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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.
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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).
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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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1.

Sayfa

7.

Sayfa

13.

Sayfa

ICINDEKILER

Arastirma Makaleleri (Research Articles)

°
Yil / Year: 2023

Cilt / Volume: 18
Sayi / Number: 3

Contents

Evaluation of Radiation Exposure in
Pediatric Cranial Trauma Patients

17.

Sayfa

Cocuk Kraniyal Travma Hastalarinda
Radyasyon Maruziyetinin Degerlendirilmesi

Kamil DOGAN, Adil DOGAN,
Seda Nida KARAKUCUK,
Hakan HAKKOYMAZ, Sukru GUNGOR

Evaluation of Corneal Changes in Uveitic
Patients by Non-Contact Specular
Microscopy: A Retrospective Study

Uveitik Hastalarda Korneal Degisikliklerin
Non-Kontakt Spekiiler Mikroskopi ile
Degerlendirilmesi: Retrospektif Calisma

Abdullah BEYOGLU,
Banu TURGUT OZTURK, Ali MESEN,
Yalcin KARAKUCUK

22.

Sayfa

A Simple MRI-Based Visual Guide To
Differentiate Alzheimer’s Disease From
Mild Cognitive Impairment

Alzheimer Hastaligim Hafif Bilissel
Bozukluktan Ayirmak Icin Basit Bir MRI-
Tabanl Gorsel Kilavuz

Seyda CANKAYA

29.

Sayfa

Cogukluk Cagi Kan ve Kan Uriinii
Transfiizyonu Yapilan Hastalarin
Ozellikleri, Transfiizyon Siklig1, Esik
Degerleri ve Mortalite ile liskisi

Features, Transfusion Frequency, Threshold
Values, The Mortality Relationship of
Patients With Childhood-Age Blood and
Blood Product Transfusion

Ozge OZDEMIR, Can ACIPAYAM,
Murat ARAL, Sedef TERZIOGLU OZTURK

Tip Fakiiltesi Anatomi Anabilim
Dal Yiiksek Lisans Tez Konularinin
Degerlendirilmesi

Evaluation of Master’s Thesis Topics of The
Faculty of Medicine Department of Anatomy

Mehmet DEMIR, Sibel ATESOGLU
KARABAS, Fatma Beyzanur SUBASI,
Atila YOLDAS

Relationship Between Obesity with
Galanin and Vaspin Levels

Obezitenin Galanin ve Vaspin Diizeyleri ile
Iliskisi
Murat TAKMET, Dilek TUZUN,

Murat SAHIN, Adem DOGANER,
Metin KILINC

KSU Medical Journal 2023;18(3)

xiii

KSU Tip Fak Der 2023;18(3)



37.

Sayfa

41.

Sayfa

47.

Sayfa

51.

Sayfa

55.

Sayfa
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Evaluation of Radiation Exposure in Pediatric Cranial Trauma Patients

Cocuk Kraniyal Travma Hastalarinda Radyasyon Maruziyetinin Degerlendirilmesi

Kamil DOGAN!', Adil DOGAN!, Seda Nida KARAKUCUK', Hakan HAKKOYMAZ?, Sukru GUNGOR?

! Kahramanmaras Siit¢ii Imam University, Faculty of Medicine, Department of Radiology, Kahramanmaras, Turkey.
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Ozet

Amag: Bu ¢alismanin amaci, acil servislere minér kafa travmast ile bagvuran gocuklarda kraniyal bilgisayarli tomografi (BT) taramalarinin radyasyon
maruziyetini degerlendirmektir.

Gereg ve Yontemler: Minor kafa travmasi nedeniyle acil serviste BT ¢ekilen 1199 hastanin radyasyon dozu hesap edilmistir.

Bulgular: Beyin BT ¢ekilen 0-5 yas aras1 ¢ocuklarda 5-16 yas arasi ¢ocuklara gore anlamli olarak daha yiiksek dozda radyasyona maruz kaldiklarini tespit
ettik (p<0.001). Servikal BT ve abdominal BT ¢ekilen ¢ocuk hastalarda yas gruplarina gore radyasyon maruziyetleri arasinda anlamli bir fark yoktu (sirasiyla
p=0.838, p=0.106). Toraks BT ¢ekilen ¢ocuk hastalarda 10-16 yas aras1 gocuklarda 0-1 yas arasi ¢ocuklara gore anlamli olarak daha yiiksek dozda radyas-
yona maruz kaldiklar: tespit edildi (p=0.001).

Sonug: Acil servise kafa travmasi ile gelen ¢ocuklarda kraniyal BT kullaniminin klinik gézlem ve iyonizan radyasyonun olumsuz etkileri konusunda hasta
- yakilarmin bilgilendirilmesi ile ve istem yapan doktorlarin egitimi ile azaltilabilecegini dneriyoruz.

Anahtar Kelimeler: Bilgisayarli tomografi, Cocuklar, Kafa travmasi, Radyasyon dozu, Radyasyon maruziyeti

Abstract

Objective: The present study aims to evaluate radiation exposure in cranial computed tomography (CT) scans of children who were admitted to an emer-
gency service due to minor cranial trauma.

Materials and Methods: Radiation exposure doses of 1199 patients with CT scans due to minor cranial trauma in an emergency service were calculated.
Results: It was found that children aged 0 to 5 were exposed to a significantly higher radiation dose compared to those aged 5 to 16. (p<0.001). However, no
significant differences were observed among children with cervical and abdominal CT scans in terms of their age groups (p=0.838 and p=0.106, respective-
ly). Finally, it was observed that among children with thorax CT scans, those aged 10 to 16 were exposed to a significantly higher radiation dose compared
to those aged 0 to 1. (p=0.001).

Conclusion: We suggest that the use of cranial CT scan in children admitted to an emergency service due to cranial trauma can be reduced by clinical mon-
itoring, informing the patient and parents about negative effects of ionizing radiation and training physicians about CT scan orders.

Keywords: Computed tomography, Children, Cranial trauma, Radiation dose, Radiation exposure
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INTRODUCTION

Every year, 185 in 100.000 people are admitted to
an emergency service due to minor cranial trauma.
Cranial traumas are one of the leading causes of mor-
bidity and mortality among children age groups (1,2).
Since Computed Tomography (CT) takes a relatively
short time and is a reliable diagnosis method, it is fre-
quently used in emergency services in the diagnosis
of patients suffering from cranial traumas (3,4). Given
that children are more sensitive to radiation compared
to adults, such medical practices are likely to result in
serious health problems (4,5). One of the most visible
effects of radiation exposure is that it contributes to
the likelihood of cancer development. It was reported
that radiation exposure at an early age may increase
risk of cancer at a higher level when compared to
adulthood (6).

Cranial CT is a widely used imaging method for
cranial traumas. However, the use of CT scans in pedi-
atric cranial traumas have been controversial until to-
day.

As the rate of negative CT scans varies between
83% and 97% in minor cranial traumas, the rate of pa-
tients with positive CT scan diagnosis which requires
brain surgery is less than 1% (6, 7). It is understood
from the literature that there is unnecessary ionizing
radiation exposure. The main objective of the present
study is to evaluate radiation exposure doses in pedi-
atric cranial CT scans for minor cranial traumas in an
emergency service and thus contribute to CT scan or-
der criteria.

MATERIALS AND METHODS

The present study was approved by the local ethi-
cal committee in session 29/08/2018 with the protocol
number 07. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

Study Design

1199 patients who were admitted to our pediat-
ric emergency service due to minor cranial trauma
and underwent cranial CT scan in accordance with
PECARN criteria between January 2018 and January
2019 were included in the present study. The average
age of the patients was 6.87+4.57 (0.08-16). 408 (34%)
patients were female, while 791 (66%) of them were
male. All 1199 patients underwent cranial CT scan. In
addition, the number of patients with a cervical CT,
thorax CT or an abdominal CT scan was 335, 209 and
176, respectively.

Each patient’s radiation dose value was calculated
for each CT scan. The formula DLP x k = mSv was used
for radiation exposure calculation (8). Because k value
in this equation differed among different anatomical
regions and age groups (Table 1) (8), the patients were
divided into four different groups: Group A (aged 0 to
1), Group B (aged 1 to 5), Group C (aged 5 to 10) and
Group D (aged 10 to 16).

Brain CT was applied using a 16-dedector-array CT
device (Alexion, Toshiba MedicalSystems, Nasu, Japan)
with a tube voltage of 80 to 120 kVp and a current of
200 mAs. The slice thickness was 3 mm, reconstruction
increment was 1.5 mm, and volume CT dose index was
53.10-68.50 mGy.

CT scan symptoms of the patients were classified as
follows:

1. No radiological symptoms

2. Cranial injury

3. Extremity fracture

4. Abdominal solid organ injury

5. Thoracic injury

6. Spinal injury

Cranial injury symptoms in the list above were di-
vided into seven different sub-categories as follows:

Table 1. Changing k values in radiation dose calculation for different age groups and regions of the body

Region of Body k (mSvmGy 'cm ')

0 year old 1 year old 5 year old 10 year old Adult
Head and neck 0.013 0.0085 0.0057 0.0042 0.0031
Head 0.011 0.0067 0.0040 0.0032 0.0021
Neck 0.017 0.012 0.011 0.0079 0.0059
Chest 0.039 0.026 0.018 0.013 0.014
Abdomen-pelvis 0.049 0.030 0.020 0.015 0.015
Trunk 0.044 0.028 0.019 0.014 0.015
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2;1-Contusion

2;2-Subdural hematoma
2;3-Epidural hematoma
2;4-Subarachnoid hemorrhage
2;5-Skull fracture

2;6-Soft tissue trauma

2;7-Multiple injury

Soft tissue trauma was included in a separate
sub-category (2;6) on its own. It was included in skull
fracture sub-category (2;5) if skull fracture was pres-
ent without any intracranial symptoms, regardless of
the presence of soft tissue components. When only a
single intracranial symptom, i.e. contusion, subdur-
al hematoma, epidural hematoma and subarachnoid
hemorrhage, was present, each of them was included in
its own sub-category. However, it was included in mul-
tiple injury sub-category (2;7) in the presence of two or
more intracranial symptoms.

Excluse Criteria

Apart from patients with CT scans due to minor
cranial trauma, the patients who underwent a CT scan
due to another trauma or other reasons were not in-
cluded in the present study. In addition, patients aged
over 16 were also excluded.

Statistical Analysis

Statistical studies were conducted using Statistical
Package for the Social Sciences for Windows (SPSS
Inc, Chicago) 22 package program. Variables were ex-
pressed as mean =* standard deviation, number (n), and
percentage (%). Kolmogorov-Smirnov test was used to
evaluate whether numerical variables were normally
distributed. A Chi-square test was used to compare cat-
egorical variables. Student's t-test or one-way analysis
of variance (ANOVA) was used for normally distribut-
ed parameters. Mann Whitney U-test or Kruskal Wallis
test was used for non-normally distributed parameters.
When significant differences were observed between
more than two groups according to post hoc analysis
using Schefte’s method to determine the differences be-
tween the groups.

The present study was approved by the Kahraman-
maras Siit¢ii Imam University, Medical Research, local
ethical committee in session 29/08/2018 with the pro-
tocol number 07.

RESULTS

Following the exclusion criteria, the number of pa-
tients who were admitted to our emergency service due
to minor cranial trauma and underwent cranial CT
scan in accordance with PECARN criteria was 1199,
and their ratio to all patients with minor cranial trauma
was 28.9%. The patients without any cranial CT scans
were discharged after a direct radiographic evaluation
and monitoring.

The distribution of the patients in different age
groups (Table 2): There were 150 patients (12.5%) in
Group A (aged 0 to 1), 351 patients (29.3%) in Group
B (aged 1 to 5), 347 patients (28.9%) in Group C (aged
5 to 10), and 351 patients (29.3%) in Group D (aged 10
to 16).

The distribution of the patients’ CT scan symp-
toms in different age groups (Table 3): When the pa-
tients’ pathological radiology symptoms are analyzed
in terms of their age groups, it can be observed that
the rate of absence of pathological symptoms (915 pa-
tients, 76.3%) was significantly higher in all age groups
(p=0.019). Cranial injury was the most frequent form
of cranial traumas.

The distribution of the cranial trauma symp-
toms in CT scans in all age groups (Table 4): When
the patients’ cranial traumas were analyzed in terms of
their age groups, no significant differences were found
among their age groups in terms of their types of crani-
al trauma (p=0.069). However, the most frequent cra-
nial trauma diagnoses were soft tissue trauma and skull
fracture. The age group with the most frequent rate of
cranial trauma was 5 to 10.

The patients’ radiation exposure rates in terms of
their age groups and CT scan regions (Table 5): It was
demonstrated in the present study that children with
cranial CT scan aged between 5 and 10 were exposed to
a higher radiation dose compared to those aged between

Table 2. The distribution of the patients in different age groups

Group A B C D
Age group (years) 0-1 1-5 5-10 10-16
Number of patients 150 351 347 351

% 12.5 29.3 28.9 29.3
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Table 3. The distribution of the patients’ CT scan symptoms in different age groups

Age Groups
Pathological symptom (N-%)
A (N-%) B (N-%) C (N-%) D (N-%) P
No findings (915) (76.3) 118-78.7 285-81.2 246-70.9 269-76.6 0.019
Cranial injury (235) (19.5) 30-20 58-16.6 88-25.4 269-76.6
Extremity fracture (27) (2.2) 2-1.3 5-1.4 9-2.6 11-3.2
Solid organ injury (11) (0.9) 0-0 1-0.3 3-0.9 7-2
Thorax injury (5) (0.4) 0-0 2-0.6 0-0 3-0.9
Spinal injury (3)(0.2) 0-0 0-0 1-0.3 2-0.6

Statistics: Crosstab, chi-square test

Abbreviations: CT: Computed tomography

Table 4. The distribution of the cranial trauma symptoms in CT scans in all age groups

Age Groups
Cranial Injury (N-%)

A (N-%) B (N-%) C (N-%) D (N-%) P
Contusion (6) (0.2) 0-0 0-0 4-45 2-3.4 0.069
Subdural hematoma (2) (0.8) 1-3.4 0-0 0-0 1-1.7
Epidural hematoma (2) (0.8) 0-0 0-0 1-1.1 1-1.7
Subarachnoid hemorrhage (0) (0) 0-0 0-0 0-0 0-0
Skull fracture (57) (24.2) 10-34.5 17-29.3 13-14.8 17-28.8
STT (137) (58.2) 12-41.4 34-58.6 63-71.6 28-47.5
Multiple injury (30) (12.7) 6-20.7 7-12.1 7-8 10-16.9

Statistics: Crosstab, chi-square test

Abbreviations: STT: Soft tissue trauma

Table S. The patients’ radiation exposure rates in terms of their age groups and CT scan regions

) Age groups
CT scan region (N-%)
A MeantSD B Mean+SD C Mean+SD D Mean+SD P
Cranial (1199) (100) 4.07+0.95 3.85+1.04 3.22%1.18 3.12+1.45 <0.001
Cervical (335) (27.9) | 0.45+0.29 0.44+0.44 0.42£0.26 0.41£0.16 0.838
Thorax (209) (17.4) 1.47+0.78 1.72+0.84 1.78+0.61 2.12+0.80 0.001
Abdominal (176) (14.6) | 2.19£1.03 3.47£1.82 3.74£1.01 3.55+1.28 0.106

Statistics: One Way ANOVA, Post Hoc Tests
Abbreviations: CT: Computed tomography
SD: Standard deviation

KSU Medical Journal 2023;18(3): 1-6 KSU Tip Fak Der 2023;18(3): 1-6



DOGAN et al.

5 and 16 (p<0.001). On the other hand, there were no
significant differences among radiation exposure doses
in children with cervical and abdominal CT scans in
terms of their age groups (p=0.838 and p=0.106, respec-
tively). Finally, it was observed that children with tho-
rax CT scan aged between 10 and 16 were exposed to a
higher radiation dose compared to those aged between
0 and 1 (p=0.001).

DISCUSSION

One of the most common imaging techniques for
pediatric cranial trauma patients in an emergency ser-
vice is CT (9). However, no symptoms are found in re-
lation to minor cranial trauma as far as 83% to 97% of
these CT scans are concerned (5, 7). Similar to the find-
ings in the existing literature, no symptoms were ob-
served in 76.3% of CT scans in the present study. In ad-
dition, the most frequent diagnosis in the patients with
CT scan was soft tissue trauma in the present study.
More than half of the patients with CT scan symptoms
were outpatients, which points to an unnecessary use
of CT scan and, unsurprisingly, unnecessary radiation
exposure.

Radiation exposure leads to a higher risk of cancer,
respiratory tract diseases, heart diseases and paralysis.
The risk of cancer is attributed to a higher radiation
dose, while children, women and pregnant women may
face a risk of cancer even in lower doses (10, 11). There
are many studies emphasizing the relationship between
radiation doses and risk of cancer in the current liter-
ature. A study at University of Oxford reported that a
radiation exposure dose of 10 to 20 mSv may increase
risk of cancer in children aged between 0 and 15 by 40%
(10- 12). In the present study, the radiation exposure
dose resulting from a cranial CT scan was nearly 3 to
4 mSv.

In the light of the findings and discussion above
(mostly risky CT scans with no visible symptoms), it is
of vital importance to re-evaluate CT scan order crite-
ria. There is no international consensus on the manage-
ment pediatric cranial traumas. Various international
hospitals and trauma centers often rely on different
guidelines to manage their pediatric cranial trauma pa-
tients (13). Among these are US-based Pediatric Emer-
gency Care Applied Research Network (PECARN),
UK-based algorithm for the prediction of important
clinical events in childrens head injuries (CHALICE)
and Canadian Assessment of Tomography for Child-
hood Head Injury (CATCH) (14-16). The most widely
used guideline in the world is PECARN, which is also
acknowledged by our emergency service unit. Never-
theless, these criteria pose some problems in terms of

universality such as different patient populations, avail-
ability of different fundamental sources and a different
understanding of injury mechanism and injury severity
(17).

Another subjective factor which can disrupt the
universality of these criteria is the parents’ approach.
In general, parents are asked to answer some questions
regarding their child’s post-trauma condition, which
is particularly important in younger children. The re-
sponses to this question are among CT indication cri-
teria. It must be still noted that parents may be over-
whelmed by their emotions when their child is under
medical risk. In this respect, they may assume that any
non-invasive procedures may contribute to the final di-
agnosis positively. However, radiological procedures do
not usually involve invasive content, and thus the par-
ents may urge the physician to include radiological pro-
cedures in the medical examination process. These sub-
jective opinions will eventually decrease the objectivity
of a medical diagnosis. It was observed in some studies
that cranial CT scan orders dropped by 50% when the
patient’s relatives were informed about ionizing radia-
tion (18, 19). As a result, some brief information about
the findings of the present study prior to a CT scan may
help a child’s parents take a more objective decision.

Another point which cannot be associated with uni-
versality principle is a physician’s level of knowledge in
an emergency service. It must be questioned to what
extent physicians are informed about ionizing radiation
exposure doses in a CT scan as well as its consequent
effects on children. Therefore, in-service trainings fo-
cusing on this particular topic is likely to diminish a
physician’s subjectivity towards CT scan orders. The
findings of the present study are also expected to con-
tribute to such trainings.

Despite its visible ionizing radiation exposure rates,
CT scans are still popular in routine medical practic-
es because of its diagnostic contribution. First of all, it
must be used according to predetermined criteria for
medical indications. If the number of medical cases
without any symptoms is still high, these predeter-
mined criteria must be further strengthened. The pres-
ent study attempted to draw attention to some subjec-
tive aspects of the above-mentioned criteria. Further
studies can be conducted in order to mitigate negative
CT scan rates and minimize the effects of ionizing ra-
diation exposure.

Children admitted to an emergency service due to
minor cranial trauma may not always require a CT scan
order. The main decision factors here must take into
account the patient’s medical conditions, age, parents’
consent and clinical monitoring.
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Limitations of the study are; In our emergency ser-
vice, the degree to which parents were asked to express
their opinions on CT scan orders (according to PE-
CARN criteria) was not scored. Another limitation of
the present study is its retrospectivity. It can be suggest-
ed that future studies focus on the impact of parents'
opinions for CT scan orders to gain more insight into
this aspect.

We suggest that in addition to clinical monitoring in
pediatric cranial trauma in an emergency service, CT
scan orders must be reduced through informing par-
ents about radiation exposure doses and its negative
effects and training physicians about the necessity of a
CT scan order.
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Evaluation of Corneal Changes in Uveitic Patients by Non-Contact
Specular Microscopy: A Retrospective Study

Uveitik Hastalarda Korneal Degisikliklerin Non-Kontakt Spekiiler Mikroskopi ile
Degerlendirilmesi: Retrospektif Calisma

Abdullah BEYOGLU', Banu TURGUT OZTURK?, Ali MESEN!, Yalcin KARAKUCUK?

! Kahramanmaras Siit¢ii Imam University, Faculty of Medicine, Department of Ophthalmology, Kahramanmaras, Turkey
2 Selguk University, Faculty of Medicine, Department of Ophthalmology, Konya, Turkey

Ozet
Amag: Uveitik gozler ile saglikli gozler arasinda spekiiler mikrokopideki degisimlerin gosterilmesi.

Gereg ve Yontemler: Retrospektif caligmaya 2015-2018 yillarinda Selguk Universitesinde takip edilen 66 hasta alind1. Tiim hastalarin sag gozleri deger-
lendirildi. Kontrol grubu olarak normal goz muayene bulgularia sahip 37 bireyin sag goz verileri kullanildi. Hastalar, anterior, intermedyer ve posterior
uiveit olarak subgruplara ayrildi. Spekiiler mikrokopi dlgiimleri Confo Scan 4 ile yapildi. Endotel hiicre yogunlugu (EHY), pleomorfizm (%), polimegatizm
(%), santral kornea kalnlhig1 (SKK) ve intraokiiler basing yoniinden (GIB) gruplar karsilastirildi. Istatistiksel analizde p degerinin 0.05°den kiigiik olmast
anlamli kabul edildi.

Bulgular: Yas ortalamasi iiveitlerde 33.71+15.29, kontrol grubunda ise 37.78+13.17 olarak saptand1 (p=0.432). EHY, pleomorfizm ve polimegatizm ag1isin-
dan gruplar arasinda anlamh fark tespit edildi (tiim gruplar; p<0.01). SKK ve GiB agisindan ise anlamli bir fark bulunamadi (sirast ile; p=0.812, p=0.381).
Alt grup analizinde EHY agisindan 6n iiveit ile intermediyer ve posterior iiveit grubu arasinda anlamli fark tespit edildi (siras1 ile; p=0.020, p=0.018). Ancak
intermediyer {iveiti olan grup ile posterior liveti olan grup arasinda anlamli bir farklilik tespit edilemedi (p=0.999). Monokiiler iiveiti olan hastalarin saglam
gozleri ile karsilagtirmalarinda ise tiim degiskenlerde fark vardi (tiim gruplar; p<0.01).

Sonug: Uveit hastalarinda EHY ’nun azalmakta, pleomofizm ve polimegatizmin artmaktadir. Bu sonug, iiveit hastalarinda erken tedavi ile sekel olusumunun
niine gecilmesinin dnemini gosterdi. Intraokiiler cerrahi planlanan iiveitik hastalarda spekiiler veya konfokal mikroskopi taramas1 6nem arz etmektedir.

Anahtar kelimeler: Endotel hiicre yogunlugu, Pleomorfizm, Polimegatizm, Spekiiler mikroskopi, Uveit

Abstract
Objective: To demonstrate the changes in specular microscopy between uveitic eyes and healthy eyes.

Material and Methods: A retrospective study included 66 patients followed in the Uvea clinic of Selcuk University between 2015-2018. The right eyes of
all patients were evaluated. The right eye data of 37 healthy individuals were used as the control group. The patients were divided into subgroups anterior,
intermediate, and posterior uveitis. Specular microscopy measurements were made with Confo Scan 4. Comparisons were made between the groups in terms
of endothelial cell density (ECD), pleomorphism (%), polymegatism (%), central corneal thickness (CCT), and intraocular pressure (IOP). A p-value less
than 0.05 was considered significant.

Results: The mean age was 33.71£15.29 in the uveitis and 37.78+13.17 in the control group (p=0.432). There was a significant difference between the
groups in terms of ECD, pleomorphism and polymegatism (all groups; p<0.01). No significant difference was found in terms of CCT and IOP (respectively;
p=0.812, p=0.381). In the subgroup analysis, a significant difference was found between anterior, intermediate and posterior uveitis groups in terms of ECD
(respectively; p=0.020, p=0.018). However, no significant difference in other groups (p=0.999). In comparison with healthy eyes of patients with monocular
uveitis were significant differences in all parameters (all groups; p<0.01).

Conclusion: It is seen that ECD decreases, pleomorphism and polymegatism increase in patients with uveitis. This result showed the importance of pre-
venting sequelae with early treatment in patients with uveitis. Speccular or confocal microscopy scanning is important in uveitic patients scheduled for
intraocular surgery.

Keywords: Endothelial cell density, Pleomorphism, Polymegatism, Specular microscopy, Uveitis
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INTRODUCTION

Upveitis is a condition that produces intraocular in-
flammation and has one or more etiological causes. If
not adequately diagnosed and treated, it can cause sub-
stantial visual loss and is a major contributor to ocular
morbidity and blindness globally (1). The International
Uveitis Working Group (IUSG) has defined the current
uveitis classification as an anatomical categorization
(2,3). The idea that the first zone where inflammation
develops is involved forms the basis for this classifica-
tion. Anterior uveitis is defined as the involvement of
the iris and ciliary body; intermediate uveitis is defined
as the involvement of the peripheral chorioretinal tis-
sue; posterior uveitis is defined as the involvement of the
choroidal and retinal tissues; and panuveitis is defined
as the involvement of all affected systems. The type of
uveitis is unaffected by complications related to it.

For instance, macular edema complicating anterior
uveitis that is HLA-B27 positive is referred to as ante-
rior uveitis (3). Additionally, uveitis can be categorized
based on how long the inflammation lasts: acute uveitis
is defined as having a duration of fewer than 3 months,
recurrent uveitis is defined as having multiple recur-
rences without treatment within 3 months, and chronic
uveitis is defined as having a duration of more than 3
months (4).

An essential metabolic function of the corneal en-
dothelium is to maintain and provide transparency of
the cornea (5). Hexagonal cells, which have a restricted
capacity for regeneration, make up endothelial cells. In
specular microscopy, endothelial cell density (ECD),
pleomorphism (cell shape change), and polymegatism
(cell size variability) are indicators of a healthy corneal
endothelium (6).

Inflammatory mediators that are generated by uve-
itis in the anterior chamber can interfere with the cor-
neal endothelium’s regular operation. The corneal en-
dothelium may develop an accumulation of keratitis
precipitates (KP) (7). During the progression of uveitis,
structural anomalies might be identified in the corneal
endothelium (8). Endothelial integrity may be harmed
by these inflammatory alterations. It may be particular-
ly severe to impair the endothelial cells” ability to en-
dure surgical intervention (9).

In this study, we used non-contact specular micros-
copy to compare the endothelium’s responses to inflam-
matory mediators brought on by uveitis with those of
healthy persons in terms of function and shape.

MATERIAL AND METHODS

A retrospective design was used for creating this
study. The study comprised patient records who were
registered in the Selcuk University Medical Faculty

Ophthalmology Uveitis Unit between January 2015 and
February 2018.

The information of patients who underwent corneal
specular microscopy due to anterior segment involve-
ment and were diagnosed with uveitis during or after
admission was assessed. The exclusion criteria for the
study included eyes that underwent intraocular surgery,
had a history of ocular trauma, any corneal illness, were
contact lens wearers, smokers, had diabetes, or whose
corneal specular microscopy assessment could not be
performed under optimal circumstances. Patients with
active panuveitis were not included.

The study comprised 103 people, including 66 uve-
itis sufferers (56 with unilateral and 10 with bilateral
uveitis), as well as 37 control cases. The study included
participants in the control group and those with bilat-
eral uveitis in their right eyes. Additionally, individuals’
healthy eyes and those with unilateral uveitic involve-
ment were compared. The files scanned as part of the
study included information on patients’ age, gender,
and other demographics as well as measurements of
their central corneal thickness (CCT), intraocular pres-
sure (IOP), best corrected visual acuity (BCVA), and
endothelial cell characteristics.

The same skilled technician performed the meas-
urements using confocal microscopy (ConfoScan 4.0,
Nidek Co Ltd, Osaka, Japan). The patients were re-
quested to fix their attention on the internal fixation
light while they were properly positioned for the meas-
urement. Then, without contacting the cornea, the tar-
get (20x) was brought closer to the examining eye. Af-
ter the corneal endothelial cells were found, a scanner
automatically captured them. The photographs were
shown on the scanner monitor while it was scanning.
On the computer, pictures of the various corneal levels
were captured. An internal calibration for magnifica-
tion is included in ConfoScan 4’s endothelium analysis
tool, which uses patented image processing techniques
to recognize polygonal cell representations. These pho-
tos were used to automatically calculate ECD, pleomor-
phism, and polymegatism.

Statistical analysis

All information was encoded before being moved
to a digital setting. The Windows package application
SPSS, Inc., Chicago, IL, USA) Statistical Package for
the Social Sciences version 23.0 was used for statisti-
cal analysis. The Kolmogorov-Smirnov test was used
to determine whether the data had a normal distribu-
tion. Data were discovered that supported the normal
distribution. ANOVA and the independent T-test were
used to compare the data. Between subgroups, post hoc
analysis was done for significant parameters. Statistics
were considered significant for P values under 0.05.
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The study is approved by the Sel¢uk University Clin-
ic Research local ethics committee (date: 18.04.2018;
decision number: 2018/147). During the study, the
Declaration of Helsinki’s principles were observed.

RESULTS

A hundred and three individuals, including 66
uveitis patients (Group 1) and 37 control cases (Group
2), were included in the study. In Group 1, 40 (60.6%)
of the patients were male and 26 (39.4%) were female.
20 (54.1%) of Group 2 were male and 17 (45.9%) were
female. There was no significant difference in gender
distribution between the groups (p=0.520). The mean
age was 33.71 * 15.29 years in Group 1 and 37.78 +
13.17 years in Group 2. There was no statistically sig-
nificant difference between the groups. (p=0.432).
ECD values of Group 1 was 2345+302/mm2, pleo-
morphism was % 45.52+7.31, polymegatism was %
54.24+8.71, CCT was 526%29 pn, IOP was 14.25+3.07
mmHg. In Group 2, ECD was 2604+ 137/mm?, ple-
omorphism was % 38.57+7.13, polymegatism was %
48.45%7.75, CCT was 524+30 un, IOP was 13.70+3.06
mmHg. While a statistically significant difference was
found between the groups in terms of cell number,
pleomorphism and polymegatism (all groups; p<0.01,
p<0.01, p<0.01), no significant difference was found
for CCT and IOP. (p=0.812, p=0.381, respectively)
(Table 1).

Nineteen of the patients in group 1 had anterior
uveitis, 16 had intermediate uveitis, and 31 patients
had posterior uveitis. In the sub-group post hoc anal-
ysis of these patients, a significant difference was found

in terms of cell number (p=0.01). This difference was
found between the anterior uveitis and the control
group, and between the posterior uveitis and the con-
trol group. (p<0.01, p=0.002, respectively) There was
no statistically significant difference between the inter-
mediate uveitis group and the control group (p=0.139).
A statistically significant difference was found between
the two groups in the comparison between the anteri-
or uveitis group and the posterior uveitis and interme-
diate uveitis group (respectively; p=0.020, p=0.018).
However, there was no significant difference between
the intermediate uveitis and posterior uveitis groups.
(p=0.999) (Table 2).

There was a significant difference in terms of pol-
ymorphism between the control group and all sub-
groups. (all groups; p<0.01) However, there was no dif-
ference between the sub-groups. (respectively; p=0.373,
p=0.170, p=1.000)

In terms of polymegatism, there was a significant
difference between the control group and all sub-
groups. (p<0.01, p=0.01, p<0.01, respectively) There
was a significant difference between the sub-groups be-
tween anterior uveitis and intermediate and posterior
uveitis. (p<0.01, p<0.01, respectively) However, there
was no difference between intermediary uveitis and
posterior uveitis. (p=0.797)

In the analysis of 56 patients with unilateral uveitis,
statistically significant differences were found between
the uveitic eye and the healthy eye in terms of ECD,
pleomorphism, and polymegatism. (all groups; p<0.01)
(Table 3). This descent in ECD was observed more evi-
dently in the anterior uveitis group.

Table 1. Demographic and clinical characteristics of study patients and control group

Chacteristic Study group (n,:66) Control group (n,:37) p value*
Mean+SD Mean+SD

Age (years) 33.71+15.29 37.78+13.17 0.177*

Gender 40/26 20/17

Male/Female 60.6% / 39.4% 54.1% / 45.9% 0.520*

ECD (mm?) 2345302 2604+ 137 <0.01*

Pleomorphism 45.52+7.31 38.57+7.13 <0.01*

Polimegatism 54.24+8.71 48.45+7.75 <0.01*

CCT 526+29 524430 0.812*

10P 14.25+3.07 13.70+3.06 0.381*

n,: Number of uveitic subject.
n,: Number of control subject.

ECD; Endothelial cell density, CCT; Central corneal thickness, IOP; Intraocular pressure, SD; Standard deviation.

*Independent T test.
P value of <0.05 was considered as significant
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Table 2. Comparison of endothelial cell parameter values of uveitis subtype with control group

Anterior Uveitis® | Intermediate Uveitis® | Posterior Uveitis¢ | Control group? Pvalue
n;:19 n:16 n,:31 n:37
meantSD mean+SD meantSD mean+SD
ECD (mm?) 2184+318b<d 2436+285° 2398+270 2604+ 137 <0.01
Pleomorphism (%) 49.86+6.55¢ 46.37+4.73¢ 46.32+5.74¢ 38.57+7.13*b¢ <0.01
Polimegatism (%) 51.07+4.49><¢ 41.24+6.80* 43.70+6.07%4 48.45+7.75%¢ <0.01
CCT (un) 526+29 526+32 525428 524430 0.995
IOP (mmHg) 14.15+3.38 13.75+2.81 14.58+3.06 13.70+3.06 0.670

n,/n/n,: Number of uveitic subject (sub-group)

n,: Number of control subject.

ECD; Endothelial cell density, CCT; Central corneal thickness, IOP; Intraocular pressure, SD; Standart deviation.

Groups were coded with the letters a, b, ¢, d. One-way ANOVA test was used to compare the means. Tamhane’s T2 post-hoc analysis was performed in

paired comparison. Statistical significance was p<0.05. In paired comparisons, the letters shown as superscript indicate the age group in which there is a

significant difference between them.

Table 3. Comparison of endothelial cell parameters in unilateral uveitis patients with the healthy eye

Study group (n,:66) Control group (n,:37) P value
Mean+SD Mean+SD
ECD (mm?) 2325+305 25481268 <0.01
Pleomorphysm (%) 54.31+£9.33 47.49+7.69 <0.01
Polimegatism (%) 46.16+7.42 40.05+7.58 <0.01

n,: Number of uveitic eyes.

n,: Number of control eyes.

ECD; Endothelial cell density, SD; Standard deviation.
*Independent T test.

P value of <0.05 was considered as significant.

DISCUSSION

Different techniques can be used to assess the cor-
neal endothelium structure. However, due to their
dependability and repeatability, autofocus, digital im-
age capture, and non-contact specular microscopy are
more prevalent. It is generally recognized that anterior
chamber inflammation affects the corneal endothe-
lium. Specular and confocal imaging have both been
used to show changes in endothelial cells (10,11).

On specular microscopy, some anterior uveitis types
have been linked to decreased ECD; this is particularly
noticeable in patients with Fuchs uveitis syndrome and
in eyes with unilateral chronic severe iridocyclitis (12).

According to Alfawaz et al. they noticed a substan-
tial decline in central ECD in eyes with anterior seg-
ment inflammation among similar age groups (13).
In our study, patients with anterior uveitis had lower
ECD than the control group, group with posterior uve-
itis, and group with intermediate and posterior uvei-
tis. Endothelial abnormalities brought on by both big

and small KP as well as alterations in the endothelium
brought on by gutta-like lesions unrelated to KP can be
used to explain this decline in ECD (7,14). It is known
that viral anterior uveitis—particularly cytomegalovi-
rus (CMYV) uveitis is linked to a decline in ECD. Both
CMV-associated iridocyclitis and corneal endothelitis
show a strong association between CMYV viral load and
loss of ECD (15).

When the patients in our study were assessed for
pleomorphism and polymegatism, we found that these
values rose. Even if the ECD is normal, the rise in ple-
omorphism and polymegatism readings may be a key
sign that endothelial cell function is beginning to de-
cline. Studies demonstrate that the increased pleomor-
phism and polymegatism in the corneal endothelium
is putting the cornea in a stressed state (16,17). There
have been reports of endothelial cells near KP having
larger cells and lower cell densities than normal en-
dothelium (18). The photos of the patients in our in-
vestigation were taken when the uveitis was dormant.
Despite this, we discovered a rise in pleomorphism
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and polymegatism levels, particularly in patients with
anterior uveitis. A considerable drop in ECD was not-
ed when compared to the healthy eyes of the patients
with unilateral anterior uveitis. Previous research has
demonstrated that anterior segment inflammation re-
sults in alterations to the shape and size of the cells as
well as a decrease in ECD (13-18). Despite not being
statistically significant, the increase in pleomorphism
and polymegatism levels in the patient’s healthy eyes
was surprising. This may be a sign of subclinical uve-
itis activation, in our opinion. There is evidence from
several research that bodily inflammation can have an
impact on endothelial cells (9). This explains the ECD
change in the intermediate uveitis group without ante-
rior segment inflammation.

Additionally, it has been shown that various hypoxic
or inflammatory diseases including smoking, diabetes,
or cannabis use are linked to reduced ECD (19). Indi-
viduals with the aforementioned illnesses were omitted
from our study because it was developed retrospective-
ly to prevent confusion. As a result, we did not examine
how the endothelial cell count related to diabetes and
smoking.

The ECD of eyes with pseudoexfoliative (PEX) glau-
coma was much lower than that of eyes with pseudo-
exfoliation syndrome, according to Bozkurt et al, but
they could not detect a significant difference in pleo-
morphism and polymegatism (20). ECD was reported
to be lower in PEX eyes than in non-PEX eyes in nu-
merous investigations examining corneal endothelial
alterations in the PEX condition. According to some re-
search, ECD may be lower in glaucoma patients than in
people of the same age (21). In a different study, it was
discovered that ECD is lower and endothelial cells had
a bigger surface area in people with acute angle-closure
glaucoma. According to the same study, open-angle
glaucoma and non-acute angle closure did not affect
ECD’s morphology (22). The patients’ IOP levels in our
investigation were at a normotonic level. No patients
got to care to reduce IOP readings. Additionally, be-
cause uveitic episodes were in remission at the time of
the shooting, we were unable to identify an increase in
IOP. As a result, the potential change in ECD caused by
an increase in IOP was avoided.

The patients were in remission, their active times
were not compared, and because specular microscopy
only looked at a specific area of the endothelium, we
were unable to collect data on the entire cornea.

As a result, we discovered that there were fewer
ECD produced by intraocular inflammation, which
led to a long-lasting alteration in pleomorphism and
polymegatism. To minimize the harm caused by uveitic
episodes, early identification and treatment are crucial.

Additionally, this patient group’s endothelial cells had
lessened resistance to surgical intervention. The mor-
phology of endothelial cells should unquestionably be
assessed with specular microscopy before surgery be-
cause these patients may require repeated intraocular
procedures.
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were compatible with the ethical standards of the na-
tional research committee and the 1964 Helsinki Dec-
laration and its later amendments.
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A Simple MRI-Based Visual Guide To Differentiate Alzheimer’s Disease
From Mild Cognitive Impairment

Alzheimer Hastahgini Hafif Biligsel Bozukluktan Ayirmak Icin
Basit Bir MRI-Tabanli Gorsel Kilavuz

Seyda CANKAYA'

! Alaaddin Keykubat University, Faculty of Medicine, Department of Neurology, Alanya, Antalya, Tiirkiye.

Ozet

Amag: Bu calismada manyetik rezonans gériintiilemede (MRI) hipokampus uzunlugunun gérsel olarak degerlendirilmesi yoluyla hafif bilissel bozukluk
(HBB) ile Alzheimer hastaligi (AH) arasinda ayrim yapmay1 amagladik.

Gerec ve Yontemler: HBB ve AH tanisi alan hastalar hastane bilgi yonetim sisteminden geriye doniik olarak tarandi. Hipokampus yiiksekliginde azalma
olup olmamasi ile hipokampal atrofinin tanimlanmas1 MRI ile degerlendirildi. Hipokampusta yiikseklik kayb1 olan hastalar klinik aragtirmaci tarafindan AH
olarak siniflandirildi ve hastalarin tanilari sistem tizerinden daha sonra kontrol edildi.

Bulgular: Calismaya AH (n=14) ve HBB (n=42) olan toplam 56 hasta dahil edildi. AH hastalarinda HBB hastalarindan anlamli olarak daha fazla hipokam-
pal atrofi vard1 (x2=6.222, SD=1, p=0.013).

Sonu¢: HBB ve AH arasindaki ayirici tan1 kompleks bir konudur. MRI’a basit bir bakis, klinik rutinde hekime kisa bir fikir verebilir.
Anahtar Kelimeler: Alzheimer hastaligi, hafif bilissel bozukluk, hipokampus, MRI

Abstract

Objective: To distinguish between mild cognitive impairment (MCI) and Alzheimer’s disease (AD) by visual assessment of the length of the hippocampus
in magnetic resonance imaging (MRI).

Material and Methods: Consecutive patients diagnosed with MCI and AD were retrospectively searched on the Hospital Information Management Sys-
tems. MRI was rated for hippocampal atrophy defining with and without loss of hippocampal length. Patients with loss of hippocampal height were classified
as having AD by the clinical investigator, and the diagnosis of the patients was checked on the system.

Results: A total of 56 memory clinic patients with AD (n=14) and MCI (n=42) were included in the study. AD patients had significantly more hippocampal
atrophy than MCI patients (x2=6.222, df=0.13, p=0.013).

Conclusion: There is a complex issue in the differential diagnosis between MCI and AD. A simple glace to the MRI may give a brief opinion to the physician
in the clinic routine.

Keywords: Alzheimer’s disease, mild cognitive impairment, hippocampus, MRI
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INTRODUCTION

Alzheimer’s disease (AD) is the most common pro-
gressive neurodegenerative disease and cause of demen-
tia (1). In contrast, mild cognitive impairment (MCI)
is a grey area of cognitive dysfunction that is difficult
to diagnose, even among educated medical profession-
als. For instance, despite existing positive clinical find-
ings, it is usually difficult to make a pinpoint diagnosis
of whether the patient is diagnosed with AD or MCI
at the time of the diagnosis (2). For instance, whether
AD represents an increasing cognitive impairment and
worse prognosis compared to a more stable MCI pro-
gress often provides insufficient clues to make a clear
distinction. Similarly, while dementia represents a clin-
ically relevant step toward increasing impairment and
worse prognosis, there are many similarities in diagnos-
ing and recognising MCI and mild dementia (3). These
findings suggest the importance of advanced imaging
(FDG-PET, fMRI, MR spectroscopy) and biological pa-
rameters (genetic tests, CSF amyloid examination) to
overcome this hurdle in the differential diagnosis of de-
mentia conditions. However, these diagnostic methods
are expensive and time-consuming, making their usage
difficult in everyday clinical practice.

Structural magnetic resonance imaging (MRI) fo-
cusing on specific disease-relevant brain regions is
widely used as a prognostic and predictive tool in rou-
tine clinical neurology. Herein, a hippocampal volume
measurement is one of the most studied methods used
as a structural MRI biomarker of AD (4), even though
it requires some automatized processes to come to a
definite conclusion.

In light of these new approaches, the researchers
use different approaches to evaluate of the hippocampi
by combining the structural data with the clinical data
obtained from the patient. Hence, a number of studies
have suggested that the shape and texture of the hip-
pocampi provide valuable diagnostic information irre-
spective of the volume of the hippocampus (5,6).

Here, we aimed to assess how accurately hippocam-
pus length can suggest our diagnosis of dementia
(Alzheimer’s disease or MCI), which is easy to apply
under everyday outpatient clinical conditions.

MATERIALS AND METHODS

A total of 56 patients (42 MCI and 14 AD) with mem-
ory problems applied to Alanya Research and Training
Hospital, Department of Neurology, in the period 2020
and 2022 were included in this retrospective study. The
inclusion criteria for the study as (1) a completed Mi-
ni-Mental Status Examination (MMSE), (2) MRI availa-
ble, (3) a diagnosis of AD, MCI with a follow-up period

with the Diagnostic and Statistical Manual of Mental
Disorders-Fourth Edition (DSM-IV) by a neurologist.
Excluded patients with (1) traumatic brain injuries and
a history of severe psychiatric disorders or somatic dis-
eases significantly affecting cognitive performance, and
(2) dementia, except of AD and MCI.

The neuroradiologic investigation was performed
on 1.5T MRI of the brain using coronal T1 weighted
images through the medial temporal lobe, showing in-
creasing loss of height of the hippocampal formation.
Visual observations were taken on the slice that best de-
picted both hippocampal formations. MRI scans were
assessed as loss of hippocampal loss, yes or no, by an
independent clinician who was unaware of clinical in-
formation.

Statistical Analysis

The data were analysed by SPSS version 21.0 for
Windows (SPSS Inc., Chicago, IL, USA). Statistical
analysis of the data, as well as verification of normality,
was performed using the Shapiro-Wilks test due to the
small number of patients. Non-normally distributed
data were analyzed with a Mann-Whitney U test and
presented as median and interquartile range. The fre-
quencies of categorical variables were compared using
Pearson 2 or Fisher’s exact test, when appropriate. A
value of p < 0.05 was considered significant.

The study was approved by the Alaaddin Keykubat
University Clinic Research Ethical Committee (date:
20/07/2022, No:06-05). The study complied with the
World Medical Association Declaration of Helsinki.

RESULTS

A total of 56 memory clinic patients were includ-
ed in this retrospective study. 14 AD patients and 42
MCI patients who were diagnosed by a neurologist
after a follow-up period were included in the investi-
gation (Table 1). In respect of age, education (years),
and gender, the two groups have not shown any differ-
ences (p>0.05). The mean MMSE scores were signif-
icantly higher in the MCI group than in AD patients
(Mann-Whitney U Test, p<0.001). While 14 MCI
patients out of 42 had hippocampal atrophy, the cli-
nician has detected this sign in ten out of 14 AD pa-
tients. There was a significant relationship between AD
and the presence of hippocampal atrophy (32=6.222,
SD=1, p=0.013).

DISCUSSION

In this study, we tested the hypothesis of wheth-
er a rough evaluation of hippocampal height loss on
MRI gives the clinician a brief idea of the differential

KSU Medical Journal 2023;18(3): 13-16

KSU Tip Fak Der 2023;18(3): 13-16



CANKAYA

Table 1. The demographic and clinical data of the

patients

Variables MCI AD P
Gender, N 19/23 5/9 0.755
(male/female)

Education, year, | 11 (18) 6 (15) 0.074
median (IQR)

Age, median 66.60 64.07 0.522
(IQR) (12.89) (12.02)
Hippocampal 14/42 10/14 0.013*
atrophy (yes)/N

MMSE, median | 25 (4) 19 (8) <0.001**
(IQR)

Abbreviations: AD=Alzheimer’s disease, MCI= Mild Cognitive Impairment,
MMSE=Mini-mental Status Examination, N=Number of patients, SD= Stan-
dard deviation, *Pearson Chi-square test, p<0.05: Significant,** Mann-Whit-
ney U test, p< 0.05: Significant

diagnosis between MCI and AD, which might help to
tailor the diagnosis and appropriate therapeutic regi-
men. Herein, in contrast to various methods available
to measure hippocampal atrophy, including even au-
tomatized or semi-automatized measurements such
as linear measurements (7), manual volumetry (8),
automated volumetry (9), and signal intensity-based
scoring. We have provided reliable data for the clini-
cal practice, which is easy to apply in neurology outpa-
tient clinic conditions. In this respect, previous studies
have consistently shown that a significant proportion
of hippocampal atrophy may predict AD development
in older people (10-12). However, despite their success
in predicting the clinical outcomes, these methods are
difficult to apply in routine clinical practice, suggesting
the importance of simple visual assessment for facilitat-
ing the clinical pre-dementia and dementia diagnosis.
For instance, the medial temporal lobe atrophy (MTA)
score is one of the visual analysis methods for predict-
ing AD using the Scheltens scale (7), based on visual
estimation of the volume of the medial temporal lobe
(13). These studies finally indicated that MTA scores
showed significant predictive value for distinguishing
AD from MCI and its subtypes. These studies finally
concluded that critical structural changes, such as en-
largement of the surrounding choroidal fissure and the
temporal horn on the MRI, were important factors in
defining the hippocampus height loss without errors.

The current study focuses on the hippocampal
length instead of the whole temporal lobe. Herein, it is
worth mentioning that a full examination of the tem-
poral lobe requires many additional morphological pa-
rameters making it unsuitsable in the clinical routine

(6,10). Since the hippocampal length is just not a spe-
cific volumetric or measurement method requiring no
additional tools or education, we thought this assess-
ment could be an easy approach to apply in neurology
practice if suggested with positive findings.

Finally, we have found that hippocampal height is
alone a sufficient parameter to associate with mild and
severe AD patients separately. Despite this valuable
data, our main limitation is that we have included only
56 patients, which should be replicated with a larger
sample size in future studies. However, the strength of
our research is that our approach requires no addition-
al tools for hippocampal evaluation except for a sim-
ple visual assessment, which is of great value in neu-
rology clinical practice in real-life hospital conditions.
Additionally, our findings are important for making a
precise diagnosis of MCI and AD, which might help
reduce unnecessary treatment and increase the appro-
priate drug regimens. Additional research is needed to
demonstrate the link between potentially inappropriate
treatment and adverse health outcomes in MCI patients
misdiagnosed as AD.

Ethical approval: The study was approved by the
Alaaddin Keykubat University Clinic Research Ethical
Committee (date: 20/07/2022, No:06-05). The study
complied with the World Medical Association Decla-
ration of Helsinki.
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Cocukluk Cag1 Kan ve Kan Uriinii Transfiizyonu Yapilan Hastalarin
Ozellikleri, Transfiizyon Sikhig, Esik Degerleri ve Mortalite ile iliskisi

Features, Transfusion Frequency, Threshold Values, The Mortality Relationship of Patients
With Childhood-Age Blood and Blood Product Transfusion
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Ozet

Amag: Bu calismanin amaci; kan ve kan tirtinleri transfiizyonlar1 yapilan hastalarin degerlendirilmesi, transfiizyon endikasyonlari, transfiizyon yapilan esik
degerler, transfiizyon siklig1 ve transfiizyon sikligiin mortalite tizerine iligkisini belirlemektir.

Gerec ve yontemler: Cocuk Saglig1 ve Hastaliklar1 Anabilim Dalinda 1 Ocak 2018-31 Aralik 2020 tarihleri arasinda 28 giin-18 yas aras1 kan ve kan tiriini
transfiizyonu yapilan 419 hasta geriye doniik olarak incelendi.

Bulgular: Calismaya dahil edilen hastalarin 224 (% 53.5)’tiniin erkek, 195 (% 46.5)’inin kiz, yas ortalamas1 5.3+5.5 yil ve transfiizyon siklig1 4.3+9.2 defa
oldugu saptanmistir. Hastalardan 338’ine eritrosit siispansiyonu, 124’{ine trombosit siispansiyonu, 110’nuna taze donmus plazma transfiizyonu yapilmistir.
Transfiizyon yapilan hastalardan transfiizyon oncesi esik degerler hemoglobin i¢in 7.1 g/dL, trombosit i¢in 24379/mm3, INR i¢in 1.6 olarak saptandi. Has-
talarin 261 (%62.3)’ine anemi, 96 (%22.9)’sina trombositopeni nedeni ile transfiizyon yapilmistir. Hastalarin transfiizyon siklig: ile mekanik ventilatérde
kalma siiresi (r=0.201, p= 0.042), yogun bakim yatis siiresi (r=0.375, p<0.001) ve 6lim ginii (r=0.421, p= 0.002) karsilastirildiginda aralarinda pozitif ve
anlamli iligki bulundu. Transflizyon siklig1 ile eksitus olan ve olmayan hasta gruplar karsilastirildiginda, eksitus olanlara 9.0 (5.0-14.0) defa, eksitus olma-
yanlara ise 1.0 (1.0-2.0) defa transfiizyon yapildig: tespit edildi.

Sonug: Transfiizyon yapilan hastalarda transfiizyon siklig1 ile mekanik ventilatorde kalma siiresi, yogun bakim yatis siiresi ve mortalite oran1 karsilastirildi-
ginda; sik transfiizyonun, hastalarda mekanik ventilatdrde kalma ve yogun bakimda yatis siiresini uzattigi, mortalite igin bir risk faktorii oldugu goriilmiistiir.

Anahtar Kkelimeler: Cocukluk dénemi, Kan transfiizyonu, Mortalite.

Abstract

Objective: The aim of the study is; evaluation of patients who received blood and blood products transfusions, transfusion indications, transfusion threshold
values, transfusion frequency and the relationship between transfusion frequency and mortality.

Material and Methods: 419 patients between the ages of 28 days and 18 years, who underwent blood and blood product transfusion between January 1/ 2018,
and December 31/2020, in the Department of Pediatrics, were retrospectively analyzed.

Results: It was determined that 224 (53.5%) of the patients included in the study were male, 195 (46.5%) were female, the mean age was 5.3+5.5 years,
and the frequency of transfusion was 4.3+9.2 times. Of the patients, 338 received erythrocyte suspension, 124 received thrombocyte suspension, and 110
had fresh frozen plasma transfusions. The pre-transfusion threshold values were found to be 7.1 g/dL for hemoglobin, 24379/mm3 for platelets, and 1.6
for International Normalized Ratio (INR). Transfusion was performed in 261 (62.3%) patients due to anemia and 96 (22.9%) due to thrombocytopenia. A
positive and significant correlation was found between the frequency of transfusion and the duration of mechanical ventilation (r=0.201, p= 0.042), length
of stay in the intensive care unit (r=0.375, p<0.001), and day of death (r=0.421, p=0.002). When the transfusion frequency was compared with the deceased
and non-exited patient groups, it was determined that 9.0 (5.0-14.0) times were transfused to those who died and 1.0 (1.0-2.0) to those who were not.

Conclusion: When the frequency of transfusion, duration of stay on mechanical ventilator, length of stay in intensive care unit, and, mortality rate were
compared in transfused patients; It has been observed that frequent transfusion is a risk factor for mortality, prolonging the duration of mechanical ventilator
stay and, intensive care unit stay in patients.

Keywords: Childhood, Blood transfusion, Mortality.
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GIRIS

Kan, farkli amaglara sahip 6zgiil yapilardan olus-
mus bir biitiin, canli dokudur. Kan transfiizyonu ise
doku hatta organ naklidir (1). Modern tipta transfiiz-
yon, hastaya tiim kan komponentleri yerine sadece has-
taya gerekli olan kan riiniiniin belirlenerek verilmesi
tizerinden hareket eder (2). Kan grubu antijenlerinin,
tiplendirme yontemlerinin ve donoér-alict karsilagtirma
testlerinin kesfi ile birlikte kan transfiizyonu tip alanina
20. yiizyilin baslarinda girmistir (3).

Eritrosit transfiizyonu i¢in belirlenen esik deger, he-
kimler arasinda bile 4 katina kadar farklilik gosterecegi
bildirilmektedir (4). Hastanede yatan, hemodinamik
acidan stabil hastalarda transfiizyon i¢cin hemoglobin
(HGB) esik degeri; eriskin ve pediyatrik yogun bakim
hastalar1 i¢in HGB<7 g/dl kabul edilmistir (5). Sepsis
durumlarinda erken evrede HGB< 9-10 g/dL, geg evre-
sinde HGB <7 g/dL esik deger olarak kabul edilmekte-
dir. Travmatik beyin hasar1 durumunda HGB<9 g/dL,
subaraknoid kanama durumunda HGB<8-10 g/dL esik
deger olarak kabul edilmektedir (6). Trombosit siispan-
siyonu igin ise kanama gibi risk faktorii olmayan has-
talarda, trombosit degeri 10.000/mm3 esik deger ola-
rak aliabilirken; dissemine intravaskiiler koagiilasyon
tablosu olan, ileri hepatik veya renal yetmezIligi olan
hastalarda esik trombosit degeri 20.000/mm3 olarak
belirlenebilmektedir (7). Taze donmus plazma trans-
fiizyonu anormal koagiilasyon testleri bulunmasi duru-
munda verilmektedir. Bunun icinde kabul edilen esik
degerler International Normalized Ratio (INR)>1.5
olmasidir (8). Fibrinojen diizeyi iginde esik deger 100
mg/dL kabul edilmektedir (9). Hastalarda gereksiz
transfiizyonun, mortaliteyi arttirdigi, pnomoni, sepsis
riskinde ve dolayisiyla hastanede kalis stiresinde artisa
neden oldugu bilinmektedir (10). Transfiizyon karari
verilirken her hasta ayr1 ayr1 degerlendirilmeli, kisiye
ait ozellikler, ek hastaliklar ve semptomlar goz oniinde
bulundurulmalidir (11).

Bu calismada; kan ve kan iiriinleri transfiizyonlar:
yapilan hastalarin degerlendirilmesi, transfiizyon endi-
kasyonlari, transfiizyon esik degerleri ve mortalite ile
iliskisini belirlemeyi amagladik.

MATERYAL VE METOD

Calismamizda Kahramanmarag Siitcii Imam Uni-
versitesi Tip Fakiiltesi Hastanesi Cocuk Saglig1 ve Has-
taliklar1 boliimiinde 1 Ocak 2018 -31 Aralik 2020 tarih-
leri arasinda yatan 28 giin-18 yas arasi kan ve kan tiriinii
transfiizyonu yapilan 614 hasta geriye doniik olarak
incelendi. Bu hastalardan 195 hastanin kronik hastalig
olmasi nedeniyle ¢aliymaya dahil edilmedi. Calismamai-
za dahil edilen hastalarin demografik ozellikleri, yas,

yas grubu, cinsiyet ve tani gruplar1 belirlendi. Hastalar
yatis giiniinde ilk aldiklar1 kan triinlerine ve trans-
fizyon sirasinda komplikasyon gelisip gelismemesine
gore gruplara ayrildi. Komplikasyon gelisen hastalarda
komplikasyon tipi belirlendi. Hastalar yatis yerine gore
servis ve yogun bakim olmak iizere gruplandirildi. Yo-
gun bakimda transfiizyon yapilan hastalarda mekanik
ventilator destegi alip almamasina gore ayrildi. Mekanik
ventilatorde kalma stireleri belirlendi. Hastalardaki me-
kanik ventilatorde kalma siiresi ile transfiizyon siklig
arasindaki iligki incelendi. Yogun bakimda transfiizyon
yapilan hastalar eksitus olanlar ve olmayanlar olarak ay-
rilip, eksitus olan hastalarda transfiizyon siklig1 ve mor-
talite iligkisi degerlendirildi.

istatiksel analiz

Istatiksel analiz SPSS 22.0 for Windows (SPSS, Inc;
Chicago, USA) paket programi kullanilarak yapilmis-
tir. Tanimlayic1 degerler say1 (n), yiizde (%), ortalama
(ort.), standart sapma (SS), ortanca (medyan) olarak
belirtilmistir. Kategorik degiskenlerin karsilastirilma-
sinda Pearson ki-kare ve Fisher testleri kullanilmistir.
Stirekli degiskenler, Kolmogorov-Smirnov ve Shapi-
ro-Wilk testleri ile yapilan normallik degerlendirmesi-
ne gore normal dagilima uydugu yerlerde parametrik
testler (paired sample t testi ve bagimsiz gruplarda t
testi) ile normal dagilima uymadig: yerlerde ise nonpa-
rametrik testler (Wilcoxon, Mann-Whitney U ve Krus-
kal Wallis testi) ile karsilastirilmistir. Anlamlilik diizeyi
p<0.05 alinmugtir.

Galigmamiz Kahramanmaras Siitgii Imam Univer-
sitesi Tip Fakiiltesi Hastanesi Klinik Arastirmalar Etik
Kurulu'ndan ¢aligmayla ilgili 26.08.2020 tarih ve 15 ka-
rar numarali etik kurulu (protokol numarasi: 312) ile
onaylanmigtir. 1975 Helsinki Bildirgesi'ne uygun sekil-
de gerceklestirilmistir.

BULGULAR

Calismamiza dahil ettigimiz 419 hastanin 224
(%53.5)11 erkek, 195 (%46.5)’i kiz idi. En fazla kan ve
kan {iriinii transfiizyonun 12 ay-3 yas aras1 grupta ol-
dugu saptanmis olup, hastalarin yaslarinin 5.3+5.5 yil,
transfiizyon sikliginin 4.3+£9.2 defa oldugu tespit edil-
migtir.

Hastalar aldiklar1 kan iriiniine gore siniflandiril-
diginda; 228 (%54.4)'ine sadece eritrosit siispansiyo-
nu, 58 (%13.8)’ine sadece trombosit siispansiyonu, 21
(%5.0)’ine sadece taze donmus plazma ve 41 (%9.8)’ine
trombosit siispansiyonu, eritrosit siispansiyonu ve taze
donmus plazma transfiizyonu yapildig1 goriildii. Trans-
fiizyon yapilan hastalarin transfiizyon yapilan kan tirii-
niine gore tanimlayici istatistikleri karsilagtirildiginda,
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eritrosit siispansiyonu transfiizyonu yapilan hastalarin
transfiizyon oncesi hemoglobin degerleri 7.1+1.6 (1.5-
10.2) g/dL idi. Trombosit siispansiyonu transfiizyonu
yapilan hastalarin trombosit degerleri 24.379+16.019
(2.000-50.000)/mm? idi. Taze donmus plazma transfiiz-
yonu yapilan hastalarin INR degerleri 1.6+0.8 (1.2-5.9)
idi (Tablo 1). Transfiizyon komplikasyonu incelendi-
ginde 4 (%1) hastada transfiizyona bagh komplikasyon
gelisti. Bu hastalardan 2’sinde ates, 2’sinde trtiker go-
rildi.

Yatis tanilar1 incelendiginde 164 (%39.1)tiniin He-
matoloji, 53 (%12.6)tiniin Onkoloji, 77 (%18.4)’sinin
Noroloji hastasi oldugu goriildii. Hematoloji hasta gru-
bundan 75 (%45.7)’i demir eksikligi anemisi, 8 (%4.9)’i
talasemi ve 38 (23.2)’i Immiin Trombositopenik Pur-
pura (ITP) tanist aldi. ITP tanisi alan 38 hastaya kana-
mast oldugundan dolay: transfiizyon yapildi. Hastalar
transfiizyon endikasyonlarina gore degerlendirildigin-
de; hastalarin 261 (% 62.3)’ine anemi, 96 (%22.9)’sina

trombositopeni, 59 (% 14.1)'una kanama nedeniyle
transfiizyon yapilmigt1.

Hastalarin 227 (%54.18)si servislerde ve 192
(%45.82)’si yogun bakimlarda yattig1 goriildii. Yogun
bakim hastalarindan 102’sinin mekanik ventilator
destegi almaktaydi. Mekanik ventilatorde kalma sii-
resi, transfiizyon verildikten ka¢ giin sonra o6ldiigi,
yogun bakim yatis siiresi ve servis yatis siirelerine
gore karsilastirildiginda, mekanik ventilatorde kal-
ma siirelerinin 34.8+49.9 giin, 6liim giint 33.8+40.9
giin, yogun bakim yatis siirelerinin 31.7+51.7 giin ve
servisde yatis siirelerinin 7+5 giin oldugu bulundu
(Tablo 2).

Transfiizyon siklig1 ile ventilator siiresi (r=0.201,
p=0.042), yogun bakim yatis siiresi (r=0.375, p<0.001)
ve olim giint (r=0.421, p=0.002) karsilastirildiginda
arasinda pozitif ve anlaml iliski vardi. Servis yatis sii-
resi ile transfiizyon siklig1 arasinda anlamli iliski yoktu
(r=-0.010, p=0.884) (Tablo 3).

Tablo 1. Eritrosit, Trombosit ve Taze donmus plazma (TDP) transfiizyonu yapilan parametrelerin karsilastirilmasi

Ortalama | Standart Sapma | Ortanca | %25 %75 En diisiik | En yiiksek
HGB (g/dL) 7.1 1.6 7.1 6.0 8.4 1.5 10.2
Trombosit (/mm?) 24379 16019.6 23500 8000 | 40500 2000 50000
INR 1.6 0.8 1.4 1.3 1.7 1.2 59

Kisaltma: INR: International Normalized Ratio, HGB: Hemoglobin

Tablo 2. Hastalarin yas, transfiizyon sikhigi, 6liim giinii, ventilator, yogun bakim ve servis yatis siireleri

Ortalama | Standart | Ortanca | %25. %75. | En diisiik W
Sapma Deger | Deger
Yas (Yil) 5,3 5,5 3 1 9 0,1 17
Transfiizyon siklig: 43 9,2 1 1 3 1 98
Servis 1,5 1,1 1,0 1,0 1,0 1,0 11,0
Yogun bakim 7,5 12,7 2,0 1,0 8,0 1,0 98,0
Oliim giinii (giin) 33,8 40,9 15,5 4,5 46 2 170
Ventilator siiresi (giin) 34,8 49,9 15 4 43 1 235
Yogun bakim yatis siiresi (giin) 31,7 51,7 13 4 32 2 350
Servis yatis siiresi (giin) 7 5 6 4 8 1 47

Tablo 3. Transfiizyon sikhigi ile mekanik ventilator, servisde yatis, yogun bakimda yatis ve eksitus olma giinlerinin

karsilastirilmasi
Korelasyon Katsayisi (r) P
Ventilator siiresi (Giin) 0,201 0,042
Yogun bakim yatis siiresi (Giin) 0,375 <0,001
Servis yatis siiresi (Giin) -0,010 0,884
Oliim giinii (Giin) 0,421 0,002

*Korelasyon analizi, p<0.05 istatiksel anlamli farklilik.
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Eksitus olan ve olmayan hastalarin transfiizyon sik-
liklar karsilastirildiginda eksitus olanlara 9.0 (5.0-14.0)
defa eksitus olmayanlara 1.0 (1.0-2.0) defa transfiizyon
yapildig1 bulundu. Aradaki fark istatistiksel olarak an-
lamli idi (p<0.001).

TARTISMA

Kan ve kan tiriinleri transfiizyonu hastanelerde sik-
likla uygulanan medikal tedaviler arasinda yer almak-
tadir. Transfiizyon yapilan hastalar1 inceledigimizde
erkeklerde transfiizyon oraninin kizlardan daha yiik-
sek oldugu saptanmis olup, erkek/kiz oraninin 1,14/1
oldugu tespit edilmistir. Bahadur ve ark. Yeni Delhide
ticlincii diizey bir hastanede transfiizyon yapilan ¢o-
cuk hastalarda yaptig1 bir aragtirmada bu oran 1,75/1,
Karam ve ark. calismasinda bu oranin 1,3/1, Demaret
ve ark. caligmasinda ise erkek/kiz oraninin 1,1/1 olup
galismamizla uyumlu oldugu goriilmistir (12-14). Bu
durumun erkek ¢ocuklarda konjenital ve edinsel has-
taliklarin daha fazla olmasi nedeniyle transfiizyon ih-
tiyacinin artmis olmasina bagl olabilecegi diistiniildil.

Amerika Birlegik Devletlerinde Slonim ve ark. tara-
findan yapilan ve 0-18 yas aras1 51720 ¢ocuk hastanin
dahil edildigi ¢ok merkezli bir ¢alismada transfiizyon
yapilan ¢ocuklarin ortalama yas1 5.5 + 5.9 yil olarak
saptanmustir (15). Bizim ¢aligmamizda da literatiirde-
kine benzer olarak hastalarin yaslarinin 5.3+5.5 yil ol-
dugunu tespit edilmistir.

Benzer ¢alismalarla uyumlu olarak bizim ¢alisma-
mizda da en fazla eritrosit siispansiyonu transfiizyonu
yapildig1 gorilmiistiir (12,15,16). Eritrosit stispansiyo-
nu transfiizyonu kararini vermede hemoglobin degeri
tek basina karar verdirici degildir; hastanin yagsi, altta
yatan hastalig1 ve klinik durumu gibi parametreler de
mutlaka g6z oniine alinmalidir. Bagc1 ve ark. ¢aligma-
sinda eritrosit siispansiyonu transfiizyon 6ncesi ortala-
ma hemoglobin degeri 7,6+1,2 g/dL, Demaret ve ark.
calismasinda 7,7+2,7 g/dL olarak bildirilmistir (14,17).
Bizim c¢alismamizda da eritrosit siispansiyonu trans-
fiizyon Oncesi ortalama hemoglobin degerinin servis
hastalarinda 6,4+1,3 g/dL, yogun bakim hastalarinda
7,7£1,6 g/dL olarak saptanmistir. Yogun bakim {inite-
sinde transfiizyon esik degerinin daha yiiksek olma-
sin1 kritik hastalarda akut durumlar disinda allojenik
eritrosit siispansiyonu transfiizyon amaci ile anemide
olusabilecek riskleri azaltmak ve dokulara oksijen su-
numunu arttirmak amaci ile transfiizyon yapilmasina
bagli oldugunu diistindiik.

Kan ve kan bilegenlerinin transfiizyonuna bagli her
tirldi istenmeyen etki “transfiizyon komplikasyonu”
olarak adlandirilir. Gauvin ve ark. 2509 hasta ile yaptik-

lar1 ¢alismada ise transfiizyon reaksiyonu siklig1 %10.8
oraninda oldugu en sik ates reaksiyonu gozlendigi bil-
dirilmistir (18). Bizim ¢aligmamiza bakildiginda ise %1
oraninda transfiizyon komplikasyonu geliserek en sik
ates ve tirtiker goriilmiistiir. Caligmamizda transfiizyon
reaksiyonlarinin az goriilmesinin sebebi ise 16kosit filt-
releme isleminin ve kan 1sinlamasinin rutin olarak uy-
gulanmasi ile aciklanabilir.

Bateman ve ark. yaptig1 caligmada transfiizyon en-
dikasyonlarinin siklik sirasina gore %42’sinin anemi,
%16’s1n1n akut kanama, %9’unun kardiyovaskiiler ins-
tabilite oldugu bildirilmis olup ¢alismamizda da benzer
oranlarin oldugu bulunmustur (19).

Arslankoylii ve ark. caligmasinda transfiize edilen
hastalarin ¢ocuk yogun bakimda yatis siireleri, meka-
nik ventilatorde kalma siireleri transfiize edilmeyen
hastalardan daha uzun oldugu goriilmiistiir (20). Bas-
ka bir ¢alismada Kneyber ve ark. transfiizyon yapilan
hastalarda mekanik ventilasyon ihtiyacinda uzama ve
uzamis yogun bakimda kalma siireleri ile istatistiksel
olarak anlamli bir iligki saptamustir (21). Bizim ¢aligma-
mizda hastalarin transfiizyon siklig ile yogun bakim
yatis siiresi ve ventilator siiresi pozitif ve anlaml iligki
vard1. Eksitus olan ve olmayan hastalarin transfiizyon
sikliklar1 karsilastirildiginda arasinda pozitif ve anlamh
iliski bulunmustur.

Sik transfiizyon yapilan hastalardaki mortalite ora-
ninin, klinik durumlarinin daha agir olmasiyla iligki-
li oldugu diistiniilebilir. Ancak bu orani anlamli kilan
sadece klinik durumun agir olmasiyla agiklanamaya-
cagini da diiginmekteyiz. Transfiizyonunun yol agtig1
olumsuz etkilerin de mortalite oranindaki artisa katkisi
olabilir. Transfiizyon ile iligkili olarak, transfiizyonla
bulasan enfeksiyonlar, transfiizyonla iligkili akut akci-
ger hasari, hemodinamik bozulma, intravaskiiler hacim
yiiklenmesi, akut hemoliz ve immiinsiipresyon dahil
olmak iizere birgok risk oldugu diisiintilmektedir (19).
Ayrica transfiize edilen hastalarin prognozunun daha
kotii olmasi, transfiizyonla iliskili immiinmodiilasyo-
nun sonucu oldugu diistiniilmektedir (22). Kan trans-
fiizyonunun immiin sistemi aktive ederek transfiiz-
yonla iliskili akciger hasari, transfiizyonla iliskili graft
versus host hastaligi, alloimmiinizasyon ve otoimmiin
hastaliklara yol agtig1 gosterilmistir (23).

Sonug olarak; sik transfiizyon yapilan hastalarda,
mekanik ventilatorde kalma siiresi, yogun bakimda
kalis stiresi ve mortalite oraninin arttig1 goriilmistir.
Bu nedenle transfiizyon karar1 verilirken, transfiizyo-
nun yan etkileri ve mortalite riski géz oniine alinarak
degerlendirilip, yarar yoniiniin agir bastig1 durumlarda
transfiizyon yapilmasi gerektigi akilda tutulmalidir.
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Etik onay: Caligmamiz Kahramanmaras Siit¢ii
Imam Universitesi Tip Fakiiltesi Hastanesi Klinik Aras-
tirmalar Etik Kurulu'ndan caligmayla ilgili 26.08.2020
tarih ve 15 karar numarali etik kurulu (protokol numa-
rast: 312) ile onaylanmis ve 1975 Helsinki Bildirgesi'ne
uygun sekilde gerceklestirilmistir.

Finansal A¢iklama ve Cikar Catismasi: Calisma-
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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Arastirma Makalesi (Research Article)

Tip Fakiiltesi Anatomi Anabilim Dah Yiiksek Lisans Tez Konularinin
Degerlendirilmesi

Evaluation of Masters Thesis Topics of The Faculty of Medicine
Department of Anatomy

Mehmet DEMIR ", Sibel ATESOGLU KARABAS!, Fatma Beyzanur SUBASI!, Atila YOLDAS!

! Kahramanmaras Siit¢ii Imam Universitesi Tip Fakiiltesi Anatomi Anabilim Dali, Kahramanmaras, TURKIYE

Ozet

Amag: Diinyada ve iilkemizde lisansiistii egitimin tamamlanmasinda tez yazimi zorunlu bir durumdur. Tez yazinu ayn1 zamanda kisiye bilimsel aragtirma
basamag olarak biiyiik bir firsat sunmaktadir. Calismamizda Tiirkiye’deki tip fakiiltesi anatomi anabilim dallarinda yapilan yiiksek lisans tezlerinin ¢aligma
konularinin zaman igerisindeki degisimlerinin tespit edilmesi amaglanmistir.

Gereg ve Yontemler: Veriler Yiiksekogretim Kurulu Ulusal Tez Merkezi’ne kayitli, 1988-2021 yillar1 arasinda yayinlanmis 557 tezin incelenmesiyle ret-
rospektif olarak elde edilmistir. Calismaya dahil edilen tezlerde yazarin cinsiyeti, tezin yayinlandig1 yil, tez danigmanin akademik unvani ve tezin ¢alisildigi
arastirma konusu incelenmistir.

Bulgular: Calismamizda 557 yiiksek lisans tezi incelenmis olup bu tezlerin %4,8’i 2000 y1li ve dncesi, %17,8’1 2001-2010 yillar1 arasinda, %77,4’ 2011-
2021 yillar arasinda yayilandig belirlenmistir. Tezlerde ¢alisilan konularin %39,3’1 radyolojik ¢alisma, %20,3’i antropometrik ¢alisma, %19,4’i kadavra
calismasi, %14,9’u hayvan deneyi modelleri, %2,7’si klinik ¢aligma, %1,8’1 anket ¢alismasi, %0,9’u radyolojik-antropometrik ¢alisma, %0,4’l hiicresel
¢alisma, %0,2’si anatomi tarihgesi ve %0,2’si anatomi terminolojisi oldugu tespit edilmistir. 2010 y1l1 ve 6ncesi en ¢ok kadavra ¢aligmalari tercih edilirken
2011 y1l1 ve sonrasi radyolojik ¢alismalarin daha ¢ok yapildigr gézlenmistir (p=0,001).

Sonug: Teknolojinin gelisimine paralel olarak birgok bilim dali da kendi icerisinde gelismekte ve giincel ¢aligmalara firsat olusturmaktadir. Anatomi anabi-
lim dali da teknolojik gelisimlere uyum saglamis ve ¢alismamizin bir sonucu olarak tez konularinin kadavra ¢alismalarindan radyolojik ¢alismalara evrilme-
si bu durumu kanutlar niteliktedir. Bununla birlikte deneysel hayvan modelleri ve hiicresel arastirmalarin da oldukga artmis oldugu goriilmiistiir. Anatomik
olusumlarim hastaliklar ile iliskilendirilerek gelismesi morfoloji bilimine de oldukga katki saglamustir.

Anahtar kelimeler: Anatomi, Tip Fakiiltesi, Tirkiye, Yiiksek lisans.

Abstract

Objective: Thesis writing is a mandatory condition for completing postgraduate education in the world and in our country. Thesis writing also offers a great
opportunity as a scientific research step. In our study, it was aimed to determine the changes over time in the study topics of master’s theses completed in the
anatomy departments of medical faculties in Turkey.

Material and Methods: The data were obtained from the National Thesis Center database by examining 557 anatomy master’s theses conducted between
1988-2021. The gender of those who made the theses, the year the thesis was completed, the academic title of the thesis advisor and the research topic were
examined.

Results: In our study, 557 master’s theses were examined. It was determined that 4.8% of these theses were published in 2000 and before, 17.8% were
published between 2001-2010, and 77.4% were published between 2011-2021. 39.3% of the subjects studied in theses are radiological studies, 20.3%
anthropometric, 19.4% cadaver, 14.9% animal experiment models, 2.7% clinical, 1.8%. It was determined that 100% were surveys, 0.9% were on radiolog-
ical-anthropometric studies, 0.4% were on cellular studies, 0.2% were on anatomy history and 0.2% were on anatomy terminology. While cadaveric studies
were the most preferred in 2010 and before, it was observed that radiological studies were performed more in 2011 and after (p=0.001).

Conclusion: In parallel with the development of technology, many researchers are developing within themselves and creating opportunities for current
studies. The department of anatomy has also adapted to technological developments, and as a result of our study, the evolution of thesis topics from cadaver
studies to radiological studies proves this. However, it has been observed that experimental animal models and cellular research have increased considerably.
The development of anatomical formations in association with diseases has also contributed greatly to the science of morphology.

Keywords: Anatomy, Faculty of Medicine, Turkey, Graduate.
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GIRIS

Saglik alaninda verilen temel egitimlerde 6nemli
bir yere sahip olan anatomi dersinin amaci insan vii-
cudunu olusturan yapilar hakkindaki temel konular:
Ogretmek, aragtirma yapabilmek i¢in ihtiya¢ duyulan
temel bilgi ve becerileri kazandirmaktir (1). Birbirinin
tamamlayicis1 olan bilim ile egitim kavramlarindan
gerektigi kadar faydalanabilme bir {ilkenin hem gelis-
mislik hem de ¢agdaslik seviyesini gosteren en 6nemli
unsurlardir (2). Gliniimiizde bilim ile teknolojik ge-
lismelerin birbirine paralel olarak ilerlemesi egitimin
gelismesine de yansimis hatta lisansiistii egitim bile
olduk¢a yaygin verilen bir egitim basamagi olmustur
(3). Lisanstistl seviyede verilen egitimin amaci bilgiyi
tireten, kullanan, elestiren ve iiretken diistince tarziyla
mevcut problemi ¢ozebilecek nitelikte bilim insanlari
yetistirmektir (4,5). Verilen lisansiistii egitim ile bireyin
ilgili uzmanlik alanina 6zgii bilgi ve beceriler kazanma-
sin1 ve bu oOzellikleri ilerletmesinin yani sira 6zellikle
tez hazirlama siirecinde kullanacag1 arastirma yontem-
lerinin yeterliliklerinin gelistirilmesi ve bilimsel bece-
riler kazandirilmasina yonelik olmalidir (4). Diinyada
ve iilkemizde lisansiistii egitimin tamamlanmasinda tez
yazimi zorunlu bir durumdur. Bir tezin hazirlanma sii-
recinin tamami 6grenciye bilimsel arastirma basamagi
olarak biiyiik bir firsat sunar (6). Kazanilan analitik,
orgiitsel ve aragtirma becerilerinin bireye 6mriiniin so-
nuna kadar lazim olacag diisiiniildiigiinde tez yazim ve
yayinlanmasinin 6nemi oldukga artmaktadir (7).

16. yiizyilda yasayan ve anatominin kurucusu sayilan
Vesalius'tan bu yana anatomi egitimi 6nemini artirarak
gelismeye devam etmistir. Teknolojik gelismeler anato-
mi alaninin ¢aliyma konularinda hem cesitlilik hem de
ilerleme saglamistir (8). Gegmisten glintimiize kadavra,
antropometrik, deneysel, klinik ve radyolojik kategori-
lerde yazilmis olan anatomi tezleri anatomi bilimindeki
yeniliklerin ve ilerlemelerin bir parcasi olmustur (9).
Bu ¢alismada iilkemizdeki tip fakiiltesi anatomi anabi-
lim dallarinda yapilan yiiksek lisans tezlerinin ¢aligma
konularinin belirlenmesi ve zaman igerisindeki degi-
simlerinin tespit edilmesi amaglanmaktadir.

GEREC VE YONTEMLER

Kesitsel ve tanimlayici olan ¢aliymamiz Mayis 2022
tarihinde Yiiksek Ogretim Kurulu (YOK) Baskanligi
ulusal tez merkezi internet veri tabaninda (https://tez.
yok.gov.tr/UlusalTezMerkezi/) bulunan, tip fakiiltesi
anatomi anabilim dali yiiksek lisans tezlerinin retros-
pektif olarak incelenmesiyle gergeklestirilmistir. Ve-
rilerin toplanmasi esnasinda oncelikle YOK’iin web
sitesinde bulunan ulusal tez merkezi sayfasindaki “De-
tayli tarama” seceneginden, anabilim dali “Anatomi’,

tez tlirit “Yiiksek Lisans” anahtar kelimeleri girilerek
1988-2021 yillar1 arasinda erisime agik olan 582 teze
ulagilmistir. 582 tezin 251 veteriner fakiiltesi anatomi
anabilim dallar1 tarafindan yayimlandig1 i¢in inceleme
dist birakilmis, calismaya 557 tez dahil edilmistir. Veri
tabaninda geriye doniik daha fazla veriye ulasilamamis-
tir. Tez arama sayfasinda arama yapilirken erisime agik
olan tezlerin tam metinleri, erisime kapatilan tezlerin
ise 0zet metinleri incelenmistir. Tip fakiltesi yiiksek
lisans tezi olmasi, ulusal tez merkezinde taranabiliyor
olmasy, tez tam metin veya 6zet metne ulasilabiliyor ol-
masi dahil edilme kriterlerini olusturmaktadir. Veteri-
nerlik fakiiltesi anatomi anabilim dal1 ytiksek lisans tezi
olmasy, tip fakiiltesi doktora veya uzmanlik tezi olmasi,
tip fakiiltesi yiiksek lisans tezlerinden 6zet metine ula-
silamamis olmasi ¢calismamizin dislanma kriterlerini
olusturmustur. Calismaya dahil edilen tezlerden; tezle-
rin yayinlandigi yillara, tez danigmanlarinin akademik
unvanlarina, tez yazarlarinin cinsiyetine ve tezlerin ¢a-
lisildigr arastirma konularina ait veriler toplanmistir.
Yiiksek lisans tezleri yayinlandig: yillara gore 2000 yilt
ve Oncesi, 2001-2010 yillar: aras1 ve 2011-2021 yillar:
arasi olmak iizere ii¢ boliime ayrilarak degerlendiril-
mistir. Tezde ¢alisilan konular hayvan deneyi model-
leri, kadavra ¢alismasi, antropometrik ¢alisma, radyo-
lojik ¢alisma, klinik ¢aligma, anket ¢alismasi, hiicresel
calisma, radyolojik-antropometrik ¢aligma, anatomi
tarihgesi ve anatomi terminolojisi kategorileri altinda
siiflandirilarak incelenmistir.

istatistiksel Analiz Yontemleri

Istatistiksel analizlerde IBM SPSS Statistics 25.0
(IBM Corp., Armonk, NY, USA) Windows paket
programi kullanilmigtir. Veriler tanimlayici olarak
analiz edilmistir. Kategorik verilerin tanimlanmasin-
da say1 ve yiizde degerleri kullanilmistir. Grup karsi-
lagtirmalarinda Chi square testinden faydalanilmigtir.
P<0,05 degerlerinin istatistiksel olarak anlamli oldugu
kabul edilmistir.

Kahramanmaras Siit¢ii Imam Universitesi Tibbi
Aragtirmalar Etik Kurulu'ndan onay alinmis (Toplant
Tarihi: 17.05.2022 Protokol No: 2022/16-10) ve ulusla-
rast Helsinki deklarasyon prensiplerine uyulmustur.

BULGULAR

Galismamiza YOK Bagkanlig1 ulusal tez merkezi
internet veri tabanina kayitli, 1988-2021 yillar: ara-
sinda yayinlanmis 557 adet anatomi yiiksek lisans
tezi dahil edilmistir. Calismaya dahil edilen tezlerin
yazarlarinin %66,1’inin kadin, %33,9’unun erkek
oldugu belirlenmistir. Tez konular:1 ile yazarlarin
cinsiyetleri arasinda istatistiksel olarak anlamli bir
farklilik olmadig1 gorilmiistiir (p=0,980, Tablo 1).
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Tablo 1. Tez konulari ile cinsiyetler arasindaki iliski

Tez konulari Cinsiyet P
Kadin | Erkek
(N) N)
Hayvan deneyi modelleri 53 30
Kadavra 69 39
Antropometrik 78 35
Radyolojik 146 73
Klinik 9 6
Anket 7 3
Hiicresel 1 1 0-980
Radyolojik-antropometrik 3 2
Anatomi tarihgesi 1 0
Anatomi terminolojisi 1 0

N=Tez say1s1

Tez danigmalarinin %50,1’1 profesor (prof.), %25,5’i
dogent (dog.), %24,4’ii doktor 6gretim tyesi (dr. 6gr.
iyesi)’nden olugmaktaydi. Tez konularinin dagilim-
lar1 ile danigman unvanlar1 arasinda istatistiksel ola-
rak anlamli bir farklilik tespit edilmemistir (p=0,313,
Tablo 2, Sekil 1a,b,c). Tezlerin %4,8’i 2000 yil1 ve
oncesi, %17,8’i 2001-2010 yillar1 arasinda, %77,4’0
2011-2021 yillar1 arasinda yapilmisti. Tezlerde ¢ali-
silan konularin %39,3’t radyolojik ¢alisma, %20,3’4
antropometrik calisma, %19,4’ti kadavra ¢alismasi,
%14,9’u hayvan deneyi modelleri, %2,7’si klinik ¢a-
lisma, %1,8’i anket ¢alismasi, %0,9u radyolojik-ant-
ropometrik ¢alisma, %0,4’i hiicresel ¢caligma, %0,2’si
anatomi tarihgesi ve %0,2’si anatomi terminolojisi
oldugu gozlenmistir. Tez konularinin yillara gore da-
gilimlarina bakildiginda istatistiksel olarak anlamli
bir farklilik oldugu belirlenmistir (p=0,001, Tablo 3,
Sekil 2).

Tablo 2. Tez konulari ile tez danismanlarinin unvanlari arasindaki iliski

Tez konular: Tez danigmaninin unvani P
Prof. Dog. Dr. Dr. Ogr. Uyesi
N (%) N (%) N (%)

Hayvan deneyi modelleri 46 (55,42) 25 (30,13) 12 (14,45)

Kadavra 53 (49,07) 31 (28,71) 24 (22,22)

Antropometrik 57 (50,44) 24 (21,25) 32 (28,31)

Radyolojik 102 (46,5) 57 (26,04) 60 (27,39) 0,313

Klinik 7 (46,68) 4 (26,66) 4 (46,66)

Anket 8 (80) 0 (0) 2 (20)

Hiicresel 2 (100) 0 0

Radyolojik-antropometrik 3 (60) 0 2 (40)

Anatomi tarihgesi 0 1(100) 0

Anatomi terminolojisi 1 (100) 0 0

Prof=Profesér, Dog=Dogent, Dr. Ogr. Uyesi=Doktor Ogretim Uyesi, N=Tez saysi.

Profesar

& Miyvir) dehsy | modslien « KBIsTE & Arlropometirik
Radyobsji = kS = Anket
» Fllcress » Bachyolo) K-Artr opometrilt. & Anatomi e minoiojE

« Hayvan deneyimoddieri » Kadavra « Antropometrik

» Klinik

o Radyolojik « Anatomitaribiges!

Sekil 1a. Profosorlerin yiiriittiigii tez konularinin dagilimlari

Sekil 1b. Dogentlerin yiiriittiigii tez konularinin dagilimlar
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Doktor Ogretim Uyesi

294 1,57 1,47

= Hanyvan dendy i modeleri
Radyolajik

= Radyolojik-Antr opometrik

TARTISMA

Hizli gelisen teknolojinin bir¢ok alanda oldugu gibi
tip egitiminde de yansimalar1 goriilmiistiir. Anatomi
egitiminde de bu teknolojik gelismelerle birlikte hem
zaman ve maliyet avantaji saglamasi hem de anato-
minin klinikteki 6nemli bir yansimasi olan radyolojik
gortntilerin izlenmesi bilgisayar destekli ¢aligmala-
r1 6n plana ¢ikarmistir (10-12). Radyolojik cihazlarda
da zaman igerisinde biiyiik gelismeler kaydedilmis ve
buna paralel olarak radyolojik anatomi alaninda yapi-
lan ¢aligmalarin giivenirlikleri artmustir (13-15). Toy
ve ark. ¢alismalarinda 2010 yilindan sonra radyolojik
anatomi alaninda yapilan doktora tezlerinde artis oldu-
gunu tespit etmistir (9). 2007 ile 2017 yillar1 arasindaki

& Enclwrs ¥ ANTIOpOm etk

» Elindk » Ak

Sekil 1c. Doktor Ogretim Uyelerinin yiiriittigii tez konu-

larinin dagilimlari

tipta uzmanlik tezlerinin incelendigi baska bir ¢alis-
mada radyolojik c¢aligmalarin ikinci sirada yer aldig:
belirtilmistir (16). Yaptigimiz c¢aligmada yapilan bu

Tablo 3. Tez konularinin yillara gére dagilimlari

Tez konular1 Tezin yapildig: yillar Toplam P
2000 y1l1 ve 6ncesi 2001-2010 2011-2021
N (%) N (%) N (%)
Hayvan deneyi modelleri 4(14,81) 15 (15,15) 64 (14,84) 83
Kadavra 11 (40,74) 34 (34,34) 63 (14,61) 108
Antropometrik 1(3,70) 19 (19,19) 93 (21,57) 113
Radyolojik 10 (37,03) 27 (27,27) 182 (42,22) 219 0,001
Klinik 0 1(1,01) 14 (3,24) 15
Anket 0 1(1,01) 9 (2,08) 10
Hiicresel 0 0 2 (0,46)
Radyolojik-antropometrik 0 2(2,02) 3 (0,69)
Anatomi tarihgesi 1(3,70) 0 0
Anatomi terminolojisi 0 0 1(0,23) 1
Toplam 27 (99,98) 99 (99,99) 431 (99,94) 557
N=Tez says1.
50

= 00

% 150

€ 100 v//H_—

;:: 50 \

0 L e = -
Hanyvan deney | Eadawra Artropometrik Rachyodo) ik Klingk
ok e
Tez konular
o 2000 i vE SNCESE  smgem 20012000 piblan == 1011-2021 pllori

Sekil 2. Tez konularinin dagilimlarinin yillara gére degisimleri
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calismalara benzer olarak radyolojik ¢alismalarin 2011
yili ve sonrasinda artarak ilk siraya yiikseldigi gozlen-
mistir. Bunun nedeninin ise teknolojik gelismelerin
hizlanmas: ile radyolojik cihazlarin yayginlagmasi, bir-
¢ok hastalik tanisinda bu cihazlardan faydalanilmasi ve
radyolojik ¢aligmalarin giivenirliliginin oldukga yiiksek
olmasindan kaynaklandig1 kanaatindeyiz.

Antropometrik incelemeler canli ve oliilerde ger-
geklestirilebilen, insan viicudu ile iskeletinin agirligs,
oranlar1 ve boyutlariin 6l¢iimleri ile ilgilenen kisaca
insan viicudunun seklini niceliksel olarak inceleyen
bilim dalidir (17). Insan bedenine ait yapilarin antro-
pometrik olarak Ol¢iilmesi ve elde edilen bulgularin
birbirleriyle olan oranlar1 ¢ok eski tarihlerden beri bir-
¢ok bilim insaninin ilgi odagi olmus ve bununla birlikte
bir¢ok arastirmanin da konusu haline gelmistir (18).
Gegmisten giliniimiize kadar insan bedenini meydana
getiren olusumlar hep merak konusu olmustur. Yine
antropometrik teknikler ile farkli etnik kokenlere ait
birgok degisik tilkeden farkli yas gruplariyla yapilan
antropometrik ¢aligmalarin sayisi artarak devam et-
mektedir. Antropometrik teknikler kullanilarak ya-
pilan arastirmalarda degisik toplumlarda farkli yas ve
cinsiyet gruplarinda o topluma ait ¢ok kiymetli verilere
ulagilmaktadir (19-21). Insanin viicut sekli, yiiz yapi-
s1, kemik ve doku morfometrisine ait 6l¢iimler insanlik
tarihinin var olusundan bu yana her zaman ilgi odag:
olmaya devam etmektedir (22). Atesoglu ve ark. tip-
ta uzmanlik tezlerini degerlendirdigi bir arastirmada
antropometrik ¢alismalarin dordiincii sirada yer aldig:
gozlenmistir (16). Toy ve ark. doktora tezlerini incele-
digi bir aragtirma 2010 yilindan sonra antropometrik
olgiimlerle yapilan doktora tezlerinde 2010 yili 6ncesi-
ne gore istatistiksel olarak anlamli diizeyde bir azalma
oldugunu gostermektedir (9). Calismamizda ise yapi-
lan bu ¢aligmalarin aksine antropometrik ¢aligmalarin
yillar icerisinde istatistiksel olarak anlaml diizeyde ar-
tis gosterdigi tespit edilmistir. Bu artisin, antropomet-
rik calismalarin maliyetinin diisiitk olmasi, uygulama
alanlariin genis olmasi ve yiiksek lisans diizeyindeki
6grenciler igin uygulama kolayligindan kaynaklandigi-
n1 diistinmekteyiz.

Gegmisten giiniimiize insanlik tarihinin gelisimine
baktigimizda insanin en temel duygularindan biri olan
merak duygusu sayesinde birgok arastirmalar ve dene-
meler yapildig1 goriilmektedir. Bu arastirmalar ve dene-
meler bazi icatlarin da meydana ¢ikmasini saglamis ve
bir¢ok alanda gelismeler kaydedilmistir. Bu gelismeler
sonucunda elde edilen bilgiler birgok bilim dalin1 etki-
ledigi gibi tip diinyasini da etkilemis ve yeni ¢aligmalara
referans olmustur. Bu gelismelerden olumlu etkilenen
bir kategori de hayvan iizerinde yapilan ¢alismalardir

(23). Hayvanlarda hastalik modelleri olusturularak ya-
pilan degerlendirmelerin amaci hastaliklarin teshis ve
tedavisinde hizli, etkili ayrica en dogru sonucu elde
etmektir. Teknolojik gelismelerin bir sonucu olarak
deney hayvani merkezlerinde yiiksek donanima sahip
cihazlar ve imkanlar sayesinde daha ileri ¢alismalar ya-
pilmaktadir (24). Deneysel ¢aligmalar anatomi bilimin-
de de siklikla kilavuz olarak kullanilmaktadir. Yapilan
bir ¢alismada, anatomi alanindaki deneysel doktora
tezlerinde, 2010 yilindan sonra 2010 yili ve 6ncesine
gore istatistiksel olarak anlamli bir artis oldugu tespit
edilmistir (9). Yapilan baska bir ¢calismada ise deneysel
¢alismalarin %22,8 ile iigiincii sirada yer aldig1 rapor-
lanmistir (16). Farmakoloji uzmanlik tezlerinin ince-
lendigi bir arastirmada da deneysel ¢alismalarin %76,9
oldugu goriilmiistiir (25). Fizyoloji uzmanlik tezlerini
degerlendiren bir baska ¢alismada %73,2 oldugu belir-
tilmistir (26). Calismamizda yapilan ¢aliymalara benzer
olarak deneysel hayvan modeli ¢aligmalarinda yillara
gore istatistiksel olarak anlamli diizeyde artis oldugu,
2010 y1il1 ve sonrasinda ise yapilan ¢aligmalar igerisinde
9%14,84 ile tiglincii sirada oldugu gozlenmistir.

Anatomi egitiminin temelini viicudun {i¢ boyutlu
yapisini tanima olanagi saglayan kadavra ile yapilan
pratik dersler olusturmaktadir (27). Giiniimiizde g
boyutlu gériintilleme teknikleri, sanal uygulamalar,
egitimde kullanilan maketler 6greticilerin isini olduk¢a
kolaylastirmaktadir. Ancak iyi bir anatomi egitiminin
temeli halen kadavradir. Her ne kadar teknolojik ge-
lismelerle kadavranin yeri doldurulmaya calisilsa dahi
insan bedeninin yerine koyulabilecek bir sey bulunma-
maktadir. Verilen anatomi egitimlerinde en 6nemli bil-
gi kaynaginin kadavra oldugu herkes tarafindan kabul
goren bir durum olsa dahi kadavra temini konusunda
bir¢ok {iniversitede ciddi sikintilar bulunmaktadir (28).
Tiirkiyede 1908 yilinda kadavralarin mumyalanmasiyla
birlikte kadavralar tip egitiminde kullanilmaya baslan-
mis ve anatomi egitiminin temeli olmustur (29). Ka-
davralarin anatomi egitimindeki 6nemini vurgulayan
caligmalar da yapilmaktadir (30). Kadavra teminindeki
zorluklar, kadavra maliyetlerinin yiiksek olmasi, kadav-
ra saklama ve kullanimi igin gerekli olan cihazlarin ma-
liyetli olmasi gibi nedenlerden dolay1 giiniimiizde disek-
siyon temelli anatomi egitimi olduk¢a azalmistir (31).
Yapilan bir ¢alismada kadavra iizerine yapilan doktora
tezlerinin sayisinda azalma oldugu gosterilmistir (9).
Uzmanlik tezlerini degerlendiren baska bir ¢alismada
ise %40,4 ile ilk sirada oldugu goriilmistiir (16). Cals-
mamizda kadavra calismalarinin yillar icerisinde az da
olsa arttigini ancak yapilan ¢aligmalar icerisinde 2010
yili ve 6ncesinde birinci sirada iken 2011-2021 yillar:
arasinda ise dordiincii siraya geriledigi gozlenmistir. Bu
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duruma ise tilkemizde kadavra olmaya kars1 bakis aci-
s1, kadavra temininde yasanan zorluklar, teknolojinin
gelismesiyle ¢aligmalarin daha ¢ok bu alanlara kaymasi
gibi durumlarin neden oldugu kanaatindeyiz.

Kliniklerde hastaliklarin dogru teshisi ve tedavisi
i¢in iyi bir anatomi bilgisine ihtiyag vardir (32). Ana-
tominin 6nemi 6zellikle cerrahi branglarda 6n plana
cikmaktadir (33). Anatomi egitiminde klasik anato-
mi bilgisinin klinik bilgiler ve radyolojik goriintiilerle
desteklenmesi anatominin daha iyi anlasilmasini sag-
lamakta ve anatomi egitimi alan 6grencilerin klinik so-
runlar1 yorumlamada beceri kazanmasini saglamakta-
dir (29). Toy ve ark. anatomi doktora tezlerinde 2010
yilindan sonra klinik anatomiye olan ilginin arttigini
gostermistir (9). Atesoglu ve ark. 2007-2017 yillar:
arasinda uzmanlik tezlerini degerlendirdigi bir aragtir-
mada tez konusu olarak klinik ¢aligmalarin tercih edil-
medigi tespit edilmistir (16). Calismamizda Toy ve ark.
aksine 2001-2010 yillarinda bir tane, 2011-2021 yilla-
rinda dort tane klinik ¢calisma yapildig: tespit edilmistir.

Sonug olarak bu calismada 1988-2021 yillar1 arasin-
da Tiirkiyedeki tip fakiiltelerinde yayinlanmis anatomi
anabilim dal1 yiiksek lisans tezleri incelenmis ve zaman
icerisinde ¢aliyma konularindaki egilimler degerlendi-
rilmigstir. Cinsiyet ve danigman unvanlarinin tez konu-
lara bir etkisi olmadig1 goriilmiistiir. Calisma konula-
rinin kadavra galigmalarindan radyolojik ¢aligmalara
ve ardindan hayvan deneyi ¢aligmalarina evrildigi tes-
pit edilmistir. Gelisen bilim ve teknolojinin anatomi
anabilim dalim etkiledigi ve giincel galismalara y6n
verdigi sonucuna varilmistir. Calismamiz tip fakiiltesi
anatomi anabilim dallar1 tarafindan yiiriitiilen ytiksek
lisans tezlerini analiz eden ilk ¢alisma olmaktadir. Bu
yoniyle literatiire zenginlik katmaktadir. Yiiksek lisans
tez konularinin se¢iminde anabilim dalindaki hocalari-
mizin ve 6grencilerin bu sonuglar1 dikkate alarak konu
secimlerini belirleyebilecekleri ve literatiire farkli bakis
agilar1 katabileceklerini diisiinmekteyiz.

Etik Onam: Kahramanmaras Siit¢ii Imam Universi-
tesi Tibbi Arastirmalar Etik Kurulu'ndan onay alinmigtir
(Toplant1 Tarihi: 17.05.2022, Protokol No: 2022/16-10)

Cikar Catismasi ve Finans Durumu: Yazarlar ara-
sinda ¢ikar atigmasi yoktur. Calisma bir kurum ve ku-
rulus tarafindan finanse edilmemigtir.

Yazar katkilarr: Fikir/Konsept: S.A K. -Tasarim:A.Y.
-Veri toplama ve analiz: EB.S., S.A.K. -Literatiir incele-
mesi: A.T., M.D. -Makalenin yazilmas:: S.A.K.,, EB.S,,
M.D.
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Relationship Between Obesity with Galanin and Vaspin Levels
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Ozet

Amag: Amacimiz obez ve normal kilolu bireylerde vaspin ve galanin diizeylerini karsilastirmak, bu parametrelerin obezite ve diger iliskili parametrelerle
iliskili olup olmadigini ortaya ¢ikarmak.

Gereg ve Yontemler: Caligmaya obezitesi olan 40 hasta ve 40 kontrol alindi. Biyokimyasal parametreler hasta dosyalarindan kaydedildi. Hastalardan alinan
kan orneklerinin santrifiijlenmesi sonucu elde edilen 6rnekten galanin ve vaspin diizeyleri ¢aligildi.

Bulgular: Gruplar cinsiyet ve yas agisindan birbirine benzerdi (p>0.05). Obezitesi olan grupta galanin diizeyleri kontrol grubuna gére daha yiiksekti
(p<0,001). Vaspin diizeyleri obezitesi olan grupta kontrol grubuna gore daha yiiksekti ancak istatistiksel olarak anlamli degildi (p>0.05). Hasta grubunda
glukoz, insiilin, trigliserit ve LDL-C diizeyleri kontrol grubuna gore istatistiksel olarak anlamli derecede yiiksekti (p<0,001). TSH agisindan istatistiksel ola-
rak anlamli fark yoktu (p>0.05). Sirasiyla galanin ve glukoz, insiilin ve BMI ile istatistiksel olarak anlamli bir pozitif korelasyon bulundu (p<0.001, r=0.401;
p<0.001, =0.519; p<0.001, r=0.714). Ayrica vaspin ile insiilin, viicut kitle indeksi (VKI) arasinda sirasiyla istatistiksel olarak anlamli pozitif korelasyon
vardi (p=0.05,r=0.222;p=0.03, r=0.238).

Sonuglar: Sonuglarimiz, obez kisilerde yiiksek serum galanin ve vaspin konsantrasyonlarinin kilo aliminin bir sonucu olabilecegini veya obezitenin patoge-
nezinde rol oynayan birgok faktorden biri olabilecegini gostermektedir.

Anahtar Kelimeler: Galanin, Vaspin, Obezite, Adipositokinler

Abstract

Objective: Our aim was to compare vaspin and galanin in obese and normal weight individuals, to reveal whether these parameters are related to obesity
and other related parameters.

Material and Methods: Forty patients with obesity and 40 control subjects were included in the study. Biochemical parameters were recorded from patient’s
files. Galanin and vaspin levels were studied from the sample obtained as a result of centrifugation of blood samples taken from the patients.

Results: The groups were similar to each other in terms of gender and age (p>0.05). Galanine levels were higher in the group with obesity compared to the
control group (p<0.001). Vaspin levels were higher in the group with obesity compared to the control group, but it was not statistically significant (p>0.05).
Glucose, insulin, triglyceride and low-density lipoprotein cholesterol (LDL-C) levels were statistically significantly higher in the patient group than in the
control group (p<0.001). There was no statistically significant difference in terms of thyroid stimulating hormone (TSH) (p>0.05). A statistically significant
positive correlation was found with galanin, glucose, insulin, and body mass index (BMI), respectively (p<0.001, r=0.401; p <0.001, r=0.519; p <0.001,
r=0.714). Also there was statistically significant positive correlation between vaspin and insulin, BMI, respectively (p=0.05, r=0.222; p=0.03, r=0.238).

Conclusion: Our results show that high serum concentrations of galanin and vaspin in obese subjects may be the result of weight gain or may be one of many
factors involved in the pathogenesis of obesity.

Keywords: Galanin, Vaspin, Obesity, Adipocytokines
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INTRODUCTION

Obesity is a metabolic health problem that develops
as a result of excess fat storage of excess energy due to
more energy intake than the body needs and a multi-
factorial health problem that ranks second among the
preventable causes of death, the frequency of which is
increasing all over the world. Obesity plays a role in
the development of prediabetes and type 2 diabetes
(T2DM), primarily by causing insulin resistance. In
addition, obesity causes diseases such as hypertension
(HT), hyperlipidemia, cardiovascular diseases, cerebro-
vascular diseases, obstructive sleep apnea syndrome,
polycystic ovary syndrome, non-alcoholic fatty liver
disease, osteoarthrosis and depression. The changes in
the structure of adipose tissue also lead to imbalances
in the secretion of adipocytokines (1).

Vaspin is an adipocytokine from the serine protease
inhibitor family that is secreted from visceral and cuta-
neous adipose tissue (2). The release of vaspin is in the
form of a circadian rhythm. Studies have shown that
serum vaspin concentrations increase before meals and
decrease after meals. The oscillation rhythm of serum
vaspin concentrations is the opposite of glucose and in-
sulin. It is thought that this decrease in the postprandial
period is due to energy intake or increased plasma in-
sulin and glucose concentrations (3).

Galanin (GAL) is a peptide found in organs such
as the intestine, pancreas, hypothalamus, pituitary,
adrenal medulla, and placenta (4). GAL plays a role
in neurological, endocrinological and metabolic pro-
cesses such as learning, memory, addiction, appetite,
and mood in the human body (5). GAL peptide has an
effect on insulin secretion from the pancreas and also
increases insulin sensitivity (6).

Despite extensive research to reveal the pathophys-
iology of obesity disease, the precise molecular mecha-
nisms of obesity have not been fully elucidated. In some
studies, it has been observed that galanin and vaspin are
effective on metabolism, glucose and lipid metabolism.
However, studies on obesity and metabolic parameters
are few. Therefore, the aim of this study is; to reveal the
level of galanin and vaspin in obesity and to contribute
to new prospective treatment regimens.

MATERIAL AND METHODS

This study was conducted prospectively in Universi-
ty Faculty of Medicine, Department of Internal Diseas-
es, Department of Endocrinology and Metabolism Dis-
eases. Before the study, informed consent forms were
given to the patient and control groups, which included
the details of the study. Subjects with consent were in-
cluded in the study as patient and control groups.

Study Design and Patients

Individuals who were followed up and treated in
Faculty of Medicine, Department of Endocrinology
and Metabolism Diseases outpatient clinic and clinic
between 2019-2020, and filled the voluntary participa-
tion form were included into the study. Forty patients
with obesity and 40 healthy normal weight individuals
were included in the study. Age, gender, height, weight,
body mass index and background of both obese and
normal-weight individuals were questioned. Fasting
plasma glucose (FPG), blood urea nitrogen (BUN),
creatinine, sodium, potassium, calcium, albumin, as-
partate aminotransferase (AST), alanine aminotrans-
ferase (ALT), total cholesterol, low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein choles-
terol (HDL-C), triglyceride (TG), insulin, hemogram,
thyroid stimulating hormone (TSH), free thyroxine
(fT4) were recorded. In addition to the routine blood
analyzes performed during fasting, 4 ml blood sam-
ples were taken into gel tubes to study the galanin and
vaspin parameters from the individuals participating in
the study. Plasma samples obtained by centrifugation
of these samples in the laboratory were stored at -80°C
until the time of study.

Study Exclusion and Acceptance Criteria

Our patient group was consisted of patients with
obesity (Body mass index (BMI) of 30 and above) be-
tween the ages of 18-60, who filled out the voluntary
participation form and did not have any additional
disease. Our control group consisted of normal weight
(BMI 20-25) individuals between the ages of 18-60,
who filled out the voluntary participation form and did
not have any additional disease. Individuals who did
not fill in the voluntary participation form, individuals
younger than 18 years old, over 60 years old, pregnant
women, those with a BMI below 20 and those with a
BMI of 25-29.9 were not included in our study. Those
with additional diseases (T2DM, HT, cardiovascular
disease, thyroid dysfunction, liver failure, kidney fail-
ure, respiratory system disease, etc.) were not included
in the study for both the control group and the patient

group.

Laboratory Analysis

For routine hormonal and biochemical analyzes,
blood was collected in gel, non-anticoagulant, yellow
capped tubes after 8-10 hours of fasting in the morning.
After the blood samples were kept at room temperature
for a while, they were centrifuged at 4000 rpm for 10
minutes. Serum obtained by centrifugation were used
for the evaluation of hormonal and biochemical assays.
Biochemical parameters and lipid panel were studied
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by spectrophotometric method in Biochemistry Labo-
ratory. TSH, fT4 were studied with Enzyme chemilumi-
nescent immunoassay (ELISA).

In addition to routine assays, blood collected in gel-
free anticoagulant tubes for serum galanin and vaspin
levels was brought to the laboratory environment, cen-
trifuged at 4000 rpm for 10 minutes and separated into
serum. The separated serum was stored at -80°C until
the study. When the study time came, the serum was
analyzed manually by the ELISA method by following
the kit procedure. Data were obtained using the Scan-
for Multiscan FC 2.5.1 computer program. Values were
obtained by calculating the unknown samples by com-
parison according to the calibration curve obtained in
this program.

Statistical Analysis

In the evaluation of the data obtained in the study,
IBM SPSS for Windows 25 program was used for statis-
tical analysis. While evaluating the study data, Student’s
t-test was used to compare the mean standard deviation
of descriptive statistical methods (mean+standard de-
viation) and quantitative values, and to compare nor-
mally distributed parameters between groups. Pearson
correlation test was used to evaluate the relationships
between parameters. P value <0.05 was considered sta-
tistically significant.

The study was approved by the Ethics Committee
decision (dated: 22.01.2020; number:23). and carried
out in accordance with the Declaration of Helsinki.
An informed consent form was taken from the partic-
ipants.

RESULTS

A total of 80 individuals, including 40 individuals
with obesity (20 males and 20 females) and 40 indi-
viduals with normal weight (20 males and 20 females)
were included in our study. There was no statistically
significant difference between the two groups in terms
of mean age and gender (p>0.05). Comparison of the
demographic characteristics of the cases are given in
Table 1.

FPG and insulin levels was significantly higher in
obese patients compared to control group (p<0.001).
TG and LDL-C levels are higher in the patient group
compared to the control group (respectively; p<0.001;
p=0.002). HDL-C levels were lower in patient group
compared to the control group (p<0.001). Comparison
of biochemical and hormonal parameters of the groups
are given in Table 2.

Galanin levels were significantly higher in the pa-
tient group compared to the control (p<0.001). Vaspin
levels were higher in the patient group compared to the
control but not statistically significant (p=0.102). In the
correlation analysis, a statistically significant positive
correlation was found between serum galanin level and
BMI (r=0.714, p<0.001). Also a statistically significant
positive correlation was found between serum vaspin
level and BMI (r=0.238, p=0.03), (Table 3).

A statistically significant and positive correlation
was found between serum galanin levels and FPG
(r=0.401, p<0.001). A statistically significant and pos-
itive correlation was found between serum galanin lev-
els and TG (r=0.229, p=0.04). A statistically significant
and negative correlation was found between serum
galanin level and HDL (r=-0.482, p<0.001). A statisti-
cally significant positive correlation was found between
FPG and TG (r=0.277, p=0.01), (Table 4).

A statistically significant positive correlation was
found between serum galanin levels and insulin
(r=0.519, p<0.001). A statistically positive and signifi-
cant correlation was found between serum vaspin levels
and insulin (r=0.222, p=0.05) (Table 5).

DISCUSSION

Adipose tissue is one of the most important and
largest endocrine organs of our body, secretes a large
number of bioactive substances related to neuroendo-
crine and immune functions in our body (7,8). Ad-
ipocytokines are associated with the pathogenesis of
diseases such as metabolic syndrome, obesity, insulin
resistance, hypertension, cardiovascular diseases, and
dyslipidemia (9-11). Today, it is thought that there
is a pathophysiological link between adipose tissue

Table 1. Comparison of Demographic Characteristics of Groups

Variables Group n
Age (years) Patient 40
Control 40
BMI (kg/m?) Patient 40
Control 40

MeantSD P
31.15%6.77
0.44
30.10+5.23
36.59+6.68
p<0.001*
22.49+1.36

Abbreviations: BMI; Body mass index, Mean+ SD; Mean+Standard Deviation, N;number;*Statistically significant
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Table 2. Comparison of Biochemical and Hormonal Parameters of the Groups

Variables Groups n Mean+SD P
APG (mg/dl) Patient 40 93.95+9.56
p<0.001*
Control 40 86.40+5.60
Insulin (mU/L) Patient 40 18.09+8.26
p<0.001*
Control 40 7.69+3.36
ALT (U/L) Patient 40 24.48+11.10
0.02*
Control 40 18.85+10.92
T. Chol (mg/dl) Patient 40 154.83+41.01
0.51
Control 40 149.93+21.89
TG (mg/dl) Patient 40 184.90+119.37
p<0.001*
Control 40 82.13+44.70
LDL (mg/dl) Patient 40 110.55+27.55
0.002*
Control 40 93.18+20.21
HDL (mg/dl) Patient 40 44.78+10.89
p<0.001*
Control 40 54.20+11.46
Galanin (ng/ml) Patient 40 0.89+0.16
<0.001*
Control 40 0.7240.18
Vaspin (ng/ml) Patient 40 1.22+0.17
0.10
Control 40 1.11+0.38

Abbreviations: FPG; Fasting plasma glucose, ALT; Alanineaminotransferase, T. Chol; Total cholesterol, LDL; Low-densitylipoprotein, HDL;High-densityli-
poprotein, TG; Triglyceride, N;number; *Statistically significant, Mean+ SD; Mean+Standard Deviation

Table 3. Correlation of Galanin and Vaspin Levels with BMI and Age

Variables Galanin (ng/ml) Vaspin (ng/ml) BMI (kg/m?) Age(years)
Galanin (ng/ml) | r - 0.006 0.714* -0.083

p - 0.95 <0.001 0.47
Vaspin (ng/ml) r 0.006 one 0.238 * -0.015

P 0.95 0.03 0.89
BMI (kg/m?) r 0.714 % 0.238 * one 0.026

P <0.001 0.03 0.82
Age (years) r -0.083 -0.015 0.026 -

p 0.47 0.89 0.82 -

Abbreviations: BMI; Body Mass Index, *Statistically significant
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Table 4. Correlation of Galanin and Vaspin with Biochemical Parameters

Variables Galanin Vaspin FPG TG LDL HDL
(ng/ml) (ng/ml) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Galanin r - 0.006 0.401* 0.229* 0.186 -0.482*
(ng/ml) p - 0.95 p<0.001 0.04 0.10 p<0.001
Vaspin r 0.006 one 0.087 -0.015 0.088 0.127
(ng/ml) p 0.95 0.44 0.90 0.44 0.26
APG r 0.401* 0.087 - 0.277* 0.158 -0.184
(mg/di) p p<0.001 0.44 - 0.01 0.16 0.10
TG r 0.229* -0.015 0.277* - 0.237* -0.547*
(mg/dI) p 0.04 0.90 0.01 - 0.03 p<0.001
LDL r 0.186 0.088 0.158 0.237* - -0.080
(mg/dI) p 0.10 0.44 0.16 0.03 - 0.48
HDL r -0.482* 0.127 -0.184 -0.547* -0.080 -
(mgy/dl) p p<0.001 0.26 0.10 p<0.001 0.48 -

Abbreviations: FPG; Fasting plasma glucose, LDL; low-density lipoprotein, HDL; High-densitylipoprotein, TG; triglyceride, *statistically significant

Table 5. Correlation of Galanin and Vaspin with Hormonal Parameters

Variables Galanin Vaspin TSH fT4 Insulin

(ng/ml) (ng/ml) (mIU/L) (ng/dl) (mU/L)
Galanin r - 0.006 0.135 -0.052 0.519*
(G p . 0.95 0.23 0.65 p<0.001
Vaspin r 0.006 - -0.097 -0.056 0.222*
(ng/ml) p 0.95 - 0.39 0.62 0.05
TSH r 0.135 -0.097 - -0.288* 0.052
(mIU/L) p 0.23 0.39 ] 0.01 0.65
fT4 r -0.052 -0.056 -0.288* - -0.097
(ng/dl) p 0.65 0.62 0.01 0.39
Insulin r 0.519* 0.222* 0.052 -0.097 -
(mU/L) P p<0.001 0.05 0.65 0.39

Abbreviations: TSH; Thyroid stimulating hormone, fT4; free thyroxine

dysfunction, abnormal production of adipokines and
obesity (12). It has been determined that neuropep-
tides in the hypothalamus affect food intake, body
weight, body temperature and metabolic rate (13,14).

Galanin is a neuropeptide with distribution in vari-
ous tissues and organs such as gastrointestinal, central
nervous system, adrenal medulla and placenta (15).
The galaninergic system is responsible for many physi-
ological processes such as gastrointestinal motility, per-
ception of pain, learning and memory, neuroendocrine

control, regulation of feeding behavior and cardiovas-
cular contraction and related pathologies (4,16). Recent
data have shown that galanin peptide increases insulin
secretion from the pancreas and increases insulin sen-
sitivity. Galanin levels were found to be high in obese
and diabetic patients (6,17). An increase was report-
ed in the levels of GAL protein in the paraventricular
nucleus of mice with a diet rich in fat and suitable for
obesity (18,19). In a study in rats, it was found that af-
ter injecting galanin into the paraventricular nucleus of
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the mice, they ate a fat-rich meal. This situation proves
to us that there is a strong relationship between obesi-
ty and galanin (20,21). Baranowska et al. investigated
galanin, leptin and neuropeptide Y levels in women
aged 26-39 and postmenopausal women aged 47-65
years and plasma galanin concentrations were found to
be significantly lower in postmenopausal women com-
pared to younger women. However, they stated that
plasma galanin concentrations are high in obese post-
menopausal women (22). In our study, galanin values
were statistically significantly higher in obese individ-
uals compared to the control group. Findings from this
study suggest that peripheral galanin level is associated
with metabolic and nutritional status in humans.

Choi et al found a significant positive correlation
between BMI and galanin concentrations in individuals
with a diagnosis of gestational diabetes mellitus (23).
Sandoval-Alzate et al. showed a positive relationship
between BMI and serum galanin levels (24). Similar
results were obtained in our study. We found a statis-
tically significant and positive correlation between se-
rum galanin levels and BMI. This positive correlation
confirms that the increase in galanin levels may occur
due to the increase in adiposity.

In our study, we found a statistically significant posi-
tive correlation between serum galanin levels, FPG and
insulin. In other studies in the literature, Zhang et al.
found a positive correlation between HOMA-IR and
galanin in their study (25). Sandoval-Alzate et al. re-
ported that there was a significant positive correlation
between serum insulin levels and insulin resistance
with galanin. In the same study, Sandoval-Alzate et al.
showed a positive relationship between serum galanin
levels and BMI and triglyceride (24). However, these
results conflict with the positive results of galanin on
glucose homeoastasis. This situation can only be ex-
plained by the formation of resistance in galanin recep-
tors, such as a mechanism in insulin resistance (26,27).
In support of this hypothesis, in the study conducted
by Acar et al., when compared in terms of serum gala-
nin levels between obese children without insulin re-
sistance and obese children with insulin resistance, it
was found to be higher in obese children with insulin
resistance. However, it was not statistically significant
(28). One of the studies examining the relationship be-
tween galanin and hyperlipidemia in obese individuals
found a significant positive correlation between serum
galanin concentration and triglyceride (29). A similar
result was found by Sandoval-Alzate et al. demonstrat-
ed in one of his studies. They showed a positive corre-
lation between triglyceride and serum galanin in obese
patients without diabetes (24). The data obtained in our
study showed similar results with these studies. In our

study, we found a significant positive correlation be-
tween serum galanin level and triglyceride. In the cor-
relation analysis between other lipid parameters and
serum galanin, we did not find a statistically significant
relationship between LDL and serum galanin level, but
we found a statistically significant negative correlation
between HDL and serum galanin level.

Vaspin is an adipocytokine secreted from visceral
and subcutaneous adipose tissues. Higher vaspin serum
concentrations were found to be associated with obesi-
ty, insulin resistance, and T2DM in humans. However,
the mechanisms how vaspin secretion may be linked to
deterioration of glucose metabolism and insulin sen-
sitivity are not entirely understood. Administration of
vaspin to obese mice improves glucose tolerance, insu-
lin sensitivity, and reduces food intake (30,31). Yang et
al found higher serum vaspin concentrations in obese
elderly individuals compared to normal weight indi-
viduals (32). Kloting et al examined whether vaspin
mRNA expression is a marker of visceral obesity and
correlates with anthropometric and metabolic param-
eters, body fat distribution, insulin sensitivity, and
glucose tolerance. Their data indicates that induction
of human vaspin mRNA expression in adipose tissue
is regulated in a fat depot-specific manner and could
be associated with parameters of obesity, insulin resist-
ance, and glucose metabolism (33). A study examining
the relationship between obesity and vaspin, but with
different results, was conducted by Auguet et al. It was
determined that serum vaspin levels did not increase
in morbidly obese women and that serum vaspin levels
did not correlate with glucose, BMI, and lipid parame-
ters (34).

In a study examining the relationship between obese
individuals and vaspin; obese individuals who lost 2%
or more of their initial weight after a 12-week diet, sig-
nificant reductions in insulin, HOMA-IR, and vaspin
levels were demonstrated with a decrease in BMI (35).
In contrast, Akbarzadeh et al. on the other hand, they
could not show a significant relationship between BMI
value and vaspin value in their study (36). In our study,
a statistically significant positive correlation was found
between serum vaspin level and BMI.

In a study conducted by Lu et al, rats were divid-
ed into two groups on a high-fat diet (37% carbohy-
drates, 13% protein, 50% fat) and a normal diet (57%
carbohydrates, 18% protein, 25% fat). Mice on a high-
fat diet were injected vaspin. Rats receiving a high-fat
diet after vaspin injection were shown to have signif-
icantly reduced fasting glucose and fasting insulin
values compared to rats receiving a normal diet (37).
In a similar study rats given a high-fat diet (20% car-
bohydrate, 21% protein, 59% fat) were compared with
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rats given a standard diet (62.8% carbohydrate, 25.8%
protein, 11.4% fat) and insulin, glucose, HOMA-IR and
vaspin values were found significantly higher rats giv-
en a high-fat diet (38). In our study, however, we did
not find a statistically significant relationship between
serum vaspin level and fasting plasma glucose in the
correlation analysis. However, we found a statistically
significant positive correlation in the correlation analy-
sis between serum vaspin level and insulin levels.

Saboori et al. found higher concentrations of vaspin
in obese women aged 20-50 years. than thin women. In
addition, in this study, no significant relationship was
found between vaspin levels and fasting glucose, LDL,
HDL and triglyceride levels (39). Sathyaseelan et al.
showed no significant correlation between vaspin and
serum lipid levels (40). Similar results were obtained in
our study as well. We did not find a statistically signifi-
cant relationship between serum vaspin levels and TG,
LDL and HDL.

As a result, high plasma concentrations of gala-
nin and vaspin in obese subjects may be the result of
weight gain or may be one of many factors involved in
the pathogenesis of obesity. White adipose tissue plays
a regulatory role in many functions in the body with
the mediators it secretes. Adipokines have beneficial
effects on energy balance and insulin resistance. Al-
though thousands of studies have been conducted on
the subject to date, more studies are needed to clarify
the complex effect network of adipokines in the body
and to benefit from adipokines in the prevention and
treatment of obesity. Therefore, we think that drug
treatments targeting these adipose tissue-derived adi-
pokines may increase insulin sensitivity and also have a
protective effect against atherosclerosis Further studies
to fully elucidate the role of galanin and vaspin in obesi-
ty will make an important contribution to the treatment
of not only obesity, but also diabetes, hypertension and
cardiovascular diseases accompanying obesity.
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Management of Intussusception: Follow-up or Reduction?

Invajinasyonda Tedavi Yaklasimi: Takip mi, Cerrahi mi?
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Ozet

Amag: Bu ¢alismada, invajinasyon tanisit alan ¢ocuk hastalarda ultrasonografik bulgularin cerrahi yaklasim ile sadece izlem yonetimi kararinda etkinligini
analiz etmeyi amagladik.

Gereg ve Yontemler: 2012-2017 yillar1 arasinda ¢ocuk cerrahisi servisinde izlenen invajinasyon tanili ¢ocuk hastalarin tibbi kayitlar geriye doniik olarak
incelendi.

Bulgular: Ortanca yas 39.5 + 35.9 (dagilim 2-171) aydu. Elli yedi (% 64) hasta takip edilmis, geri kalan hastalar (n = 32, % 36) ameliyat edilmisti. Ameliyat
gecirmemis hastalarin ortanca yasi ameliyat gegirenlere gore anlamli olarak daha yiiksekti (52.2 + 38.4’e kars1 16.75 + 12.6; p <0.001). Ameliyatsiz grupta
20 (%35.1) hastada taburcu olduktan sonra karin agrist gelisirken, ameliyat grubundaki hastalarin higbirinde ameliyat sonrast karin agris1 gelismedi. Invajine
segmentin uzunlugu ameliyat edilen grupta anlaml olarak daha fazla idi (p=<0.001). Invajinasyonlu bagirsak segmentinin uzunluguna dayanan bir ROC
egrisi analizi, % 68.8’lik bir duyarlilik ve % 96.5’lik 6zgiilliik ile 41.5 mm’ nin cerrahi sinir uzunlugu oldugunu ortaya koydu.

Sonu¢: Calismamizda 6nceki ¢alismalardan farkli olarak invajinasyon uzunlugunun cerrahi esigi 4,15 cm olarak revize edildi. Bu nedenle, bu degerin altin-
daki hastalarda ameliyat i¢in acil bir endikasyon olmayabilir.

Anahtar Kelimeler: Invajinasyon, Takip, Ultrasonografi, Uzunluk.

Abstract

Objective: In this study, we describe the management and outcome of children with intussusception and analyze the sonographic findings that can be used
to differentiate transient, self-limited small bowel intussusception from the cases with an indication for surgery.

Material and Methods: We retrospectively reviewed the medical records of pediatric patients with the diagnosis of invagination who had been followed up
in the pediatric surgery service between 2012-2017.

Results: The median age was 39.5+£35.9 (range 2-171) months. Among these patients, 57 (64%) had been followed up without surgery, and the remaining
patients (n= 32, 36%) had undergone surgery. The median age of patients who had not undergone surgery was significantly greater than that of the patients
who had undergone surgery (52.2+38.4 vs. 16.75+12.6; p<0.001). Twenty (35.1%) patients in the non-surgical group had developed abdominal pain after
discharge, whereas none of the patients in the surgical group had developed abdominal pain postoperatively. An analysis of the differences between the
groups with respect to the length of the invaginated segment revealed that length of that segment were significantly greater in the surgically managed cases
(p=<0.001). AROC curve based on the length of the invaginated intestinal segment revealed that, 41.5 mm was the best cutoff point for invaginated intes-
tinal length, which resulted in a sensitivity of 68.8% and a specificity of 96.5% .

Conclusion: In our study, unlike other studies, the surgical threshold of the invagination length was revised as 4.15 cm. Thus, patients below this value may
not have an immediate indication for surgery.

Keywords: Follow-up Intussusception, Length, Ultrasonography,
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INTRODUCTION

Intussusception is the invagination of the proxi-
mal bowel segment into the distal segment (1). It may
cause bowel obstruction in infants, usually between 6
and 24 months of age. The incidence is 1.5-4 per 1000
live births (2). The diagnosis of intussusception is based
on the characteristic target (doughnut) and/or pseu-
do kidney signs on ultrasonography (US) (3,4). The
treatment options include non-surgical management
(pneumatic/hydrostatic reduction), surgical manage-
ment (surgical resection-anastomosis), or simply close
follow-up, especially in transient intussusceptions. The
term “transient” or “benign” intussusception is used for
intussusceptions that are spontaneously reduced. There
are highly varying views about the necessity of surgical
exploration in the literature (5,6). Even in the presence
of pathologic lead points, non-surgical management
may be a treatment option (7-9). In cases with failed
non-surgical reduction or when the affected bowel seg-
ment is non-viable or perforated, surgery is deemed in-
evitable. If an intussusception does not spontaneously
resolve, the only alternative option is reductive surgery.
Previous reports in the literature have determined the
radiological factors and clinical factors predicting the
need for surgical intervention (10-12). In this study,
we describe the management and outcome of children
with intussusception and analyze the sonographic find-
ings that can be used to differentiate transient, self-lim-
ited small bowel intussusception from the cases with an
indication for surgery.

MATERIAL AND METHODS

We retrospectively reviewed the medical records of
pediatric patients with the diagnosis of invagination
who had been followed up in the pediatric surgery ser-
vice between 2012-2017. The evaluated patient infor-
mation included demographic variables, radiological
findings, and treatment outcomes. The US studies were
performed and interpreted by an experienced radiolo-
gist who was blinded to all other clinical and imaging
data. The US studies consisted of transverse and longi-
tudinal imaging of all four quadrants. The patients were
divided into two groups: patients who needed surgery
and patients who did not need surgery.

Statistical Analysis

The IBM SPSS 25.0 software package was used for
all statistical analyses. Independent samples t-test and
Chi-square test were performed to compare two in-
dependent groups. The significance level was taken as
p<0.05 in all statistical analyses.

The ethics committee approval of the study was ob-
tained from Kahramanmaras Siit¢ii Imam University

Faculty of Medicine, Clinical Research Ethics Commit-
tee (Date:02/05/2018, protocol number: 11). Study pro-
cedures were performed likewise Helsinki Declaration.
All participants signed a written informed form.

RESULTS

Eighty-nine pediatric patients (M/F=48/41) with
intussusception were enrolled in this study. All patients
had a complaint of abdominal pain at the time of im-
aging. The median age was 39.5+35.9 (range 2-171)
months. Among these patients, 57 (64%) had been fol-
lowed up without surgery, and the remaining patients
(n= 32, 36%) had undergone surgery. The follow-up
period after surgery had ranged between 1 and 5 years.
The median age of patients who had not undergone sur-
gery was significantly greater than that of the patients
who had undergone surgery (52.2+38.4 vs. 16.75£12.6;
p<0.001). The percentage of males was insignificant-
ly greater in patients who had not undergone surgery
(p=0.320). Twenty (35.1%) patients in the non-surgical
group had developed abdominal pain after discharge,
whereas none of the patients in the surgical group had
developed abdominal pain postoperatively. Considering
the physical examination findings of the patients admit-
ted to the hospital with abdominal pain, abdominal ul-
trasonography had been required in only five patients;
additionally, only one patient had been operated on with
the diagnosis of invagination one year after the initial
diagnosis. None of our patients had a lead point nor he-
noch schonlein purpura (HSP). No mortality or mor-
bidity was observed.

Ultrasonographic criteria and study results were also
statistically analyzed. An analysis of the differences be-
tween the groups with respect to the length and width
of the invaginated segment revealed that both length
and width of that segment were significantly greater in
the surgically managed cases (p=<0.001) (Table 1).

We performed a ROC analysis to determine the ef-
fect of the width and length of the intestinal segment
on invagination in patients managed surgically for in-
vagination. A ROC curve based on the width of the in-
vaginated intestinal segment revealed an AUC of 0.907
(p<0.001; 95% CI 0.848-0.967) (Figure 1a). According
to Youden’s Index, 23.5 mm was the best cutoff point for
invaginated intestinal width, which resulted in a sensi-
tivity of 78.1% and a specificity of 89.5% when a bowel
width of at least 23.5 mm is considered an invagina-
tion, A ROC curve based on the length of the invagi-
nated intestinal segment revealed an AUC of 0.891, (p
<0.001;95% CI 0.824-0.959) (Figure 1b). According to
Youden’s Index, 41.5 mm was the best cut off point for
invaginated intestinal length, which resulted in a sensi-
tivity of 68.8% and a specificity of 96.5% when a bowel
length of at least 41.5 mm is considered an invagination.
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Table 1. Comparison of the two approaches in intussusception

Patients Patients

without surgery with surgery

N=57 N=32
Median age (months) 52.2+38.4 16.75+12.6 <0.001
Gender (male) n/(%) 33 (57.9) 15 (46.9) 0.320
Abdomen pain after discharge 20 (35.1) 0
Surgery after discharge 1(1.8%) 0
Width of the bowel segment 16.915.4 28.4+7.4 <0.001
Length of the bowel segment 27.449.1 52.7+19.1 <0.001
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Figure 1a, 1b. ROC curve analysis to measure the effect of the width and length

DISCUSSION

There are no standard guidelines for the manage-
ment of pediatric intussusception. Relatively a small
proportion of patients need surgery, while most of
these patients do not require surgical intervention. We
should keep in mind that delays in diagnosis may lead
morbidity and fatal consequences. At our institute, fol-
low-up and empiric antibiotic treatment are accepted as
the initial treatment of choice for recurrent intussuscep-
tion. Herein, we showed that in our study that patients
who had not undergone surgery have had a very low
risk of recurrence. The recurrence rates of our patients
both following operation and in transient intussuscep-
tion were lower than the rates reported in the literature
(13). The reductions had proved successful, and there
had been no complications found in our study.

The age at presentation was greater in the non-sur-
gically managed group than the surgically managed
group. We suggest that this was caused by a greater
bowel wall diameter, especially in the ileocecal region,
where the quantity of lymphoid tissue is greatly reduced

after two years of age (14). In addition, Xiaolong et al
showed that age of under 1-year-old, were risk factors
for the failure of hydrostatic reduction of intussuscep-
tion (15). As a result, intussusceptions of older children
are ‘looser’ and less likely to bleed or to be obstructive.

The etiology of intussusception in older children is
generally unknown, with the exception of children with
alead point or HSP (16). None of our patients, especial-
ly the relatively older patients, in the transient intussus-
ception group had neither a lead point nor HSP.

The incidence of intussusception is 1.5-4 per 1000
live births, with a ratio of boys to girls of 3/2 (2). In
another study, the corresponding ratio was found 52/29
(17). However, our study population had no such high
male preponderance.

Previous reports have cited the length of the bowel
affecting the need for surgery in intussusception. Our
results showed a significantly greater mean cut oft point
for length for surgery decisions than the previous re-
ports (4,18). Munden et al.4 reported that all but one
of the intussusceptions that were surgically reduced
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were longer than 3.5 cm. The exception was a 2.5-cm
intussusception in a 3.5-year-old patient who under-
went surgery due to the clinical suspicion of sepsis. The
intussusception was easily reduced at surgery, and no
lead point was found. They concluded that intussuscep-
tion was detected with abdominal sonography, and an
intussusception length greater than 3.5 cm was a sensi-
tive and specific predictor of the need for surgical inter-
vention, independent of other clinical and sonographic
findings (sensitivity, 93%; specificity, 100%). In another
study, Lvoff et al. (19) also found that intussusception
detected incidentally was likely to be self-limiting if it
was smaller than 3.5 cm long. In the present study, we
found that an intestinal length greater than 41.5 mm
was considered an invagination, with a sensitivity of
68.8% and a specificity of 96.5%. Unlike literature data,
our study yielded a greater predictive value regarding
the length of the invaginated segment to predict the
need for surgery for invagination. Due to its retrospec-
tive nature, several clinical and radiologic data could
not be obtained in our study.

Intussusception is a disease process with a highly
variable clinical significance. Initial management of
recurrent intussusception should be non-surgical. Al-
though inconclusive, US measurement as a prior recog-
nized factor (length and width of intussusception) was
valuable for determining the indication of surgery. In
our study, unlike other studies, the surgical threshold
of the invagination length was revised as 4.15 cm. Thus,
patients below this value may not have an immediate
indication for surgery.
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al of the study was obtained from Kahramanmaras
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Yanik Merkezinde Tedavisi Yapilan Elektrik Yamiklhh Hastalarin
Kronik Yaraya Doniisiimiiniin Degerlendirilmesi

Evaluation of the Transformation of Electrical Burn Patients Treated
at the Burn Center into Chronic Wounds
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Ozet
Amag: Yanik merkezi yogun bakiminda elektrik yanig1 nedeniyle takip edilen hastalarmn yaralarinin kronik yaraya doniisiimleri degerlendirilmistir.

Gereg ve Yontemler: Mayis 2019 - Ekim 2021 tarihleri arasinda Eskisehir Sehir Hastanesi Yanik Merkezi yogun bakiminda elektrik akimina maruziyet
ile takip edilen, elektrik akim giris ve ¢ikis yerleri ekstremitelerde belirgin olan, 3. derece ve lizeri yanik olugmus hastalar retrospektif olarak incelenerek,
hastalarmn elektrik akimi maruziyeti sonrast takipleri ile taburculuk sonrasi poliklinik izlemlerinde yara yerleri degerlendirilmistir.

Bulgular: Yanik merkezi yogun bakimda takip edilen 121 hastanin %28.9’u elektrik yanigi (n=35) olup, ¢aligmaya 30 hasta dahil edilmistir. Caligma
kapsamina alinan 30 hastanin tamamu erkekti. Ortanca yaslar1 31 yil olup hastalarin hi¢birinin kronik hastalig1 yoktu. Hastalarin %83.3’#i (n=25) is kazasi,
%16.7’si (n=5) ev kazas1 olarak kayitlara gegmistir. Hastalarda 4-6 haftadan uzun siiren, iyilesmeyen yaralar kronik yara olarak kabul edilmektedir. Calisma-
muzda elektrik yanigindan 4 hafta sonrasinda yarasi iyilesmeyenler kronik yara olarak kabul edilmistir. Erken donem basvuran 20 hastanin 7’sinin (%35), ge¢
donem basvuran 10 hastanin 8’inin (%80) kronik yaraya doniisiimii (p=0.02) saptanmis olup, yanik merkez yogun bakiminda takip edilen elektrik yanikl
hastalarin %50’sinde (n=15) kronik yaraya dontisiim oldugu belirlenmistir.

Sonug: Elektrik yaniklar: her yas grubundan saglikli insanin maruz kalabilecegi, hayati riski olan yaralanmalar grubunu olusturmaktadir. Calismamizda
erken donemde basvuran hastalarda ge¢ bagvurulara gore daha diisiik oranda kronik yaraya doniisiim gézlenmis olup, elektrik yaniklarinda erken basvuru ve
miidahale ile kronik yaraya doniigtimiiniin azaltilmasimin 6nemine dikkat ¢ekilmek istenmistir.

Anahtar Kelimeler: Elektrik yanigi, Kronik yara, Yanik merkezi, Yanik

Abstract

Objective: It was requested to evaluate the transformation of patients who were followed up due to electrical burns in the intensive care unit of the burn
center into chronic wounds during follow-up.

Material and Methods: Between May 2019 and October 2021, patients with 3rd degree burns and above, with electric current entry and exit points evident
on the extremities, who were followed up with exposure to electric current in the intensive care unit of Eskisehir City Hospital Burn Center, were retrospec-
tively examined and the patients were followed up after electric current exposure. Wound sites were evaluated at outpatient clinic follow-ups after discharge.

Results: 28.9% of the 121 patients who were followed up in the intensive care unit of the burn center had electrical burns (n=35), and 30 patients were in-
cluded in the study. All of the participants in the study were male, the median age was 31 years, and none of the patients had a chronic disease. 83.3% (n=25)
of the patients were registered as work accidents and 16.7% (n=5) as home accidents. Wounds that last longer than 4-6 weeks and do not heal are considered
chronic wounds. In our study, 30 adult patients who were followed up after an electric burn were examined, and those whose wounds did not heal at the end
of 4 weeks were considered chronic wounds. All of the patients who applied from within the province and 4 patients from outside the province applied to the
burn center in the first 24 hours. 7 (35%) of the 20 patients admitted early and 8 (80%) of the 10 patients admitted late were found to have chronic wound
transformation (p=0.02), and it was determined that 50% (n=15) of the patients with electrical burns who were followed up in the intensive care unit of the
burn center had chronic wound transformation.

Conclusion: Electrical burns constitute the group of life-threatening injuries that healthy people from all age groups can be exposed to. In our study, a lower
rate of transformation into a chronic wound was observed in patients who applied at an early stage compared to late applications, and it was wanted to draw
attention to the importance of reducing the transformation into a chronic wound with early application and intervention in electrical burns.

Keywords: Electrical burn, Chronic wound, Burn center, Burn
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GIRIS

Yanik, deri veya diger dokularda ozellikle 1s1, rad-
yasyon, elektrik, siirtiinme ya da kimyasallara temas
neticesinde olusan yaralanmadir. Duman inhale edil-
mesi sonucu ger¢eklesen solunum sistemi hasarlar1 da
yanik olarak kabul edilir (1). Elektrik yaralanmalari ile
olusan yaniklar nadir goriilmektedir ancak yasami teh-
dit eden acil durumlardir. Maruz kalinan voltaja baglh
yiiksek ya da diisiik voltaj elektrik yaralanmalari seklin-
de tanimlanmaktadir. Endiistriyel alanlarda kullanilan
1000 Volt (V) tizerindeki elektrik akimina maruz kalma
ile gelisen yaralanmalar yiiksek akim (HVI), 1000 V al-
tinda ise disitk akim (LVI) olarak tanimlanmaktadir.
Elektrik yaralanmalarina bagl yaniklar gogunlukla kas,
tendon, sinir ve kemik gibi derin dokular1 da etkileye-
rek yiiksek morbidite ve mortaliteye neden olmaktadir.
Akimin tipi, voltajin yiiksekligi, temas edilen bolge ve
siire ile etkilenen dokunun direncine gore hasarin de-
recesi degismektedir. Mortalite ve morbidite yiiksekligi
sebebi ile elektrik yaralanmalar1 olduk¢a 6nemlidir (2).

Genellikle, HVI daha biiyiik elektrik direncine sahip
dokularda yiiksek sicakliklara sebep olarak, derin doku
yaralanmalarina ve mikro damarlarda pihtilagmaya
sebep olurken, LVI daha az invaziv doku lezyonlarina
neden olur, fakat kardiyak aritmilere ve ileri donemde
norolojik sekellere yol agma olasilig1 daha yiiksektir.
HVI ve LVI norovaskiiler lezyonlardan sorumlu ola-
bilir. Semptomlar ¢cogu kez ge¢ ortaya ¢ikabilir ve ¢o-
gunlukla miikerrer operasyonlar gerektirebilir. Bunun
yaninda yaygin kas nekrozu, rabdomiyoliz, akut bob-
rek yetmezligi, pithtilasma bozukluklari, kompartman
sendromu ve ampiitasyonlara neden olabilmektedir (3).

Yanik yaralar1 elektrik akiminin giris ve ¢ikis yerle-
rinde goriliir. Akimin en sik girdigi yer eller iken, ayak
tabani elektrik akiminin siklikla ¢ikig kismidir. Giris ve
cikislarda olusan yaralar ayni taraf ist ekstremitede ol-
dugunda bu boélgelerde i¢ hasar ciddi boyutta olur. En
biiyiik hasar, giris yerinde olmaktadir. Yaniklar birkag
milimetrelik kiiciik dairesel noktalardan birka¢ santi-
metre genisligine kadar degisen bigimlerde goriilebilir.
Kenarlar1 iyi sinirli, merkezi ise ¢ukurdur. Yaralanma-
nin boyutu baslangicta tahmin edilemezken bir kag giin
sonunda nekroze alanlar olusmaya baslar. Giris yeri
iskemik, kuru, beyaz ve sar1 yanmis seklinde iken, ¢i1-
kis lezyonlar giris yerinden farkli olarak kabarik veya
atesli silah yaralanmasi gibi goriilmektedir. Istyla olusan
koagiilasyon nekrozu, dokulardaki inflamatuar reaksi-
yonlar1 onler. Elektrik yaniklarinin giris yerlerinde biil
olusumu bu sebeple nadirdir. Yanigin ¢evresinde eritem
ve 6dem sahalar1 24-48 saat gegtikten sonra goriiliir (4).

Yaralar akut ve kronik olarak ikiye ayrilmakta olup,
kiigitk komplikasyonlarla seyreden ve kendi kendine
hizla kapanan yaralar akut yara, 4-6 hafta sonunda iyi-

lesmeyen ya da higbir iyilesme belirtisi gostermeyen
yaralar kronik yara olarak tanimlanmaktadir. Genellik-
le iyilesmeyi geciktiren altta yatan bir neden bulunur.
Damarsal problemler, diyabetes mellitus gibi kronik
hastaliklar, infeksiyon, radyasyon hasari, basiya maru-
ziyet, malnutrisyon vs gibi durumlar yara iyilesmesini
geciktiren durumlara 6rnek gosterilebilir (5).

Elektrik hasari sistemik etkileri olabilen bir multit-
ravma yaralanmasidir ve tedavisi multidisipliner yak-
lagimlarla 6zellesmis merkezlerde yapilmalidir. Hasta-
larin 6zellesmis merkezlere sevkinin erken donemde
yapilmasi daha sonra gelisebilecek komplikasyonlar:
azaltacaktir. Yanik merkezlerine sevki yapilan elektrik
yanik hastalarinda gelisen elektrik giris ve cikis ala-
nindaki yaralar kronik yaraya doniisiim agisindan sik
araliklarla ve uzun siire takip edilmesi gereken énemli
durumlardir.

Bu c¢alismada yanik merkezi yogun bakiminda
elektrik yanig1 nedeniyle takip edilen hastalarin, takip-
lerinde kronik yaraya doniigiimleri degerlendirildi.

GEREC VE YONTEMLER

Mayis 2019 - Ekim 2021 tarihleri arasinda Eskisehir
Sehir Hastanesi Yanik Merkezi yogun bakiminda izle-
nen elektrik akimina maruziyet ile gelen, elektrik akim
giris ve ¢ikis yerleri ekstremitelerde belirgin olan, 3. ve
4. derece yanik olusmus hastalar retrospektif olarak in-
celendi. Exitus olan ve 18 yas alt1 hastalar diglandiktan
sonra geriye kalan 30 hasta ¢alisma kapsamina alindi.
Calismada hastalarin elektrik akimi maruziyeti sonrasi
yanik merkezindeki takipleri ile poliklinik izlemlerinde
yara yerleri degerlendirildi.

Ev i¢i yaralanmalar 220 V ile diisiik voltaj iken, 1000
V lizeri yaralanmalar yiiksek voltaj yaralanma kapsa-
minda olup, is kazalar yiiksek voltaja bagli yaralanma
olarak degerlendirildi.

Hastalar 3 ay boyunca serviste ya da poliklinik ta-
kiplerinde yara bolgeleri ayn1 hekim ve yanik hemgiresi
tarafindan izlenmis ve yara boyutu, goriiniimii yoniin-
den kayit tutuldu.

Kronik yara bakiminda TIME prensipleri esas alin-
mis olup, dort ana prensipten olusmaktadir (6).

T: Tissue management (doku yonetimi): Enfekte,
olu ve yabanci dokularin yaradan temizlenmesini ifade
eder. Cerrahi, mekanik, kimyasal, otolitik debridman
yontemlerinden biri uygulanmalidir. Bu asamada yapi-
lan iglemler ayn1 zamanda enfeksiyon kontroliinde de
6nemlidir.

I: Infection and Inflamation (enfeksiyon ve enfla-
masyon yonetimi): Yaradaki, enfeksiyonun ve yangi-
nin azaltilmasi i¢in antiseptik, antibakteriyel tiriinlerin
kullanilmasini ifade eder.
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M: Moisture balance (nem dengesi): Son dénemde
ideal yara iyilesmesi i¢in yara yiizeyinin nemli tutul-
mast gerekliligi kabul edilmelidir. Bu asamada yarada
akinti fazla ise emici tiriinlerin; az ise yaray1 ideal nem-
lilikte tutacak tirtinlerin kullanimi 6nerilmektedir.

E: Edge or Epithelisation management (kenar yo-
netimi ve epitelizasyon): Tiim yara yiizeyi graniilasyon
dokusu ile dolduktan sonra yaranin kapatilmasi igin
saglikli epitel dokunun graniilasyon dokusunun {iize-
rini ortmesi gerekmektedir. Epitelizasyon saglikli yara
kenarlarindan yara yiizeyine dogru olmaktadir. Saglikli
yara kenari ile ifade edilmek istenen yara kenarlarinin
yara yiizeyinden kabarik olmadigi, altinda tiinel veya
bosluklarin bulunmadig1 (undermining), keratinizas-
yon, maserasyon gibi epidermis problemleri olmayan
yara kenarlaridir.

Takipte 4-6 hafta igerisinde iyilesmeyen, 4 hafta so-
nunda herhangi bir iyilesme belirtisi (ser6z-nemli yara
yatagi, graniilasyon ve epitelizasyon) gostermeyen ya-
ralar kronik yara kapsaminda degerlendirildi.

Istatiksel Analiz

Tim veriler IBM Stattistical Package for Social
Sciences (SPSS) versiyon 21 kullanilarak yapildi. Ta-
nimlayicr istatistikler kategorik degiskenler i¢in frekans
ve yiizde olarak, siirekli degiskenler i¢in ise ortalama,
standart sapma, medyan, minimum ve maksimum de-
gerler olarak sunulmustur. Kategorik degiskenler icin
gruplar arasindaki farklar1 belirlemek amaciyla Fisher’s
Exact ve Ki-kare testleri kullanilmistir. Gruplar ara-
s1 sayisal kargilagtirmalar bagimsiz gozlem igin Mann
Whitney-U testi ve One-Way ANOVA testi kullanila-
rak yapilmugtir. Istatistik icin anlamlilik diizeyi, p<0.05
kabul edilmistir.

Bu caliygma ESOGU Tip Fakiiltesi Etik Kurul
15/02/2022 tarihli 39 numarali karar ile onaylanmis
olup, Helsinki Bildirgesi ilkelerine ve ilgili tiim mevzu-
ata uygun olarak gerceklestirildi.

BULGULAR

Eskisehir Sehir Hastanesi yanik merkezine elektrik
akimina maruziyet ile gelen, elektrik giris ¢ikis yerle-
ri ekstremitelerde belirgin olan, 3. derece ve iizeri ya-
nik olusmus hastalar incelendi. Yanik merkezi yogun
bakiminda takip edilen 121 yanik hastasinin %28,9u
elektrik yanig1 (n=35) olup, 18 yas alt1 3 (%8.6), 18 yas
tizeri 32 (%91.4) hasta saptandi. Erigkin hastalardan
2’si (%5.7) ve 18 yas alt1 hastalardan 1’i (%2.9) mortal
seyretti. Elektrik yanig ile yogun bakimda takip edilen
tiim hastalarin (n=35) mortalite oran1 %8.6 hesapland.

Exitus olan ve 18 yas alt1 hastalar ¢caliyma diginda tu-
tuldugunda, ¢aligma kapsamina alinan 30 hastanin ta-
mamu erkek cinsiyet, ortanca yas 31 yil olup hastalarin
hi¢birinin kronik hastalig1 yoktu.

Hastalarin %83.3’ti (n=25) is kazas1, %16.7’si (n=5) ev
kazasiydi. Hastalarin %53.3’ti (n=16) sehir ici, %46.7’si
(n=14) il disindan bagvuruydu. Il i¢cinden bagvuran
hastalarin tamamu ilk 24 saat i¢inde yanik merkezine
yatirilmusti. 11 digindan merkeze sevk olan hastalardan
6’s1 48-72 saat i¢inde, 4’1i 24-48 saat i¢inde, yalnizca 4
hastanin ise ilk 24 saatte yanik merkezine bagvurdugu
saptandi. Tablo 1'de hastalarin elektrik yanigina maruz
kalma sekli, bagvuru yeri, bagvuru siiresine gore kronik
yaraya doniisen hasta sayilar1 verilmistir.

Il dis1 sevk olan hastalarin merkeze bagvuru énce-
sinde hospitalize edildikleri saglik kurulusunda operas-
yon Oykiisii yoktu. 30 hastanin 28’1 (% 93.3) merkeze
alindiklarinin ilk 24 saati operasyona alinarak eskarek-
tomi, eskarotomi ve fasyotomileri yapilirken, 2 hastaya
(%6.7) ise debritman uygulanip bu sekilde takibe alin-
d1. Debritmani saglanan bu 2 hastanin ilk 24 saat i¢inde
il icinden bagvuran hastalar oldugu belirlendi. 4. derece
yanik, tendon, damar ve sinir yaralanmasi olan yiiksek
akim voltaja maruz kalan 6 (% 20) hastaya amputasyon
uygulandigi, bunlarin 3’ (%10) alt ekstremite biiyiik
eklem, 2’si (% 6.7) kii¢iik eklem olup, 1 (% 3.3) hasta-
ya st ekstremite biiyiik eklem amputasyonu yapildigi
saptanmis olup, total amputasyon orani %20 hesaplan-
mistir. Amputasyon yapilmayan hastalara debridman
ve greft onarimi yapilmistir (Tablo 2). Greft onarimi-
nin yetesiz olacagl, kanlanmanin olmadig1 kemik iistii
alanlara flep uygulamas: yapildi. Toplam 4 hastaya
(%13.3) bacaga flep uygulamasi yapildi.

Hastalarin %50’si (n=15) kronik yaraya doniismiis
olup, erken donem bagvuran 20 hastanin 7’si (%35), geg
donem basvuran 10 hastanin 8’i (%80) kronik yara ola-
rak takip edilmistir (p=0.02). Kronik yaraya doniisen
hastalarin ameliyat sayilarinin daha yiiksek oldugu be-
lirlendi (p=0.035) (Tablo 3).

Tablo 1. Elektrik yanigina maruz kalma sekli, bas-
vuru yeri, basvuru siiresine gore kronik yaraya

doniisen hasta sayilari

Hasta | Kronik Yaraya Doniisen
Sayis1 Hasta Sayis1 (%)
(n)
Yaralanma Sekli
Ev kazasi 5 0 (0)
Is kazasi 25 15 (%100)
Bagvuru Yeri
Iligi 16 4 (%25)
11 dis1 14 11 (%78.6)
Bagvuru Siiresi
11k 24 saat 20 7 (%23.4)
24-48 saat 4 3 (%75)
48-72 saat 6 5(%83.4)
p<0.05
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Tablo 2. i1k bagvuru sirasinda merkezde uygulanan
operasyonlar, merkezde yapilan amputasyonlar ve

hasta sayilar

Hasta Sayis1 (n)
Merkezde Yapilan ilk Miidahaleler
Eskarektomi 10
Eskaratomi-fasyotomi 18
Debritman 2
Yapilan Amputasyonlar
Ust Ekstremite Dirsek Alt1 1
Alt Ekstremite Diz Alt1 2
Alt Ekstremite Diz Ustii 1
Ayak Parmak 2

Tablo 3. Kronik yaraya doniisen ve doniismeyenler-

de uygulanan operasyon sayilari

Operasyon Sayilar1 | Hasta Sayisi
(Ort+SD) (n)
« Tiim Hastalar 6+4 30
« Kronik Yaraya 8+2 15
Déniisenler
« Kronik Yaraya 5+3 15
Déniismeyenler

p=0.035, Ort: Ortalama, SD: Standart Sapma

TARTISMA

Elektrik yaralanmalarinda seyri belirleyen en 6nemli
faktor maruz kalinan elektrik akiminin voltajidir. 1000
volt alt1 diistik voltaj yaralanmalari, genelde ev igerisin-
de ugras halindeyken ortaya ¢ikmaktadir. Diisiik voltaj
yaralanmalarinda, hastalarda mortalite nedeni yanigin
derece ve yayginligindan ¢ok kardiyak agidan etkilenim
seklinde karsimiza ¢ikmaktadir. Bu sebeple 6zellikle ilk
72 saat yakin kardiyak takip yapilmasi, ani ortaya ¢ika-
bilecek kardiyak ritim sorunlarinin énlenmesi agisin-
dan 6nemlidir (7).

Tirkiyede elektrik yaniklar1 diinya ortalamasindan
yiiksektir (8). Genellikle elektrik yaniklarinda yasami
tehdit edici yaralanmalar yiiksek voltaja bagli olarak
ortaya ¢ikmaktadir. Acikel ve arkadaslar1 yayinladiklar:
27 vakalik seride yiiksek voltajli elektrik yaralanmalari
nedeniyle 6liim oranini %11 olarak bildirmis olup (9),
yurt dis1 yayinlarda bu oran %3-14 arasinda bildiril-
mistir (10,11). Calismamizda literatiirle uyumlu sekilde
35 elektrik yanikli hastanin 3’i mortal seyretmis olup
mortalite oraninin %38,6 oldugu séylenebilir.

Calismada literatiirle uyumlu olarak elektrik yanik-
lar1 erkek cinsiyette goriilmistiir (12). Bunun nedeni
endiistiiriyel is kollarinda ¢alisan ¢ogunlugun erkek ci-

siyet olmasidir. Bunun yaninda ev kazalarinda da sik-
likla erkeklerin elektrik ile ilgili ev sorunlarini ¢6zmeye
yatkin olduklari soylenebilir. Cocuklarda ise giivensiz ev
ortamlar1 ve oyun amagli durumlar elektrik yaniklari-
nin nedenleri olarak bildirilmistir (13). Caligmada has-
talarin %83.3’1 (n=25) is kazasi, %16.7’si (n=5) ev kazasi
olarak kayitlara gegmis olup literatiirle uyumludur (3).

Genel olarak biitiin elektrik yaniklar: degerlendiril-
diginde hastalarin gen¢ yas grubundan oldugu séyle-
nebilir. Elektrik yaniklari ile ilgili yapilan bir ¢alismada
ortalama yas 25 yil, bir diger ¢alismada ise 30.2 yil ola-
rak bildirilmistir (12,14). Bizim ¢alismamizda yas orta-
lamasinin geng olusu da literatiirle uyumludur.

Tiirkiyede tiim yanik vakalarinin %10-14"tinii 1000
V iizeri yiiksek voltaj yaralanmalar1 olusturmaktadir
(7). Bu hastalarda mortalitenin ana nedeni ileri de-
rece doku hasari, norolojik, kardiyak, renal sorunlar
ile kompartman sendromu ve yiiksek siddette fiziksel
travmadir. Yiiksek voltaj yaralanmalarinda acil eskara-
tomi/fasyotomi ihtiyac1 %50’lerde olup rekonstriiksi-
yon amaciyla uzak ve serbest flep uygulamalarina daha
fazla gereksinim duyulmaktadir. Agresif ressusitasyon
elektrik yaniklarinda olduk¢a O6nemli olup, takipte
gelisen doku defekti ve yara problemlerinin olugsmasi
bu hastalarda miikerrer operasyon gereksinimini be-
raberinde getirmektedir (7). Calismamizda da tekrar-
layan ameliyatlar literatiirle uyumlu sekilde yiiksekti.
Caligmalarda ameliyathane kosullarinda, bu alanda
tecriibeli hekimlerce yapilmasi gereken fasyatominin
genellikle yapilmadig ya da yetersiz yapildig: belirtil-
mektedir. Elektrik yaniklarinda amputasyon gereksini-
mi de hastalarin yanik merkezlerine bagvurularindaki
gecikmelere baglanmaktadir. Yaralanma giinii mer-
kezimize getirilen hastalarda bile yaralanmanin olus
saati ile merkeze ulasmasi arasinda saatler gegmekte
ve biiyiik olasilikla sonradan yapilan fasyatomilerden
beklenen ekstremite kurtarici yarar saglanamamak-
tadir. Ancak her tiirlii uygun miidahaleye karsin bazi
olgularda amputasyon gereksinimi olmaktadir (9). Bu
gibi vakalarda ¢ogunlukla disaridan goériinenden daha
siddetli olan lezyonlarin kapsaminin ve derinliginin
degerlendirilmesinde ortaya ¢ikan sorunlar oldugu
soylenebilir. Erken cerrahi tedavi olarak yapilacak olan
fasyotomi, yaralanmadan sonraki ilk 12 saat icinde
gevsetme amaciyla olmalidir. Kompartman basincinin
artmaya baslamasindan sonraki 12 saat i¢cinde fasyoto-
mi yapilan hastalarin %68’inde normal fonksiyona sa-
hip olduklari, ancak 12 saat sonra cerrahi yapildiginda
ise hastalarin sadece %8’inin normal fonksiyona sahip
oldugu bildirilmistir (7). Nekrotik dokunun olumsuz
etkilerinden kaginmak igin, yaralanmadan ortalama
72 saat sonra ampiitasyon yapilmas: Onerilmektedir.
Bu calismada 35 elektrik yaralanma olgusundan 30'u
caligmaya dahil edilmis olup, 30 hastanin 28’i, merkeze
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kabulunun ilk 24 saati icerisinde acil olarak eskaratomi,
eskerektomi, fasyotomi operasyonlar1 uygunlanmigtir
ve ortalama operasyon sayisi 6+4 olarak saptanmustir.
Erken donem basvuran 2 hastaya debritman tedavisi
yeterli olmugstur. 4. derece yanik olusan, damar, sinir,
tendon, kaslarda tam kat yanik olan, ytiksek akim ma-
ruziyetli 6 hastaya amputasyon uygulanmis, bunlarin
4’iine buyiik eklem amputasyonu yapilmistir. Calis-
mada ampiitasyon orani %20 olup ¢alismalarda bildi-
rilenden yiiksektir (15). Yanik merkezimize vakalarin
ge¢ ulagsmasi hasta veya yakinlarinin ampiitasyonlari
reddetmesi ve ilk 12 saat i¢inde fasyotomi yapilma-
mas! ve mindr amputasyonlarin da hesaplamaya dahil
edilmesi nedeniyle ampiitasyon oranimizin yiiksek ol-
dugunu disiinmekteyiz. Ayrica kapsam dig1 birakilan
hastalarin olmasi, ¢alismaya alinan hastalarin sadece
yanik merkez yogun bakiminda hospitalize edilen 3.
ve 4. derece tizeri elektrik yanikli hastalar olmasi nede-
niyle de amputasyon oranimizin bildirilen ¢alismalar-
dan yiiksek oldugunu diisiinmekteyiz.

Calismamizda elektrik yanig1 sonrasinda takip edi-
len 30 erigkin hasta irdelenmis olup 4 hafta sonunda ya-
rada iyilesme belirtisi olmayan ya da kiigiilme kaydedil-
meyenler kronik yara olarak kabul edilmistir. Caligma
kapsamina alinan hasta sayisinin az olmasi ¢alismanin
zayif yonlerindendir. Bunun sebebi tiim elektrik yara-
lanmalar1 hastalarinin degil de 3. ve 4. derece yanik ge-
lisen, yogun bakimda takibi yapilmis olan ve nispeten
daha agir seyirli erigkin vakalarin ¢aliyma kapsamina
alinmis olmasidir. Ancak her ne kadar hasta sayis1 az
olsa da calisma kapsamina alinan hastalarin %50’sin-
de (n=15) kronik yaraya doniisiim gerceklesmis olup,
erken basvuru olarak kabul edilen ilk 24 saat icinde
yanik merkezinde tedavi edilen 20 hastanin %35’inde
(n=7), 24 saatten sonraki siirecte bagvuran 10 hastanin
%80’inde (n=8) kronik yaraya doniisiim goriilmesi ol-
dukga dikkat gekicidir. Vaka sayis1 az olsa da istatistiki
olarak anlamli bulunmugtur. Arastirmalarimizda litera-
tiirde elektrik yaniklarinin kronik yaraya déniisiimii ile
ilgili bir veriye rastlamadik. Literatiirde yara iyilesmesi-
ni uzatan ya da bozan kronik durumlar kronik yarala-
rin nedeni olarak bilinmektedir (5). Elektrik yaniklar:
ise farkl1 bir durumdur. Akut olarak gelisen bir durum
olmasina ragmen yanik yarasi uzun tedavi gerektir-
mektedir. Caligmada hastalarin altta yatan herhangi bir
kronik hastalig1 olmamasina karsin kronik yaraya do-
niisiimlerinin nedeni yaniga olan miidahale zamanla-
mast olarak yorumlanabilir. 1l iginden hizlica merkeze
sevki yapilan hastalarda kronik yaraya doniisiimiin, il
disindan bagvurulara oranla daha diisiik olmas: bunun
bir nedeni olabilir. Ayrica il disindan bagvuran hasta-
lara yanik merkezine miiracaatlar1 6ncesinde herhangi
bir operasyon yapilmamasi da kronik yara olusumuna

neden olan diger bir durumdur. Elektrik yaniklar: di-
ger yanik tiirlerinden bir takim farkli 6zelliklere sahip-
tir. Crush yaralanmalar1 gibi kas dokuda yikima sebep
olmasy, elektrik akiminin viicudun biiytik bir béliimiin-
den gecerek i¢ organlarda 6zellikle kemik dokuda yiik-
sek 1s1 artisina sebep olmasi1 bunun en temel nedenidir.
Yine sinirsel hasarlanmalara, damarsal yapinin hizlica
bozulmasina sebep olmaktadir. Goriinen alan buzda-
ginin goriinen kismina benzetilebilir. Bu sebepledir ki
elektirik yaniklarinda erken miidahale ¢ok 6nemlidir.
Erken miidahale ile tahribatin ilerlemesi ya da yavasla-
tilip azaltilmas: miimkiin olabilir. Bu hastalarin hizlica
bir yanik merkezine sevk edilmesi olduk¢a 6nemlidir.

Elektrik yaniklarinda akut miidahalede hastanin er-
ken siv1 resiisitasyonu, elektrolit stabilitesini ve hayati
fonksiyonlarini korumak olduk¢a énemlidir. Yara bol-
gesine yonelik yapilacak tedaviler ise fiziksel kisitliligin
en 6nemli nedeni olan kontraktiir, amputasyon ve kro-
nik yaralarin olusumunu 6nleyebilir. Calismamizda er-
ken dénemde bagvuran hastalarda ge¢ bagvurulara gore
daha diisitk oranda kronik yaraya doniisiim gozlemlen-
mesi, kronik yara gelisenlerde operasyon sayilarinin
ve hastane yatislarinin daha fazla olusu bizlere elektrik
yaniklarinda erken basvuru ve miidahalenin 6nemini
gostermektedir.

Etik Kurul Onay1: Bu ¢alisma ESOGU Tip Fakiilte-
si Girisimsel Olmayan Etik Kurul 15/02/2022 tarihli 39
numarali karari ile onaylanmis olup, retrospektif tasar-
lanan bu ¢alisma Helsinki Bildirgesi ilkelerine ve ilgili
tiim mevzuata uygun olarak gerceklestirildi. Bu ¢aligma
16-19 Aralik 2021 tarihinde diizenlenen 15. Ulusal 3.
Uluslararasi Yara Kongresinde sozlii bildiri olarak su-
nulmugtur.

Cikar Catismasi ve Finansman Beyani: Yazarlar
herhangibir ¢ikar ¢atigmasi bildirmemistir ve finans-
man destegi alinmamustir.

Aragtirmacilarin Katki Oran1 Beyan Ozeti: Yazar-
lar caligmaya esit katki sunduklarini beyan ederler.
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Research Article (Arastirma Makalesi)

Pre-Treatment Serum Complement 3 Levels And Rituximab Response
In Idiopathic Membranous Nephropathy

Idiopatik Membraniz Nefropatide Tedavi Oncesi Serum Kompleman 3 Seviyesi
ve Rituksimab Yaniti

Engin ONAN', Dilek TORUN!, Ruya KOZANOGLU!, Hasan MICOZKADIOGLU'

! Adana Baskent University, Doctor Turgut Noyan Traning and Research Hospital, Internal Medicine, Department of Nephrology, Adana, Turkey

Ozet

Amag: Idiyopatik membrandz nefropati (MN) hastalarinda rituksimabin etkinligi rapor edilmistir. Merkezimizde diger tedavilere yanit vermeyen idiyopatik
MN hastalarinda tanida kullanilan biyokimyasal testler, immiinhistokimyasal profil ve rituksimab yanit1 arasindaki iligkiyi degerlendirmeyi amagladik.

Gere¢ ve Yontemler: Bu ¢alismada 2017-2022 yillar: arasinda diger immiinsiipresif tedavileri alan ve merkezimizde bobrek biyopsisi yapilan idiyopatik
MN’li dokuz hasta degerlendirildi. Tedavi dncesi fosfolipaz A2 antikor diizeyi 6 hastada pozitifti, 3 hastada ise antikor analizi yapilamadi. Tim hastalara
renin-anjiyotensin-aldosteron sistemi (RAAS) blokeri, siklofosfamid, steroid ve kalsinérin inhibitdrlerinin ardindan >2 gram rituksimab verildi.

Bulgular: Calismaya dahil edilen dokuz hastanin 7’si (%78,2) erkek olup yas ortalamasi 39,7+13,2 y1l idi. Dort hastada rituksimab tedavisi ile tam remis-
yon (KR), bes hastada ise kismi remisyon (PR) goriildii. Renal biyopside sklerotik glomeriil say1si, IgG, A, M, Clq, C3, C4d, fibrinojen, kappa ve lambda
boyanmasi, tiibiiler atrofi ve interstisyel fibrozis bulgular1 benzerdi. Ancak serum kompleman 3 (C3) diizeyi normal sinirlar i¢inde anlamli derecede diistiktii
(1,22 £ 0,26 vs 1,560 + 0,56 p=0,016). Ortalama arter basinct kismi remisyonda olan hastalarda tam remisyonda olanlara gore anlamli derecede yiiksekti
(96.2 £ 2.5 mmHg vs 84.75 £ 4.27 mmHg, p: 0.018).

Sonug: Idiyopatik membranéz nefropatili hastalarda tedavi 6ncesinde normal simirlar igerisinde diisiik bir bazal serum C3 diizeyi, diger immiinsiipresif
tedavilere yanitsizligin ve rituksimab tedavisine kismi yanitin 6ngériilmesinde yardimet olabilir.

Anahtar kelimeler: Membranoz Nefropati, Serum Kompleman 3, Rituksimab

Abstract

Objective: The efficacy of rituximab has been reported in patients with idiopathic membranous nephropathy (MN). We aimed to evaluate the relationship
between biochemical tests at diagnosis, immunohistochemical profile, and rituximab response in patients with idiopathic MN unresponsive to other therapies
in our center.

Materials and Methods: In this study, nine patients with idiopathic MN who received other immunosuppressive therapies between 2017-2022 and who
underwent renal biopsy in our center were evaluated. Pre-treatment phospholipase A2 antibody levels were positive in 6 patients, and antibodies could not
be analyzed in 3 patients. All patients received rituximab >2 grams after renin-angiotensin-aldosterone system (RAAS) blocker, cyclophosphamide, steroid,
and calcineurin inhibitors.

Results: Of the nine patients included in the study, 7 (78.2%) were male, and the mean age was 39.7 + 13.2 years. Four patients had complete remission (CR)
with rituximab treatment, and five had partial remission (PR). Sclerotic glomeruli count, IgG, A, M, Clq, C3, C4d, fibrinogen, kappa and lambda staining,
tubular atrophy, and interstitial fibrosis findings on renal biopsy were similar. However, the serum complement 3 (C3) level was significantly lower within
normal limits (1.22 + 0.26 vs 1.560 = 0.56 p=0.016). The mean arterial pressure was significantly higher (96.2 + 2.5 mmHg vs 84.75 + 4.27 mmHg, p=0.018)
in patients with partial remission compared to those with complete remission.

Conclusion: A low baseline serum C3 level within normal limits before treatment in patients with idiopathic membranous nephropathy may help predicting
unresponsiveness to other immunosuppressive therapies and partial response to rituximab treatment.

Key words: Membranous Nephropathy, Serum Complement 3, Rituximab
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INTRODUCTION

Membranous nephropathy (MN) is one of the most
common causes of nephrotic syndrome in non-diabetic
adults worldwide. Its histology is characterized by glo-
merular basal membrane thickening with little cellular
proliferation or infiltration on light microscopy. Adult
MN is primary mainly (about 75 to 80% of cases) and
is caused by circulating autoantibodies against podo-
cyte antigens. In about 20-25% of cases, MN may also
develop secondary to infections (such as hepatitis B and
syphilis), autoimmune diseases, malignancies, allogeneic
hematopoietic stem cell transplantation, non-steroidal
anti-inflammatory drugs (NSAIDs), alpha-lipoic acid,
and some conventional drugs.

The complement system has a fundamental role in
the pathogenesis of many renal diseases. In studies on
Heymann Nephritis, it has been suggested that subep-
ithelial immune complex-induced complement activa-
tion plays an essential role in the pathogenesis of MN,
resulting in massive proteinuria (1). Glomerular deposi-
tion of C3 deposits in MN was first recognized in 1984
in 8 of 16 patients with primary MN (2). In the study,
patients with glomerular complement 3 (C3) deposition
were found to have more proteinuria than those without
glomerular C3 deposition. Today, C3c deposition can be
detected in almost all patients with MN using more sen-
sitive immunohistologic staining (3), and approximately
70% of patients with MN elevated levels of C3d, a stable
degradation product of C3 (4).

Rituximab (RTX) is a chimeric monoclonal antibody
that kills B cells by binding to the CD20 surface mole-
cule, which is present at all stages of B cell maturation,
except early B cell progenitors and plasma cells. In mem-
branous nephropathy, rituximab is the first-line immu-
nosuppressive treatment of choice for high or very high-
risk patients with normal or near-normal renal function
and intermediate-risk patients. No correlation has been
demonstrated between rituximab treatment response
and serum C3 level. We aimed to evaluate the response
to rituximab treatment combined with immunosuppres-
sive therapy through biochemical and immunologic tests
at diagnosis.

MATERIAL AND METHODS

This study evaluated nine patients with idiopathic MN
who underwent renal biopsy in our center between 2017
and 2022, could not achieve remission with other immu-
nosuppressive therapies at least for one year, and received
rituximab. The pre-treatment phospholipase A2 antibody
was positive in 6 patients, and the antibody could not
be evaluated in 3 patients. All patients received rituxi-
mab treatment of >2 grams for at least two cycles after
renin-angiotensin-aldosterone system (RAAS) blocker,
cyclophosphamide, steroid, and calcineurin inhibitors.
For MN, partial remission (PR) was defined as proteinu-
ria of 20.3 and <3.5 g/24 h, 50% reduction in proteinuria
from the baseline level, normal serum albumin (serum

albumin of 23.5 g/dl), and stable renal function; complete
remission (CR) was defined as proteinuria of <0.3 g/24
h, normal serum albumin, and stable renal function in at
least two successive visits. Relapse was defined as recur-
rence of a proteinuria level of >3.5 g/24 hours (5).

The study was designed retrospectively. Informed
consent was waived by the Institutional Review Board
of Baskent University Medical and Health Sciences be-
cause this study involved a retrospective review of exist-
ing data. This study was approved by Baskent University
Institutional Review Board (Date: 09/2023; Project No:
KA23/344). This study complied with the ethical princi-
ples of the Declaration of Helsinki.

Statistical Evaluation

The study data were analyzed in Jamovi Version
2.3.18, an open-source R programming language user
interface. Continuous numerical data were given as
mean and standard deviation (meantsd); nominal and
categorical data were given as number-percentage (n%).
The Mann-Whitney U test was used to analyze numer-
ical data, and the Chi-square test was used to analyze
categorical data. The level of statistical significance was
taken as p<0.05 in the evaluation of the findings.

RESULTS

Seven (78.2%) of the patients were male; the mean
age was 39.7 £ 13.2. With rituximab treatment, complete
remission was achieved in 4 patients and partial remis-
sion in 5 patients. Sclerotic glomeruli count, IgG, A, M,
Clq, C3, C4d, fibrinogen, kappa and lambda staining,
tubular atrophy, and interstitial fibrosis findings in renal
biopsy of patients with complete and partial remission
were similar. Also, no difference was found in patients’
BUN, creatinine, and body mass index values in partial
and complete remission before and after the treatment
(Table 1).

The mean blood pressure was significantly higher in
patients in partial remission than in patients in complete
remission (96.2 £+ 2.5 mmHg vs 84.75 + 4.27 mmHg, p:
0.018). Serum C3 level was significantly lower within
normal limits in patients in partial remission than in pa-
tients in complete remission (1.22 + 0.26 vs 1.560 £ 0.56
p: 0.016). No significant difference was found in serum
complement 4 (C4) levels and C3/C4 ratios between the
two groups (Table 1).

DISCUSSION

Although rituximab treatment is considered a first-
line treatment option in MN, other conventional immu-
nosuppressive therapies are often preferred as the first-
line treatment due to the costs of rituximab treatment.
Our study evaluated nine patients with idiopathic MN
who could not respond to ACEI/ARB, protein-restricted
diet, cyclophosphamide, and calcineurin inhibitor treat-
ments.
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Table 1. Comparison of laboratory, renal biopsy, and immunohistochemical profile findings of patients with

complete and partial remission.

Variables Complete remission Partial remission p
(n:4) (n:5)
Age 35.2+15.9 43.211 0.523
Sex (Male) n: 3. (75%) n: 4. (80%) 0.233
Biopsy Findings
Glomeruli count in the biopsy 17.5+9.57 +27+1.87 0.215
Sclerotic glomeruli count 0.7510.95 4.41+3.36 0.105
IgG 1 (25%) 3 (75%) 0.204
(OX] 4 (57.1%) 3 (42.9%) 0.347
Clq = 1 (100%) 0.343
Fibrinogen 1 (100%) - 0.236
Kappa - 1 (100%) 0.343
Lambda 1 (100%) = 0.236
cad 1 (50%) 1 (50%) 1.00
Tubular Atrophy 3 (60%) 2 (40%) 0.294
Interstitial Fibrosis 3 (75%) 1(25%) 0.099
Laboratory Findings
Baseline Phospholipase A2 antibody 70.11+113.82 521.384+848.01 0.372
Serum Ig G 3.29+0.59 4.68£1.69 0.055
Serum Ig A 1.34+0.44 1.80+1.15 0.905
Serum Ig M 1.5041.13 0.46£0.25 0.063
C3 1.5610.56 1.224+0.26 0.016*
C4 0.6710.52 0.38+0.22 0.140
C3/C4 ratio 3.16+1.43 3.76x1.21 0.556
Mean blood pressure (mmHg) 84.75+4.27 96.212.5 0.018%
BMI (Body mass index) 26.12+1.28 26.52+2.29 1.00
Pre-treatment BUN (mg/dl) 12.75%5.05 14.60%5.22 0.902
Post-treatment BUN (mg/dl) 12.50+3.87 16.40£7.30 0.387
Pre-treatment creatinine (mg/dl) 0.67£0.07 0.9310.036 0.413
Post-treatment creatinine (mg/dl) 0.76x0.06 0.93+0.29 0.459
Pre-treatment e-GFR (ml/min) 82.1+28.7 122.6£12.9 0.383
Pre-treatment proteinuria (gram/day) 4587.5£3807.6 8360+4218.17 0.219
Post-treatment proteinuria (gram/day) 187+103.96 3140£960.72 0.019%
Amount of decrease in proteinuria 4400.5£3795.75 5220£3773.19 0.73

Abbreviations: e-GFR: estimated glomerular filtration rate; *p<0.05, statistically difference.

The activation of the complement system is effec-
tive in the pathogenesis of MN, as in other glomerulo-
nephritis cases. In renal biopsy, immunohistochemical
demonstration of C3 accumulation is among the sup-
portive findings for MN. Our study found no significant
difference between CR and PR groups regarding C3 ac-
cumulation in tissue. The qualitative determination of
C3 accumulation in tissue rather than quantitative deter-
mination may be the reason for the lack of difference in
comparing C3 levels in tissue. However, our study found
that serum C3 level was within normal limits but signif-

icantly lower in patients with partial remission. Low se-
rum C3 levels observed during diagnosis or remission in
lupus nephritis have been associated with renal flare-ups
(6). The rate of progression to end-stage renal failure has
also been found to be high in patients with low serum C3
levels (7). It has been shown that higher serum C4 levels
are associated with poorer renal survival in patients with
MN. In this study, serum C3 levels were found to be cor-
related with serum C4 levels (8). Although the number
of patients was small in this study, low serum comple-
ment three levels were associated with lower treatment
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response. A study conducted with patients with IgA ne-
phropathy reported that patients with a low C3/C4 ratio
had more severe clinical symptoms and showed faster
progression to chronic renal disease compared to pa-
tients with a higher ratio (9). Our study determined that
serum C3/C4 ratio was not associated with treatment re-
sponses. No study in the literature demonstrates the ef-
fect of serum C3/C4 ratio on the renal process in patients
with MN.

In an in vivo animal study with rituximab in which
non-Hodgkin’s lymphoma was modeled, it was shown
that the response to rituximab was eliminated in animals
lacking the Clq gene and that complement activation
determined the therapeutic activity of rituximab in vivo
(10). These data are consistent with previous in vitro find-
ings, evidencing that rituximab lyses human lymphoma
cells more effectively via CDC (complement-dependent
cytotoxicity) compared to ADCC (antibody-dependent
cellular cytotoxicity) in vitro (11). It has also been shown
that the IgG4 form of the molecule, which does not acti-
vate CDC or ADCC, does not consume peripheral blood
B cells in non-human primates (12). Moreover, comple-
ment is rapidly activated in vivo after rituximab infusion
(13). These explanations may be consistent with the find-
ing that patients in partial remission had significantly
lower serum C3 levels within normal limits after rituxi-
mab treatment than patients in complete remission.

In our study, although a standard dose of RAAS (re-
nin-angiotensin-aldosterone system) blocker was used,
the mean blood pressure was statistically significantly
higher in patients in partial remission than in patients in
complete remission.

The limitations of the study are that the study was
conducted at a single center and included a small num-
ber of patients, to have a retrospective design, and the
fact that the C3 value was only evaluated at the diagnos-
tic stage.

As aresult of our study, pre-treatment baseline serum
C3 levels within normal limits in patients with idiopath-
ic membranous nephropathy may help predicting unre-
sponsiveness to other immunosuppressive therapies and
partial response to rituximab treatment.
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Status of Hepatitis B Virus Serological In Patients With
Multipl Sclerosis Using Ocrelizumab

Ocrelizumab Kullanan Multipl Skleroz Hastalarinda
Hepatit B Viriisii Serolojisi

Yilmaz INANC!; Selcuk NAZIK?

! Kahramanmaras Siit¢ii Imam University, Faculty of Medicine, Department of Neurology Kahramanmaras, Turkey
2 Kahramanmaras Siit¢li Imam University, Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Kahramanmaras, Turkey

Ozet

Amag: B-hiicresi tiiketen tedaviler, potansiyel viral enfeksiyon riskleri ile iliskilidir. Hepatit B viriisii (HBV) enfeksiyonu en yaygin kronik viral enfeksiyon-
dur ve diinya niifusunun tahminen %30’unun mevcut veya ge¢mis enfeksiyona iliskin serolojik kanitlara sahip oldugu tahmin edilmektedir.

Gerec ve Yontemler: Calismamiz tek merkezli, retrospektif, kesitsel bir ¢caligmadir. ocrelizumab alan Multiple Skleroz (MS) hastalarinin klinik kayitlarini
geriye doniik olarak inceledik. Hastalarin demografik ve klinik 6zellikleri, Ortalama Expanded Disability Status Scale (EDSS), MS i¢in ocrelizumab 6ncesi
ila¢ ge¢misi; ortalama ocrelizumab alma siireleri, sigara kullanim durumu, Hepatit C viriis, HIV serolojik durumlari, HBV serolojik durumu, HBV tedavi
durumu kaydedildi.

Bulgular: Caligmaya ocrelizumab ile tedavi edilen 64 MS hastas1 dahil edildi. Ortalama yas 41.6+9.8 y1l (min-max: 21-62 yil) idi. Olgularin %75’ kadin
(n:48), %25°1 erkek (n:16) idi. Olgularin tiimiinde HIV, Hepatit C viriis serolojik testleri negatif idi. HBsAg %1.6 (n:1), Anti HBcIgG %12.5 (n:8) oraninda
pozitif saptandi. Hepatit B tedavisi baslanan hasta sayis1 %12.5 (n:8) olup, 2 hastaya (%25) tenofovir disoproksil, 5 hastaya (%62.5) entekavir, 1 hastaya
(12.5) tenofovir alafenamid tedavisi baglanmigtir. Hastalarin ortalama ocrelizumab alma siireleri 28.5+13.1 ay (min-max:6-46 ay) olarak saptandi.

Sonug¢: Sonug olarak, ocrelizumab tedavisine baslamadan 6nce tiim hastalarda HBV taramasi yapilmalidir. Hem HBsAg hem de Anti-HBclg testleri kulla-
nilmalidir. Anti-HBclg G’nin varligt HBV reaktivasyonunu engellemez, bu nedenle immiinosupresif tedaviden 6nce Anti-HBclg a¢isindan mutlaka taran-
malidir.

Anahtar kelimeler: Multipl Skleroz, Hepatit B viriis, Ocrelizumab

Abstract

Objective: B-cell depleting treatments are associated with potential risks of viral infections. Hepatitis B virus (HBV) infection is the most common chronic
viral infection and it is estimated that 30% of the world population has serological evidence of current or past infection.

Material and Methods: Our study is a single-center, cross-sectional study. We retrospectively reviewed the clinical records of MS patients receiving ocre-
lizumab. Demographic and clinical characteristics of patients, Expanded Disability Status Scale (EDSS), drug history before ocrelizumab for MS; Mean
ocrelizumab intake times, smoking status, hepatitis C virus, HIV serological status, HBV serological status, HBV treatment status were recorded.

Results: The study included 64 MS patients treated with Ocrelizumab. The mean age was 41.6+9.8 years (min-max: 21-62 years). 75% of the cases were
female (n:48), 25% were male (n:16). HIV and hepatitis C virus serological tests were negative in all cases. HBsAg was found to be positive in 1.6% (n:1)
and Anti-HBclgG in 12.5% (n:8). The number of patients who were started on hepatitis B treatment was 12.5% (n:8), and tenofovir disoproxil was started
in 2 patients (25%), entecavir in 5 patients (62.5%), and tenofovir alafenamide in 1 patient (12.5). The mean duration of taking ocrelizumab for the patients
was 28.5+13.1 months (min-max: 6-46 months).

Conclusion: In conclusion, all patients should be screened for HBV before starting ocrelizumab therapy. Both HBsAg and Anti-HBclg G tests should be
used. The isolated presence of Anti-HBclg G may cause HBV reactivation. Therefore, Anti-HBclg G should be screened before immunosuppressive therapy.

Keywords: Multiple Sclerosis, Hepatitis B viriis, Ocrelizumab
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INTRODUCTION

Multiple Sclerosis (MS) is an autoimmune chron-
ic inflammatory and neurodegenerative disease of the
central nervous system that typically affects young
adults, with most cases beginning between the ages of
20 and 40. Most patients have a relapsing form char-
acterized by relapsing-remitting MS, but over time, it
can develop a progressive course in the clinical process
and turn into a secondary progressive multiple sclerosis
form. Approximately 15% of patients have progressive
disease from onset. The pathological feature of the dis-
ease in the acute phase is the accumulation of focal de-
myelinating lesions in the white and gray matter of the
brain and spinal cord. Multiple Sclerosis has tradition-
ally been considered a T-cell-mediated autoimmune
disease, but in recent years, evidence for the influence
of B cells in the pathophysiology of MS has accumulat-
ed both at the early stage and with disease progression.
A more selective depletion of B cells is achieved with
anti-CD20 monoclonal antibodies such as ocrelizum-
ab used in the treatment of MS. B-cell depleting treat-
ments are associated with potential risks of viral infec-
tions. Hepatitis B virus (HBV) infection is the most
common chronic viral infection and it is estimated that
30% of the world population has serological evidence of
current or past infection (1-4).

In this study, we aimed to present the HBV serolo-
gy status, whether there is reactivation and our clinical
experience with prophylaxis in MS patients who will be
started on ocrelizumab.

MATERIAL AND METHODS

Our study is a single-center, cross-sectional study.
We retrospectively reviewed the clinical records of MS
patients receiving ocrelizumab. The clinical files of the
patients were reviewed from January 2018 to May 2022.
Inclusion criteria were patients older than 18 years of
age with relapsing-remitting MS, secondary progres-
sive MS, primary progressive MS, currently using ocre-
lizumab and have received at least one dose of ocreli-
zumab in the past six months. Exclusion criteria were
high-dose steroids (>20mg/day prednisone or equiva-
lent), taking methyl prednisolone 1000mg/day month-
ly for the last 6 months, patients receiving intravenous
immunoglobulin within the past six months, patients
receiving additional immunosuppressive therapy in ad-
dition to ocrelizumab.

Demographic and clinical characteristics of pa-
tients, Expanded Disability Status Scale (EDSS), drug
history before ocrelizumab for MS; Mean ocrelizumab
intake times, smoking status, hepatitis C virus, HIV se-
rological status, HBV serological status, HBV treatment

status were recorded. The screening rates for hepatitis B
surface antigen (HbsAg), hepatitis B surface antibody
(AntiHBs) and hepatitis B core protein antibody (Anti-
HBcIgG) before the start of treatment and prophylaxis
given according to the screening results were retrospec-
tively analyzed. In addition, antivirals started in eligible
patients were recorded.

Statistical analysis

SPSS 25 package program was used in the statistical
evaluation of the data obtained in the study (SPSS Inc,
Chicago, Illinois, USA). Continuous data were summa-
rized as mean and standard deviation, while categorical
data were summarized as numbers and percentages.
The suitability of the data for normal distribution was
evaluated by Kolmogorov Smirnov and Shapiro Wilk
tests. Normally distributed data were given as mean +
standard deviation. Data that were not normally dis-
tributed were given as median (minimum/maximum).

Approval for the study was obtained from the Eth-
ics Committee of KSU Faculty of Medicine (Session:
2022/20 Decision no: 05, Date: 14.06.2022). The study
was planned in accordance with the Declaration of
Helsinki.

RESULTS

The study included 64 MS patients treated with ocre-
lizumab. The mean age was 41.6+9.8 years (min-max:
21-62 years). 75% of the cases were female (n:48), 25%
were male (n:16). In our study, there was 40.6% (n:26)
relapsing remitting MS, 46.9% (n:30) secondary pro-
gressive MS, and 12.5% (n:8) primary progressive MS.

The status of taking medication before ocrelizumab
was found to be fingolimod 26.6% (n:17), dimethyl fu-
marate 21.9% (n:14), interferon beta 1a 17.2% (n:11),
naive patient group 4.7% (n:3) (Table 1).

The mean EDSS was 5.1+1.5 (min-max:1-6.5).
The mean disease duration was 9.6+4.8 years (min-
max:2-27 years). Smoking status was 87.5% (n:56) nev-
er smoked, current users or smoked less than 1 pack in
the last 1 year, 7.8% (n:5), current smokers more than 1
pack 4.7% (n:3).

HIV and hepatitis C virus serological tests were
negative in all cases. HBsAg was found to be positive
in 1.6% (n:1) and Anti-HBcIgG in 12.5% (n:8). The
number of patients who were started on hepatitis B
treatment was 12.5% (n:8), and tenofovir disoproxil
was started in 2 patients (25%), entecavir in 5 patients
(62.5%), and tenofovir alafenamide in 1 patient (12.5).
The mean duration of taking ocrelizumab for the pa-
tients was 28.5+13.1 months (min-max: 6-46 months).
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Table 1. Drugs used before ocrelizumab

n %
Naive 3 4.7
Interferon beta-1b subcutan 5 7.8
Interferon beta-1a subcutan 11 17.2
glatiramer asetat 3 4.7
Fingolimod 17 26.6
Teriflunomide 1 1.6
Dimetiyl fumarate 14 21.9
Interferon beta-1a intramusculer 3 4.7
Other 7 10.9
Total 64 100.0

DISCUSSION

Anti-CD20 agents (rituximab, ofatumumab, ocre-
lizumab) are monoclonal antibodies that target CD20,
a surface cell antigen of B lymphocytes. The immune
complexes formed after their binding are recognized
and destroyed by phagocytes, thus leading to B-cell de-
pletion. B-cell depleting treatments are associated with
potential risks of viral infections. HBV infection is the
most common chronic viral infection and an estimated
30% of the world’s population is estimated to have sero-
logical evidence of current or past infection.

The observation that anti-CD20 monoclonal an-
tibodies can cause HBV reactivation depends more
than 20 years. So far, 183 cases of rituximab-associat-
ed HBV reactivation have been identified in a medical
literature review between 1997 and 2009. Most studies
of HBV reactivation in HBsAg-positive patients orig-
inate from the hematology and oncology literature. In
the meta-analysis of Evens AM et al,, regarding the an-
ti-CD20 monoclonal antibody ritixumab treatment in
lymphoproliferative diseases, it was emphasized that
there was a significant increase in hepatitis B virus re-
activation (6).

There are limited studies and case reports on HBV
after ocrelizumab in MS patients. Phase III stud-
ies excluded HBsAg-positive patients, but allowed
HBsAg-negative/anti-HBc-positive patients with un-
detectable HBV DNA. No cases of HBV infection were
reported in MS studies. In phase III studies in rheuma-
toid arthritis, ocrelizumab and methotrexate combined
therapy was associated with a single case of HBV reac-
tivation, with an incidence of 1/300 HBsAg-negative/
HBcAb-positive patients (without prophylaxis) (7,8).

A single case report of a 60-year-old diagnosis of
primary progressive MS was described by Ciardi et al.

(9). The patient was subsequently shown to have an
immune carry immune-escape involving a defective
HBsAg production and continued treatment with en-
tacavir (10).

In our study, most of our patients had a history of
previous use of dimethyl fumarate and fingolimod.
Again, in a significant part of our patients, the ad-
vanced stage of the disease was found to be EDSS 5.1.
This situation cause general infections due to disability.
HCV and HIV tests were negative in all of our cases.
HBsAg was found to be positive in 1.6% (n:1) and An-
ti-HBcIgG in 12.5% (n:8). The number of patients who
were started on hepatitis B treatment was 12.5% (n:8),
tenofovir disoproxil was started in 2 patients (25%), en-
tecavir treatment was started in 5 patients (62.5%), ten-
ofovir alafenamide treatment was started in 1 patient
(12.5%). The follow-up of the patients continues with
the joint follow-up of the infection clinic and the neu-
rology clinic.

The limitation of our study is its retrospective na-
ture and the relatively low number of cases. Further
prospective, multicenter studies with large number of
cases are needed to define the best follow-up strategy
for MS patients.

In conclusion, all patients should be screened for
HBYV before starting ocrelizumab therapy. Both HBsAg
and Anti-HBclIg G tests should be used. The isolated
presence of Anti-HBcIg G may cause HBV reactiva-
tion. Therefore, Anti-HBcIg G should be screened be-
fore immunosuppressive therapy. Patients with positive
HBYV screening should be followed closely with infec-
tious diseases. Considering the possible necessity of us-
ing immunomodulatory treatment such as ocrelizumab
in the course of the disease, our study will contribute
to the literature about awareness of hepatitis serological
status of patients with MS, at the beginning of the dis-
ease and vaccination when necessary.

Ethical approval: Approval for the study was ob-
tained from the Ethics Committee of KSU Faculty of
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the Declaration of Helsinki.
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Miadinda Gebelerde Membran Stripping Yonteminin
Gebelik Siresine Etkisi

Membrane Stripping Method s Effect on Pregnancy Period for
Term Pregnants

Fatih ADANACIOGLU', Kadir GUZIN?

! Kadin Hastaliklar1 ve Dogum Ozel Klinigi, Adana, Tiirkiye
2 Ozel Medar Hastanesi, Kadin Hastaliklar1 ve Dogum Klinigi, Istanbul, Tiirkiye

Ozet

Amag¢: Dogum indiiksiyon metodlarindan membran siyirma veya stripping yontemi obstetrikte miadinda gebelerde sik kullanilan islemlerden biridir,
non-farmakolojik yontemlerdendir. Caligmada bu yontemin dogum siirecindeki etkileri, dogumu baslatma ve gebelik siiresini kisaltma, postterm gebeligi
onleme, indiiksiyon gereksinimini azaltma ydnlerinden etkinligi, etkinligine etki eden faktorleri ve bu yonteme bagl fetal ve maternal sonuglari aragtirmak
hedeflendi.

Gereg ve Yontemler: Calismaya, ilk obstetrik degerlendirmede tekil canli gebeligi olan, 38-40 hafta aras1 miadinda olan, C/S (sezaryen) veya herhangi bir
uterin cerrahi gegirmemis olan, Bishop skoru 4 veya daha kiigiik olan, vajinal yoldan dogum i¢in kontrendikasyonu olmayan olgular alind1. Calisma toplam
216 olgu tizerinde yapildi. 108 olgu (42 multipar, 66 nullipar) ¢aligma, 105 olgu (48 multipar, 57 nullipar) kontrol grubunu olusturdu.

Bulgular: Caligma grubunda uygulamadan doguma kadar gegen siire (giin) ortalamasi 7,04 + 3,96 kontrol grubunda ise 9,24 + 5,01 bulundu. Caligma gru-
bunda 7 giin igerisinde vajinal dogum yapma orani (%68,5), kontrol grubundan (%43,8) istatistiksel olarak ileri diizeyde anlaml yiiksek bulundu. Calisma
grubunda 41. Gebelik haftasindan énce dogum yapma orani (%84,3), kontrol grubundan (%69,5) istatistiksel olarak anlamli diizeyde yiiksek bulundu. in-
diiksiyon gereksinimi ¢alisma grubunda (%11,1) kontrol grubuna (%23,8) kiyasla istatistiki olarak anlamli diizeyde diisiik bulunmustur. Her iki grup dogum
sekli, erken membran riiptiirii, neonatal sonuglar, maternal enfeksiyon agisindan karsilagtirildiklarinda sonuglar benzer bulundu.

Sonu¢: Membran siyirma yonteminin, komplike olmayan 38-40 hafta arasindaki term gebelerde, maternal-fetal sonuglar1 degistirmeden, uygulamadan do-
guma kadar gegen siireyi, postterm gebelik oranlarmni ve indiiksiyon gereksinimini azaltma agisindan etkili ve giivenilir bir yontem oldugu gézlemlenmistir.

Anahtar Kelimeler: Dogum indiiksiyonu, Servikal olgunlastirma, Miad agimi1

Abstract

Objective: The membrane-stripping birth induction method is frequently used in term pregnant women in obstetrics; it is non-pharmacological. Here, the
aim was to investigate the effects of this method on the delivery process, its effectiveness in terms of initiating delivery and shortening the gestation period,
preventing post-term pregnancy, reducing the need for induction, and the factors affecting its efficacy and fetal and maternal outcomes related to this method.

Materials and Method: Our study was performed on 213 cases with 38-40 weeks of pregnancy without any problem preventing vaginal birth. The control
group consisted of 105 patients (48 multiparous and 57 nulliparous), while the study group consisted of 108 patients (42 multiparous and 66 nulliparous).

Results: The mean time (day) from application to delivery was 7.04 + 3.96 in the study group and 9.24 + 5.01 in the control group. The vaginal delivery rate
in the study group (68.5%) and the rate of delivery before the 41st week of gestation in the study group (84.3%) were statistically significantly higher than
the control group (43.8% and 69.5%). The induction requirement was statistically significantly lower in the study group (11.1%) compared to the control
group (23.8%). The groups were similar regarding delivery, early membrane rupture, neonatal results, and maternal infection.

Conclusion: The study showed that the membrane stripping method is effective and reliable in reducing uncomplicated term pregnancies between 38-40
weeks without changing the maternal-fetal results, from application to delivery, post-term pregnancy rates, and induction requirement.

Keywords: Cervical ripening, Induction of labor, Prolonged pregnancy
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GIRIS

Dogum fetiisiin uterustan dis diinyaya ¢ikarildigt
tizyolojik bir siiregtir. Bu siire¢ uterusta meydana gelen
diigiik frekansh ge¢ bitimli kontraksiyon sik ve yiiksek
yogunluklu kontraksiyonlara gegisle meydana gelir.
Kontraksiyonlardaki bu degisim servikal efasman ve di-
latasyonu artirir (1). Diinya ¢apinda, dogum indiiksiyon
insidansi; Avustralyada kadimnlarin %28, 1ngiltere’de
%26.8’i, Kanadada %21.8’i ve Irlandada %25’ dogum-
lar1 sirasinda indiitklenmislerdir ve obstetrik istatistikler,
bu oranlarda 6nemli bir artis oldugunu gostermektedir
(2). Dogumun anne veya fetiis agisindan yararlar1 gebe-
ligin devamu ile saglanacak yararlardan fazla oldugunda
indiiksiyon endikasyonu vardir (3). Membran siipiirme
rutin olarak kullanilan teknik olarak basit bir miidaha-

ledir. Bagimsiz olarak veya diger indiiksiyon araglariyla
birlikte kullanilabilir (4).

Dogum indiiksiyonun basarisini 6nceden tahmin
etmede kullanilan kantitatif bir metot Bishop tarafin-
dan 1964’te tanimlanmustir. Bishop skoru serviksin
dilatasyon, efasman, seviye, kivam ve pozisyonunu
degerlendirir. Bishop skoru diistiik¢e basarisiz indiik-
siyon oranlarinda yiikselme goriilmektedir. Bu yiizden
uterin kontraksiyonlarin uyarilmasindan 6nce serviksi
olgunlastiracak gesitli yontemlere yonelik kayda deger
arastirmalar yapilmistir (5-7).

Servikal olgunlastirma metotlar1 farmakolojik ve
mekanik olarak ikiye ayrilir. Mekanik yontemlerin
ucuz, ulagilabilir, anne ve bebek i¢in daha az yan etkile-
ri olmasi ve hiperstimiilasyona daha az neden olmalar:
avantajlaridir. Enfeksiyon riskleri olmasi, agag1 uzanan
plasentay1 ayirabilmeleri ve anne acisindan rahatsiz
edici olmalar1 dezavantajlaridir (8-11).

Mekanik indiiksiyon metotlarindan membran strip-
ping (styirma) yontemi obstetride term gebelerde sik
kullanilan islemlerden biridir (12). Bu yontem; koryo-
amniyotik membrani alt uterin segment duvarindan
parmak yoluyla ayirma islemidir. Stripping igin, fetal
verteks servikse ulagmis ve serviks parmagin girebile-
cegi kadar agik olmalidir. Bu hareket desidua, serviks
ve membrandan endojen prostoglandin (PG) salinimi-
na ve maternal kandaki basta 13,14-dihydro-15-keto
prostaglandin F (PGFM) olmak {izere PG metabolit-
lerinin seviyelerinin artigina yol agar (12-15). Cogu
arastirmaci, uzamis gebeligi (>41 hafta) azaltmak icin
37-38. haftalarda rutin membran strippingi dnermek-
tedir (16-18). Servikal agikligin olmadig1 durumlarda
ise, alternatif olarak servikal masajin uygulanabilecegi
bildirilmistir (19).

Bu prospektif randomize kontrollii ¢aligmanin ama-
c1 membran sryirma yonteminin dogum siirecindeki
etkilerini, dogumu baslatma ve gebelik siiresini kisalt-

ma, postterm gebeligi onleme, indiiksiyon gereksini-
mini azaltma yonlerinden etkinligini, etkinligine etki
eden faktorleri ve bu yonteme bagli fetal ve maternal
sonuglar1 aragtirmaktir.

GEREC VE YONTEMLER
Calisma Dizayni

Calisma Saglik Bakanligi Goztepe Egitim ve Aras-
tirma Hastanesine bagvuran 38-40 hafta arasindaki
aragtirma kriterlerine uygun miad gebelerde yapildi.
Bagvuran ilk hasta TC kimlik numarasinin son hanesi
¢ift ise ¢aligma grubu tek ise kontrol grubuna atanacak
sekilde kararlagtirildi. Sonraki hasta diger gruba ola-
cak sekilde sirasiyla gruplara atandi. Calima grubu
108 ve kontrol grubu 108 toplam 216 hasta dahil edil-
di. Kontrol grubundan 3 hasta travay sirasinda goniilli
olmaktan vazgectigi i¢in ¢aliymadan ¢ikarildi. Kontrol
olgular1 sézel olarak bilgilendirilip goniillii olanlardan
aydinlatilmis onam belgesi alindi. Caligmaya, ilk obs-
tetrik degerlendirmede tekil canli gebeligi olan, 38-40
hafta aras1 miadinda olan, C/S veya herhangi bir uterin
cerrahi gecirmemis olan, yapilmis ultrasongrafilerde iri
bebek veya diisitk dogum agirlikli bebek beklentisi ol-
mayan, Bishop skoru 4 veya daha kiiciik olan, vajinal
yoldan dogum i¢in kontrendikasyonu olmayan olgular
alind1.

Cahsma Yontemi

Calisma ve kontrol grubu olarak belirlenen tiim has-
talarin demografik (yas, gravida vb.) 6zellikleri, obstet-
rik ultrasonografi bulgular1 6zel formlara kaydedildi.
Hastalar jinekolojik masaya alinarak genital bolge, va-
jen ve serviks muayenesi yapildi. Servikal muayenede
saptanan Bishop skorlar1 kaydedildi. Serviksi isaret
parmaginin gegisine izin veren olgularinin servikal
aciklig1 isaret parmagiyla olabildigince gegilerek, fetal
membran ve uterusun alt segmenti birbirinden ayira-
cak sekilde bir kez saat yoniinde ve bir kez de saatin
ters yoniinde tam bir daire seklinde ¢evrilerek memb-
ran siyirma yontemi uygulandi. Servikal agikligin isaret
parmaginin gegisine izin vermedigi olgularda servikste
prostaglandin salinimini baslatmak icin servikal masaj
uygulandi. Membran siyirma ve servikal masaj uygula-
nan tiim hastalar ¢alisma grubunu olusturdu. Memb-
ran styirma islemi sonrasinda tiim olgulara kardiyoto-
kografi yapilip takip edildi. Hastalar vajinal kanama,
sularin gelmesi ve agrilarinin baglamasi hususunda
bilgilendirildi. Kontrol grubu olarak belirlenen olgula-
ra rutin genital, vajinal ve servikal muayene yapilarak,
Bishop skoru tayin edilip kaydedildi. Tiim olgularin
rutin genital, vajinal ve servikal muayeneleri ve Bishop
skorlamasi ayni kisi tarafindan yapildi.
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Dislama Kriterleri

Vajinal kanamasi olan gebeler, ¢ogul gebelikler, in-
vitro fertilizasyon olmus olgular, prezentasyon anoma-
lisi olanlar, vajinal yolla dogum i¢in kontendikasyonu
olanlar (plasenta previa, genital herpes, genital kondii-
lom), C/S veya uterin cerrahi ge¢irmis olanlar, C/S veya
indiiksiyon agisidan nispeten riskli olgular (anhidram-
nios, oligohidramnios, preeklampsi, 4500 gr ve {izeri
tahmini fetal agirhik) calisma dis1 birakildi.

istatistiksel Analiz

Caligmada elde edilen bulgular degerlendirilirken,
istatistiksel analizler icin NCSS 2007 &PASS 2008 Statis-
tical Software (Utah, USA) programi kullanildi. Calis-
ma sonuglarinin istatistiksel giligleri G*Power yazilimi
kullanilarak hesaplandi. Eyliil 2008-Mart 2009 tarihleri
arasinda bagvurmasi disiiniilen yaklagik 800 hastanin
%80 power ile segilen 6rneklem sayis1 en az 188 olarak
saptanmis olup bu ¢aligmada 213 olgu degerlendirildi.

Caligma verileri degerlendirilirken tanimlayic is-
tatistiksel metodlarin (Ortalama, Standart sapma, fre-
kans) yanisira niceliksel verilerin karsilagtirilmasinda
parametrelerin iki grup arasi karsilastirmalarinda Stu-
dent-t-test kullanildi. Niteliksel verilerin karsilagtiril-
masinda ise Ki-Kare testi ve Fisher’s Exact Ki-Kare testi
kullanildi. 41. gebelik haftasindan 6nce dogum yapan
calisma ve kontrol grubu olgularimin uygulamadan
doguma kadar gecen siirelerinin degerlendirilmesinde
Log-Rank test kullanildi. Multivariate analiz i¢in lojis-
tik analiz uygulandi. Sonuglar %95’lik giiven araligin-
da, anlamlilik p<0.05 diizeyinde degerlendirildi. Calis-
mamizin sonuglari i¢in a= 0.05 tip 1 hata diizeyinde,
nl= 108, n2= 105 i¢in post hoc gii¢ analizi yapildi. Kirk
birinci hafatadan 6nce dogumun gercekle¢cmesi ve 7
giin icinde dogum oranlari i¢in ulasilan gii¢ (1-P) sira-
styla %94,4 ve %95,8 olarak saptanmigtir.

Saglik Bakanlig1 Goztepe Egitim ve Arastirma Has-
tanesi etik kurul onayini miteakip (Tarih: 09/09/2008,
Karar No:50/H) Eyliil 2008-Mart 2009 tarihleri arasin-
da yapildi. Calismada Helsinki deklarasyon prensipleri-
ne uyuldu ve katilimcilardan aydinlatilmis onam formu
alind.

BULGULAR

Calisma yaslar1 18 ile 30 arasinda degismekte olan
toplam 213 kadin olgu tizerinde yapilmistir. Olgularin
ortalama yaslar1 22,89+2,77 yildir. Olgular “Caligma”
(n=108) ve “Kontrol” (n=105) olmak iizere iki grup al-
tinda degerlendirilmistir.

Gruplara gore olgularin yas ortalamalar1 ve bishop
skoru ortalamalar: arasinda istatistiksel olarak anlam-
It bir farklilik bulunmamaktadir (p>0,05) (Tablo 1).
Calisma grubunda uygulama esnasindaki gebelik haf-
tast ortalamasi 38,48+0,50 (%95 GA 38,38-38,58) hafta
iken, kontrol grubunda 38,72+0,45 (%95 GA: 38,63-
38,81) hafta bulunmustur ve iki olgu grubu arasinda-
ki farkin istatistiksel olarak anlamli oldugu ve kontrol
grubunun daha ileri gebelik evresinde olan olgulardan
olustugu belirlenmistir (p<0,01). Gruplara gére dogum
sayilar1 arasinda istatistiksel olarak anlamli bir farklilik
bulunmamaktadir (p>0,05) (Tablo 1).

Calisma grubunun dogumdaki gebelik haftas: or-
talamasi 39,70+0,77 (%95 GA 39,55-39,85) hafta iken,
kontrol grubunda 40,13+0,59 (%95 GA: 40,02-40,25)
hafta bulunmustur (Tablo 2). Olgu gruplar: karsilagti-
rildiginda, ¢alisma grubunun dogumdaki gebelik haf-
tas1 ortalamasi, kontrol grubundan istatistiksel olarak
ileri diizeyde anlamli diisitk bulunmustur (p<0,01).
Uygulamadan doguma kadar gegen siire ortalamasi
incelendiginde ise ¢aligma grubunda bu siirenin 7,04
* 3,96 giin (%95 GA 6,29-7,80), kontrol grubunda ise

Tablo 1. Calismadaki gruplarin demografik o6zelliklere gore degerlendirilmesi

Calisma Grubu Kontrol Grubu
Ort +SS Ort + SS P

$Yas (yil) 22,92 +£2,73 22,85+ 2,82 0,857
$Bishop Skoru 1,63 £ 0,84 1,68 £ 1,07 0,674
$Uygulamada gebelik haftas: 38,48 £ 0,50 38,72 + 0,45 0,001*
*Dogum Sayisi n (%) n (%)

Nullipar 66 (%61,1) 57 (%54,3)

Multipar 42 (%38,9) 48 (%45,7) 01

$Student-t-test kullanildy; + Ki-kare test kullanilds; * p<0,001
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9,24+5,01 (%95 GA 8,27-10,20) giin oldugu belirlen-
mistir. Bu siireler karsilastirildiginda, ¢alisma grubu-
nun uygulamadan doguma kadar gegen siire ortalama-
s1, kontrol grubundan istatistiksel olarak ileri diizeyde
anlamli diigiik bulunmustur (p<0,01). Calisma grubun-
da 41. gebelik haftasindan 6nce dogum yapma orani
(%84,3), kontrol grubundan (%69,5) istatistiksel olarak
anlamli diizeyde yiiksek bulunmustur [p<0,05; OR:
2,346 (%95 GA: 1,208-4,558)] (Tablo 2).

41. haftada doguma kadar gecen siire log-rank test
ile degerlendirildi. Caliyma grubunda 41. haftadan 6nce
dogum yapanlarin uygulamadan doguma kadar gecen
medyan siiresi 5 giin, kontrol grubunda ise 8 giin olarak
bulundu ve gruplar arasindaki fark istatistiksel olarak
ileri diizeyde anlamlrydi (p:0,001; p<0,01). 41. haftadan
once kiimiilatif dogum olasiligini gosteren yasam egri-
leri Sekil 1'de gosterilmektedir (Tablo 2).

Calisma grubunda 7 giin igerisinde vajinal dogum
yapma orani (%68,5), kontrol grubundan (%43,8) ista-

tistiksel olarak ileri diizeyde anlamli olarak yiiksek bu-
lunmustur [p<0,01; OR:2,792 (%95 GA 1,595-4,887)].
Tiim olgular igerisinde toplam 11 (%5,2) erken memb-
ran riiptiirii gergeklesmistir. Caligma (%5,6) ve kontrol
(%4,8) grubu olgularinda erken membran riiptiirii ger-
ceklesme oranlar1 arasinda istatistiksel olarak anlamli
bir farklihk bulunmamistir (p>0,05). Ayrica dogum
sekline gore de gruplar arasinda istatistiksel olarak an-
lamli bir farklilik bulunmamaktadir (p>0,05) (Tablo 2).

Calismamizda bebek ve anne 6liimii hi¢ olmamuistir.
Calisma grubunda 1, kontrol grubunda 1 olguda post-
partum ates goriilmiistiir. Bebeklerin dogum agirlikla-
rina gore gruplar arasinda istatistiksel olarak anlaml
bir farklilik bulunmamaktadir (p>0,05) (Tablo 3).

Dogumda augmentasyon uygulanmasi yoniinden
gruplar arasinda istatistiksel olarak anlamli bir fark-
liik bulunmamaktadir (p>0,05). Amniyos mayisinde
mekonyum varligina gére gruplar arasinda istatistiksel
olarak anlaml bir farklilik bulunmamaktadir (p>0,05).

Tablo 2. Cahsmadaki gruplara gore gebelik sonuc¢larinin degerlendirilmesi

Calisma Grubu Kontrol Grubu P
Ort £ SS Ort £ SS
tDogumda gebelik haftas: 39,70 £ 0,77 40,13 £ 0,59 0,001**
$Uygulamadan doguma kadar gecen siire (giin) 7,04 £ 3,96 9,24 £ 5,01 0,001%*
n (%) n (%)
*41. haftadan 6nce dogum 91 (%84,3) 73 (%69,5) 0,011*
*7 giin icinde dogum 74 (%68,5) 46 (%43,8) 0,001**
*Erken membran riiptiirii 6 (%5,6) 5 (%4,8) 0,794
Vajinal 100 (%92,6) 95 (%90,5)
*Dogum sekli 0,579
C/S 8 (%7,4) 10 (%9,5)

tStudent t test kullanildy; + Ki-kare test kullanilds; * p<0,05; ** p<0,001

Tablo 3. Calismadaki neonatal ve obstetrik sonuclar

Calisma Grubu Kontrol Grubu P
Ort + SS Ort+SS
$Dogum agirlig1 (gram) 3142,13 + 450,62 3072,76 + 411,59 0,242
n (%) n (%)
*Dogumda augmentasyon 85 (%78,7) 88 (%83,8) 0,340
*Amniyos mayisinde mekonyum varligi 4 (%3,7) 5 (%4,8) 0,746
*Yenidogan yogum bakim gereksinimi 3 (%2,8) 4 (%3,8) 0,719

tStudent-t-test kullanildy; + Ki-kare veya Fisher’s Exact test kullanildi.
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Yenidogan yogun bakim gereksinimine goére gruplar
arasinda istatistiksel olarak anlamli bir farklilik bulun-
mamaktadir (p>0,05) (Tablo 3).

41. gebelik haftasindan 6nce vajinal dogum ve yedi
glin igerisinde vajinal dogumu etkileyen herhangi bir
degiskenin olup olmadigini belirlemek igin lojistik reg-
resyon analizi ile multivaryans analiz uygulandu. 41. ge-
belik haftasindan dnce dogumun gergeklesmesine yas,
uygulamadaki gebelik haftasi, bishop skoru ve dogum
sayis1 parametrelerinin etkilerini lojistik regresyon
analizi ile degerlendirdigimizde; modelin ileri diizeyde
anlamli (p<0,001) bulundugu ve Negelkerke R square
degerinin 0,691 olarak saptandigi, modelin agiklayici-
ik katsayisinin (%90,6) iyi diizeyde oldugu gorildi.
Modele yasin, bishop skorunun ve dogum sayis1 (mul-
tipar) etkileri istatistiksel olarak 6nemli bulunmustur
(p<0,05).

Bu sonuglara gore ozellikle Tablo 4’te belirtilen pa-
rametrelerden serviksin Bishop skoru ve multiparite
dogumun gebeligin 41. gebelik haftasindan 6nce olus-
masinda en onemli etkenler olarak gériilmektedir. Ya-
sin anlamli ¢itkmasinin nedeni olarak ileri yasta multi-
parite hastanin daha ¢ok sayida olmasi olabilir.

Yasin 0,821 kat, Bishop skorunun 16,042 kat ve do-
gum sayisinin multipar olmasinin ise 5,343 kat dogu-
mun 41. haftadan 6nce gergeklesmesini arttirici etkisi
oldugu goriilmistiir (Tablo 4).

7 giin igerisinde dogumun ger¢eklesmesine yas,
uygulamadaki gebelik haftasi, bishop skoru ve dogum
sayis1 parametrelerinin etkilerini lojistik regresyon
analizi ile degerlendirdigimizde; modelin ileri diizeyde
anlamli (p<0,001) bulundugu ve Negelkerke R square
degerinin 0,640 olarak saptandig1, modelin agiklayicilik
katsayisinin (%85) iyi diizeyde oldugu goriildii. Modele
yasin, uygulamadaki gebelik haftasinin ve bishop sko-
runun etkileri istatistiksel olarak 6nemli bulunmustur
(p<0,05). Yasin 1,181 kat, uygulamadaki gebelik hafta-
sinin 3,209 kat ve bishop skorunun 15,138 kat dogu-
mun 7 giin igerisinde gerceklesmesini arttirici etkisi
oldugu gorilmiistiir.

TARTISMA

Membran siipiirme rutin olarak diger indiiksiyon
araglariyla kombinasyon halinde kullanilabilmesi ve bir-
¢ok kez tekrarlanabilmesi avantajina sahiptir (18). Yapil-
mis 19 ¢aliymanin meta-analizinde termde rutin yapilan
membran strippingin spontan dogum eylemine girme
stiresini 3 giin azalttig1, 41-42. haftaya uzams gebelikle-
ri azaltti1 ve indiiksiyon sikligini azalttig bildirilmistir
(19,20). Ayrica maternal veya neonatal infeksiyon orani,
erken mebran riiptiirii ve C/S agisindan istatistiksel ola-
rak fark saptanmamustir. Bu yontemin komplikasyonlar:
arasinda membranlarin yirtilmasi, plasenta previa kana-
masl, koryoamniyonit gelisimi sayilabilir. GBS kolonize
olan kadinlarda kontrendikasyon yoktur (21).

Tannirandorn ve arkadaslar1 96 olgu {tizerinde
yaptiklar1 ¢alismada olgular: ¢alisma ve kontrol gru-
bu olarak ayirmis ¢alisma grubuna membran siyirma
yontemini uygulamiglardir (22). Calisma grubunun
%85,4tintin kontrol grubunun ise %56,4t bir hafta
icinde dogum yapmuistir. Bu fark istatistiki olarak an-
lamli bulunmugtur. Doguma kadar gegen siireyi calis-
ma grubunda 5,3+4,9; kontrol grubunda 9,5%5,9 giin
olarak bulmuslardir. Calismamizda ise ¢alisma grubun-
da %68,5; kontrol grubunda ise %43,8 olarak bulundu
ve bu fark istatistiki olarak anlamlidir. Uygulamadan
doguma kadar gegen siire ise ¢aligma grubunda 7,04 +
3,96 giin, kontrol grubunda ise 9,24+5,01 giin olarak is-
tatistisel agidan anlamli bulundu.

Sabita ve arkadaslarinin 100 olgu iizerinde yapti-
g1 bir ¢alismada 50 kadina membran stripping uygu-
lanmis (¢aligma grubu) ve 50’sinde uygulamamislardir
(kontrol grubu) (23). Calisma grubundaki elli kisiden
2’si acil indiiksiyon gereksinimi nedeniyle harig tutul-
mugstur. Geri kalan 48 vaka arasinda 47’sinin agrilari
baslad1 ve vajinal spontan dogum yapt1. Kalan tek va-
kaya servikal styirma islemine ii¢ kez tekrarlandi.41.
haftasina gelen ve spontan sancilar1 baslamayan hasta
indiikleme yapildi. Kontrol grubunda ise 23 hastanin
spontan dogum baslangic1 olmus, bunlardan 22’si nor-
mal vajinal dogum yaparken ve geri kalan bir hasta fetal

Tablo 4. 41. gebelik haftasindan 6nce dogumun gerceklesmesinde degiskenlerin etkisi

Degiskenler B Standart Hata | Odds Ratio %95 GA p

Yas (y1l) -0,197 0,103 0,821 0,672-1,004 0,049
Uygulamada gebelik haftas: 0,156 0,540 1,169 0,405-3,369 0,773
Bishop 2,775 0,398 16,042 7,348-35,023 0,001
Dogum sayisi -1,676 0,605 5,343 1,631-17,503 0,006
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distres nedeniyle sezaryene alinmis. Caligma grubunda
uzamis gebelik siiresi orani % 2,08 iken ve kontrol gru-
bunda %54 bulunmus. Bu ¢alisma kendi ¢alismamizla
paralel sekilde sonuglanmustir.

Dare ve arkadaslar1 38. gebelik haftasinda olan 137
olgu tizerinde yaptiklari ¢alismada, membran siyirma
yonteminin, 41 hafta veya daha biiyiik gebelik haftasina
ulagan gebe sayisin1 azaltmadaki etkinligini ve giivenir-
ligini arastirmistir (24). 69 olgudan olusan ¢alisma gru-
buna membran siyirma yontemi uygulanmis olup, 68
olgudan olusan kontrol grubuna ise servikal muayene
yapilmustir. Ortalama doguma kadar gegen siire memb-
ran stripping uygulanmis olan ¢aligma grubunda 4,8
giin, servikal muayene olan kontrol grubunda ise 12,1
giin olarak saptanmis olup istatistiki olarak anlamlidir.
41 hafta veya daha biiyiik gebelik haftasinda dogum sa-
yist ¢alisma grubunda %3, kontrol grubunda ise %16
saptanmis olup memban siyirma yonteminin postterm
gebelik oranlarini azalttigina dair istatistiki olarak an-
lamlidir (25). Bizim ¢alismamizda ise 41 haftadan 6nce
dogum oranlari ¢alisma grubunda %84,3, kontrol gru-
bunda ise %69,5 olarak saptandi. Calismamizdaki bul-
gular membran siyirma yonteminin postterm gebeligi
azalttigina dair istatistiki olarak anlamli bulunmustur.

Wong ve arkadaslarinin 40. gebelik haftasinda olan
120 olgu tizerinde yaptiklar1 ¢alismada, 60 olgu calis-
ma, 60 olgu kontrol grubunu olusturmustur (25). Calis-
ma grubuna membran siyirma yontemi uygulanmistir.
Doguma kadar gegen siire (3,2 giin vs. 4,2 giin), kisa
bulunmustur. Wong ve arkadaslarinin yaptig1 ¢calisma-
ya gore 40. gebelik haftasinda uygulanan membran si-
yirma yonteminin indiiksiyon uygulanan gebe oranla-
rin1 azaltmadig sonucu ¢ikmaktadir (25).

Ugwu ve arkadaglari, 40. haftayr asmis 134 gebe
tizerinde randomize kontrollii bir ¢aligma yapmislardir
(26). Calisma grubuna membran siyirma uygulanir-
ken kontrol grubuna membran styirma uygulanmadi.
Membran styirma grubunda postterm gebelik insidan-
s1 %16,1 (10/62) iken kontrol grubunda %39,3 (24/61)
idi. Membran siyirma, gebelik siiresini 3 giin kisaltt1.
Prosediir ayrica dogum indiiksiyonu ihtiyacini énemli
ol¢tide azaltti. Maternal ve neonatal komplikasyonlar
iki grup arasinda benzerdi.

Sabita, Tannirandorn, Wong, Dare ve arkadaglarinin
calismalarinda gruplar arasinda koryoaminiyonit hali,
intrapartum komplikasyonlar gibi maternal komplikas-
yonlar ve perinatal sonuglar agisindan istatistiki olarak
anlamli bir fark bulunamamustir (22-26).

Bizim ¢alismamizda maternal agidan baktigimizda
caligma grubunda 1, kontrol grubunda yine 1 olguda
puerperal ates izlenmis olup sonuglar benzerdir. Hig-
bir olguda agir1 vajinal kanama, intrapartum ve post-
partum komplikasyon olmamistir. Yine anne oliimii

hi¢ olmamustir. Fetal sonuglar agisindan baktigimizda
yenidogan yogun bakim gereksinimi ¢alisma grubun-
da 3 (%2,8), kontrol grubunda 4 (%3,8) olup istatistiki
olarak anlaml bir fark yoktur. Perinatal 6liim hi¢ go-
rillmemistir.

Sonug olarak, membran siyirma yontemi komplike
olmayan 38-40 hafta arasindaki term gebelerde ma-
ternal-fetal sonuglar1 degistirmeden postterm gebeligi
onleme, indiiksiyon gereksinimini azaltma agisindan
etkili ve gtivenilir bir yontemdir ve rutin olarak kulla-
nilabilir.

Etik Kurul Onayr: Calisma, Saglik Bakanlig1 Goz-
tepe Egitim ve Arastirma Hastanesi etik kurul onay1
(09/09/2008 Karar No:50/H) alinarak 1975 Helsinki
Bildirgesine uygun sekilde gergeklestirilmistir. Kati-
limcilardan aydinlatilmig onam formu alind1.

Cikar ¢atismasi ve Finansman Beyant: Yazarlar ¢1-
kar catigmasi olmadigini beyan ederler. Bu makale i¢in
hi¢bir yazar tarafindan finansal destek alinmamustir.

Arastirmacilarin Katki Oran1 Beyan Ozeti: Yazar-
lar ¢aligmaya esit katki sunduklarini beyan ederler.
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Anesthesiologist View on Endovascular Aortic Aneurysm Repair;
A Single Center Retrospective Study

Endovaskiiler Aort Anevrizmasi Onarim Cerrahilerine Anestezist Bakisi,
Tek Merkezli Retrospektif Bir Calisma
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Ozet

Amag¢: Minimal invaziv endovaskiiler stent greftleme yontemleri olan endovaskiiler aort onarimi (EVAR) ve torasik endovaskiiler aort onarimi (TEVAR),
aort anevrizmalarinin tedavisinde geleneksel ve invaziv agik cerrahiye alternatif olarak uygulanmaktadir. Bu ¢aligmanin amaci hastanemizde EVAR ve
TEVAR uygulanan hastalarda uygulanan anestezi yontemlerini degerlendirmektir.

Gerec ve Yontemler: Calismamizda 01.01.2015-31.05.2022 tarihleri arasinda endovaskiiler aort onarimi yapilan 95 hastanin dosyalar geriye doniik olarak
incelendi. Hastalara iliskin tanimlayici verilerin yani sira ameliyat siiresi, yogun bakim ve hastanede kalis siiresi gibi veriler toplanarak degerlendirildi.

Bulgular: Endovaskiiler aortik greftlemenin 14 hastaya genel anestezi (GA) (Grup GA) altinda, 67 hastaya sedo-analjezi (SA) (Grup SA) altinda yapildig1
belirlendi. 75 hastaya EVAR, 6 hastaya TEVAR uygulandi. EVAR hastalarmm 11’inin GA, 64 iiniin SA ile tedavi edildigi goriildi. Hastalarin yas ortalamasi
68.73+8.31 y1l olup, 75’1 erkekti. Hasta komorbiditeleri goz 6niine alindiginda gruplar arasinda anlamli fark yoktu (p>0.05). Yogun bakimda kalis siireleri
hastanede kalis siireleri agisindan degerlendirildiginde gruplar arasinda istatistiksel olarak anlaml fark bulunmad: (p>0.05).

Sonug: Bu calismada klinigimizde EVAR/TEVAR uygulanan hastalarda intraoperatif s1v1 gereksinimi disinda anestezi yonteminin istiinliigiinii belirleye-
medik.

Anahtar Kelimeler: Genel anestezi, Sedo-analjezi, Endovaskiiler aort tamiri

Abstract

Objective: Endovascular aortic repair (EVAR) and thoracic endovascular aortic repair (TEVAR), which are minimally invasive endovascular stent grafting
methods, are applied as alternatives to traditional and invasive open surgery in the treatment of aortic aneurysms. The aim of this study was to evaluate the
anesthesia methods applied in patients who underwent EVAR and TEVAR in our hospital.

Materials and Methods: The files of 95 patients who underwent endovascular aortic repair between 01.01.2015 and 31.05.2022 were reviewed retrospec-
tively. Descriptive data on patients, as well as data such as the duration of surgery, intensive care and hospital stay were collected and evaluated.

Results: It was determined that endovascular aortic grafting was performed under general anesthesia (GA) (Group GA) in 14 patients and with sedo-anal-
gesia (SA) (Group SA) in 67 patients. EVAR was administered to 75 patients and TEVAR to 6 patients. Eleven of the EVAR patients received GA and 64
received SA. The mean age of the patients was 68.73+8.31 years, and 75 of the patients were male. There was no significant difference between the groups
with regards to comorbidities (p>0.05). When the length of stay in the intensive care unit was evaluated in terms of duration of hospitalization, there was no
statistically significant difference between the groups (p>0.05).

Conclusion: In this study, GA and SA gave similar outcomes an in patients who underwent EVAR/TEVAR in our clinic, except for the intraoperative fluid
requirements.

Keywords: General anesthesia, Sedo-analgesia, Endovascular aort repair
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INTRODUCTION

For decades, aortic aneurysms have been treated us-
ing traditional, invasive open surgical procedures. Pa-
tients requiring surgery for aortic aneurysm are usually
aged >60 years and have multiple comorbidities, which
are related to perioperative morbidity and mortality
(1). Parodi et al. (2), first introduced the minimally in-
vasive endovascular aortic stent grafting technique in
1990 as an alternative to the traditional open surgical
method. As methods such as “endovascular aortic re-
pair” (EVAR) and “thoracic endovascular aortic repair”
(TEVAR) shorten hospital stay, decrease hemodynamic
fluctuations and endocrine stress response, lower the
mortality and/or morbidity rate, lessen the requirement
for blood and/or blood transfusions, and decrease risk
of blood loss, they have become the preferred option
for repair of aortic aneurisms (3,4).

General anesthesia, local anesthesia, sedo-analgesia,
regional anesthesia or their combinations are used as
anesthesia methods in these procedures. However, each
anesthesia technique has advantages and disadvantages
when compared to each other (5-9).

The purpose of this study is to retrospectively ana-
lyze the anesthetic techniques used in patients who
underwent EVAR and TEVAR at our institution and to
report our findings in light of literature.

MATERIALS AND METHODS
Study Design

After local ethics committee approval (OMUEK,
Approval No: 2022/145), data of patients undergoing
EVAR and TEVAR at Samsun University Faculty of
Medicine Training and Research Hospital between 1st
January 2015 and 31st May 2022 were retrospectively
collected from hospital data systems. The patients were
divided into two groups according to the type of an-
esthetic used in EVAR and TEVAR: general anesthe-
sia (Group GA) or sedo-analgesia (Group SA). In our
clinic, these types of surgery are performed under ei-
ther general anesthesia or sedo-analgesia, with the im-
plementation of standard protocols for both anesthe-
sia management choices. Patients in which anesthesia
management was not as described in the “Perioperative
Anesthesia” section of this manuscript, were excluded
from the study.

Data collection

The following patient data was obtained from writ-
ten and electronic medical records (FONET hospital
information management system, V4.22.6.1 Turkiye
Database):

o Age and gender,

o American Society of Anesthesiology (ASA)
scores,

« Smoking status,

o Presence/history of hypertension (HT), diabetes
mellitus (DM), chronic obstructive pulmonary
disease (COPD), kidney failure, and coronary
artery bypass grafting surgery,

« Type of anesthesia and its duration,

o Type and duration of surgery,

o Preoperative ejection fraction (EF),

o Preoperative and postoperative complete blood
count and biochemistry values

o Intraoperative fluid, inotrope, vasodilator, vaso-
pressor and atropine requirements,

« Additional complications,

o Arterial-central vein catheterization,

 Charlson comorbidity index (CKI),

« Length of stay in hospital and intensive care unit

Perioperative anesthesia and analgesia

In all patients: After the patient was transported to
the angiography unit, standard monitoring was carried
out. Preoperative antibiotic prophylaxis with 1gr cefa-
zolin sodium IV was performed. Patients were sedated
with 0.03-0.05mg/kg midazolam. A urinary catheter
was inserted. Invasive arterial monitoring and central
vein catheterization were undertaken in select patients.

General anesthesia protocol: After induction of
anesthesia with intravenous administration of propofol
1-2 mg/kg, fentanyl 2-5 mcg/kg, and rocuronium 0.6-
0.9 mg/kg, anesthesia maintenance was achieved using
1 minimal alveolar concentration (MAC) inhaled sevo-
flurane and intravenous remifentanil infusion of 0.1-
0.3 mcg/kg/min.

Sedoanalgesia protocol: After intravenous ad-
ministration of fentanyl 1-2 mcg/kg to the patients, a
remifentanyl 0.1-0.3 mcg/kg/min IV infusion was ad-
ministered. The procedure was continued using local
anesthetics.

Perioperative care: After anesthesia, 80 U/kg intra-
venous (IV) heparin was administered to all patients.
A Gore-Excluder aortic bi-iliac stent was placed in all
patients. In case of a 25% increase in mean arterial pres-
sure (MAP) baseline values, nitroglycerin 100 mcg IV
push or 10-100 mcg/min IV infusion was started. In
case of a 25% decrease in MAP basal values, ephedrine
5mg IV was administered. Through measurement of
the activated coagulation time (ACT), the effect of hep-
arin was neutralized with protamine sulfate over 300
seconds.
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All patients were taken to the post anesthetic care
unit (PACU) for close follow-up after completion of the
procedure.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS)
16.0 program was used for statistical analysis. Descrip-
tive statistics were expressed as mean * standard devia-
tion, minimum and maximum. Proportional data were
compared using the Chi-square test. The Man Whitney
U test was used to determine whether there was a dif-
ference between the study groups in terms of data such
as age, duration of the procedure, need for intensive
care and length of hospital stay. p<0.05 was considered
as being statistically significant.

The ethics committee approval of the study was ob-
tained from Samsun University Faculty of Medicine,
Clinical Research Ethics Committee (Date:2022, proto-
col number: 145).

RESULTS

The data of 95 patients who underwent endovas-
cular intervention for aortic aneurysm in our hospital

over a 7-year period were analyzed. Six patients were
excluded from the study due to insufficient perioper-
ative data or missing follow-up data, five patients for
deviating from defined regular procedures, and three
patients for developing complications or the necessity
for additional procedures. Therefore, data from 81 pa-
tients were analyzed. Figure 1 depicts the study’s flow
diagram.

The mean age of the patients was 68.73+8.31 years,
and 92.5% of the patients (75 patients) were male and
7.5% (6 patients) were female. There were 41 patients
with no or one comorbidity, 23 patients with 2 accom-
panying comorbidities, and 17 patients with 3 or more
comorbidity (Table 1).

There were 61 patients with a Charlson comorbid-
ity index of 1-2, 15 patients with an index of 3-4, and
5 patients with an index of >5. The average Charlson
comorbidity index was similar between the groups
(p=0.48) (Table 1).

Fourteen patients (17%) underwent endovascular
aortic grafting under general anesthesia (Group GA),
while 67 patients (83%) underwent the procedure un-
der sedo-analgesia (Group SA). TEVAR was adminis-
tered to 6 individuals whereas EVAR was administered

Patients undergoing elective
EVAR or TEVAR

Enrolled
(n: 95)

|

Included
(n: 81)

Excluded
(m: 13)

N

GA
(General Anesthesia)

(n: 14)

o e
EVAR

Figure 1. Flow diagram of the study.

TEVAR
(n: 11)

SA
(Sedo-analgesia)

(n: 67)

N

TEVAR
(n: 3)

EVAR
(n: 64)
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Table 1. Descriptive data of all patients and groups. (ASA: American Society of Anesthesiologists, CCI: Charlson

Comorbidity Index)

All patients (n: 81) Group GA (n: 14) Group SA (n: 67) P
Age (years) 68.73+£8.31 67.28+8.92 69.0£8.22 0.48
Gender (F/M) 6/75 1/13 5/62 0.96
ASA
11 4 1 4
111 68 12 55 0.83
v 9 1 8
Number of comorbidities (n)
<1 41 7 34
2 23 18 0.71
>3 17 2 15
CCI
1-2 61 12 49
3-4 15 1 14 048
>5 5 1 4

Abbreviations: GA; general anesthesia; SE: sedo-analgesia.

to 75 patients. For those undergoing EVAR, 11 received
general anesthesia while 64 received sedo-analgesia.
For those undergoing TEVAR, three received general
anesthesia and three received sedo-analgesia.

Table 2 displays the preoperative and postoperative
laboratory values of the patients. The patients’ preop-
erative mean ejection fraction was determined to be
55.01+6.52. In terms of preoperative and postoperative
EE Hb, Htc, BUN, and creatinine levels, there was no sta-
tistical difference between the groups (p>0.05) (Table 2).

Perioperative surgical and anesthetic data and drug/
inotropic requirements for all patients and groups is
given in Table 3.

The duration of surgery was 136.42+37.99 minutes in
group GA and 130+57.02 minutes in group SA. Central
venous catheter was applied to 1 patient in group GA
and 3 patients in group SA. Intraoperative fluid balance
was 1625+516.55 mL in group GA and 1238.8+441.91
mL in group SA (p=0.01). Vasodilator was required in
nine patients in group GA and in 27 patients in group
SA. Vasopressors were used in one patient in group GA
and in four patients in group SA. There was no statisti-
cally significant difference between the groups in terms
of these data (p>0.05) (Table 3).

The length of hospital and intensive care unit (ICU)
stay are shown in Table 4. The average length of stay in

Table 2. Preoperative and postoperative laboratory findings.

All patients (n:81) Group GA (n:14) Group SA (n:67) p

Preop EF 55.01+6.52 56.42+6.33 54.71+6.63 0.37
Preop Hb (mg/dl) 12.93+1.91 12,72+1.09 12.98+2.06 0.5

Preop Htc 38.41+5.97 38.47+3.19 38.40+6.43 0.95
Preop BUN (mg/dl) 38.93+15.47 31.75+16.61 40.42+14.85 0.05
Preop Kreatin (mg/dl) 1.12+0.93 0.89+0.50 1.17+£0.99 0.12
Postop Hb (mg/dl) 12.1749.11 11.11+1.62 12.39+£9.93 0.32
Postop Htc 36.15+26.61 33.31+£5.23 36.75+28.99 0.36
Postop BUN (mg/dl) 40.16+17.85 35.41+16.53 41.16£18.02 0.27
Postop Kreatin (mg/dl) 1.15+0.96 1.01+0.44 1.17+1.03 0.35

Abbreviations: GA; general anesthesia; SE: sedo-analgesia; EF: Ejection Fraction, Hb: Hemoglobin, Htc: Hematocrit, BUN: Blood Urea Nitrogen.
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Table 3. Comparison of perioperative surgical/anesthetic data and drug/inotrope requirements. (m: minutes, ml:

milliliter, Y: yes/present, N: no/not present)

All patients Group GA Group SA
(n:81) (n:14) (n:67) P

Duration of anesthesia (minutes) 153.82+55.52 162.14+38.61 152.08+59.33 0.43
Type of Surgery
EVAR 75 11 64
TEVAR 6 3 3 002
Duration of surgery (mins) 131.11+53.6 136.42+37.99 130.0+57.02 0.6
Central Catheter (Y/N) 4/77 1/13 3/64 0.17
Intraoperatively administered fluid (ml) 1305.55+477.95 1625.0+516.55 1238.8+441.91 0.01
Vasodilator (Y/N) 36 9 27 0.1
Vasopressor (Y/N) 5 1 4 0.86

Abbreviations: GA; general anesthesia; SE: sedo-analgesia; EVAR: endovascular aortic repair; TEAR: thoracic endovascular aortic repair.

Table 4. The length of hospital and ICU stay.

All patients (n:81) Group GA (n:14) Group SA (n:67) P
ICU Stay (days) 2.01+3.51 1.35+0.84 2.14+3.81 0.13
Hospital Stay (days) 10.54+5.50 11.21+5.07 10.40+5.59 0.61

Abbreviations: GA; general anesthesia; SE: sedo-analgesia; ICU: intensive care unit.

the intensive care unit was 1.35+0.84 days in group GA
and 2.14+3.81 days in group SA. The average duration
of hospitalization was 11.21+5.07 days in the group GA
and 10.40+5.59 days in group SA. There was no statis-
tically significant difference between the groups for this

quired in any of those cases. Although sedo-analgesia
is the most commonly used anesthesia method in our
center, it should be noted that many factors regarding
patient safety effect the selection of anesthesia meth-
od in EVAR/TEVAR applications, such as the experi-

data (p>0.05). ence of the surgery and anesthesia team, the physical
conditions of the health center, the environment, and
DISCUSSION equipment. It is therefore rational for each center to

decide upon their own anesthesia management plan,
in light of the aforementioned factors as well as litera-
ture findings.

Our retrospective study has demonstrated that the
anesthetic technique used in our EVAR/TEVAR cases
had no effect on any parameter except for intraoper-
ative fluid demand. There was no correlation between
the type of anesthetic used and surgery time, hospitali-
zation, or ICU stay.

Our clinic’s sedo-analgesia protocol includes mida-
zolam, fentanyl, and remifentanil followed by local an-
esthetic administered by the surgical team prior to the
surgical procedure. There are numerous techniques for
sedo-analgesia applications in EVAR/TEVAR, and our
protocol has fallen somewhat behind recent practices.
New mixes, such as ketamine and propofol (ketafol) and
ketamine and dexmedetomidine (ketadex), have be-
come increasingly popular in the last five years (19,20).
Also, one of the newer sedatives, Remimazolam, ap-
pears to be gaining popularity for procedural sedation,
and can be used in these surgeries (21). Studies evalu-
ating protocols that utilize new agents and mixtures for
sedo-analgesia in EVAR/TEVAR are required to com-
pare them to more conservative modalities.

Studies evaluating the anesthesia technique used in
EVAR-TEVAR report the use of differing anesthesia
management plans, including the use of general anes-
thesia, neuraxial anesthesia, sedo-analgesia and local
anesthesia (10-16). Furthermore, while some stud-
ies report predominant use of neuraxial anesthesia
(10,11,16), some centers predominantly use general an-
esthesia (17), and some, like our center, utilize sedo-an-
algesia (18) as the major anesthetic method.

In our study, a majority of cases were managed
using sedo-analgesia. General anesthesia was not re-

KSU Medical Journal 2023;18(3): 62-68

KSU Tip Fak Der 2023;18(3): 62-68



ERTAS et al.

In a study of 239 EVAR patients, Verhoeven et al.
(22) compared patients that were administered local,
regional, and general anesthesia, and found that the
length of stay in the hospital and intensive care unit was
greater in the group given general anesthesia. Similarly,
in the EuroSTAR trial conducted by Ruppert V. et al.
(23), time spend in hospital and ICU were found to be
longer in the general anesthesia group. In their study of
229 patients, De Virgilio et al. (13) evaluated local and
general anesthesia in EVAR patients, and the length of
stay in the intensive care unit was shown to be consid-
erably greater in the local anesthetic group. There was
no difference between the groups in our investigation.
We suspect that this is due to the limited sample size.

Bettex et al. (24) reported that hemodynamic stabil-
ity was better established in patients who underwent lo-
cal anesthetic under sedation versus general anesthesia,
resulting in decreased vasopressor and fluid demand.
In our investigation, we discovered that the group SA
required less fluid when compared to group GA. When
absolute avoidance of hemodynamic instability is re-
quired, sedo-analgesia may be preferable.

Owing to the increasing use of ultrasound technol-
ogy in anesthesia practice, peripheral blocks or fascial
plane blocks have become a common component of
the anesthetic technique for a variety of surgical oper-
ations (25). In EVAR, a combination of ilioinguinal-il-
iohypogastric block and sedation has been reported as
the most common anesthetic technique (26). With the
introduction of fascial plane blocks and nerve blocks
into anesthesia practice, sedoanalgesia practice has also
evolved. In addition, literature will benefit from trials
validating the use of sedoanalgesia with novel agents
(remimazolam, ketodex, etc.) in EVAR, using estab-
lished monitoring techniques like the analgesia nocic-
eptive index.

Our study has some limitations. First, the study’s
retrospective design may predispose to bias, which is
our biggest weakness. Furthermore, drugs such as dex-
medetomidine, for example, could have been utilized
for increased hemodynamic stability. Furthermore, the
distribution of cases per year is not uniform. Due to
the COVID pandemic in 2020-2021, EVAR/TEVAR
was also restricted, as were many surgical procedures.
Furthermore, we analyzed a seven-year period in our
study, during which time, advances and variances in
medical technology could have occurred and influ-
enced the data.

To conclude: In both EVAR and TEVAR, general
anesthesia and sedo-analgesia can be employed for an-
esthetic management, and there is no significant differ-
ence in perioperative and postoperative results between

these two approaches, according to our retrospective
data analysis. However, prospective randomized trials
are required.
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Arastirma Makalesi (Research Article)

COVID-19 Tanis1 Alip Yogun Bakimda Takip Edilen
Siirekli Renal Replasman Tedavisi Thtiyac1 Olan Hastalarin APACHE-II ve
SOFA Skoru ile Degerlendirilmesi
Evaluation of Patients Diagnosed with COVID-19 and Followed up in Intensive Care Unit
Requiring Continuous Renal Replacement Therapy Using APACHE-II and SOFA Scores
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Ozet

Amag: Diinya Saglik Orgiitii (DSO) tarafindan Aralik 2019 yilinda pandemi ilan edilen COVID-19 salgin1 sonrasi, Mart’1n ikinci haftasindan itibaren iilke-
mizde olgular bildirilmistir. COVID-19 olgularinin %5’inde hastaligin seyri sirasinda yogun bakim iinitesine (YBU) yatis ihtiyac1 gelismektedir. Bu galisma
ile YBU’de izledigimiz kritik durumdaki COVID-19 hastalarindan siirekli renal replasman (CRRT) tedavisi ihtiyact olan hastalarin mortalite oranlarini
APACHE-II ve SOFA skoru ile degerlendirmesi amaglanmustir.

Gerec ve Yontemler: Mart-Eyliil 2020 arasinda Egitim Arastirma Hastanesinin Anestezi Yogun Bakim Unitesine yatirilip CRRT ihtiyaci olan 13 hasta
APACHE-II ve SOFA skorlama sistemi ile degerlendirildi. CRRT uygulamasindan dnce ve uygulamadan 2 giin sonra APACHE-II ve SOFA skorlar1 kayde-
dildi. Mortalite agisindan skorlama sistemleri kiyaslandi.

Bulgular: CRRT oncesi ve sonrast APACHE-II ve SOFA skorlama sitemlerine bakildiginda; CRRT 6ncesi APACHE-II skorlama sisteminin tahmini 6lim
oranin 6ngdrmede daha belirleyici oldugu; fakat CRRT sonrast APACHE-II ve SOFA skorlama sisteminin birbiriyle farki olmadig: goriilmiistiir. Hastanede
yatis siireleri degerlendirildiginde APACHE-II ile SOFA skorlama sistemi arasinda negatif yonde bir iliski bulunmustur.

Sonug: Calismamiz literatiir ile uyumlu olarak erkeklerde ve hipertansiyonu olan hastalarda mortalitenin daha yiiksek oldugunu gostermistir. Ayrica APA-
CHE-II ve SOFA skoru arasinda CRRT sonrasinda mortalite agisindan fark olmadigini her iki sisteminde kullanilabilecegini gosterilmistir. Bu sonuglarin
gelecekteki takip ve tedavi yontemlerine katk: saglayabilecegi diisiiniilmekle birlikte yeni ¢aligmalara ihtiya¢ vardir.

Anahtar Kelimler: CRRT, APACHE-II, SOFA skoru, COVID-19

Abstract

Objective: In 5% of COVID-19 cases, the requirement for intensive care unit (ICU) hospitalization develops through the disease course. This study aimed
to evaluate the mortality rates of the critically ill COVID-19 patients followed up in the ICU who needed continuous renal replacement (CRRT) treatment
using APACHE-II and SOFA scores.

Materials and Methods: With the APACHE 2 and SOFA Scoring System, 13 patients hospitalized in the Anesthesia Intensive Care Unit of the Education
Research Hospital between March and September 2020 and required CRRT were evaluated. APACHE-II and SOFA scores were recorded before and two
days after the CRRT application. Scoring systems were compared in terms of mortality.

Results: Considering the APACHE-II and SOFA scoring systems before and after CRRT, it was determined that the APACHE-II scoring system before
CRRT was more determinant in predicting the estimated mortality rate. However, after CRRT, it was observed that APACHE-II and SOFA scoring systems
were not different from each other. When the duration of hospitalization was evaluated, a negative correlation was found between APACHE-II and SOFA
scoring systems.

Conclusion: Our study concluded that mortality was higher in men and patients with hypertension, consistent with the literature. Our study revealed no
difference in mortality between APACHE-II and SOFA scores after CRRT and that both systems could be used. Although it is thought that these results may
contribute to future follow-up and treatment methods, new studies are needed.

Keywords: CRRT, APACHE-II, SOFA Score, COVID-19
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GIRIS

2019’un Aralik ayinda Cin'in Wuhan kentinde etyo-
lojisi bilinmeyen yeni bir akut solunum yolu enfeksi-
yonu hastaligi tanimlanmigstir (1). Ocak 2020de daha
once insanlarda tespit edilmemis bu etken, koronavi-
riis-2019 (2019-nCoV) olarak tanimlanmigtir (1). Ar-
dindan Diinya Saglik Orgiitii (DSO) tarafindan virii-
se ‘Ciddi Akut Solunumsal Sendrom-Koronaviriis-2’
(SARS-CoV-2) ismi verilmis, neden oldugu hastalik ise
Corona Virus Disease 2019 (COVID-19) olarak kabul
edilmigtir. 11 Mart tarihinde DSO, COVID-19 salginini
ilan etmis ve iilkemizde Mart'in ikinci haftasindan iti-
baren olgular bildirilmistir (2).

Literatiirde, COVID-19 hastaliginin seyrinde,
%81 hafif, %14 ciddi seyirli ve %5’inde ise agir or-
gan yetmezliklerine bagli yogun bakim yatis ihtiyaci
gelistigi bildirilmistir (3). Genellikle hastalik semp-
tomlar1 bagladiktan 7-12 giin sonra gelisen ARDSye
(akut respiratuvar disstres sendromu) bagli solunum
yetmezligi septik sok, ¢oklu organ yetmezligi (mi-
yokardit, aritmiler, kardiyojenik sok, koagiilasyon
bozukluklari, endokrinopatiler, karaciger ve bobrek
hasari, metabolik asidoz, norolojik komplikasyonlar
vb.) goriilebilir (4,5). Bobrek yetmezligi, multiorgan
yetmezligi, sok tablosu gelisen hastalarda vazopres-
soOr, inotrop ve diyaliz gibi yasam destek tedavileri
saglanmaktadir (6).

Tleri yas, hipertansiyon, diabetes mellitus, kardi-
ovaskiiler hastaliklar, kronik akciger hastaligi gibi
ko-morbiditelerin varlig1 yiiksek mortalite nedenidir
(7). Yogun bakim tinitesine (YBU) kabul edilen hasta-
larda ¢oklu organ disfonksiyon sendomu (Multiple Or-
gan Dysfunction Syndrome=MODS) 6nde gelen 6liim
nedenlerindendir (8). Akut bobrek hasar1 (Acute kid-
ney injury=AKI) yogun bakim iinitesindeki hastalarda
MODSun yaygin bir bulgusudur ve bagimsiz mortalite
prediktoridiir (9,10). Renal replasman tedavisi basla-
nacak kadar siddetli akut bobrek hasar1 yogun bakima
kabul edilen hastalarin yaklagik %5’ini olusturmaktadir
ve mortalite oran1 %60’lar1 bulmaktadir (11). Farkli re-
nal replasman tedavi tiirlerinin AKI {izerine etkisi ise
halen tartigmalidir (12-16).

YBU hastalarinda prognozu tahmin etmede APA-
CHE-II, Marshall Yontemi ve MODS skoru gibi
skorlama sistemleri yaygin olarak kullanilmaktadir
(17,18). APACHE-II skorlama sistemi en sik kulla-
nilan sistemlerin basinda gelir. Ancak APACHE-II
skorlama sisteminin MODSu 6n goérme agisindan
kisithliklar1 bulunmaktadir (19). MODS’u degerlen-
dirme agisindan SOFA skorlama sistemi daha etkin
goriilmektedir (20).

Ulkelere gore degismekle birlikte genel mortali-
te oran1 %5.2 iken, mekanik ventilasyon ihtiyaci olan
kritik hastalarda ise bu oran %30 ila %100 arasinda

degismektedir (6,21-25). Bu nedenle siddetli ve kritik
vakalarin bagarili tedavisi komplikasyon ve mortaliteyi
azaltmak i¢in ¢ok onemlidir (1). Bu ¢alisma ile yogun
bakim tinitesinde izledigimiz COVID-19 tanist almus;
stirekli renal replasman tedavisi gerektiren hastalarda
mortalitenin APACHE-II ve SOFA skoru ile degerlen-
dirilmesi amaglanmistir.

GEREC VE YONTEMLER

Calismamiz retrospektif olarak 1 Mart - 31 Eyliil
2020 tarihleri arasinda gergeklestirildi. Yogun bakim
tinitesinde kesin COVID-19 tanist konulan ve takip-
leri hastanede yapilan toplam 13 hasta degerlendirildi.
Kayit altina alinan bu hastalarin tiimiine stirekli renal
replasman (CRRT) uygulanmis olup tiimii ¢alismaya
dahil edildi. COVID-19 tanisi, klinik bulgular ile bir-
likte T.C Saglik Bakanlig1 tarafindan yetkilendirilmis
laboratuvarlarda real time-polimeraz zincir reaksiyonu
(RT-PCR) ile solunum yolu 6rneklerinde SARS-CoV-2
tespit edilmesi ile konuldu. Caligmanin yapildig: aylar
arasinda 18 yas iizerindeki, COVID-19 tanis1 PCR pozi-
tifligi ile konulmus ve takibi hastanede gerceklestirilmis
olan biitiin hastalar dahil edildi. Bilgisayarli tomografi
bulgulari ile tan1 almig, PCR negatif ve izlemi hastane
yatisi olmadan yapilan hastalar ise dahil edilmedi. Ca-
lismamizda COVID-19 hastalarinda prognozu tahmin
etmede SOFA skoru ve APACHE-II skorlama sistemi-
nin etkinligini belirlemeyi amagladik.

Literatiirde COVID-19 hastalarinda mortalite risk
faktorleri olarak tanimlanan demografik veriler, klinik,
laboratuvar ve radyolojik bulgular: ile veri seti olus-
turuldu. Hastane bagvurusu sirasinda hastalarin yas,
cinsiyet, hastanede yatis siiresi, vital bulgular, altta ya-
tan hastaliklar1 ve laboratuvar bulgular1 geriye doniik
olarak hasta dosyalarindan ve hastane elektronik bilgi
sisteminden elde edildi. Vital bulgulardan, ates varlig,
viicut sicakliginin >38.3°C olmasi; hipoksi varlig, 0,
satiirasyonunun <%93 olmasy; tasikardi varligi, nabzin
>100 atim/dk olmasi ve hipotansiyon varlig, tansiyon
arteriyelin <90/60 mg/Hg altinda olmasi ile belirlendi
ve hasta gozlem kayitlarindan elde edildi. Radyolojik
bulgulardan, buzlu cam goriiniimii, plevral effiizyon,
pulmoner emboli, konsolidasyon, crazy-paving, inter-
lobtiler septal kalinlasma, lenfadenopati, her iki akci-
ger tutulumu varligi/yoklugu akciger tomografi rapor-
larindan kaydedildi. Laboratuvar bulgulari, hastane
yatis giinii, degerlendirilen C-reaktif protein (CRP)
(mg/L), ferritin (ng/mL), kreatinin (mg/dL), albiimin
(g/L), aspartat aminotransferaz (AST) (U/L), alanin
aminotransferaz (ALT) (U/L), troponin (pg/ml), D-Di-
mer (ng/mL), fibrinojen (mg/dL), INR, protrombin za-
mant (PT) (sn), aktive parsiyel tromboplastin zamani
(aPTT) (sn), trombosit, 16kosit, notrofil ve lenfosit sa-
y1s1 (109/L) kaydedildi.
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Dahil Edilme Kriterleri

« COVID-19 PCR pozitif olan ve CRRT ihtiyac1
olan,

» Yogun bakimda takip edilen,

« CRRT baglandiktan sonra en az 48 saat devam
eden,

o Calismamiza katilmay1 kabul eden 18 yasindan
biiyiik hastalar ¢alismamiza dahil edilmistir.

Dislanma Kriterleri

« 18 yagindan kii¢iik hastalar,

« CRRT ihtiyac1 olmayan hastalar,

« Laboratuar verileri eksik olan hastalar,

« Iki giinden 6nce exitus olan hastalar,

o Calisgamaya katilmayi kabul etmeyen hastalar
calismamiza dahil edilmemistir.

CRRT Protokolii

CRRT gerekliligine ve ne zaman baglatilmasinin uy-
gun olacagina yogun bakim uzmani tarafindan karar
verildi. CRRT endikasyonlar1 arasinda; en yaygini kalp
yetmezligi, hipervolemi, hiperkatabolizma, akut veya
kronik karaciger yetmezligi ile komplike olan akut bob-
rek yetmezligidir. Daha az yaygin endikasyonlar ara-
sinda sistemik inflamatuar yanit (SIRS), sepsis, MODS,
ARDS, crush sendromu, tiimor lizis sendromu, laktik
asidoz ve kronik kalp yetmezligi bulunur. CRRT igin en
onemli endikasyon ise hastanin pozitif inotrop almasi-
dir. CRRT igin jugular, subclavian ya da femoral katater
takilarak diyaliz icin gecici damar yolu acildi. Katater;
yogun bakim uzmani veya anestezist tarafindan agildi.
CRRT baglandiktan sonra en az 48 saat siire ile devam
eden hastalar ¢aligmaya dahil edildi. Hedeflenen CRRT
dozu hastaya gore belirlendi. CRRT kan akis hiz1 150
mlt/dakika olarak ayarlandi.

Hastalarimizin radyolojik bulgulari, toraks tomog-
rafisinde radyolog tarafindan yorumlanan degiskenlere
gore kategorize edilmistir. Buna gore; buzlu cam, plev-
ral effiizyon, pulmoner tromboemboli, konsolidasyon,
crazy paving (Toraks Bilgisayarli Tomografi goriintii-
lemesinde akciger parankiminde saptanan buzlu cam
goriinimii iizerine superpoze olmus retikiiler patern
goriiniimii ile karakterizedir), interlobuler septal kalin-
lasma, lenfadenopati, her iki akciger tutulumu varlig
olarak kategorize edildi. Diger hastaliklar olarak; de-
mans, serebrovaskiiler hastalik, malignite, tiroid hasta-
liklari, prostat hastaliklar1 kabul edildi.

Istatiksel Analiz

Verilerin analizi IBM SPSS Statistics (Chicago, IL,
ABD) programinin 23. versiyonu ile yapildi. Veri ana-
lizlerine basglamadan once, degisken sayisinin fazlalig

ve Orneklem sayisinin azligindan dolay: hatali ve bos
veriler %5’in altinda oldugundan o degerlerin ortala-
mast kullanildi. Yorumlayicr istatistiklerin analizinden
once, verilerin normal dagilim gosterip gostermedigini
belirlemek i¢in Shapiro-Wilk Testi, skewness ve kur-
tosis degerlerinin normal aralikta olmasini kontrol et-
mistir. Normal dagilim gosteren degiskenler, ortalama
ve standart sapma ile, normal dagilim gostermeyenler
ortanca ve IQR ile gosterilmistir. Ayrica kategorik de-
giskenler, frekans ve yiizde ile ifade edilmistir. Normal
dagilim gosteren verilerin analizinde 6n test son test
deger farklar1 arasindaki degisimi izlemek i¢in paired
sample t-testi ve iki siirekli degisken arasindaki iliskiyi
ortaya koymak i¢in ise Pearson’s Bivariate korelasyon
testi kullanilmistir. Normal dagilim gostermeyen de-
gerlerin kiyaslamasinda Wilcoxon signed-rank testi
kullanilmigtir.

Calisma, Saglik Bakanligi Erzurum Bolge Egitim ve
Arastirma Hastanesi (BEAH) Klinik arastirmalar etik
kurul (KAEK) onay1 (21.06.2021; Karar No:2021/12-
193) alinarak 1975 Helsinki Bildirgesine uygun sekilde
gerceklestirilmistir.

BULGULAR

Caligmamiza toplam 13 hasta dahil edildi. Has-
talarimizin klinik 6zellikleri ve laboratuvar sonucla-
r1 Tablo 1de gosterilmistir. Ortalama yas 61 (16.31)
yildir. Ug (%23) hasta kadin,10 (%77) hasta erkektir.
Hastalarin ko-morbit hastaliklar1 olarak; hipertansi-
yon 7 (%54), diabetes mellitus 4 (%31), koroner arter
hastalig1 3 (%23), kronik bobrek yetmezIligi 1 (%8),
kronik obstruktif akciger hastaligi 1 (%8), diger hasta-
liklar (demans, serebrovaskiiler hastalik, kanser vb) 4
(%31) olarak saptanmistir. Tablo 2'de CRRT o6ncesi ve
sonrasi laboratuvar bulgular1 ve anlamlilik degerleri
verilmistir.

Tablo 3’te de goriildiigii gibi hastalarimizin nabiz,
albumin, ALT (alanin aminotransferaz), hemoglobin,
hemotokrit, fraksiyonel oksijen, parsiyel oksijen, arter-
yal pH anlaml1 bulunmustur.

Hastalarimizin cinsiyet ile SOFA ve APACHE-II
arasindaki iliski degerlendirildiginde; cinsiyet ile APA-
CHE-II ve SOFA skorlar1 arasinda anlamli bir iligki
gozlenmemistir. Diger taraftan CRRT oncesi, kadin-
larda APACHE-II ve SOFA skorlar1 yiiksekken, CRRT
sonrasl, erkeklerde bu degerlerin daha yiiksek oldugu
belirlenmistir. Yas ile APACHE-II ve SOFA skoru ara-
sindaki iligkiyi incelemek i¢in yapilan analizde; anlamli
bir iliski bulunamamuigtir. Diger taraftan, yas ile APA-
CHE-II arasinda pozitif (biri artikga digeri de artiyor),
yas ile SOFA skoru arasinda negatif bir iligki (yas arttik-
¢a sofa degerleri azaliyor) vardur.
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Tablo 1. Hastalarin demografik ve laboratuvar o6zellikleri (n=13)

Hasta Demografisi
Yas, Yil, Ortalama (min - max,SS) 61 (26 - 82.16.31)
Cinsiyet, n (%)

Kadin 3 (23)

Erkek 10 (77)
Hastane Yatis Stiresi (giin), ortanca, (IQR) 11 (3-14)
DM, n (%) 4(31)
HT, n (%) 7 (54)
KBY, n (%) 1(8)
KOAH, n (%) 1(8)
Astim, n (%) 0(0)
KAH, n (%) 3(23)
Diger, n (%) 4(31)
Buzlu Cam, n (%) 13 (100)
Plevral Effiizyon, n (%) 2 (15)
Pulmoner Tromboemboli, n (%) 0 (0)
Konsolidasyon, n (%) 13 (100)
Crazy Paving, n (%) 1(8)
Interlobiiler Septal Kalinlasma, n (%) 2 (15)
LAP, n (%) 3(23)
Her Iki Akciger Tutulumu 13 (100)
Solunum Sayzsi, Ortalama (SS) 23.61 (3.12)
Serum Na, Ortalama (SS) 144.26 (8.71)
Serum K, Ortalama (SS) 4.61 (0.75)

Kisaltmalar: DM: Diabetes Mellitus, HT: Hipertansiyon, KBY: Kronik Bébrek Yetmezligi, KAH: Koroner Arter Hastaligi, LAP: Lenfadenopati, Na: Sodyum,

K: Potasyum

APACHE-IIde beklenen 6lim orani CRRT o6ncesi
ve sonrasi sirasiyla 71.14-68.30 olup anlamli fark sap-
tanmamustir (p=0.64). SOFA skorunda beklenen 6lim
oran1 CRRT oOncesi ve sonrast sirasiyla 90-90 olarak
bulunmus ve anlaml fark saptanmamistir. CRRT uy-
gulanmast APACHE-IIdeki beklenen o6liim oranini
azaltmis fakat SOFA skoru'ndaki beklenen dliim orani-
n1 degistirmemistir.

CRRT o6ncesi ve sonrasi hastalarda nabiz olarak be-
lirgin anlamli fark saptanmustir. Sirasi ile 92.23 (33.86);
73 (14.35) idi (p=0.01).

CRRT o6ncesi ve sonrasi albiimin ve ALT degerleri
arasinda negatif yonde bir degisiklik saptanmigtir. Al-
biimin sirast ile 26.59 (3.64)-24.23 (4.20) olup aralarin-
da anlamli fark bulunmustur (p=0.04). ALT'deki deger-
ler sirast ile 53 (36.19)-195 (235.42) olarak hesapland:
ve fark istatistiksel olarak anlamliyd:i (p=0.04). Has-
talar; CRRT'de iken yiiksek doz inotrop almakta olup
ALT deger yiiksekligi hipotansiyona bagl iskemiden,

albimin diisiikliigii ise yine pozitif inotropa baglh ente-
ral tam doz beslenme olmamasi ve karaciger iskemisine
bagli olabilecegi diisiiniilmiistiir.

Hastalarimizin hemoglobin degerinde yaklasik 1 gr
diisme ve bu diisiis ile dogru orantili olarak hemotok-
rit degerinde de diisme saptandi. Bu disiisiin CRRT
setinde kalan kana bagli olabilecegi ongoriildii. Tiim
CRRT cihazlarinda sette yaklasik 250-400 cc arasinda
kan kaldig1 bilinmektedir. Hemoglobin degerleri CRRT
oncesi ve sonrasi sirasi ile 10.42 (2.38)- 9.03 (1.94)dur
(p<0.001). Hemotokrit degerleri sirasi ile 33.10 (7.86)-
29.30 (6.23) olup fark anlamli saptanmustir (p=0.01).

Idrar ¢ikisinin, 400 ml altinda olmas1 CRRT gerek-
liliginin gostergelerinden biridir. Calismamizda CRRT
oncesi SOFA ve idrar ¢ikisi (r (11) =-0.61, p<0.05) ile
CRRT sonras1 SOFA skoru ve idrar ¢ikisi arasinda (r
(11) =-0.66 p<0.05) anlaml orta diizeyde negatif bir
iliski bulunmustur. Buna gore, her iki grupta da SOFA
skoru idrar ¢ikiginin azaldig gézlenmistir.
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Tablo 2. CRRT oncesi ve sonrasi laboratuvar bulgulari ve anlamhilik degerleri

el e dkel SRRT Oncesi Ortalama (SS) CRRT Sonrasi Ortalama (SS) =
Ortanca (IQR) *Ortanca (IQR)
Satiirasyon 87.46 (4.97) 89 (5.99) 0.11
Nabiz 92.23 (33.86) 73 (14.35) 0.01**
CRP 121 (121.65) 114 (74.34) 0.73
Ferritin 518 () 1644 () 0.18
Kreatinin* 2.21(1.41 - 3.71) 2.50 (1.33 - 3.58) 0.97
Albiimin 26.59 (3.64) 24.23 (4.20) 0.04**
AST* 63 (42- 190) 139 (59- 499) 0.44
ALT 53 (36.19) 195 (235.42) 0.04**
Troponin* 0(0-0.1) 0 (0- 0.04) 0.55
D-Dimer* 16 (6- 16) 36 (11-95) 0.42
Fibrinojen 518 (275.41) 392 (203.40) 0.06
INR* 1.51 (1.33 - 1.71) 1.40 (1.23 - 2.55) 0.29
PTZ* 20 (17 - 22) 20 (16 - 29) 0.12
APTT 39.17 (15.79) 40.13 (11.61) 0.79
WBC* 10630 (8685- 15015) 14730 (11440- 21730) 0.45
HGB 10.42 (2.38) 9.03 (1.94) 0<0.001**
PLT* 189000 (115000- 189000) 239000 (107500- 322500) 0.53
NEU* 7010 (1694- 8695) 1942 (1332- 5629) 0.15
LYMPH* 800 (565- 1244) 560 (470- 1425) 0.35
APACHE- II 30.92 (5.37) 30 (5.16) 0.64
SOFA skoru 15.76 (2.65) 16.46 (3.07) 0.45
g‘P ACIRIBM N Gnan Olfin 71.14 (16.08) 68.30 (15.29) 0.64
rani
SOFA*skoru Beklenen Oliim 90 (70 -90) 90 (80- 90) 0.69
Orani
HTC 33.10 (7.86) 29.30 (6.23) 0.01**
GKS 3.15 (0.55) 3.15 (0.55) a
FiO, 84.61 (6.60) 87.69 (7.25) 0.04**
PaO, 76.69 (4.76) 82.15(5.91) 0.03**
Bilirubin 2.52 (3.95) 3.71 (7.65) 0.29
MAP 43.07 (11.09) 40.76 (7.59) 0.59
Idrar Cikist 265.38 (82.62) 288 (108.30) 0.55
Ates 37.53 (0.55) 37.55 (0.31) 0.89
Arterial Ph 7.26 (0.03) 7.34 (0.03) <0.001**

Kisaltmalar: CRP: C-reaktif protein, AST: Aspartat Aminotransferaz, ALT: Alanin aminotransferaz, INR: Uluslararas1 Diizeltme Orani, PTZ: Protrombin
Tiiketim Zamani, APTT: Aktive parsiyel tromboplastin zamani, WBC:Beyaz kiire, HGB: hemoglobin, PLT: Platalet, Lymph: Lenfosit, APACHE-II: Acute
Physiology and Chronic Health Evaluation, (Akut Fizyoloji ve Kronik Saglik Degerlendirmesi), SOFA skoru : Sepsis iliskili Organ Yetmezligi Degerlendir-
mesi (Sepsis Releated Organ Failure Assessment= SOFA Skoru= Sequential Organ Failure Assessment Score), HTC: hemotokrit, FiO, : Fraksiyonel oksijen,
Fraction of Inspired Oxygen, PaO, _ teryel oksijen basinci, MAP: mean arterial pressure, ortalama arter basinci, Ph: Power of Hydrogen ,Hidrojenin Giicii,
GKS: Glaskow Koma Skoru.

* Normal dagilim gostermeyen degiskenler, **p<0.05, * higbir degisim gozlenmedi

Tablo 3. CRRT oncesi ve sonrasi APACHE-II ve SOFA skorunun mortaliteyi 6ngérme olasihiklar:

Degisken Alan P 95% CI
APACHE-II 0.875 0.229 0.68-1
SOFA skoru 0.167 0.285 0-0.37
APACHE-II CRRT Sonrasi 0.000 0.109 0-0
SOFA skoru CRRT Sonrasi 0.000 0.109 0-0
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Kreatin, D-dimer, INR, Na, K, ortalama arter basin-
ctile APACHE-II ve SOFA skoru arasinda CRRT 6ncesi
ve sonras1 anlamli bir iligki saptanmamustir.

Caligmamizda; hastalar CRRT’ye baglandiktan son-
ra hem FiO, hem de PaO,de anlamli fark saptanmak-
tadir. Buna gore FiO,deki degisim CRRT oncesi 84.61

(6.60) iken CRRT baglandiktan sonra 87.69 (7.25) ola-
rak degerlendirildi (p=0.04) olarak hesapland: ve fark
anlaml olarak yorumlandi. PaO,deki degisim CRRT
oncesi 76.69 (4.76) olup CRRT sonrasi 82.15 (5.91)

olarak bulundu (p=0.03).

Arteryal pH arasinda da CRRT 6ncesi ve sonrasinda
anlamli fark saptandi (p<0,001). Hastalarimizda CRRT
oncesi ve sonrasi arteryal pH degerleri sirasi ile 7.26-

7.34 olarak bulundu.
Yapilan degerlendirme sonucunda CRRT 0Oncesi

APACHE-II'nin mortaliteyi 6ngérmede digerlerine
gore daha belirleyici oldugu, diger taraftan hicbir dege-
rin anlamli olmadig1 yani mortaliteyi 6ngérmede kulla-
nilamayacagi belirlenmistir (Sekil 1,2,3).
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Sekil 1. CRRT oncesi ve sonrast APACHE-II ve SOFA skorunun mortaliteyi 6ngérme oranlari
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Sekil 2. APACHE-IInin hastanede yatis siiresi ile iligkisi
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Sekil 3. SOFA skoru’nun hastanede yats siiresi ile iligkisi

Tablo 4. Hastanede yatis siiresi ile APACHE-II ve SOFA skoru arasindaki iliski

Degisken M SS 1 2 3 4 5
1. Hastanede Yatis Siiresi 25.07 49.77 -

2. APACHE-II 30.92 5.37 0.18 -

3. SOFA skoru 15.76 2.65 -0.22 -0.30 -

4. APACHE-II CRRT sonrasi 30.00 5.16 -0.54* 0.12 -0.09 -

5. SOFA skoru CRRT Sonrasi 16.46 3.07 -0.64* -0.07 0.32 0.34 -

Kisaltmalar: M: Ortalama, SS: Standart sapma * 0.05 diizeyinde anlaml bir iligkiyi gosterir.

Tablo 4’ten de anlagilacag: gibi CRRT sonrasi APA-
CHE-II ve SOFA skorunun hastanede yatis siiresiyle
negatif yonde orta diizeyde iliskili oldugu bulunmustur.
Buna gore, hastanede kalis siiresi azaldik¢a SOFA skoru
ve APACHE-II degerlerinin arttign gozlenmistir. Iliski
agagidaki grafikte gosterilmistir.

TARTISMA

Siddetli COVID-19 oliime kadar ilerleyebilen;
ARDS, MODS, akut kalp hasar1 ve akut bobrek hasa-
rina neden olabilen bir hastaliktir. Kritik hastalarda;
oliim riskinin erken belirlenmesi ve bu hastalara zama-
ninda ve Oncelikli tedavi verilmesi onem kazanmak-
tadir. Yogun bakim iinitesine kabul edilen hastalarda
MODS basta gelen oliim nedenlerindendir (8). AKI
yogun bakim iinitesindeki hastalarda MODS’un yay-
gin bir bulgusudur ve bagimsiz mortalite prediktorii-
diir (9,10). Renal replasman tedavisi baglanacak kadar
siddetli akut bobrek hasar1 yogun bakima kabul edilen
hastalarin yaklasik %5’ini olusturmaktadir ve mortalite

oran1 %60’lar1 bulmaktadir (11). Bu ¢alisma ile yogun
bakim iinitesinde izledigimiz COVID-19 tanist almus;
stirekli renal replasman tedavisi gerektiren hastalarda
mortaliteyi APACHE-II ve SOFA skoru ile degerlendi-
rilmesi amaclanmustir.

APACHE-II skorlama sistemi yogun bakim hastala-
rinda en ¢ok kullanilan skorlama sistemlerinden biri-
dir. Prognozu tahmin etmede siklikla kullanilmaktadir
(20,26,27). SOFA skoru ise; solunum, kardiyovaskiiler,
hepatik, pihtilagsma, renal ve norolojik sistemlerle ilgi-
li alt1 farkl sistemin degerlendirilmesi esasina dayan-
maktadir. Bodin Khwannimit’in (28) 1589 hasta iize-
rinde yaptig1 calismada SOFA skorunun hastane ici
mortalitede iyi bir prediktor oldugu gosterilmistir.

Zhou et al. (29) yaptig1 bir ¢caligmada; COVID-19
hastalarinda bagvuru aninda; ileri yas, daha yiiksek
D-dimer ve daha yiiksek SOFA skorlarinin mortalite
ile iligkili oldugu saptanmuistir. Calismamizda; yas ile
SOFA ve APACHE-II skorlar1 arasinda anlamli bir ilig-
ki saptanmadig1 gibi D-dimer ile de belirgin bir iligki
bulunamamustir.
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Literatiire bakildiginda; hipertansiyonu olan CO-
VID-19 hastalarinin, ozellikle yaslh hastalarin; ciddi ve
olumciil olay riskinde 2,5 kat artis oldugu gosterilmistir
(30). Bagka bir biiyiik kohort caligmasy, ileri yas, erkek,
astim, diyabet gibi baz1 faktorlerin COVID-19 hasta-
larinda o6liim riskini artirdigini gostermektedir (31).
Bizim ¢aligmamizda da erkek ve hipertansiyonu olan
hastalar ¢ogunlugu olusturmaktadir.

Gupta et al. (32) SARS-CoV-2 enfeksiyonunun sa-
dece ciddi akciger hasarina neden olmakla kalmayip
ayn1 zamanda kalp, karaciger, bobrek, sinir sistemi, en-
dokrin sistem, kan sistemi ve cilde zarar vererek; arit-
mi, akut koroner sendrom, tromboz, gastrointestinal
semptomlar, hiperglisemi ve cilt dokiintiilerine neden
olabilecegini gostermistir. Bu nedenle SOFA skorunun
SARS-CoV-2’nin neden oldugu MODS tablosunun
degerlendirilmesinde COVID-19 hastalar1 arasinda
APACHE-II skorunun sonraki yogun bakim {initesine
kabuliinii SOFA, SAPS-II veya qSOFA skorundan daha
dogru bir sekilde gosterdigini bulmuslardir. Calisma-
mizda hem SOFA hem APACHE-II skorlama sistem-
lerinin mortalite prediktorii olarak kullanilabilecegi,
ikisinin birbirine herhangi bir tstiinligi olmadigini
saptadik.

Yu Gong'un (33) yaptig1 bir calismada; hem APAC-
HE-IT'nin hem de SOFA skorunun akut bobrek yetmez-
likli yogun bakim hastalarinda hastane i¢i mortalitenin
giivenilir 6ngoriiciisii oldugunu belirtmis olup; bu bul-
gular bizim ¢alismamiz ile uyumlu idi. Yine bir bagka
calisma olan Wang ve ark’larinin (34) yaptig1 calismada;
APACHE-II skoru, CRRT uygulanan AKI'l1 hastalarda
28 ve 90 giinliik mortalite i¢in zayif bir prediktordiir;
bununla birlikte, SOFA skorunun, CRRT uygulanan
AKTIi hastalarda prognozun giivenilir ve degerli bir
prediktdr oldugu bulunmustur. Bizim ¢alisgmamizda
APACHE-II ve SOFA skorlama sistemlerinin anestezi
yogun bakim iinitesinde yatan COVID-19 hastalarinda
CRRT uygulananlarda mortaliteye tahmin etmede bir-
birine bir iistiinliigii saptanmamistir. Mortalite 6ngorii-
ciisti olarak ¢aliysmamiza gore her iki skorlama sistemi
de kullanilabilir. Bu duruma neden olarak ise 6rneklem
sayimizin azlig1 ve tek merkezli calisma olmasina bagh
oldugunu diistinmekteyiz.

Literatiirlerden farkli olarak ¢caliymamizda hastane-
de yatis siiresi uzadikca APACHE-II ve SOFA skorunda
azalma saptanmaktadir. Hastanede yatis siiresi uzadik-
¢a mortalitenin azalabilecegini 6ngormekteyiz. Bu ne-
denle sonuglarimizin ileriki ¢aligmalara yon verebilece-
gini diistinmekteyiz.

Calismamizda bazi sinirlamalar bulunmaktadir. Bi-
rincisi, tasarimi retrospektif olmasidir. Ikincisi bu ¢alis-
manin 6rneklem biiyiikligiiniin yeterince biiyiik olma-
masi ve tek merkezli bir ¢alisma olmasidir. Daha fazla
dogrulama i¢in ¢ok merkezli ¢alismalara ihtiya¢ vardir.

Etik Kurul Onayr: Calisma, Saglik Bakanligi Erzu-
rum Bolge Egitim ve Aragtirma Hastanesi (BEAH) Kli-
nik arastirmalar etik kurul (KAEK) onay1 (21.06.2021;
Karar No0:2021/12-193) alinarak 1975 Helsinki Bildir-
gesine uygun sekilde gerceklestirilmistir. Katilimcilar-
dan aydinlatilmis onam formu alindi.

Cikar catismasi ve Finansman Beyani: Yazarlar ¢1-
kar catigmasi olmadigini beyan ederler. Bu makale i¢in
higbir yazar tarafindan finansal destek alinmamuistir.

Aragtirmacilarin Katki Oran1 Beyan Ozeti: Yazar-
lar ¢aligmaya esit katk: sunduklarini beyan ederler.
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Tip Fakiiltesi Ogrencilerinin Insan Papilloma Viriisii (HPV) ve HPV Asis1 Hakkindaki
Bilgi, Tutum ve Davranislari
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Ozet

Amac: Bu calismanin amaci, tip fakiiltesi 6grencilerinin Human Papilloma Viriis (HPV) ve HPV asis1 hakkindaki bilgi, tutum ve davranislarin1 6l¢mek ve
HPYV agilama durumlarini tespit etmektir.

Gerec ve Yontemler: Bu tanimlayici kesitsel ¢alisma bir tip fakiiltesindeki 6grencileri iizerinde yapilmistir. Arastirmada sosyodemografik veri formu ve
HPV Bilgi Olgegi kullaniimistir. P degerinin 0,05ten kiiciik olmast ve %95 giiven aralig1 ile istatistiksel anlamlilik olarak kabul edildi.

Bulgular: Arastirmaya katilan 518 &grencinin %57,9’u kiz, %61,6’s1 preklinik 6grencisidir. Erkeklerde sigara igme (p=0,018), alkol kullanma (p=0,001)
ve cinsel aktivite durumu (p<0,001) oranlar1 kiz 6grencilere gére anlamli derecede yiiksekti. Katilimeilarin sadece %2,3’ti HPV asis1 oldugunu bildirmistir.
Ogrencilerin HPV agis1 yaptirmasinda yas (p<0,001), cinsiyet (p=0,017) ve uyruk (p=0,045) anlamli bulundu. HPV bilgi diizeyi kadinlarda (p=0,004), klinik
smifta 9grenim gorenlerde (p<0,001), cinsel yonden aktiflerde (p<0,001), aile i¢inde cinsellik hakkinda kolayca konusabilenlerde (p=0,027), bilgilerini tip
fakiiltesinden (p<0,001) ve okul disinda diger saglik profesyonellerinden (p<0,001) alanlarda daha yiiksekti.

Sonug: Tip 6grencilerinin HPV bilgi diizeyi literatiire gore orta diizeydeydi. Tip dgrencilerinin bilgi diizeylerini artirmak, akran egitimi yoluyla diger
akranlarim etkileyebilecekleri i¢in ¢ok dnemlidir. Bu nedenle tip fakiiltelerinde hem miifredatta hem de ders dis1 etkinliklerde bilgi diizeyinin ve asilanma
oraninin artirtlmasina yonelik ¢aligmalar yapilmalidir.

Anahtar kelimeler: Human Papillomavirus Asilari, Tip Ogrencisi, Bilgi, Tutum, Cinsel Davranis

Abstract

Objective: The objective of the study was to measure the knowledge, attitudes and behaviors about Human Papilloma Virus (HPV) and HPV vaccine and
to detect the HPV vaccination status of medical school students.

Materials and Methods: This descriptive cross-sectional study was conducted on students in a medical school. A sociodemographic data form and HPV
Knowledge Scale were used in the study. A p-value of less than 0.05 was considered statistical significance, with a 95% CI.

Results: Of the 518 students who participated in the study, 57.9% were female, and 61.6% were preclinical students. Rates of smoking (p=0.018) and alcohol
consumption (p=0.001) and sexual activity status (p<0.001) were significantly higher in male than in female students. Only 2.3% of participants reported
having received the HPV vaccination. Age (p<0.001), gender (p=0.017), and nationality (p=0.045) were found to have a significant effect on student receipt
of HPV vaccine. HPV knowledge level was higher among those who were female (p=0.004), studied in a clinical class (p<0.001), were sexually active
(p<0.001), could easily talk about sexuality in the family (p=0.027), and had obtained their knowledge from medical school (p<0.001) and medical profes-
sionals outside of school (p<0.001).

Conclusion: The HPV knowledge level of medical students was moderate compared to the literature. Increasing the knowledge level of medical students is
crucial as they can influence other peers through peer education. Therefore, efforts should be made to improve the knowledge level and vaccination rate in
medical schools, both in the curriculum and in extracurricular activities.

Keywords: Human Papillomavirus Vaccines, Medical Student, Knowledge, Attitude, Sexual Behavior
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INTRODUCTION

Human papillomaviruses (HPV) are ubiquitous vi-
ruses that can easily evade the host’s immune response.
An estimated 80% of sexually active people will be in-
fected with HPV at least once in their lifetime. Infection
with this virus is associated with anogenital cancers,
including cervical, vaginal, vulvar, penile, anal, and
oropharyngeal cancers (1-3). HPV 16 is responsible for
approximately 60% of invasive cervical carcinomas, fol-
lowed by HPV 18 with 15%. HPV 16 is also responsible
for 85% of HPV-associated non-cervical carcinomas
(2). According to the 2017 Turkish Cancer Statistics,
cervical cancer is the ninth cause of cancer in wom-
en (4). By GLOBOCAN 2020 data, 2532 new cervical
cancer cases and 1245 deaths were recorded in Turkey
(5). The HPV vaccine is a proven method to prevent the
development of other HPV-related cancers and genital
warts, especially cervical cancer (6). All types of vac-
cines protect against infections caused by HPV types 16
and 18 and can prevent the development of cancer. The
HPV vaccine is recommended for both sexes between
the ages of 9 and 26 (7). There are various studies in
Turkey and in the world that question the knowledge
and vaccination frequency of medical students before.
It is observed that vaccination rates among university
students vary between 9% and 74% worldwide. Vacci-
nation rates in Turkey are quite low compared to these
data (1.3% to 2.8%) (8-15). The information sources of
university students studying in health-related depart-
ments are mostly schools, and their level of knowledge
is not much different from community-based research
(8, 11, 16-17). Medical students are the doctors of the
future. It is known that the recommendations of the
physicians affect the vaccination decision of the fam-
ilies, therefore it is very important that the physicians
recommend the HPV vaccine, which is not included
in our national immunization schedule (18). The aim
of medical faculties is to train physicians who serve
in primary care (19). Acquiring sufficient knowledge
about HPV and HPV vaccines during medical school
is critical to being a role model for other young peo-
ple through peer education and is also an investment
in the future. Previous studies have investigated medi-
cal students’ knowledge and attitudes on this topic (8,
9, 16, 20-23). However, few of these studies have used
a valid and reliable scale. Our study aims to measure
the knowledge and attitudes about HPV of medical stu-
dents who are expected to be role models for society
and to determine their HPV vaccination rates.

MATERIAL AND METHODS
Nature of the Study

This study is a cross-sectional survey.

Design

Our survey was administered to medical students
at Cumbhuriyet University, Faculty of Medicine in the
2019-2020 academic year who agreed to participate in
the study. One thousand three hundred seventy-one stu-
dents constituted the study population. The study was
conducted between January 2020 and April 2020. The
questionnaire was sent to all medical students online
through the student communication platform. A total
of eight reminder messages were sent every 15 days. At
the end of the research period, 518 students answered
the entire questionnaire. Those who filled out the ques-
tionnaire incompletely were excluded from the study.

Data collection instruments

The questionnaire used in the study consisted of a
total of 48 questions. The first 15 included sociodemo-
graphic data and some characteristics of the disease,
and the following 33 questions belonged to the Human
Papilloma Virus (HPV) Knowledge Scale (24,25).

The HPV Knowledge Scale was developed by Waller
etal. in 2013 (24). The original scale consists of 35 items
and has four sub-dimensions. Demir et al. conducted
the Turkish validity and reliability study of this scale
in 2019; 2 questions were excluded because they were
not consistent with the current vaccination program
in Turkey (25). The Cronbach a-value calculated in the
Turkish validity study was 0.96. The sub-dimensions of
this scale consist of questions about the general level of
knowledge about HPV, HPV screening tests, the level of
knowledge about the HPV vaccine, and the application
process of the HPV vaccines used. Three Likert-type
answers can be given to the questions: “Yes,” “No,” and
“I do not know?” Correct answers earn 1 point; incor-
rect answers and answers such as “I do not know” earn
0 points. A maximum of 33 points can be scored on the
scale. High scores on the scale are interpreted in favor
of a high level of knowledge about HPV.

Statistical Analysis

The data collected were analyzed using the SPSS
program (Statistical Package for Social Sciences) for the
Windows Version 25 package. The fit of the numerical
data to the normal distribution was assessed by analyz-
ing the skewness and kurtosis coefficients. Tabachnick
and Fidell states that the skewness and kurtosis values
should be between +1.5 and -1.5 for the data to be nor-
mally distributed (26). First, descriptive statistical ana-
lyzes of the data were performed. Next, frequencies for
categorical data and measures of central distribution
(mean =+ standard deviation) for numerical data were
calculated. The chi-square test was used to compare
categorical data. Whether the means of normally dis-
tributed numerical data differed significantly between
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two independent groups and more than two independ-
ent groups was analyzed using the independent sam-
ples t-test or the one-way ANOVA test. A p-value of less
than 0.05 was considered statistical significance, with a
95% CI.

Ethics committee approval for the study was ob-
tained from Ethics Committee for non-intervention-
al clinical research from Sivas Cumhuriyet University
(approval date/number: 15/01/2020-01/39). Further-
more, permission to use the scale in our survey was
obtained from Demir E via email. During the study,
the Declaration of Helsinki’s principles were observed.
Information about the study was provided on the plat-
form at the beginning of the study. Informed consent
was obtained from participants on the pre-survey page.

RESULTS

The number of students in the faculty was 1371.
The questionnaires were completed by 518 students

(37.7% response rate); 300 (57.9%) of the respondents
were female and 218 (42.1%) were male. By period, 319
(61.6%) students were classified as preclinical (year
1,2,3) and were studying in a preclinical class, while 199
(38.4%) were classified as clinical (Year 4,5,6) and were
studying in a clinical class. Sociodemographic charac-
teristics and sexual behavior of participants by gender
are shown in Table 1.

Only 2.3% (n=12) of participants reported having
received HPV vaccination. Only 1 of those vaccinated
was male; he was a foreign national. Of those who had
received the HPV vaccine, 8 (66.6%) reported obtain-
ing their knowledge from medical school, 3 (25.0%)
from the Internet, 1 (8.4%) from family. The mean age
of those vaccinated with HPV was significantly lower
(p<0.001). Vaccination rate was significantly higher in
female students and foreign students (p<0.05). Factors
that may influence the receipt of HPV vaccination by
medical students are shown in Table 2.

Table 1. Sociodemographic characteristics and sexual behavior of participants by gender

Variable Total Male Female p-value
N=518 n=218 n=300

Age 21.3£2.1 21.5+£2.3 21.2+1.9 0.155*

Mother’s education level

High school and below 348 (67.2%) 149 (42.8%) 199 (57.2%) QST

University and above 170 (32.8%) 69 (40.6%) 101 (59.4%)

Father’s education level

High school and below 226 (43.6%) 93 (41.2%) 133 (58.8%) QST

University and above 292 (56.4%) 125 (42.8%) 167 (57.2%)

Nationality

Turkish student 494 (95.4%) 205 (41.5%) 289 (58.5%) s

Foreign student 24 (4.6%) 13 (54.2%) 11 (45.8%)

Do you smoke?

Yes 73 (14.1%) 40 (54.8%) 33 (45.2%) 0.018'

No 445 (85.9%) 178 (40%) 267 (60%)

Number of pack years 2.3£1.6 2.7¢1.9 1.9+0.9 0.024*

Do you drink alcohol?

None or less than 1-3 times per month 496 (96.3%) 201 (40.5%) 295 (59.5%)

1 - 5 times per week 17 (3.3%) 13 (76.5%) 4 (23.5%) 0.0017

Almost every day 2 (0.4%) 2 (100%) 0 (0%)

Have you ever been sexually active?

Yes 52 (10%) 29 (55.8%) 23 (44.2%)

No 408 (78.8%) 151 (37%) 257 (63%) <0.001°

I would not like to answer 58 (11.2%) 38 (65.5%) 20 (34.5%)

Age of first sexual intercourse 19.0£2.6 18.1£1.9 20.3£2.9 0.002*

Data are presented as Mean + Standard Deviation and n (%).

* Independent samples T-test, TChi-square test.
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Table 2. Factors that may influence the receipt of HPV vaccination by medical students

. Have you received the HPV vaccine?
Variable p-value
Yes No
Age 19.1+£0.9 21.4+2.1 <0.001*
Gender
Female 11 (3.7%) 289 (96.3%)
Male 1(0.5%) 217 (99.5%) 0.017"
Mother’s education level
High school and below 9 (2.6%) 339 (97.4%) AT
University and above 3 (1.8%) 167 (98.2%)
Father’s education level
High school and below 6 (2.7%) 220 (97.3%) AT
University and above 6 (2.1%) 286 (97.9%)
Nationality
Turkish student 10 (2%) 484 (98%) N
Foreign student 2 (8.3%) 22 (91.7%)
Have you ever been sexually active?
Yes 2 (3.8%) 50 (96.2%)
No 8 (2%) 400 (98%) 0.355
I would not like to answer 2 (3.4%) 56 (97.7%)

Data are presented as Mean + Standard Deviation and n (%).
* Independent samples T-test, TChi-square test.

The reasons why students did not get vaccinat-
ed were in order of frequency: Low knowledge about
HPV (39.0%; n=202), not being sexually active (28.8%;
n=149), the absence of HPV vaccine in the national
immunization schedule (23.9%; n=124), not consider-
ing themselves at risk (22.0%; n=114), not being reim-
bursed for the cost (8.7%; n=45), the vaccine being too
expensive (4.4%; n=23), and fear of the side effects of
the vaccine (2.5%; n=13). Sources mentioned for knowl-
edge about HPV and the vaccine were: medical school
(66.4%; n=344), Internet (32.6%; n=169), medical
professionals outside of school (12.5%; n=65), friends
(11.0%; n=57), and family (5.0%; n=26). 17.2% (n=89)
reported that they knew nothing about this topic.

The mean score of students for HPV Knowledge
Scale was 14.9+9.3 (min:0-max:30). The mean scores
of the sub-dimensions “General HPV Knowledge’,
“Knowledge About HPV Screening Tests’, “Gener-
al Knowledge About HPV Vaccine” and “Knowl-
edge About Current HPV Vaccination Program”
were 8.945.0 (min:0-max:16), 2.2+1.9 (min:0-max:6),
2.942.3 (min:0-max:7) and 0.7+0.9 (min:0-max:4) re-
spectively.

The comparison of the scores obtained by the stu-
dents on HPV Knowledge Scale and its sub-dimensions
with different variables is given in Table 3. There was

a significant difference between female gender, sexual
activity status, studying in a clinical class, talking easi-
ly about sexuality in the family, and the mean score of
the scale (p<0.05). Both the total score and the scale
sub-dimension scores of the students whose informa-
tion source about HPV was medical school and medi-
cal professionals outside of school were higher (p<0.05)
(Table 4). When the mean scores of the scale and its
sub-dimensions were compared by period, there were
significant differences between them (p<0.001 for each
dimension) (Figure 1).

DISCUSSION

HPV vaccination is recommended for both sexes
between the ages of 9-26 years (7). University-aged ad-
olescents may be vaccinated as an age group. Educating
university students about HPV is an opportunity that
should not be missed. In this article, we aimed to inves-
tigate the knowledge and attitudes of medical students,
who are expected to be role models for both society and
their fellow students, about HPV and the HPV vaccine.

Although the number of vaccinated students was
quite small, most medical students indicated that they
acquired their knowledge about HPV and the vaccine
in medical school. Students’ scale scores were higher
in some studies that used the same scale and lower in
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Table 3. Comparison of students’ scores on HPV Knowledge Scale and its sub-dimensions with different variables

General Screening HPV Vaccination
Total scale  |pvalue |HPV p-value Tests p-value Vaccine |p-value |Program p-value
Knowledge Knowledge Knowledge Knowledge
Gender*
Female 16.0+8.8 9.4+4.7 2.4%2.0 3.2+2.2 0.7+0.9
0.004 0.034 0.001 0.001 0.765
Male 13.3+9.7 8.2+5.5 1.8+1.9 2.5%+2.4 0.7+£0.9
Medical school year (by period)*
Preclinical 10.4+8.4 6.6+5.0 1.2+1.6 2.0+2.1 0.4+0.8
. <0.001 <0.001 <0.001 <0.001 <0.001
Clinical 22.1+5.3 12.6+2.3 3.7+1.5 4.5+1.8 1.2+0.9
Hearing status about cervical cancer*
Heard 16.8 + 8.4 10.1+4.3 2.5£1.9 3.4+2.2 0.8+0.9
<0.001 <0.001 <0.001 <0.001 <0.001
Unheard 4.3 +6.6 2.7+4.1 0.6+1.3 0.7£1.5 0.2+0.9
Family history of cervical cancer*
Yes 17.7 £ 11.2 10.1+6.1 3.0£2.0 3.6+2.5 0.8+0.8
0.216 0.328 0.113 0.238 0.460
No 14.8 £9.2 8.9+5.0 2.2%1.9 2.9+2.3 0.7+0.9
Sexual activity status
Not active 14.8 +9.2 9.0+5.1 2.1+1.9 2.9+2.3 0.7+0.9
Active 19.8+7.5 <0.001*"¢ |11.0+3.2 <0.001>< |3.2+1.9 <0.001* 4.4+2.2 <0.001*"< 1.0+0.9 0.003¢
I would not like to answer 10.5+9.4 6.5+5.4 1.7+2.2 1.8+2.4 0.4+0.8
Talking easily about sexuality in the family %
Unspeakable 14.6 £9.9 8.8+5.2 2.2+2.1 2.9+2.4 0.6+0.9
Unspeakable 14.6 +8.3 8.9+4.6 1.9+1.6 2.9+2.0 0.7+1.0
Partially 14.9 + 9.6 0.0274%f |8.8+5.1 0.004%45¢  |2.4+2.0 0.085 3.0+2.5 0.603 0.6+0.8 0.059
Speakable 13.0 £ 9.0 7.9+5.4 1.7+1.6 2.7+2.2 0,5+0.7
Easily Speakable 20.1+7.3 12.3+3.1 2.8+1.8 3.6+2.5 1.2+0.9
Mother’s education level*
High school and below 14.949.1 8.9+4.9 2.2%2.0 3.0+£2.3 0.6+0.9
- . 0.876 0.830 0.658 0.909 0.382
University and above 14.8+9.7 8.8+5.4 2.1+1.9 2.9+2.5 0.7+0.9
Father’s education level*
High school and below 14.0+8.9 8.5+4.8 1.9+1.9 2.8+2.2 0.7+0.9
. . 0.082 0.131 0.014 0.121 0.971
University and above 15.5+9.6 9.2+5.2 2.4+1.9 3.1+2.4 0.7+0.9

Year 1,2,3 presented as Preclinical and Year 4,5,6 presented as Clinical

* Independent samples T-test

+ One Way ANOVA Test, Bonferroni Post-hoc analysis, a: not active and active, b: not active and I would not like to answer, c: I would not like to answer
and active,

1 One Way ANOVA Test, Bonferroni Post-hoc analysis, d: absolutely unspeakable and easily speakable, e: unspeakable and easily speakable, f: speakable
and easily speakable, g: partially and easily speakable

25
20
15
10
| -E I'.—E
" -‘. —al )
Total scale General HPV Knowledge about Knowledge about Knowledge about
Knowledge Screening Tests HPV Vaccine Vaccination
Program
WYear 1(n=116) ™ Year 2 (n=97) ™ Year 3 (n=106) M Year 4 (n=81) = Year 5(n=78) ™ Year 6 (n=40)

Figure 1. Comparison of mean scores of HPV Knowledge Scale and its sub-dimensions by period
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Table 4. Comparison of students’ scores on HPV Knowledge Scale and source of knowledge about HPV and the

vaccine
General Screening HPV Vaccination
Total scale | p-value HPV p-value Tests p-value | Vaccine p-value Program p-value
Knowledge Knowledge Knowledge Knowledge

Medical school
Yes 19.1+6.9 11.3+£3.2 0.9+0.9

<0.001 <0.001 <0.001 <0.001 <0.001
No 6.5£7.6 4.2+4.7 +1. 2+1. 2+
Internet
Yes 15.5+8.3 9.7+4.4 1.8+1.8 3.1+2.3 0.7+0.9

0.256 0.008 0.006 0.194 0.798
No 14.5+£9.7 8.5+5.3 + + 0.7+0.9
Medical professionals outside of school
Yes 21.0+6.3 12.3+£3.3 1.0+1.0

<0.001 <0.001 <0.001 <0.001 0.004
No 14.0+£9.3 8.4+5.1 + + 0.6+0.9
Friends
Yes 15.4+8.5 9.4+4.8 3.0+£2.2 +

0.636 0.436 0.401 0.838 0.084
No 14.8+9.4 8.8+5.1 2.2+1.9 2.9+2.4 0.6+0.9
Family
Yes 14.2+8.7 8.2+4.7

0.723 0.479 0.850 0.746 0.131
No 14.9+£9.3 8.9+5.1 s + +

Independent samples T-test was used

others (10,11, 16,27). The mean scores of students in
the present study were lower than in studies conducted
with medical personnel in New Zealand and universi-
ty students in the USA (10, 27). Our study participants
also had higher knowledge scores than nursing students
who participated in a study conducted in Turkey and
the male medical students who participated in the sur-
vey conducted in Saudi Arabia (11,16). We found that
being female, studying clinical sciences, being sexually
active, and talking easily about sexuality in the family
influenced students’ HPV knowledge.

Similarly, Farsi et al. reported that studying clini-
cal sciences significantly increased medical students’
knowledge (16). Villanueva et al. concluded in their
study of female nursing students that increasing age,
years of schooling, better financial status, and sexual
activity significantly increased HPV knowledge (12).
In the study by Albright et al. high levels of health lit-
eracy and HPV knowledge were positively correlated
(10). In Aslan et al’s study of nursing students, which is
similar to our data, female gender and increasing years
of schooling significantly increased HPV knowledge
scores (11).

Studies conducted at universities in the United
States found HPV vaccination rates of 44-47% in fe-
males and 11-16% in males (10,13). Villanueva et al.
in Spain reported a vaccination rate of 73% among
nursing students (12). In various studies conducted
with nursing and medical students in Turkey, vaccina-
tion rates ranged from 1.3% to 2.8% (8,9,11,14,15). The
HPV vaccination rate among male medical students in
Saudi Arabia was 9% (16). In our study, only one of the
male students reported having been vaccinated; he was

also a foreign national. It is well known in the litera-
ture that knowledge about HPV, vaccination campaigns
and physician recommendations influence vaccination
(13,16-27). In Turkey, the HPV vaccine is not included
in the vaccination program. Pediatric associations rec-
ommend it, but although the rate of pediatricians rec-
ommending vaccination is high, especially in girls, they
have reservations due to cost and family concerns (28).

In our survey, the highest rate of sources of HPV
knowledge acquisition was medical school. However,
the rate of those who reported obtaining their knowl-
edge from school was not high enough (66%). For ex-
ample, in Farsi’s study (16), the rate of those who ob-
tained their knowledge from school was 90%; in Emre et
al. s study (8), this rate was 75%. Moreover, knowledge
of cervical cancer prevention measures included in Na-
tional Core Medical Education Program is a minimum
competency expected of school leavers (20). However,
the HPV knowledge rate found in our study was quite
low compared to other studies. Therefore, efforts should
be made to increase the knowledge of students, especial-
ly females, about HPV and the HPV vaccine through
courses, various committees, and campaigns that should
be included in the educational program. The most com-
mon reasons for female students in the current study for
not getting vaccinated were: low knowledge of HPV, not
being sexually active, the absence of the HPV vaccine
in the national immunization schedule, and not consid-
ering themselves at risk. The study results of Farsi et al.
were consistent with ours, and they found the follow-
ing similar reasons: not needing vaccination, not being
sexually active, and having little knowledge about HPV
(16). In the study of Emre et al. students also thought that
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they were not at risk and stated that they did not get vac-
cinated against HPV because they did not have enough
knowledge and found the vaccine expensive (8). In our
study, the high cost of the vaccine ranked last among
the reasons for non-vaccination. We can interpret this
as a lack of knowledge among the students. The fee for
three doses of the HPV vaccine is approximately equiv-
alent to one month’s salary of a minimum wage worker
in our country conditions (29). This cost is too high for
university students to afford. In the study by Cesmeci et
al. among intern doctors, 42% of students reported that
they did not get vaccinated because the vaccine was too
expensive (23). The most hesitant factor of pediatricians
in recommending the vaccine to families is the cost of
the vaccine (28). When we compare our data with other
studies from the same country, the sexual activity rate
of college students is relatively low compared to their
peers (30-32). This confirms that our study participants
are also at low risk of contracting sexually transmitted
diseases, with HPV vaccination ideally administered be-
fore first sexual intercourse (33).

As a result, a moderate level of knowledge was de-
termined in a group expected to have high health liter-
acy. The frequency of getting vaccinated against HPV
was found to be relatively low. Factors that influenced
vaccination were lack of knowledge about the vaccine
and that the vaccine was not included in the vaccina-
tion schedule. The most common source of vaccination
knowledge was school, but the percentage of those who
obtained their knowledge from school was also low.
Medical students are the physicians of the future and a
group who are role models for their peers and pioneers
in health education. Improving the knowledge of these
students can indirectly affect many people (peers, fam-
ily, relatives, etc.). Students’ knowledge and attitudes
can be improved through additional programs in the
medical curriculum and outside of school. For exam-
ple, HPV vaccine can be included in the scope of re-
imbursement or regular vaccination campaigns can be
organized where students can get vaccinated and with
the help of sponsors, students can be provided with the
vaccine.

There are some limitations of the study. Since spe-
cific and sensitive topics were asked in the survey, the
research was conducted online so that the participants
could answer more easily. However, there may still be
students who do not feel comfortable answering a sur-
vey on this topic. These students may not have chosen
to participate in the research. They may also have at-
tended and given answers that they thought were so-
cioculturally acceptable. The cross-sectional nature of
the study may make it difficult to establish a causal link.

In addition, our research results are valid for the stu-
dents of this faculty and cannot be generalized to the
students of other faculties with different socio-cultural
structures in different geographies of Turkey.

Ethical approval: Ethics committee approval for the
study was obtained from Ethics Committee for non-in-
terventional clinical research from Sivas Cumhuriyet
University (approval date/number: 15/01/2020-01/39).
During the study, the Declaration of Helsinki’s princi-
ples were observed.
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Levels of Serum and Urine Catecholaminergic and Apelinergic System
Members in Acute Ischemic Stroke Patients

Akut Iskemik Inme Hastalarinda Serum ve Idrar Katekolaminerjik ve Apelinerjik Sistem
Uyelerinin Diizeyleri
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Ozet

Amag: Akut iskemik inmeli hastalarda ve saglikli kontrollerde katekolaminerjik sistem iiyeleri renalaz, serebellin ve bunlarin substratlar1 epinefrin, norepi-
nefrin ve dopamin ile apelinerjik sistem iiyeleri apelin, elabela ve nitrik oksit diizeylerinin kan ve idrarda karsilastirilmasi.

Gerec ve Yontemler: Akut iskemik inmeli 42 hasta ile yas ve cinsiyet agisindan eslestirilmis 42 saglikli kontrol ¢aligmaya dahil edildi. Kan ve idrar 6rnek-
leri akut inme klinik belirtilerinin baslangicindan sonraki ilk 24 saat i¢inde es zamanli olarak toplandi ve ELISA yontemi kullanilarak 6lgiildi.

Bulgular: Iskemik inme ve kontrol gruplarinda serum ve idrar serebellin, renalaz, epinefrin, norepinefrin, dopamin, apelin, elebela ve nitrik oksit diizeyleri
benzerdi (P>0.05). Hem inmeli hastalarda hem de kontrollerde serum ve idrarda renalaz, serebellin ve katekolamin diizeyleri arasinda giiglii korelasyonlar
bulundu (p <0.001). iki grupta da serum ve idrarda apelin, elabela ve NO diizeyleri arasinda giiglii korelasyonlar vardi (p<0.001).

Sonug: skemik inmenin akut fazinda serum ve idrar serebellin, renalaz, epinefrin, norepinefrin, dopamin, apelin, elebela ve nitrik oksit diizeyleri énemli
ol¢iide degismemektedir. Renalaz, serebellin ve katekolaminler arasindaki giiclii korelasyonlar, bu maddelerin saglikli bireylerde ve iskemik inmeli hastalar-
da birlikte hareket ettigini vurgulamaktadir. Benzer sekilde, apelin, elabela ve NO arasindaki giiclii korelasyonlar, bu ajanlarm saglikl kisilerde ve iskemik
inmeli hastalarda birlikte hareket ettigini gostermektedir.

Anahtar Kelimeler: Apelin, Dopamine, Elabela, Epinefrin, iskemik inme, Nitrik oksit, Norepinefrin, Renalaz, Serebellin

Abstract

Objective: To compare levels of catecholaminergic system members, renalase, cerebellin, and their substrates, epinephrine, norepinephrine, and dopamine,
and apelinergic system members, apelin, elabela, and nitric oxide in the blood and urine of patients with acute ischemic stroke and healthy controls.

Materials and Methods: 42 patients with acute ischemic stroke and 42 age and sex-matched healthy controls were included in the study. Blood and urine
samples were collected simultaneously and within the first 24 hours after the onset of acute stroke clinical manifestations and were measured using an ELISA
method.

Results: The levels of serum and urine cerebellin, renalase, epinephrine, norepinephrine, dopamine, apelin, elebela, and nitric oxide were similar in ischemic
stroke and in control groups (P>0.05). Strong correlations were found between renalase, cerebellin, and catecholamine levels in serum and urine (p <0.001)
both in stroke patients and controls. There were also strong correlations between apelin, elabela, and NO levels in serum and urine (p <0.001) in the two
groups.

Conclusion: Serum and urine cerebellin, renalase, epinephrine, norepinephrine, dopamine, apelin, elebela, and nitric oxide levels do not significantly change
in the acute phase of ischemic stroke. Strong correlations among renalase, cerebellin, and catecholamines emphasize that these substances act together in
healthy individuals and ischemic stroke patients. Similarly, strong correlations between apelin, elabela, and NO indicate that these agents act together in
healthy subjects and patients with ischemic stroke.

Keywords: Apelin, Dopamine, Elabela, Epinephrine, Ischemic stroke, Nitric oxide, Norepinephrine, Renalase, Cerebellin
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INTRODUCTION

Stroke is the second leading cause of death in the
world and an important cause of disability. The incidence
of stroke increases with prolonged human life. In gener-
al, stroke is divided into two types ischemic and hem-
orrhagic stroke. Ischemic stroke accounts for 80-85% of
all strokes and hemorrhagic stroke accounts for 15-20%.
Stroke is divided into stages according to the duration
of the current clinic. It is called hyperacute between 0-6
hours after the onset of the event, late hyperacute be-
tween 6-24 hours, acute between 24 hours and 7 days,
subacute between 1-3 weeks, and chronic phase after 3
weeks (1). Today, 3-4% of health expenditures in western
countries constitute stroke-related treatment (2).

Currently, acute treatment in ischemic stroke targets
reperfusion of brain tissue. Thrombolytic drugs and/or
endovascular intervention are applied for this purpose.
However, only 25% of patients with ischemic stroke are
eligible for medical thrombolysis and 10-12% for endo-
vascular treatment (3). Therefore, there is a demanding
need to further explore the underlying pathophysiologic
mechanisms of ischemic stroke in order to develop novel
treatments. The current approach to ischemic stroke fo-
cuses on seeking new treatment and improving rehabil-
itation in patients (4). The main goals of new treatment
strategies are to protect neurons in the ischemic penum-
bra area, prevent further cell damage during reperfusion,
to regulate local inflammatory response to ischemia (5).

Mechanisms to respond to stressors in humans and
animals are important for living and protection from haz-
ards. Dopamine, norepinephrine, and epinephrine are
catecholamines that are rapidly released into the blood
circulation in response to sympathetic activation and
have stimulating effects on the cardiovascular system and
energy-producing systems (6). Catecholamines play a key
role in regulating many physiological processes and are
found to be associated with a constantly expanding range
of neurological, psychiatric, endocrine, and cardiovascu-
lar disorders (7). Cerebellin is derived from precerebellin
and has neuromodulatory functions such as maintaining
synaptic structures and modulating their functions (8).
Previously cerebellin genes were thought to be exclusively
expressed in the brain. However, it has been determined
that cerebellin is secreted from the adrenal gland, neu-
roendocrine system, and pancreas (8-10). Cerebellin
mRNA was shown to be expressed in the tumor tissues
of phaeochromocytoma, cortisol-producing adrenocorti-
cal adenoma, ganglioneuroblastoma, and neuroblastoma
(11). Cerebellin has a stimulating effect on the secretion
of aldosterone, cortisol, and catecholamine from the ad-
renal glands (12). Renalase is a flavin adenine dinucleo-
tide (FAD) dependent monoamine oxidase enzyme orig-
inating mainly from renal tissues that directly degrades
circulating catecholamines, (noradrenaline, adrenaline,

and dopamine) (13). Although renalase is predominantly
expressed in the kidney, it was also detected in other tis-
sues such as the skeletal muscle, cardiac muscle, blood,
liver, and brain. In addition to the metabolization of cat-
echolamines, anti-apoptotic and anti-inflammatory, cell
survival, and protective effects of renalase were reported
(14).

The apelinergic pathway is of interest as a poten-
tial therapeutic target for cardiovascular and metabolic
disorders. The Apelin/AP] system is involved in a wide
range of biological functions. Apelin was found to be
secreted in the lung, stomach, skeletal muscle, adrenal
gland, intestine, kidney, and central nervous system (15).
Until recently, apelin was thought to be the sole ligand
for the apelinergic pathway. However, a novel peptide,
Elabela (Apela), which acts via the apelinergic pathway;,
has been identified. Various roles of Elabela in the car-
diovascular system, fluid balance, metabolism, diabetes,
and preeclampsia have been identified (16).

There are studies about renalase and apelin in pa-
tients with ischemic stroke in the literature. However,
there are no studies comparing elabela and cerebellin
levels in patients with ischemic stroke and healthy sub-
jects. In this study, we aimed to compare renalase, cere-
bellin, and their substrates epinephrine, norepinephrine,
and dopamine in the blood and urine of patients with
acute ischemic stroke and healthy individuals, which we
think may have roles in the pathophysiology of ischemic
stroke. In addition, we aimed to compare the levels of
apelinergic system members apelin, elabela and nitric
oxide in the blood and urine of patients with acute is-
chemic stroke and healthy individuals. Thus, we aimed
to provide a broad perspective for understanding the
pathophysiology of acute ischemic stroke.

MATERIALS AND METHODS

The study group consisted of patients with acute is-
chemic stroke who applied to Kahramanmaras Siit¢i
Imam University Emergency Medicine Clinic. The di-
agnosis of acute ischemic stroke was confirmed by the
neurologist with cranial CT and/or MRI consistent
with clinical findings. 42 patients with acute ischemic
stroke and 42 age and sex-matched healthy controls
were included in the study. Inclusion criteria were: 1)
patients with acute ischemic stroke clinic within 24
hours of symptom onset 2) aged older than 18 years old
3) first stroke attack. Patients with hemorrhagic stroke,
brain tumors, chronic inflammation, chronic renal fail-
ure, increased creatinine levels, and trauma were ex-
cluded. Blood and urine samples were collected simul-
taneously and within the first 24 hours after the onset
of acute stroke clinical manifestations. Serum and urine
samples were centrifuged at 4000 g for 10 minutes and
stored at -80 °C until required for analysis.
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Biochemical Analysis

Serum and urine cerebellin, renalase, epinephrine,
norepinephrine, dopamine, apelin, elabela and nitric
oxide were measured using an enzyme-linked immu-
nosorbent assay method according to the manufactur-
er’s protocol (17). All of the kits used in this study were
supplied from Sunred Biological Technology (Shang-
hai, CHINA). The catalog numbers, intra-assay coef-
ficient of variances (CV), inter-assay CVs, detection
ranges, and sensitivities of the kits used were presented
in Table 1.

Statistical Analysis

Statistical analysis was performed using Statisti-
cal Package for the Social Sciences (SPSS ver.20) and
P values of <0.05 were considered statistically signifi-
cant. Previously, the suitability of the data for normal
distribution was evaluated by Kolmogorov Smirnov
and Shapiro Wilk tests. Independent samples t-test was
used to compare normally distributed parameters and
Mann Whitney-U test was used to compare non-nor-
mally distributed parameters. Pearson correlation
analysis was used to compare normally distributed pa-
rameters and Spearman correlation analysis was used
to compare non-normally distributed parameters for
correlations.

Our study was carried out in accordance with the
Declaration of Helsinki and approved by Kahraman-
maras Siit¢i Imam University Faculty of Medicine Clin-
ical Trials Ethics Committee (decision date: 03.01.2018
and number: 2018.01.01). Informed consent was ob-
tained from the patients or their relatives when cooper-
ation was not provided.

RESULTS

The ages of patients with ischemic stroke and con-
trol subjects were similar (p = 0.357). The mean age was

69.37 £ 13.37 (35-91) in the stroke group and 66.70 +
12.87 (35-89) in the control group. The sexes of the par-
ticipants were similar in both groups (p = 0.818). There
were 15 females, 27 males in the stroke group, and 14
females and 28 males in the control group. Systolic blood
pressure was higher in the stroke group (p <0.001). The
mean systolic blood pressure was 155.56 + 3.04 mmHg
(100-216) in the stroke group and 121.26 + 9.57 mmHg
(100-130) in the control group. Mean diastolic blood
pressure was higher in the stroke group than in the con-
trol group, but the difference was statistically insignifi-
cant (P =0.056). Mean diastolic blood pressure was 82.41
+ 19.86 mmHg (50-170) in the stroke group and 74.37 +
6.29 mmHg (60-80) in the control group. Other clinical
parameters and comparison results of the stroke patients
and controls were given in Table 2. Serum cerebellin,
renalase, epinephrine, norepinephrine, dopamine, ape-
lin, elabela, nitric oxide levels, and comparison results
between the groups were given in Table 3. The levels of
serum cerebellin, renalase, epinephrine, norepinephrine,
dopamine, apelin, elebela, and nitric oxide were similar
in patients with ischemic stroke and the controls (P>
0.05). Urine cerebellin, renalase, epinephrine, norepi-
nephrine, dopamine, apelin, elabela, nitric oxide levels
in stroke patients and controls and comparison results
of these parameters between groups were presented in
Table 4. There was no difference in terms of urine cere-
bellin, renalase, epinephrine, norepinephrine, dopamine
apelin, elebela, and nitric oxide levels between stroke pa-
tients and control subjects (p> 0.05). Strong correlations
were found between renalase, cerebellin, and catechola-
mine levels in serum and urine (p <0.001). The corre-
lation analysis results between renalase, cerebellin, and
catecholamines were given in Table 5. There were also
strong correlations between apelin, elabela, and NO lev-
els in serum and urine (p <0.001). The correlation anal-
ysis results among apelin, elabela, and NO levels were
given in Table 6.

Table 1. The catalog numbers, intra-assay coefficient of variances (CV), inter-assay CV, detection ranges, and

sensitivities of the Kits.

Kit Name Catalog Intra assay | Inter-assay Detection Range Sensitivity
Number Cv Cv

Human Cerebellin-1 201-12-3438 <9% <10% 10ng/L-1500 ng/L 8.625 ng/L
Human Renalase (MAO-C) 201-12-5282 <10% <12% 3ng/ml-600ng/ml 2.006 ng/ml
Human Epinephrine 201-12-1039 <10% <12% 0.3ng/ml-60ng/ml 0.218 ng/ml
Human Norepinephrine 201-12-0987 <10% <12% 10ng/L-300ng/L 8.662ng/L
Human Dopamine 201-12-1302 <10% <12% 8nmol/L-2000nmol/L | 7.043 nmol/L
Human Apelin 201-12-2015 <10% <12% Ing/L-200ng/L 0.756 ng/L
Human Elabela 201-12-7693 <9% <10% 15ng/L-3000ng/L 12.625 ng/L
Human Nitric Oxide 201-12-1511 <10% <12% 4pumol/L-600pumol/L 2.052 pmol/L
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Table 2. Clinical parameters and comparison results of the patient and control groups.

Ischemic Stroke Control P
WBC (x10° cells/mcL) 9.58+3.55 (4.37-24.30) 8.1742.61 (3.44-16.55) 0.062
NEU (x10° cells/mcL) 6.553.18 (2.31-20.11) 5.59+3.56 (1.44-18.90) 0.064
Lymphocyte (x10° cells/mcL) 2.07+1.01 (0.44-5.87) 2.3140.63 (1.37-4.02) 0.064
Monocyte (x10° cells/mcL) 0.74+3.69 (0.05-2.25) 0.63+0.26 (0.27-1.27) 0.145
Eosinophil (x10° cells/mcL) 0.17+0.14 (0-0.72) 0.20+0.14 (0.14-0.67) 0.185
Basophil (x10° cells/mcL) 0.03+0.18 (0.01-0.08) 0.04+0.016 (0.01-0.06) 0.026
RBC (x10° cells/mcL) 4.85+0.72 (3.58-6.84) 4.64+1.14 (0.43-5.77) 0.804
HB (g/dL) 13.18+1.98 (8.40-17.60) 13.64+1.91 (8.90-17.50) 0.355
HCT (%) 40.02+5.20 (27.00-51.60) 40.65+5.18 (24.30-51.40) 0.627
MCYV (fL) 83.03+6.67 (63.30-92.10) 85.79+8.68 (70.30-114.00) 0.424
RDW (%) 43.35+6.06 (35.20-70.70) 41.71+11.33 (11.30-66.20) 0916
PLT (x10° cells/mcL) 271.02494.78 (148-629) 244.52+93.73 (78.00-555) 0.496
PDW (%) 12.15+2.06 (9.10-17.20) 12.18+1.94 (9.00-17.10) 0.957
MPV (fL) 10.26+0.93 (8.60-12.50) 10.37+0.99 (8.80-12.20) 0.634
Total Protein (g/dL) 6.6820.64 (4.60-7.80) 7.1120.40 (6.50-8.15) 0.006
Albumin (g/dL) 4.00£0.35 (2.90-4.80) 4.17+0.21 (3.80-4.52) 0.029
Clor (mEq/L) 104.78+3.98 (96-116) 105.24+2.11 (103-108) 0.802
Calcium (mg/dL) 9.00+0.50 (7.60-10.30) 9.40+0.46 (8.60-10.60) 0.004
Potassium (mEq/L) 4.45+0.66 (3.40-7.40) 4.42+0.36 (3.80-5.20) 0.598
BUN (mg/dL) 17,90+5.61 (10-38) 14.33+2.61 (10-21) 0.002
AST (U/L) 27.1149.78 (14-64) 24.7146.67 (16.00-43.00) 0.313
ALT (U/L) 18.90+7.09 (9.00-40.00) 24.23+13.44 (11.00-61.00) 0.141
Sodium (mEq/L) 139.97+2.83.(134.00-145.00) 141.22+2.08 (137.00-146.00) 0.029
Glucose (mg/dL) 138.90+52.96 (64.00-317.00) 107.43+29.36 (67.00-199.00) 0.002
Creatinine (mg/dL) 0.88+0.20 (0.46-1.30) 0.7940.22 (0.30-1.10) 0.063
LDH (U/L) 251.00+91.43 (159-595) LDH 233.25+35.86 (201-233) 0.861
Cholesterol (mg/dL) 177.62+43.36 (94-276) 199.40+36.90 (162.20-236) 0.316
LDL (mg/dL) 109.97+38.23 (48.00-197.00) 103.80+32.19 (51.00-133.00) 0.966
Triglyceride (mg/dL) 134.97+51.28 (58.00-256.00) 148.60+92.37 (36.00-232.00) 0.689
HDL (mg/dL) 38.88+11.97 (23-74) 51.50+6.13 (43.00-56.00) 0.032
CRP (mg/L) 18.55+27,63 (3.13-121) 3.7440.90 (3.02-6.14) 0.042

WBC: White Blood Cell, NEU: Neutrophil, RBC: Red Blood Cell, HB: Hemoglobin, HCT: Hematocrit, MCV: mean cell volume, RDW: Red cell distribution
volume, PLT: Platelet, MPV: Mean platelet volume, BUN: Blood Urea Nitrogen, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDH:
Lactate dehydrogenase, LDL: Low-density lipoprotein, HDL: High-density lipoprotein, CRP: C reactive protein, p<0.05 statistically difference.
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Table 3. Serum cerebellin, renalase, epinephrine, norepinephrine, dopamine, apelin, elabela, nitric oxide, levels in

ischemic stroke and control groups, and comparison results between groups.

Ischemic Stroke Control p
Cerebellin (ng/L) 253.13+165.42 252.29+148.93 0.775
(114.19-778.84) (137.53623.43)
Renalase (ng/mL) 115.57+202.80 103.77+178.00 0.847
(6.33-795.14) (3.61-885.83)
Epinephrine (ng/ml) 10.97+25.71 17.48+39.17 0.312
(0.57-143.85) (0.69-172)
Norepinephrine (ng/L) 389.10+901.49 362.08+955.80 0.241
(0-5144.62) (0-4947.69)
Dopamine (nmol/L) 364.22+698.62 424.67+860.96 0.876
(3.13-3231.72) (9.37-3378.75)
Apelin (ng/L) 54.72+102.83 36.53+68.95 0.403
(3.80-423.58) (3.80-342.32)
Elabela (ng/L) 932.09+1598.79 662.502+502 0.439
(80-6307) (85.71-5254.44)
Nitric Oxide (umol/L) 29.39+46.83 26.87+41.74 0.696
(0-190.81) (0-185.70)

p<0.05 statistically difference.

Table 4. Serum cerebellin, renalase, epinephrine, norepinephrine, dopamine, apelin, elabela, nitric oxide, levels in

ischemic stroke and control groups, and comparison results between groups.

Ischemic Stroke Control p
Cerebellin (ng/L) 266.66+98.40 243.31+£86.27 0.223
(124.03-608.77) (141.13-486.84)
Renalase (ng/mL) 151.44+45.03 154.19+55.50 0.568
(81.13-335.53) (82.26-326.84)
Epinephrine (ng/ml) 2.13+0.79 2.01+0.85 0.464
(0.93-4.19) (0.63-4.13)
Norepinephrine (ng/L) 104.30+£26.99 100.36+28.08 0.487
(63.08-173.85) (52.31-170.77)
Dopamine (nmol/L) 453.96+138.07 461.36:169.77 0.507
(242.37-1022.31) (245.95-995.22)
Apelin (ng/L) 4.07£3.12 3.60+3.50 0.256
(0.26-15.00) (0.18-14.92)
Elabela (ng/L) 122.41+63.54 107.50+64.39 0.308
(40.50-300.00) (22.50-302.06)
Nitric Oxide (umol/L) 15.41+7.81 13.67+8.51 0.288
(4.74-40.09) (2.47-40.82)

p<0.05 statistically difference.
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Table S. Results of correlation analysis among renalase, cerebellin, and catecholamines.

Correlations

Serum Control

Serum Stroke

Urine Control

Urine Stroke

Cerebellin-Renalase

r=0.769, p<0.001

r=0.864, p<0.001

r=0.565, p<0.001

r=0.522, p<0.001

Cerebellin-Epinephrine

r=0.539, p<0.001

r=0.817, p<0.001

r=0.637, p<0.001

r=0.723, p<0.001

Cerebellin-Norepinephrine

r=0.661, p<0.001

r=0.761, p<0.001

r=0.658, p<0.001

r=0.728, p<0.001

Cerebellin-Dopamine

r=0.820, p<0.001

r=0.872, p<0.001

r=0.563, p<0.001

r=0.522, p<0.001

Renalase-Epinephrine

r=0.509, p=0.001

r=0.758, p<0.001

r=0.652, p<0.001

r=0.691, p<0.001

Renalase-Norepinephrine

r=0.605, p<0.001

r=0.693, p<0.001

r=0.657, p<0.001

r=0.693, p<0.001

Renalase-Dopamine

r=0.820, p<0.001

r=0.889, p<0.001

r=1.000, p<0.001

r=1.000, p<0.001

Epinephrine-Norepinephrine

r=689, p<0.001

r=0.946, p<0.001

r=0.995, p<0.001

r=0.999, p<0.001

Epinephrine-Dopamine

r=0.703, p<0.001

r=0.953, p<0.001

r=0.651, p<0.001

r=0.690, p<0.001

Norepinephrine-Dopamine

r=0.825, p<0.001

r=0.858, p<0.001

r=0.656, p<0.001

r=0.692, p<0.001

p<0.05 statistically difference.

Table 6. Results of correlation analysis between apelin, elabela, and NO.

Correlations Serum Control Serum Stroke Urine Control Urine Stroke

Apelin-Elabela r=0.998, p<0.001 r=0.992, p<0.001 r=0.705, p<0.001 | r=0.545, p<0.001
Apelin-No r=0.725, p<0.001 r=0.653, p<0.001 r=0.715, p<0.001 r=0.582, p<0.001
Elabela-No r=0.736, p<0.001 r=0.677, p<0.001 r=0.994, p<0.001 r=0.994, p<0.001

p<0.05 statistically difference.

DISCUSSION

Oxygen and nutrient deficiencies caused by ischem-
ic stroke cause complex pathophysiological events.
Current acceptance is that acute ischemic stroke acti-
vates the hypothalamic-pituitary-adrenal axis to elim-
inate ischemic status and increase circulating cortisol
and catecholamine levels (18). Thus, systemic blood
pressure increases, and urgent brain perfusion is tried
to be increased (19). It has been reported that elevat-
ed plasma and urine cortisol and catecholamine levels
are associated with high mortality and poor functional
outcome in stroke patients (20,21). However, differ-
ent results have been reported in more recent studies.
Stress hormones have been reported to increase in
large hemispheric strokes, on the other hand, moder-
ate cortical infarcts have not been reported to affect the
levels of stress hormones (22,23). Oto et al. (24) found
no relationship between clinical outcomes and plasma
catecholamines in patients with ischemic stroke. Also,
there was no correlation between plasma catechola-
mine (epinephrine, norepinephrine) levels and proin-
flammatory cytokine concentration in this study. This
may be due to the short half-life of catecholamines and
pathological conditions such as emotional factors and
heart failure, which affect the release of catecholamines
(24). Renin-angiotensin-aldosterone system is also ac-
tivated in patients with ischemic stroke. Activation of
this system contributes to vasoconstriction and fluid

retention (25). However, the increment of blood pres-
sure in patients with ischemic stroke usually tends to
return to normal after 7 days in adults and after 2 days
in young people. In addition, blood pressures tend to
be higher in people with previous hypertension than in
those without hypertension. These findings suggest that
other sources, besides central autonomic systems, may
contribute to the high blood pressure in stroke patients
(19). Dopamine is the predominant catecholamine in
the central nervous system and is associated with the
management of motor functions, learning, conscious-
ness, and immunity (26). Treatment with L-dopa, a
precursor of dopamine, has improved motor abilities
in patients with ischemic stroke (27,28). In an animal
study it was found that large amounts of dopamine
were released rapidly from the striatum to the environ-
ment after ischemia (29). Dopamine was determined to
be decreased in ischemic stroke in another study (30).
Like other catecholamines, dopamine has a very short
plasma half-life. All these studies and the results of
our study suggest that the release of catecholamines in
acute ischemic stroke may be affected by many factors
and that there is no continuous catecholamine release
in this process.

Renalase is a FAD-dependent amine oxidase en-
zyme that metabolizes catecholamines in the blood-
stream. Renalase’s substrate preference has been re-
ported as dopamine, epinephrine, and norepinephrine,
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respectively (31). The level of renalase secreted into the
blood is determined by renal function, renal perfusion,
and circulating catecholamine levels (32). In patients
with primary hypertension, serum renalase level was
associated with elevated blood pressure (33). Howev-
er, no association has been reported between plasma
renalase level and blood pressure in healthy subjects
(34). In elderly hypertensive patients, increased renal-
ase levels were found to be associated with renal func-
tion and cardiovascular diseases rather than age effect
(35). There are publications investigating the relation-
ship between renalase and ischemic stroke. A relation-
ship between single-nucleotide polymorphisms of the
renalase gene and ischemic stroke was reported (36).
Another study reported that renalase may be associ-
ated with stroke in hemodialysis patients. It has been
suggested that the cause of the relationship may be due
to increased sympathetic nervous system activation in
these patients. Serum renalase levels were found to be
lower in patients with ischemic stroke history than pa-
tients without stroke history in the same study. How-
ever, serum catecholamine levels were not measured
in this study (37). Hennebry et al. found that renalase
exists in the brain and peripheral nerves. The authors
reported that renalase could potentially contribute to
the regulation of monoamine neurotransmitters (38).
Cerebellin is involved in the formation and function of
synapses, and the regulation of motor and non-motor
functions (39,40). The adrenocortical secretagogue ac-
tivity of cerebellin is regulated in a paracrine manner
with catecholamines that are locally released and affect
the cortex (41). Cerebellin strongly stimulates catecho-
lamine release by rat adrenal medulla through adeny-
late-cyclase/PKA coupled receptors (42). There is only
one publication in the literature about cerebellin and
stroke. In a human study, cerebellin did not show any
difference in ischemic and hemorrhagic stroke patients
in blood taken within the first 24 hours. However, the
control group was not present in this study (43).

Apelin has been found to inhibit cell death, facilitate
angiogenesis and enhance healing in ischemic stroke
(44). Apelin 13 and Apelin 36 have been reported to have
neuroprotective effects in ischemic stroke (45,46). Ape-
lin acts against the vasoconstrictor effect of angiotensin
I1 by NO-dependent mechanisms. Apelin increases NO
secretion from vascular endothelial cells (47). Plasma
Apelin 17 and apelin 36 levels were found to be higher
in patients withgood collateral circulation compared to
patients without good circulation and healthy subjects
in ischemic stroke. NO levels in eyes with good collater-
al circulation were found to be higher than healthy con-
trols, but similar to those with poor collateral circulation
(48). Elabela is involved in regulating blood pressure,
fluid hemostasis, cardiac contraction, and vasodilata-

tion. Elabela performs vascular relaxation independent-
ly of NO. Vasodilation provided by Elabela may persist
even when blood vessels are exposed to NO inhibitor
L-NAME (49). Like apelin, Elabela increases cardiac
contraction and induces coronary vasodilatation. This
effect is achieved by activating extracellular signal-regu-
lated kinase (ERK), but the mechanism is independent
of protein kinase C (PKC) activation. Elabela reduces
the secretion of angiotensin-converting enzyme (ACE)
and improves cardiac function In the event of stress
(50). Elabela levels were found to decrease in essential
hypertension patients. It has been suggested that a de-
crease in the endogenous Elabela level may be impor-
tant in the pathogenesis of essential hypertension (51).
Regulating microcirculation, providing vascular resist-
ance, and neurotransmission tasks of NO have been
identified in the brain. It also regulates synaptic trans-
mission, induces synaptogenesis and synaptic remode-
ling, and is involved in the protection of cerebral blood
flow (52). NO was found to be released from endothelial
cells, neurons, glial cells, and neutrophils. The beneficial
or detrimental effects of NO have been reported in is-
chemic stroke depending on the time of release, the cell
type and concentration in which it is secreted, and the
condition of the ischemic region. Immediately after the
stroke, the amount of NO in the medium decreases rap-
idly. Three types of NO synthetases have been reported
in ischemic stroke: inducible NOS (iNOS)-derived NO
and neuronal NOS (nNOS)-derived NO play neurotox-
icity, but endothelial NOS (eNOS)-derived NO plays a
neuroprotective role in acute ischemic stroke. The tox-
ic effects of iNOS and nNOS are due to their having a
role in the formation of nitrates and free radicals, which
show direct toxic effects on mitochondrial enzymes and
genetic materials. The neuroprotective effect of eNOS is
achieved by regulating vascular blood flow (53). The in-
dicated forms of NO are secreted in different amounts
at different times in ischemic stroke. NNOS levels were
the same as controls on the first day of ischemic stroke,
lower than controls on day 3, and higher than controls
on day 14. INOS begins to increase 12 hours after the
onset of ischemic stroke and persists at high levels for
one week. ENOS starts to rise 30 minutes after ischemia
and is elevated 6 hours after ischemia. ENOS starts to
rise 4 hours after reperfusion and significantly decreases
24 hours after the onset of reperfusion (54).

In this study, urinary renalase, cerebellin, apelin,
elabela, and serum elabela were investigated for the first
time in acute ischemic stroke patients. Additionally,
this is the first study in which renalase-cerebellin-cat-
echolamines and apelin-elabela-NO are studied as a
whole in acute stroke patients. We found very strong
correlations among renalase, cerebellin, and catechola-
mines in stroke and control groups in serum and urine.
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We also determined very strong correlations among
apelin, elabela, and NO in stroke and control groups
in serum and urine. All these findings emphasize that
renalase, cerebellin, and catecholamines act together
in healthy individuals and stroke patients. Similarly,
strong correlations between apelin, elabela, and NO in-
dicate that these agents act together in healthy subjects
and patients with stroke. Contrary to our expectations
serum and urine cerebellin, renalase, epinephrine, nor-
epinephrine, dopamine apelin, elebela, and nitric oxide
levels in the ischemic stroke group were similar to the
control group in this study. Mracsko et al. (22) found
that stress hormones were increased only in large in-
farcts in the animal model in which they produced
large and moderate-mild infarcts. Liesz et al. (23) found
that only large strokes increased plasma catecholamine
metabolites and cortisol levels. A quantitative analysis
of infarct volume (infarct volume measurement at dif-
fusion MRI, NIHS scores) was not performed in our
study. This may be one of the limitations of our study.
Another limitation of our study was that samples were
taken only in the acute phase of ischemic stroke. There-
fore, the results of our study cannot be generalized to all
stages of ischemic stroke.

In conclusion serum and urine cerebellin, renalase,
epinephrine, norepinephrine, dopamine apelin, elebe-
la, and nitric oxide levels do not significantly change in
the acute phase of ischemic stroke. Large multicenter
studies are needed to explore the exact roles of these
molecules in the pathophysiology of ischemic stroke.
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Ozet

Amag: HIV ve Treponema pallidum ortak bulas yollart olan ve gliniimiizde seroprevalansi giderek artan mikroorganizmalardir. Calismamizda HIV pozitif
hasta grubunda sifilis koenfeksiyonu seroprevalansini degerlendirmeyi amagladik.

Gerec ve Yontemler: Calismamiza ilimiz birinci basamak saglik kuruluslarinin verileri dahil edildi. Ocak 2019 ve Aralik 2022 tarihleri arasinda dogru-
lamas1 yapilmig HIV pozitif hastalarda “Venereal Disease Research Laboratory” (VDRL) ve “Treponema pallidum hemagliitinasyon” (TPHA) testlerinin
sonuglar1 retrospektif olarak degerlendirildi. Sifilis tanis1 konulurken konvansiyonel algoritma yontemi kullanild.

Bulgular: Toplam 344.067 hastadan anti HIV testi istendi. Dogrulama sonucunda 30’u erkek, 14’i kadin 44 hastada HIV enfeksiyonu tespit edildi. HIV
pozitif hastalarin dokuzu erkek, ikisi kadin 11 (%25) hastada sifilis koenfeksiyonu saptandi. Dokuz erkek hastanin besi (%55.5) erkeklerle seks yapan erkek-
ler (ESE) olgulart idi. Genel olarak 12 ESE olgusunun besinde (%41.6) sifilis saptandi. Onsekiz ESE olmayan olgunun ise dordiinde (%22.2) koenfeksiyon
goriildi. Erkek cinsiyet ve ESE olgularinda koenfeksiyon daha yiiksek oranda goriildii.

Sonug: HIV enfeksiyonu ve sifilis olgulari her gegen yil iilkemizde artmaktadir. HIV pozitif hastalarda sifilisi, sifilisi olanlarda HIV enfeksiyonunu taramak
koenfeksiyonlar1 saptamaya katkida bulunacaktir. Calismamizin sonuglari literatiirle uyumlu saptanmistir. Ortak bulas yollarinin cinsel iliski olmas1 nedeni
ile cinsel yolla bulasan hastaliklar hakkinda bilgi diizeyindeki artis, bu hastaliklarin seroprevelansinin azalmasina yardimei olacaktir. Ozellikle birinci basa-
mak saglik kuruluslarindaki tarama faaliyetleri son derece 6nemlidir.

Anahtar kelimeler: ESE, HIV, Koenfeksiyon, Sifilis

Abstract

Objective: HIV and Treponema pallidum are microorganisms that have common transmission routes and their seroprevalence is increasing. In our study, we
aimed to assessment the seroprevalence of syphilis co-infection in the HIV positive patient group.

Material and Methods: The data of primary health care institutions in our province were included in our study. The results of the “Venereal Disease
Research Laboratory” (VDRL) and “Treponema pallidum hemagglutination” (TPHA) tests were evaluated in HIV-positive patients who were confirmed
between January 2019 and December 2022 retrospectively. Conventional algorithm method was used while diagnosing syphilis.

Results: In total, anti HIV was performed to 344067 patients. After confirmation, HIV infection was detected in 44 patients, 30 male and 14 female. Syphilis
co-infection was detected in 11 (25%) patients, nine male and two female, of HIV-positive patients. Five (55.5%) of nine male patients were men who have
sex with men (MSM). In general, syphilis was found in five (41.6%) of 12 MSM cases. Syphilis co-infection was observed in four (22.2%) of 18 patients
without MSM. Male gender and MSM were risk factors for co-infection.

Conclusion: HIV infection and syphilis cases are increasing every year in our country. Screening for syphilis in HIV-positive patients and HIV infection
in those with syphilis will contribute to detecting coinfections. The results of our study were found to be compatible with the literature. Since the common
transmission routes are sexual intercourse, the increase in the level of knowledge about sexually transmitted diseases will help to reduce the seroprevalence
of these diseases. Especially screening activities in primary health care institutions are extremely important.
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GIRIS

1985 yilindan giiniimiize kadar iilkemizde T.C. Sag-
lik Bakanlig1 verilerine gore farkli yas ve cinsiyette 34
binden fazla insan immiin yetmezlik viriisii (HIV) ile
enfekte birey saptanmistir. En sik heteroseksiiel cinsel
iliski olmakla birlikte, homoseksiiel/biseksiiel cinsel
iliski, damar i¢ci madde kullanimi, enfekte kan transfiiz-
yonu, kesici-delici alet yaralanmalar1 ve anneden be-
bege gecis gibi bulas yollar1 bilinmektedir (1). Seksiiel
gecisli hastaliklar tiim diinyada gittikce artan oranlar-
da gortlmektedir. HIV pozitif hastalarin tedavisinde
kullanilan antiretroviral tedavilerin kullanima girmesi
hastalarin yagam beklentisinin uzamasina yol agmakla
birlikte, hastalarin riskli davraniglarinin devam etmesi,
genital iilserasyon, kondomsuz cinsel iliski, ¢ok part-
nerlilik vb. nedenler cinsel yolla bulasan diger hastalik-
larin artisina yol agmaktadir (2).

Sifilis spiroket ailesinden Treponema pallidum’un
neden oldugu cinsel yolla bulasan bir hastaliktir. Pri-
mer, sekonder, latent ve tersiyer evreleri bulunmakta-
dir. Tedavisiz olgularda nérosifilis, kardiyovaskiiler si-
filis, otosifilis ve okiiler sifilis gibi farkl1 klinik tablolara
yol agabilmektedir (3). Diinya genelinde onemli bir
halk saglig1 sorunu olarak devam etmekte ve her y1l 5.6
milyon civari yeni vaka kaydedilmektedir (4). T.C. Sag-
lik Bakanlig verilerine gore ise son yillarda yeni vaka
sayisinda artig olmakla birlikte 2022 yilinda 3533 sifilis
vakasi tespit edilmis ve vakalarin ¢ogunlugu da 25-29
yas grubunda kiimelenmistir. Son ii¢ yilda insidansta
yaklagik iki kat artis goriilmiis ve erkekler hasta sayisi
kadinlarla kiyaslandiginda daha fazla sayida tespit edil-
mistir (5).

Sifilis hastalarinda HIV’i, HIV pozitif hastalarda da
sifilisi arastirmak ortak bulas yollarinin olmasi nedeni
ile koenfeksiyonun tani ve tedavisine katkida buluna-
caktir (6). Sifilis tanisinda 6nce non-treponemal test-
lerin [Rapid plasma reagin (RPR), Venereal Disease
Research Laboratory (VDRL)] daha sonra trepone-
mal testlerin [Treponema pallidum hemagliitinasyon
(TPHA)] kullanildig1 konvansiyonel algoritma oldugu
gibi once treponemal sonra non-treponemal testler
veya treponemal testi bagka bir treponemal test ile dog-
rulamanin yapildigi ters algoritma yontemi de kullanil-
maktadir (7). Koenfeksiyon en sik erkeklerle seks yapan
erkeklerde (ESE) goriilmektedir (8). Ote yandan HIV
enfeksiyonu sifilisin prognozunu olumsuz etkileyebil-
mektedir (9). Treponema pallidum ve HIV’in ortak
bulas yollar1 olmasi ve son zamanlarda daha fazla giin-
deme gelen patojenler olmasi sebebi ile ¢alisgmamizda
Ocak 2019 ile Aralik 2022 tarihleri arasinda HIV en-
feksiyonu olan kisilerde sifilis koenfeksiyonu varliginin
aragtirilmasi amaglanmigtir.

GEREC VE YONTEMLER

Caligmaya Ocak 2019 ve Aralik 2022 tarihleri arasin-
da, Gaziantep ili birinci basamak saglik kuruluslarina
cesitli nedenlerle bagvuran VDRL, TPHA ve anti-HIV
testleri istenilen hastalardan 18-65 yas grubundaki
erigkin bireyler dahil edildi. Calismamizda sifilis tani-
s1 konurken konvansiyonel yontemler kullanildig: i¢in
VDRL ve TPHA testleri pozitif olanlar sifilis enfeksi-
yonu kabul edildi. Hastalara ait sonuglar, Halk Saglig
Laboratuvarinin Laboratuvar Bilgi Yonetim Sistemin-
den retrospektif olarak incelenerek kayit altina alindi.
Testler elektrokemiliiminesans immiinoassay (Cobas
€601, Roche Diagnostic GmbH, Germany) yontemi ile
calisildi. VDRL, TPHA ve anti HIV testlerinde; Cobas
€601 i¢in >1.0 COI olan sonuglar pozitif olarak kabul
edildi. Anti HIV reaktif saptanan (>1.0 COI) hastalarin
ornekleri, dogrulama testi i¢cin Halk Saglig1 Genel Mii-
diirligii Ulusal AIDS Dogrulama Merkezi ve Viral He-
patitler Laboratuvarina gonderildi, dogrulama sonucu
pozitif gelen hastalar ¢alismaya dahil edildi. Hastalarin
yas, cinsiyet ve elektronik arsivde kayith VDRL, TPHA
ve anti-HIV ve HIV dogrulama sonuglar1 retrospektif
olarak degerlendirildi.

Bu caligma tip etigi standartlarina uygun olup Ga-
ziantep Universitesi Etik Kurulu'ndan 06.04.2023 tarih
ve 2023/03-3 karar numarasi ile onay alindi ve Helsinki
Deklerasyonu prensiplerine uygun olarak yapildi.

BULGULAR

Calismaya Ocak 2019 ve Aralik 2022 tarihleri ara-
sinda, birinci basamak saglik kuruluslarina bagvuran
18-65 yas arasindaki bireylerden taramalar sirasinda
anti HIV pozitif saptanip, dogrulama sonucu da pozitif
¢ikan toplam 44 HIV ile enfekte hasta dahil edildi. Bu
saglik kuruluslarinda toplam 344.067 hastada anti HIV
testi ¢alisilmis olup 44’tinde HIV enfeksiyonu saptan-
mustir. Yas gruplarina gore HIV enfeksiyonu saptanma
verileri tabloda verilmistir (Tablo 1). Yas ortalamasi
33.82+7.55 idi. Toplam 198.376 hastada VDRL ve/veya
TPHA testi ¢alisilmis olup 493’ pozitif saptanmustr.

HIV pozitif hastalardaki sifilis koenfeksiyon oranla-
rina bakildig1 zaman 18-24 yas grubunda iki erkek has-
tada (%33.3), 25-44 yas grubunda yedi erkek (%31.8),
iki kadin (%18.2) hastada pozitiflik saptanmistir. Her
iki yas grubunda da erkeklerde kadinlara gore daha
yitksek oranda koenfeksiyon saptanmistir. Calisma-
mizda 45-65 yas arasindaki hastalarda ise koenfeksi-
yon gortilmedi. HIV pozitif 44 hastanin 30’ti erkek, 14’i
kadin idi. Hastalarin dokuzu erkek, ikisi kadin olmak
tizere toplam 11’inde (%25) sifilis koenfeksiyonu go-
rildi (Tablo 2). Konenfeksiyon goriilen dokuz erkek
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Tablo 1. Yasa gore calisilan anti HIV test sayisi ve

pozitiflik sayis1

Yas Cinsiyet Test sayis1 | Pozitif sayis1
(n) (n)

18-24 Erkek 38282

Kadin 100326 8
25-44 Erkek 57395

Kadin 125144 =
45-65 Erkek 9998

Kadin 12922 3
Toplam 344067 44

Tablo 2. Yas ve cinsiyete gore HIV pozitif hasta sayis1

ile sifilis koenfeksiyonu sayisi ve oranlari

Yas Cinsiyet | HIV pozitif Sifilis
Hasta sayis1 koenfeksiyonu
(n) (n) (%)
18-24 Erkek 6 2(33.3)
Kadin 2 0(0)
25-44 Erkek 22 7 (31.8)
Kadin 11 2(18.2)
45-65 Erkek 2 0 (0)
Kadin 1 0 (0)
Toplam Erkek 30 9
Kadin 14 2

hastanin besi (%55.5) ESE olgular1 idi. Hasta dosyalar:
retrospektif tarandiginda 44 HIV pozitif hastadan 14
kadin (%100) hastada heteroseksiiel cinsel iligki, 18 er-
kek hastada heterosekstiel cinsel iligki, 12 erkek (%40)
hastada ise homoseksiiel/biseksiiel cinsel iliski oykiisii
vard1. 12 ESE olgusunun besinde (%41.6) koenfeksiyon
gorilmiustiir. On sekiz ESE olmayan olgunun ise dor-
diinde (%22.2) koenfeksiyon goriildii. Erkek cinsiyet ve
ESE olgularinda koenfeksiyon oranlar1 daha yiiksek idi.
Hastalarin damar i¢ci madde kullanimy, kesici-delici alet
yaralanmalar1 veya enfekte kan transfiizyonu oykiisii ile
ilgili bilgilere ulagilamadi.

TARTISMA

HIV ve T.pallidum cinsel yolla bulasan hastaliklara
yol agan baslica etken mikroorganizmalar olmasi nede-
ni ile ayni1 bireyde her iki mikroorganizma da beraber
hastalik yapabilmektedir (10). Hem iilkemizde hem
yurt disindaki ¢alismalarda HIV-sifilis koenfeksiyonu
ile ilgili yapilmis bircok ¢alisma mevcuttur. Erkeklerle
seks yapan erkek olgularda artan sifilisin baglica neden-
leri korunmasiz cinsel iliski (oral, anal), ¢ok partnerli
cinsel iliski, eslik eden baska cinsel yolla bulasan hasta-

liklar gibi riskli cinsel davranislardan kaynaklanmakta-
dir (11,12). Ancak koenfeksiyon olgular1 ESE olmayan
olgularda da goriilmektedir.

Caligmamiza gore 2019-2022 yillar1 arasindaki bi-
rinci basamak saglik kuruluslarinda saptanan dogru-
lamas1 yapilan HIV pozitif hastalarimizin %25’inde
sifilis koenfeksiyonu saptanmistir. Ulkemizde yapilan
ti¢ yillik donemde 384 HIV pozitif hastanin dahil edil-
digi bir caligmada da ayni oranda sifilis koenfeksiyonu
goriilmiistiir (13). Istanbul’ daki tek merkezde yapilan
bir ¢aligmada koenfeksiyon orani %19.3 iken, Hatay'da-
ki ¢alismada %13.3 koenfeksiyon orani tespit edilmis-
tir (14,15). Ulkemizden 25 farkli merkezin verilerinin
degerlendirildigi retrospektif, ¢ok merkezli bir ¢alig-
mada sekiz yillik donemde 3641 HIV ile enfekte hasta-
nin 2971’inde (%8) koenfeksiyon saptanmistir (16). Tek
merkezli 201 hastadan olusan baska bir ¢calismada ise
%23.3 tespit edilmistir (17). Ulkemizde daha ge¢mis
yillarda yapilan ¢alismalarda bu oran %1.4-7.6 arasinda
degismekte idi (18,19). Calismamizin verileri tilkemiz-
deki diger merkezlerin verileri ile uyumludur.

HIV-sifilis koenfeksiyonu sikligin1 aragtiran iilke-
miz disinda birgok ¢aliyma mevcuttur. Bagka bir ¢a-
lismada 9393 HIV pozitif hasta dahil edilmis ve 4536
(%48.3) hastada sifilis gortilmiistiir (20). Cinde yapilan
10 yillik verilerin toplandigi 4171 HIV pozitif hastanin
% 40.1’inde sifilis koenfeksiyonu saptanmistir (21).
[talyadaki bir caligmada ise koenfeksiyon orani %20
tespit edilmistir (22).

Sifilisin epidemiyolojik o6zellikleri iilkeler arasinda
degiskenlik gostermekle birlikte her gecen giin yeni
vakalar bildirilmektedir (23). Caliymamizda ESE olgu-
larinda koenfeksiyon orani %41.6 saptanmugtir. Ulke-
mizdeki ¢alismalarda ESE olgularinda sifilis koenfeksi-
yon siklig1 sirasiyla %28.7, %40, %37.5 tespit edilmigtir
(14,15,20). Cindeki 29 ¢alismanin verilerinin derlendi-
gi 34.740 hastay1 iceren bir meta-analiz ¢aliymasinda
sifilis koenfeksiyonu ESE olgularinda %21.9, ESE ol-
mayanlarda ise %10.3 tespit edilmistir (24). Bagka bir
calismada ise ESE olgularinda %42.5 saptanmigtir (21).
Bir¢ok caligmada ESE olgularinda koenfeksiyon, ESE
olmayan olgulara gore daha yiiksek oranlarda saptan-
mustir. Veriler arasindaki farkliliklarin vaka sayilarinin
farkli olmasindan kaynaklandigini diisiinmekteyiz.

Bizim c¢aliymamizda da her ne kadar vaka sayisi-
miz digerlerine gore az olsa da sonuglarimiz literatiirle
uyumludur. HIV pozitif hastalardaki sifilis koenfeksi-
yonu olgu sayilari, egitim durumu, kiiltiirel farkliliklar,
tilke, cinsel tercih vb durumlara gore degismekle birlik-
te caliymamuzin verileri literatiirle uyumludur.

Sonug olarak son yillarda iilkemizde daha yiiksek
oranlarda koenfeksiyonlar goriilmektedir. Giderek
artan yeni HIV enfeksiyonlar1 ve bu hastalarin AIDS
tablosunda bagvurmalari, antiretroviral tedavide gecik-
me ve riskli cinsel davranislarin devam etmesinin bu
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artan egilimden sorumlu oldugunu diisiinmekteyiz.
Seroprevalans oranlarindaki gesitliligin merkezlerdeki
hasta sayilari, ESE olgu grubu, merkezlerin diger cin-
sel yolla bulasan hastaliklar1 sorgulama davranislar: ve
tarama aligkanliklarinin farkliigindan kaynaklandigin
diisiinmekteyiz. Ulkemiz adina yeni ve populasyonu
daha genis hasta grubunun dahil edildigi ¢aligmalarin
yapilmast durumunda giincel seroprevalans verileri-
ne ulasilacaktir. HIV ile enfekte bireylerde artan sifiliz
oranlarinin ve epidemiyolojik 6zelliklerin bilinmesi,
egitim diizeyinin arttirilmas: ve birinci basamak saglik
kuruluslarinda taramalarin artirilmasi kontrol strateji-
lerinin uygulanabilmesi adina 6nemlidir. Bununla bir-
likte galismamuz birinci basamak saglik kuruluslarinda
yapilan tarama testlerinin énemini gostermektedir.

Etik onay: Bu calisma tip etigi standartlarina uy-
gun olup Gaziantep Universitesi Etik Kurulu'ndan
06.04.2023 tarih ve 2023/03-3 karar numarasi ile onay
alind1 ve Helsinki Deklerasyonu prensiplerine uygun
olarak yapildi.

Finansal A¢iklama ve Cikar Catigsmasi: Calisma-
miz herhangi bir kurum ve kurulusca finanse edilme-
mistir. Bu ¢aligmada yazarlar arasinda her hangi bir
konuda ¢ikar ¢atigmasi bulunmamaktadir.

Aragtirmacilarin Katki Oran1 Beyan Ozeti: Tiim
yazarlar makaleye esit olarak katki sunduklarini beyan
ederler.

KAYNAKLAR

1. HIV-AIDS Istatistik [Internet]. Ankara: T.C. Saghk Bakanli
Halk SagligiGenel Midiirliigii; [12 Mayis 2023]. Available from:
https://hsgm.saglik.gov.tr/tr/bulasici-hastaliklar/hiv-aids/hiv-
aids-liste/hiv-aids-istatislik.html.

2. Smith CJ, Ryom L, Weber R, Morlat P, Pradier C, Reiss P, et al.
Trends in underlying causes of death in people with HIV from
1999 to 2011 (D:A:D): a multicohort collaboration. Lancet.
2014;384(9939):241-248.

3. Hook EW, 3rd. Syphilis. Lancet. 2017;389(10078):1550-7. Epub
20161218. doi: 10.1016/s0140-6736(16)32411-4. PubMed
PMID: 27993382.

4. Newman L, Rowley ], Vander Hoorn S, Wijesooriya NS, Unemo
M, Low N, et al. Global Estimates of the Prevalence and Inci-
dence of Four Curable Sexually Transmitted Infections in 2012
Based on Systematic Review and Global Reporting. PLoS One.
2015;10(12):¢0143304.

5. Sifilis Istatistik [Internet]. Ankara: T.C. Saglik Bakanlig: Halk
Saglig Genel Mudiirliigii; [cited 2023 12 Mayis 2023]. Available
from: https://hsgm.saglik.gov.tr/tr/bulasici-hastaliklar/sifiliz/si-
filiz-liste/sifiliz-istatistik. html.

6. Quinn TC, Cannon RO, Glasser D, Groseclose SL, Brathwaite
WS, Fauci AS, et al. The association of syphilis with risk of
human immunodeficiency virus infection in patients attend-
ing sexually transmitted disease clinics. Arch Intern Med.
1990;150(6):1297-302.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cantor AG, Pappas M, Daeges M, Nelson HD. Screening for
Syphilis: Updated Evidence Report and Systematic Review for the
US Preventive Services Task Force. Jama. 2016;315(21):2328-37.
Burchell AN, Allen VG, Gardner SL, Moravan V, Tan DH, Gre-
wal R, et al. High incidence of diagnosis with syphilis co-infec-
tion among men who have sex with men in an HIV cohort in
Ontario, Canada. BMC Infect Dis. 2015;15:356.

Souza CF, Bornhausen-Demarch E, Prata AG, de Andrade FC,
Fernandes MP, Lopes MR, et al. Syphilis, leprosy, and human
immunodeficiency virus coinfection: a challenging diagnosis.
Cutis. 2013;92(2):71-76.

Solomon MM, Mayer KH, Glidden DV, Liu AY, McMahan VM,
Guanira JV, et al. Syphilis predicts HIV incidence among men
and transgender women who have sex with men in a preexpo-
sure prophylaxis trial. Clin Infect Dis. 2014;59(7):1020-6.
Thurnheer MC, Weber R, Toutous-Trellu L, Cavassini M, Elzi
L, Schmid P, et al. Occurrence, risk factors, diagnosis and treat-
ment of syphilis in the prospective observational Swiss HIV Co-
hort Study. AIDS. 2010;24(12):1907-1916.

Wong W, Chaw JK, Kent CK, Klausner JD. Risk factors for early
syphilis among gay and bisexual men seen in an STD clinic: San
Francisco, 2002-2003. Sex Transm Dis. 2005;32(7):458-63.
Sarigiil F, User U, Oztoprak N. Seroprevalence and risk factors
in HIV/AIDS patients coinfected with syphilis. Klimik Dergisi.
2019;32:161-164.

Cabalak M, Bal T. HIV pozitif olgularda viral hepatit ve sifiliz
koinfeksiyonu seroprevalansinin irdelenmesi. Flora Infeksiyon
Hastaliklar1 ve Klinik Mikrobiyoloji Dergisi, 2020:25(3);354-360.
Koksal MO, Beka H, Evlice O, Ciftci S, Keskin F, Basaran S, et al.
Syphilis seroprevalence among HIV-infected males in Istanbul,
Turkey. Rev Argent Microbiol. 2020;52(4):266-71.

Sarigiill F Sayan M, Inan D, Deveci A, Ceran N, Celen MK,
et al. Current status of HIV/AIDS-syphilis co-infections: a
retrospective multicentre study. Cent Eur ] Public Health.
2019;27(3):223-228.

Oztirk S. HIV ile Yasayan Bireylerde Sifilis Koinfeksiyonu:
Ugiincii Basamak Hastane Verileri. Klimik Journal/Klimik Der-
gisi. 2023;36(1).

Sayan M, Willke A, Ozgunes N, Sargin F. HIV-1 subtypes and
primary antiretroviral resistance mutations in antiretroviral
therapy naive HIV-1 infected individuals in Turkey. Jpn ] Infect
Dis. 2013;66(4):306-11.

Sayan M, Sargin F, Inan D, Sevgi DY, Celikbas AK, Yasar K, et al.
HIV-1 Transmitted Drug Resistance Mutations in Newly Diag-
nosed Antiretroviral-Naive Patients in Turkey. AIDS Res Hum
Retroviruses. 2016;32(1):26-31.

Lee E, Kim ], Bang JH, Lee JY, Cho SI. Association of HIV-syph-
ilis coinfection with optimal antiretroviral adherence: a na-
tion-wide claims study. AIDS Care. 2020;32(5):651-655.

Fan L, Yu A, Zhang D, Wang Z, Ma P. Consequences of HIV/
Syphilis Co-Infection on HIV Viral Load and Immune Response
to Antiretroviral Therapy. Infect Drug Resist. 2021;14:2851-62.
F DIT, Mandel VD, Cuomo G, Coppini M, Guaraldi G, Muss-
ini C, et al. HIV and syphilis: incidence rate of coinfection and
syphilis reinfection in a cohort of newly diagnosed HIV pa-
tients. Ital ] Dermatol Venerol. 2022;157(2):158-63.

Kenyon CR, Osbak K, Tsoumanis A. The Global Epidemi-
ology of Syphilis in the Past Century - A Systematic Review
Based on Antenatal Syphilis Prevalence. PLoS Negl Trop Dis.
2016;10(5):e0004711.

WuY, Zhu W, Sun C, Yue X, Zheng M, Fu G, et al. Prevalence of
syphilis among people living with HIV and its implication for
enhanced coinfection monitoring and management in China: A
meta-analysis. Front Public Health. 2022;10:1002342.

KSU Medical Journal 2023;18(3): 95-98

KSU Tip Fak Der 2023;18(3): 95-98



Derleme (Review)

Sarkopeni’ye Genel Bakis ve Iliskili Faktorler
Overview of Sarcopenia and Related Factors

Tuba Tiilay KOCA', Cemile Buket TUGAN YILDIZ?

! Kahramanmaras Siit¢ii Imam Universitesi, Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon, Tiirkiye
2 Kahramanmaras Siit¢ii Imam Universitesi, Tip Fakiiltesi, Noroloji, Tiirkiye

Ozet

Sarkopeni akselere kas kiitle ve fonksiyon kaybini igeren progresif ve generalize kas iskelet bozuklugudur. Fiziksel aktivite ve beslenme sarkopeni onlen-
mesinde ana yollardir. Sarkopeni tanisi, kas kiitle 6l¢limlerine ve kas giiciinii veya fiziksel performansi degerlendiren fonksiyonel testlere dayanir. Sarkopeni
patogenezi kompleks ve multifaktoryeldir.

Sarkopenik hastalarda hastaligin tedavisinde farmakolojik ilaglarin yoklugunda non-farmakolojik 6nlemler tek segenek olarak karsimiza ¢ikmaktadir. Far-
makolojik tedavi 6nerilerinde, vitamin D, testosteron, dstrojenler, protein ve aminoasitler, biiyiime hormonu, yag asitleri, vitamin ve mineralleri igermekte-
dir. Bu alanda yeni arastirmalar devam etmektedir. Fiziksel aktivitenin tek basina veya protein suplementasyonuyla birlikte ileri yas kisilerde engellilik ve
kirilganligi 6nlemede kas kiitlesi ve kuvvetini artirma yoluyla efektif oldugu gosterilmistir.

Anahtar Kkelimeler: Sarkopeni, Kirilganlik, Geriatri

Abstract

Sarcopenia is a progressive and generalized skeletal muscle disorder involving accelerated loss of muscle mass and function. Physical activity and nutrition
are the main ways to prevent sarcopenia. The diagnosis of sarcopenia is based on muscle mass measurements and functional tests that assess muscle strength
or physical performance. The pathogenesis of sarcopenia is complex and multifactorial.

In the absence of pharmacological drugs in the treatment of the disease in sarcopenic patients, non-pharmacological methods appear as the only option.
Pharmacological treatment recommendations include vitamin D, testosterone, estrogens, protein and amino acids, growth hormone, fatty acids, vitamins and
minerals. New researches continues in this area. Physical activity alone or in combination with protein supplementation has been shown to be effective in
preventing disability and fragility in older people by increasing muscle mass and strength.

Keywords: Sarcopenia, Frailty, Geriatrics
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GIRIS

[leri yas ve kronik hastalikli bireylerde yasam kalite-
si hem fiziksel hem de psikososyal iyilik halinin saglan-
mast ile olmaktadir. Sarkopeni her iki durumda kargi-
miza siklikla ¢ikan yasam kalitesini ve tedavi bagarisini
olumsuz etkileyen bir klinik antitedir. Bu derlemede
sarkopeni tanisi, epidemiyolojisi, prevelansi, saglikla
ilgili sonuglar1 ve iligkili faktorler giincel literatiir bilgi-
leri 15181nda 6zetlenecektir.

TANIM VE EPiDEMiYOLOJi

Sarkopeni ileri yas bireylerde kas kuvveti ve kiitle-
sinde kayb1 ifade eder. Morbidite, mortalite ve saglik
bakim giderleri sebebiyle aragtirma ve toplum saglig
politikalarinin major konusu haline gelmistir. Klinik
6nemine ragmen, sarkopeni yeterince tani almamis ve
rutin pratikte yeterince kontrol altina alinmamaktadir

(1).

Sarkopeni prevalansi ileri yas bireylerde ortalama
%6-22 civar1 degismektedir. Prevelansi cinsiyet, yas,
patolojik durumlar ve tani kriterlerine bagli olarak
degismektedir. Genel olarak tan1 konmayan bir saglik
problemidir. Diigmeler, fonksiyonel yetersizlik, kiril-
ganlik ve mortalite ile iliskilidir. Yasla iliskili olarak ileri
yas insanlarda goriilmekte ve genetik ve yasam stili fak-
torlerinden etkilenebilmektedir. Efektif 6nleyici tedavi
stratejilerinin diizenlenmesi ile sarkopeni rutin klinik
pratigimizde yer alacaktir (2).

Sarkopeni alaninda daha iyi bir sekilde tanimlanmig
tan1 araglarina, 6nlemlere ve bireysel saglik bakimini
saglamaya ihtiyag vardir (3). Primer sarkopeni ileri yas
iligkili kas kiitlesi kaybidir. Sekonder sarkopeni (hasta-
lik iligkili sarkopeni) kas fonksiyonunu gozetmeksizin
kas kiitle kaybina odaklanmaktadir. Bu hastaliklar ara-
sinda baslica kanser, kronik obstruktif akciger hasta-
liklari, kardiyovaskiiler hastaliklar, kronik romatizmal
hastaliklar, nérolojik hastaliklar yer almaktadir. Sekon-
der sarkopeni varliginda ek olarak altta yatan hastaligin
tedavisini de igerir. Primer saglik bakim profesyonelleri
yas-iligkili ve hastalik-iligkili sarkopeni agisindan risk
faktorleri ozellikle diisiik fiziksel aktivite ve sedanter
yasam gibi risk faktorlerini tanimlanmalidir. Kas kiitle-
sinin uygun yontemlerle dl¢iimii i¢in daha fazla klinik
aragtirmalara ihtiya¢ vardir. Sarkopeni, hastalik iliskili
kas kiitlesi olan miyopatiden ayr1 bir kavramdir. Primer
sarkopeni sebeblerini;

1. 1leri yas
2. Azalmus fiziksel aktivite
3. Anoreksia

4. Azalmig néronal motor tnitler

Artmus sitokinler
Azalmis testosteron
Azalmis DHEA
Diisiik dogum agirlig

o N aw

Azalmis bitylime hormonu, IGF-1

10. Azalmis vaskiiler akim,

olarak maddeleyebiliriz (4). Otoimmiin hastalikli
geng bireylerde de cesitli sebeplerle sarkopeni gelisebi-
lecegini akilda tutmaliy1z (5).

SARKOPENI SINIFLAMA KRITERLERI,
OLCEKLER

Sarkopeni terimi 1988de tanimlanmustir. Orijinal
tanimu ileri yash kisilerde Dual enerji X-ray absorbsiyo-
metre (DXA) ile apendikiiler kas kiitlesinde ‘kas kaybr’
olarak tanimlanmstir. 2010 yil1 uzlasi raporlarinda dii-
siik kas kitlesine ek olarak diisiik kas fonksiyonu olarak
degistirilmistir. Sarkopeni, Kaseksi ve Zayiflik (SAR-
C-F) toplulugu tarafindan SARC-F 6lgegini iceren, el
kavrama giicii veya sandalye kalk testi ile birlikte DXA
Olctimiini (appendikiiler kas kiitlesi) icermesi Oneril-
mektedir. Ultrason ve kreatinin diliisyon teknikleri ise
gelisme asamasindadir (6).

Sarkopenide tanisal bir konsensusa hentiz ulagila-
mamuigtir. Sarkopeni tanimlar: kas kiitlesi, kuvvet ve
tiziksel performans 6l¢ctimlerini icerir (7). 2010 yilin-
da Avrupa Ileri Yas Sarkopeni Calisma Grubu (EWG-
SOP1) sarkopeni tanimini yayinladi. 2018 yilinda ¢alis-
ma grubu orijinal tanimini giincelledi. Buna onerilere
gore; sarkopeni diisiik kas kiitlesinin anahtar karak-
teristik ozelligi tizerine odaklanmaktadir. Diigiik kas
kiitlesi nitelik ve nicelik olarak sarkopeni tanisini teyit
etmek icin kullanildi. Koti fiziksel performans ciddi
sarkopeni i¢in belirleyici olarak tanimlandi. Sarkopeni
tanisi, dogrulanmasi ve ciddiyetini belirleme adina bir
klinik algoritm giincellendi. Esik 6l¢iim degerler sag-
land1. Bu oOneriler ile sarkopeni ve risk farkindaligini
artirmak ve ayrica saglik profesyonellerinin erken tani
ve tedavide gorev almalar1 amaglandi (8).

Avrupa Ileri Yas Sarkopeni Calisma Grubu sarkope-
ninin {i¢ kavramsal agamasini tanimlamistir. Pre-sarko-
peni, kas giiciinii veya fiziksel performansi etkilemeyen
diisiik kas kiitlesi ile karakterizedir. Sarkopeni, diisitk
kas kiitlesi ve azalmis kas kuvveti veya diisiik fiziksel
performans ile karakterizedir. Tiim kriterler karsilandi-
ginda siddetli sarkopeni ile karakterize edilir (9).

EWGSOP1’e gore sarkopeni evrelemesi:

1. Presarkopeni evresi: Kas giicii ve fiziksel perfor-
mans etkilenmemistir ama kas kiitlesi azalmistir.
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2. Sarkopeni evresi: Kas kiitlesinde azalmayla bir-
likte kas giicii veya performansi azalmigtir.

3. Agir sarkopeni: Kas kiitlesi, kas giicii ve perfor-
mansinin hepsinde azalma vardir.

Avrupa Ileri Yas Sarkopeni Calisma Grubu kriter-
lerine gore hem kemik kiitlesi ve hem kas fonksiyo-
nunda distiklik ile sarkopeni tanisi konulmaktadir.
Bununla birlikte erken tanisi i¢cin biyomarkerlar ta-
nimlanmaya baslanmaktadir. Klinik pratikte basit ta-
rama araglari, SARC-F skoru gibi, faydali olabilmekte-
dir (Sekil 1)(1-3).

Dent ve arkadaslar1 tarafindan sarkopeni tarama,
tan1 ve yonetimi alanlarinda Oneriler diizenlenmistir
(10). Ayrica kas kiitlesi ve fonksiyonunu degerlendir-
mede biyoempedans analiz (BIA), dual X ray absorb-
siyometri (DXA), antropometrik ol¢iimler, el stkma
giicii, yliriime hizi, kalk ve yiirii testi, 6 metre yiiriime
testi... vb yontemler klinikte kullanilabilir.

SARKOPENI PATOFIZYOLOJiSi

Patofizyolojisi multifaktoryeldir; nérolojik bozuk-
luk, kas protein dongiisii, hormonal degisiklikler (dii-
zensizlik ve sensitivitesi), inflamatuvar yolak aktivasyo-
nu, oksidatif stres, fiziksel aktivite yetersizligi, kronik
hastalik, yag infiltrasyonu, kotii beslenme bunlar ara-
sindadir. Apoptoz, mitonkondrial bozukluk, iskelet
kas1 anjiotensin sistem ile iligkili yeni molekiiler bul-
gular biyolojik mekanizmalarin da tedavide yeri olup

Kuvvet

Yiiriimede yardim

Sandalyeden kalkma
zorlanirsiniz?

Merdiven ¢ikma
zorlanirsiniz?

Diismeler

Sekil 1

4.5 kg kaldirmada ne kadar zorlanirsiniz?

Bir odaya ne kadar zorlukla yiiriirsiiniiz?

Sandalye veya yataktan transferlerde ne kadar

10 basamak merdiven ¢ikmakta ne kadar

Gegen y1l kag kez distiiniiz?

olmayacag1 konusunu giindeme getirmistir. Yaglanma
ile birlikte anabolik hormonlarda azalma [testosteron,
oOstrojen, biiytime hormonu, insiilin benzeri biiytime
faktorii-1(IGF-1)], miyofibrillerin apopitotik aktivi-
tesinde, proinflamatuvar sitokinlerde [timor nekroz
faktori-alfa (TNF-a)], interlokin 6 (IL-6) ve serbest
radikal akiimiilasyonuna bagl oksidatif streste artma,
kas hiicrelerinin mitokondriyal fonksiyonlarinda degi-
siklikler ve a-motor noronlarin sayisinda azalma sarko-
peni gelisiminde rol oynayabilir (11).

Patogenezi kas biiylimesinin pozitif ve negatif regii-
latorleri arasindaki dengeye dayanmaktadir. Molekiiler
ve hiicresel mekanizmalarin heniiz tam olarak karakte-
rize edilmemis olmasi efektif tedavi basarisini diisiir-
mektedir (12). Kronik kardiyovaskiiler hastaliklarda
malnutrisyon, diisiik kas kan akimi, otofaji, protein kas
yikimi, oksidatif stress, inflamasyon ve yetersiz fiziksel
aktivite gibi birden fazla mekanizma ile sarkopeniyi
siklikla gormekteyiz (13).

YASLILIKTA SARKOPENI

Diinya genelinde saglik alaninda bilimsel ve tekno-
lojik ilerlemeler ve yasam beklentisinin artmasi ile ileri
yaslt popiilasyonun sayisinda artigla sonuglanmaktadir.
Yaslilik sarkopeni ile iligkilidir. Kas kuvvetinde kay1p kas
kiitle ve motor fonksiyonda azalma ile sonuglanmakta-
dir. Bu siireg ileri yas bireylerde progresif kas kotiiye
gidisini hizlandirmaktadir. Sarkopeni self-yetersizlikle
iliskili olarak yasam kalitesini diigiirmektedir. Sarkopeni

Hig:0

Biraz: 1

Cok veya imkansiz:2

Hig:0

Biraz: 1

Cok, yardimla veya imkansiz:2
Hig:0

Biraz: 1

Cok, yardimla veya imkansiz:2
Hic:0

Biraz: 1

Cok veya imkansiz:2

Hic: 0

1-3 diigme: 1

>4 diigme: 2
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appendikiiler kas kiitlesi, kas kuvveti ve fiziksel perfor-
mans Ol¢iimlerinin kombinasyonu ile tanimlanan yas-i-
ligkili kas kaybi olarak ifade edilmektedir (14).

Sarkopeni kirilganlik sendromunun oOnemli bir
komponentidir ve ileri yas bireylerde engellilik, morbi-
dite ve mortalite sebebidir (15). Sarkopeni kiside yiik-
sek maliyete sebep olan saglik durumundaki bozulmay1
ifade eder. Mobilitede bozulma, diisme ve kirik riskin-
de artis, glinliik aktivite performansinda bozulma, en-
gellilik, bagimsizlik kaybi ve 6liim riskinde artisa sebep
olabilir. Sarkopeni diisme, kirik, bagimlilik, hastane
hizmetleri, kotii yasam kalitesi ve mortalite riskini ar-
tirmaktadir. Bu agidan bakildiginda sarkopeninin bir
toplum saglig1 projesi komponentleri i¢inde yer almasi
gerekliligini dogmaktadir.

POSTMENAPOZAL DONEM
KADINLARDA SARKOPENI

Kadinlarda yapilan arastirmalarda, menopoz ve
yaslanma ile karsilastik¢a kas kiitlesi ve kas giicti kay-
b1 saptanmaktadir. Bu nedenle, kas bozulmasinin za-
manla ilerlemesi muhtemeldir. Yagh kadinlarda diigme
insidansi, sarkopeninin ciddiyeti ile birlikte %15’ten
%72’ye giderek artmaktadir. Bu nedenle diigme ve ki-
rilma riskini azaltmak i¢in kas kiitlesi kaybini ve bunun
sonucunda sarkopeni oncesi durumun sarkopeniye
ilerlemesini 6nlemek 6nemlidir (16-18). Yash popiilas-
yonun orani arttik¢a, yash kadinlarin yaklagik tigte biri-
ne sarkopeni teshisi konmaktadir ve risk faktorleri kilo
kayb1 ve diistik kuadriseps kuvvetidir. Yakin zamanda
menopoza girmis kadinlarda pre-sarkopeni ve sarko-
peninin erken teshisi, diigme ve kiriklar1 6nlemeye ve
saglikli yaslanmay1 desteklemeye yardimci olacak zorlu
bir gorevdir (19).

INME HASTALARINDA SARKOPENI

Iskelet kaslarinin nitelik ve nicelik dejenerasyonu ile
karakterize olan sarkopeni, asil olarak kas kuvvetinde
bozulma ile presente olmaktadir. Inme gegiren hasta-
larda beyin hasari, yapisal adaptasyonlar, sinirl fiziksel
aktivite ve malnutrisyon gibi birden fazla sebebe bagh
olarak siklikla sarkopeni gelisemektedir. Inme gegiren
hastalarda ayni1 zamanda ileri yasa bagh olarak da sar-
kopeni gelistigi icin stroke iligkili sarkopeniyi degerlen-
dirmek zor olmaktadir. Erken donemde sarkopeninin
taninmasiyla egzersiz, diyet, medikal 6nlemlere bagvu-
rulmaktadir. Fakat spesifik hastaliklarla iliskili sarkopeni
ile ilgili rehber ve tedavi protokolleri yeterli degildir (20).

Sarkopeninin altta yatan patofizyolojisinde yetersiz
beslenme yatmaktadir. Bu sebeple inme hastalarimizda
nutrisyonel durumun degerlendirilmesi gerekmektedir.

Inme hastalarinda nutrisyonel durum ayrica fonksiyo-
nel ve performans prognozunu da etkilemektedir. Ye-
tersiz nutrisyon kotii prognoz ile iliskilidir (21).

Jung H]J ve arkadaslar1 (21) stroke hastalarinda sar-
kopeniyi arastirdiklar1 ¢aligmalarinda tibialis kasinin
ultrasonografik degerlendirimi, manuel kas testi ve
Berg denge skalasinin sarkopeni degerlendiriminde
kullanilabilecegini desteklemektedirler. Inme hastala-
rinin nororehabilitasyonunda sarkopeninin efektif de-
gerlendirimi tedavi basarisini artiracaktir.

KRONIK INFLAMATUVAR
HASTALIKLAR VE SARKOPENI

Kronik inflamatuvar romatizmal hastalig1 olan has-
talarda yaslanmadan bagimsiz olarak sarkopeni (se-
konder sarkopeni) olabilir. Kronik enflamatuar hastalik
varlig1 sarkopeniyi hizlandirir (kas giiciinde, islevinde
ve kitlesinde azalma) ve hem morbidite hem de mor-
taliteyi olumsuz etkiler. Halihazirda bu tiir durumlar-
da sarkopeninin boyutu, sarkopeninin nasil dogru bir
sekilde degerlendirilecegi ve sarkopeniye neden olan
jenerik veya hastaliga 6zgii mekanizmalarin olup olma-
dig1 konusunda sinirli sayida arastirma bulunmaktadir
(23,24). Bu hastalarda kronik inflamasyonun sarkope-
niye sebep oldugu diisiiniilmektedir (5). Kronik infla-
masyon ve azalmis fiziksel aktivite sarkopeni gelisimi
iin risk faktorleri oldugundan, immiin aracili romatiz-
mal hastaliklarda sarkopeninin roliinii degerlendirmek
kritik 6neme sahiptir (25). Romatizmal hastalik reha-
bilitasyonu kapsaminda sarkopeniye yonelik endiirans
egzersizlerinin tedavi protokollerinde yer almasi gerek-
mektedir.

SARKOPENI TEDAVi YONETIiMi

Akut hastaliklardan iyilesmeyi hizlandirmak ve
kronik hastaligin baglamasinin gecikmesi icin diizgiin
beslenme durumu saglamak onemlidir. Farmakolo-
jik tedavi Onerilerinde, halen yeni arastirmalar devam
etmekle birlikte, vitamin D, testosteron, Ostrojenler,
protein ve aminoasitler, bitylime hormonu, yag asitleri,
vitamin ve mineralleri icermektedir (26).

Sarkopeni yonetimi kas kuvveti ve yiirliylis antren-
manint igeren fiziksel tedavi tizerine odaklanmaktadir.
Sarkopeni yonetiminde direng egzersizleri giinliik 1-1.5
gr/kg protein alimi ile kombine edilmelidir. Hem primer
hem sekonder sarkopeni tedavi onerilerinde egzersizler
yer almaktadir. Tedavi kisminda direngli fiziksel aktivite,
protein takviyeleri/protein zengin diyet icermelidir (27).

Fiziksel aktivitenin metabolik ve kardiyovaskiiler
hastaliklar tizerindeki olumlu etkilerine ek olarak, di-
reng ve endurans egzersiz antrenmanini igeren diizenli
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egzersiz programi (haftada 3 kez) sarkopenik kaslarda,
kas kiitlesi, kuvvet ve fonksiyonu iyilestirme yoluyla,
ciddi pozitif bir etkide bulunabilir. {leri yas bireyler bu
tip egzersiz programlarina katilma konusunda cesaret-
lendirilmelidir. Kuvvet antrenmani hipertrofiyi stimiile
etme ve kuvveti artirma yoluyla sarkopeni tedavisinde
en etkin metot olarak gozitkmektedir (28). Fiziksel ak-
tivite sarkopeni ve semptomlarini geciktirecek yegane
strateji olmaya devam etmektedir.

fleri yas eriskinlerde sarkopeninin istenmeyen so-
nuglaria karsi koymak i¢in birinci basamak tedavi
olarak direng egzersizi (RE) 6nerilmektedir. Bununla
birlikte, RE'nin saglikli yash eriskinlerde kas giiciinii ve
islevini iyilestirmek icin etkili bir miidahale oldugunu
gosteren onemli kanitlar olsa da, sarkopeni ile yasayan
yash insanlarda faydalar1 ve egzersiz regetesi hakkinda
¢ok daha az sey bilinmektedir. Hurst C. ve arkadasla-
129 haftada iki kez egzersiz seansindan olusan ve 6-12
tekrardan olusan 1-3 set i¢in nispeten yiiksek derecede
eforla gerceklestirilen iist ve alt viicut egzersizlerinin
bir kombinasyonunu igeren bir direngli egzersiz prog-
ramini 6nermektedirler.

SONUC

Sarkopeni akselere kas kiitle ve fonksiyon kaybini
iceren progresif ve generalize iskelet kas bozuklugudur.
Fiziksel aktivite ve beslenme sarkopeni 6nlenmesinde
ana yollardir. Sarkopeni tanisi, kas kiitle 6l¢timlerine
ve kas giiclinii veya fiziksel performans: degerlendi-
ren fonksiyonel testlere dayanir. Sarkopeni patogenezi
kompleks ve multifaktoryeldir. Sarkopenik hastalarda
hastaligin tedavisinde farmakolojik ilaglarin yokluguy-
la non-farmakolojik 6nlemler tek segenek olarak karsi-
miza ¢tkmaktadir. Fiziksel aktivite ve egzersizlerin tek
basina veya protein suplementasyonuyla birlikte ileri
yas kisilerde engellilik ve kirilganlig1 6nlemede kas kiit-
lesi ve kuvvetini artirma yoluyla efektif oldugu goste-
rilmistir.

Yazar katki beyani: Yazarlar yaziya esit oranda kat-
kida bulundugunu beyan eder.

KAYNAKLAR

1. Dhillon RJ], Hasni S. Pathogenesis and Management of Sar-
copenia. Clin Geriatr Med. 2017;33(1):17-26. doi: 10.1016/j.
cger.2016.08.002. PMID: 27886695; PMCID: PMC5127276.

2. Cruz-Jentoft AJ, Sayer AA. Sarcopenia. Lancet.
2019;393(10191):2636-2646. doi: 10.1016/50140-
6736(19)31138-9. Epub 2019 Jun 3. Erratum in: Lancet. 2019
Jun 29;393(10191):2590. PMID: 31171417.

3. Papadopoulou SK. Sarcopenia: A Contemporary Health
Problem among Older Adult Populations. Nutrients.
2020;12(5):1293. doi: 10.3390/nul2051293. PMID: 32370051;
PMCID: PMC7282252.

10.

11.

12.

14.

15.

16.

17.

18.

Bauer J, Morley JE, Schols AMW], Ferrucci L, Cruz-Jentoft AJ,
Dent E, et al. A Time for Action. An SCWD Position Paper. |
Cachexia Sarcopenia Muscle. 2019;10(5):956-961. doi: 10.1002/
jesm.12483. Epub 2019 Sep 15. PMID: 31523937; PMCID:
PMC6818450.

An HJ, Tizaoui K, Terrazzino S, Cargnin S, Lee KH, Nam SW,
et al. Sarcopenia in Autoimmune and Rheumatic Diseases:
A Comprehensive Review. Int J Mol Sci. 2020;21(16):5678.
doi: 10.3390/ijms21165678. PMID: 32784808; PMCID:
PMC7461030.

Woo J. Sarcopenia. Clin Geriatr Med. 2017;33(3):305-314.
doi: 10.1016/j.cger.2017.02.003. Epub 2017 May 13. PMID:
28689564.

Dodds RM, Roberts HC, Cooper C, Sayer AA. The Epide-
miology of Sarcopenia. J Clin Densitom. 2015;18(4):461-6.
doi: 10.1016/j.jocd.2015.04.012. Epub 2015 Jun 12. PMID:
26073423; PMCID: PMC4629409.

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Ceder-
holm T, et al. Writing Group for the European Working Group
on Sarcopenia in Older People 2 (EWGSOP2), and the Extended
Group for EWGSOP2. Sarcopenia: revised European consensus
on definition and diagnosis. Age Ageing. 2019 Jan 1;48(1):16-
31. doi: 10.1093/ageing/afy169. Erratum in: Age Ageing.
2019;48(4):601. PMID: 30312372; PMCID: PMC6322506.
Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T,
Landi E et al. Sarcopenia: European consensus on definition
and diagnosisReport of the European Working Group on Sar-
copenia in Older People A. Age Ageing 2010;39:412-423.

Dent E, Morley JE, Cruz-Jentoft AJ, Arai H, Kritchevsky SB,
Guralnik J, et al. International Clinical Practice Guidelines for
Sarcopenia (ICFSR): Screening, Diagnosis and Management.
J Nutr Health Aging. 2018;22(10):1148-1161. doi: 10.1007/
$12603-018-1139-9. PMID: 30498820.

Walston JD. Sarcopenia in older adults. Curr Opin Rheumatol.
2012 Nov;24(6):623-7. doi: 10.1097/BOR.0b013e328358d59b.
PMID: 22955023; PMCID: PMC4066461.

Pascual-Fernandez ], Fernandez-Montero A, Cérdova-Martin-
ez A, Pastor D, Martinez-Rodriguez A, Roche E. Sarcopenia:
Molecular Pathways and Potential Targets for Intervention. Int
J Mol Sci. 2020;21(22):8844. doi: 10.3390/ijms21228844. PMID:
33266508; PMCID: PMC7700275.

. YinJ, Lu X, Qian Z, Xu W, Zhou X. New insights into the patho-

genesis and treatment of sarcopenia in chronic heart failure.
Theranostics. 2019;9(14):4019-4029. doi: 10.7150/thno.33000.
PMID: 31281529; PMCID: PMC6592172.

Liguori I, Russo G, Aran L, Bulli G, Curcio E Della-Morte
D, et al. Sarcopenia: assessment of disease burden and strat-
egies to improve outcomes. Clin Interv Aging. 2018;13:913-
927. doi: 10.2147/CIA.S149232. PMID: 29785098; PMCID:
PMC5957062.

Phu S, Boersma D, Duque G. Exercise and Sarcopenia. J Clin
Densitom. 2015;18(4):488-92. doi: 10.1016/j.jocd.2015.04.011.
Epub 2015 Jun 10. PMID: 26071171.

Keller K, Engelhardt M. Strength and muscle mass loss with ag-
ing process. Age and strength loss. Muscles Ligaments Tendons
J 2013;3:346-350.

Douchi T, Yamamoto S, Nakamura S, et al. The effect of
menopause on regional and total body lean mass. Maturitas
1998;29:247-252.

Gadelha AB, Vainshelboim B, Ferreira AP, Neri SGR, Bottaro
M, Lima RM. Stages of sarcopenia and the incidence of falls
in older women: a prospective study. Arch Gerontol Geriatr
2018;79:151-157.

KSU Medical Journal 2023;18(3): 99-104

KSU Tip Fak Der 2023;18(3): 99-104



KOCA ve ark.

19.

20.

21.

22.

23.

24.

Khongsri N, Tongsuntud S, Limampai P, Kuptniratsaikul V.
The prevalence of sarcopenia and related factors in a commu-
nity-dwelling elders Thai population. Osteoporos Sarcopenia
2016;2:110-115.

Papadatou MC. Sarcopenia in Hemiplegia. ] Frailty Sarcopenia
Falls. 2020 Jun 1;5(2):38-41. doi: 10.22540/JESF-05-038. PMID:
32510029; PMCID: PMC7272773.

Sunada Y. A Potential Nutritional Indicator Predictable for
Stroke-Related Sarcopenia. JMA J. 2022 Jan 17;5(1):72-73. doi:
10.31662/jmaj.2021-0206. Epub 2021 Dec 28. PMID: 35224262;
PMCID: PMC8826923.

Jung HJ, Lee YM, Kim M, Uhm KE, Lee J. Suggested Assess-
ments for Sarcopenia in Patients With Stroke Who Can Walk
Independently. Ann Rehabil Med. 2020 Feb;44(1):20-37. doi:
10.5535/arm.2020.44.1.20. Epub 2020 Feb 29. PMID: 32130836;
PMCID: PMC7056329.

Santo RCDE, Baker JF Santos LPD, Silva MMMD, Xavi-
er RM. Sarcopenia in Immune-Mediated Rheumatic Dis-
eases-Review. J Clin Rheumatol. 2022 Nov 3. doi: 10.1097/
RHU.0000000000001913. Epub ahead of print. PMID: 36322934.
Laviano A, Gori C, Rianda S. Sarcopenia and nutrition. Adv
Food Nutr Res. 2014;71:101-36. doi: 10.1016/B978-0-12-
800270-4.00003-1. PMID: 24484940.

25.

26.

27.

28.

29.

Dhaliwal A, Williams FR, Quinlan JI, Allen SL, Greig C, Filer
A, et al. Evaluation of the mechanisms of sarcopenia in chronic
inflammatory disease: protocol for a prospective cohort study.
Skelet Muscle. 2021 Dec 11;11(1):27. doi: 10.1186/s13395-021-
00282-5. PMID: 34895316; PMCID: PMC8665319.

Bayram HM, Giines FE. Sarkopeni ve Beslenme. Geriat Bil Derg
/ Jour of Geriat Sci 2020;3(1):27-36

Cruz-Jentoft AJ, Romero-Yuste S, Chamizo Carmona E, Nolla
JM. Sarcopenia, immune-mediated rheumatic diseases, and nu-
tritional interventions. Aging Clin Exp Res. 2021;33(11):2929-
2939. doi: 10.1007/s40520-021-01800-7. Epub 2021 Feb 10.
PMID: 33566325; PMCID: PMC8595168.

Padilla Colon CJ, Sanchez Collado P, Cuevas M]J. Beneficios del
entrenamiento de fuerza para la prevencion y tratamiento de la
sarcopenia [Benefits of strength training for the prevention and
treatment of sarcopenia]. Nutr Hosp. 2014;29(5):979-88. Span-
ish. doi: 10.3305/nh.2014.29.5.7313. PMID: 24951975.

Hurst C, Robinson SM, Witham MD, Dodds RM, Granic A,
Buckland C, et al. Resistance exercise as a treatment for sarcope-
nia: prescription and delivery. Age Ageing. 2022;51(2):afac003.
doi: 10.1093/ageing/afac003. PMID: 35150587; PMCID:
PMC8840798.

KSU Medical Journal 2023;18(3): 99-104

104

KSU Tip Fak Der 2023;18(3): 99-104



Review (Derleme)

Neuropsychiatric Symptoms in Parkinson’s Disease Patients

Parkinson Hastalarinda Néropsikiyatrik Semptomlar
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Ozet

Norolojik hastaliklarda birgok fiziksel, biligsel ve ruhsal belirtiler kendini gosterebilmektedir. Parkinson hastaligi (PH) néronlarin dejenerasyonundan kay-
naklanan, motor ve non-motor semptomlar ile karakterize olan ndrolojik bir rahatsizliktir. PH’da da motor semptomlarla beraber, non-motor semptomlar
igerisine dahil olan psikiyatrik belirtiler goriilebilmektedir. PH semptomlari, genetik yatkinlik, uygulanan farmakolojik tedavilerin yan etkileri, psikososyal
faktorler; anksiyete, depresyon, diirtii kontrol bozuklugu, psikoz gibi psikiyatrik durumlarin ortaya ¢ikmasina neden olabilmektedir. PH’de en sik goriilen
psikiyatrik bozuklugun depresyon oldugu, onu takip eden psikiyatrik bozuklugun ise anksiyete oldugu saptanmustir. PH’de psikiyatrik komorbitelerin varligi
yiiksek oranda olmasina ragmen, tani1 ve tedavi siirecinde ¢cogunlukla klinisyenlerin goziinden kagmaktadir. Tan1 siirecinde bu faktorler dikkate alinmali ve
Parkinson Hastalarinin tedavi stratejileri multifaktoriyel bir sekilde yapilandirilmalidir.

Anahtar kelimeler: Parkinson hastalig1, Noropsikiyatrik semptomlar, Anksiyete, Depresyon, impuls kontrol bozuklugu, Psikoz

Abstract

Many physical, cognitive and psychological symptoms can be seen in neurological diseases. Parkinson’s disease (PD) is a neurological disorder arising from
the degeneration of neurons, is characterized by motor and non-motor symptoms. Along with motor symptoms, psychiatric symptoms that are included in
non-motor symptoms can also be seen in PD. PD symptoms, genetic predisposition, side effects of pharmacological treatments, psychosocial factors; can
cause psychiatric conditions such as anxiety, depression, impulse control disorder, and psychosis. It has been determined that the most common psychiatric
disorder in PD is depression, followed by anxiety. Although the presence of psychiatric comorbidities in PD is high, it is often overlooked by clinicians dur-
ing the diagnosis and treatment process. These factors should be taken into account in the diagnosis process and treatment strategies of Parkinson’s patients
should be structured in a multifactorial manner.

Keywords: Parkinson’s Disease, Neuropsychiatric symptoms, Anxiety, Depression, Impulse control disorder, Psychosis
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INTRODUCTION

Parkinson’s disease (PD) is a neurological disorder
arising from the degeneration of neurons, is charac-
terized by motor and non-motor symptoms; chronic,
genetic and environmental factors are effective in the
pathophysiology of the disease and finally resulting in
disability. PD is the most common neurodegenerative
disorder after Alzheimer’s Disease (1). In addition to the
fact that the disease is seen in both sexes, it is supported
by studies that men are affected more than women, and
that the age of onset of the disease in men is earlier than
in women (2,3). While the average age of onset of PD
symptoms is 60-65 years, it has been reported as a result
of numerous studies that the incidence is highest at the
age of 70-79 (2).

While the resulting motor symptoms are thought to
be related to the low amount of dopamine in the ni-
grostriatal pathway, the low dopaminergic neurons in
the mesolimbic and mesocortical pathways reveal con-
ditions called non-motor symptoms in addition to mo-
tor symptoms in patients (4). Although PD is known as
movement dysregulation, non-motor symptoms con-
stitute an essential part of the clinical presentation. Pa-
tients often do not report the present non-motor symp-
toms as a bothersome complaint. If the detailed history
of the patient is not adequately taken by the physician,
this important factor that negatively affects the quality
of life of the patients will be ignored (5). Non-motor
symptoms, also called “premotor symptoms”, including
cognitive dysfunction, depression, pain, fatigue, anxie-
ty, apathy, psychosis, and sleep disturbances constitute
an important cause of morbidity in all stages of the dis-
ease and appear 10 years before diagnosis or even be-
fore the onset of motor symptoms (6).

It is aimed to correct the impaired dopamine level in
patients with levodopa or dopamine agonists used for
treatment. However, Dopamine Replacement Therapy
(DRT) not only has an effect on the movement control
of the brain, but also stimulates the reward mechanism
in the brain by triggering non-motor symptoms (7).
Patients, on the other hand, may increase the use of do-
paminergic drugs without a doctor’s follow-up in order
to relieve the aforementioned non-motor symptoms
or to prevent limitation in motor movements (8). As a
result of this, dopamine dysregulation is observed due
to the use of drugs above the required dose despite the
harmful physical, psychiatric and social sequelae. In the
following process, punding that includes repetitive and
stereotypical motor movements (9) and impulse con-
trol disorders (ICD), which are described as the inabili-
ty to prevent the urge to act that harm oneself or others,
are added to this picture (10).

DEPRESSION

Depression is an emotional disorder character-
ized by symptoms such as depressed mood, fatigue,
decreased interest in daily activities, and recurrent
thoughts of death for at least two weeks (10). As a re-
sult of an international study, lifetime prevalence esti-
mates of depression ranged from 1% (Czech Republic)
to 16.9% (United States), while 1-year prevalence es-
timates were found as 4.5% (Mexico) and 5.2% (West
Germany) (11). The International Classification of Dis-
eases (ICD-10) provided information on the major de-
pressive episode: The 1-year prevalence was reported as
3.2% in individuals without comorbid physical disease
and 9.3-23% in those with chronic disease (12).

In a meta-analysis, the prevalence of depression in
Parkinson’s patients was reported as 31% (13). In a more
recent review, it is reported that in population-based
studies compared to clinical PD data, there are lower
rates of major depression (14). It is also advocated that
the reason for the development of depression in PD is
a reaction developed as a result of the chronic disease.
However, depressive symptoms may occur before the
onset of motor symptoms as well (15). Therefore, it has
been suggested that changes in neurochemicals such
as dopamine, serotonin, and norepinephrine in PD are
responsible for depression (16). In a study by Marshal,
L., it was shown that depressive disorders, in addition
to causing inherent emotional distress, negatively affect
quality of life, motor and cognitive deficits, function-
al disability, and other psychiatric comorbidities in PD
(17). Concomitant depression causes patients to per-
ceive their existing motor symptoms as worse, and this
is seen as the most important factor that reduces the
quality of life of patients (18).

ANXIETY

Anxiety is the second most common nonmotor
symptom after depression, which is characterized by
persistent anxiety, loss of attention, muscle tension,
headache, and sleep dysregulation (19). Anxiety is pres-
ent in an average of 25%-49% of Parkinson’s patients,
and it is the second neuropsychiatric disorder with a
higher incidence in individuals with PD compared to
individuals in the same population without a diagno-
sis (20,21). The source of anxiety symptoms in the PD
patient group has not been fully clarified. However, as
a result of numerous studies, it supports the view that
these pathologies, including the dopaminergic system
and other structures with which it interacts, result
from abnormalities in noradenergic and serotonergic
mechanisms. (22,23). Although L-Dopa treatment is
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considered the gold standard treatment for PD disease,
it also triggers many neuropsychiatric complications
such as anxiety and depression as a result of increasing
the dopamine level in the brain (24-26). Serotonin is
an important neurotransmitter that has serious effects
on mood, fear and anxiety (27,28). Anxiety symptoms
emerge as a result of damage or loss of serotonergic
neurons (29). 5-HT1A is one of the receptors that play a
role in the etiology of serotonin and may cause psychi-
atric complications in PD patients as a result of modu-
lating dopamine release (30,31).

OBSESSIVE COMPULSIVE DISORDER

Obsessive-compulsive disorder (OCD) is a heter-
ogeneous disorder characterized by the emergence
of obsessions, compulsive rituals, or most commonly
both (10). Obsessions, which cause anxiety are repeti-
tive and persistent, mostly involving order, cleanliness,
doubt, and religious issues; are intrusive and unwant-
edthoughts, images, impulses, and desires. (32-34).
Compulsions, on the other hand, include behaviors
done to relieve anxiety arising from obsessions. Com-
mon compulsions include; washing, sorting, checking,
counting, and repeating actions or words (34). The life-
time prevalence of OCD is reported to be 1.6% (35). It
is supported by studies that PD is frequently diagnosed
with neuronal degeneration in the substantia nigra pars
compacta and the presence of Lewy bodies in the re-
maining neurons, and that it affects the frontostriatal
circuits, which are involved in the pathogenesis of many
psychiatric disorders, especially OCD (36). According
to the results of a study, it was found that patients with
PD show more obsessive features than the healthy con-
trol group, and the severity of obsessive-compulsive
symptoms was related to the severity and duration of
PD (37). In a study examining the relationship between
obsessive-compulsive symptoms and motor asymme-
try in PD, a relationship was observed between the se-
verity of motor symptoms in the left side of the brain
and obsessive-compulsive symptoms related to cleanli-
ness and repetition in PD, whereas obsessive-compul-
sive symptoms related to order/routine were associated
with the right region of the brain (38).

IMPULSE CONTROL DISORDERS

Impulse control disorders (ICD) are defined as the
inability of the person to prevent the urge to perform an
action that harms himself or others (39,40). Recent re-
search findings show that the prevalence of ICD in the
PD population may be more than 25% (39). Studies in-
dicate that pathological eating, pathological gambling,

increased sexual desire (hypersexuality) and patholog-
ical shopping, which are among the ICD subgroups,
may have a tendency to be seen in PD (39,40). While
pathological gambling and hypersexuality are more
common in male PD patients, excessive shopping is
more common in female PD patients (40). Dysregula-
tion in the mesolimbic pathway responsible for learn-
ing the reward mechanism and the mesocortical path-
ways responsible for decision making processes; are
the dopaminergic systems that cause ICD. Mesocor-
ticolimbic network functions as a bridge between the
prefrontal cortex, amygdala, ventral striatum and ven-
tral tegmental areas. After the actions included in the
ICD, experience the pleasure of reward, this situation
becomes uncontrollable over time. In the initial phase
of reward pleasure, a strong emotional response occurs
as a result of a sudden reaction in the ventral striatum,
which causes an increase in the amount of dopamine
in the ventral striatal. As this system repeats, the action
that starts in the ventral striatum forms a habit and is
reinforced by the dorsal striatum (41,42). According
to the results of a detailed research; pathological shop-
ping seen in 5.7% of PD patients, pathological eating in
4.3%, pathological gambling in 5%, and hypersexuality
in 3.5%; and it was concluded that the rate of ICD was
higher in PD patients (17.1%) treated with a dopamine
agonist than in PD patients who were not treated with
a dopamine agonist (6.9%), and treatment with a dopa-
mine agonist increased the risk of developing ICD by 2
to 3.5 times. (43).

PSYCHOTIC DISORDER

Psychotic disorder is a severe mental disorder in
which the individual loses his sense of reality, irregu-
larities prevail in emotions, thoughts and actions, and
seriously affect functionality. Studies have reported that
the lifetime prevalence of psychotic disorders is 3.48%.
Psychosis is a common non-motor symptom of PD and
causes serious morbidity and increased mortality. The
prevalence of psychosis in PD varies between 43-60%,
and this rate can reach up to 75% in PD accompanied
by dementia (44). Visual hallucinations are more com-
mon in PD rather than delusions, auditory and tactile
hallucinations. Levodopa or dopamine agonists used
in PD are dopaminergic treatments that are effective
in improving motor symptoms; however, these treat-
ments may cause psychosis to occur or increase the se-
verity of existing psychosis. Also, antipsychotic drugs
administered for the treatment of psychotic symptoms
may cause motor symptoms or a more severe course of
existing symptoms as a result of dopaminergic antag-
onism. In studies on the pathophysiology of psychotic
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disorders, there are data showing that dopamine hy-
peractivity in the ventral striatum, which is a part of
the mesolimbic dopamine pathway, contributes to the
occurrence of positive symptoms, especially delusions
and hallucinations (45).

In the serotonin theory, there is a hyperfunction of
5-hydroxytryptamine-2A (5HT2A) receptors in the
cortex (46). With this hypothesis, a picture also emerg-
es in intoxications of serotonergic agents such as Lyser-
gic acid diethylamide (LSD) or psilocybin, which are
triggered by neurodegenerative processes such as Par-
kinson’s and respond better to SHT2A receptor antago-
nists (47). In this picture, there is a relatively preserved
insight together with more visual hallucinations and
mystical beliefs (48,49).

Parkinson’s disease is a neurological disease char-
acterized by motor and non-motor symptoms result-
ing from degeneration of the central nervous system.
Psychiatric comorbidities are frequently seen among
non-motor symptoms. It has been reported in previous
studies that the prevalence of psychiatric comorbidity
is higher in this disease group than in the general pop-
ulation. Psychiatric comorbidities are often overlooked
in the diagnosis and treatment methods of patients and
this situation causes negative consequences on both the
clinical course of the disease and the quality of life of
the patients. It is important to prefer multidisciplinary
methods in the diagnosis and treatment process and to
follow up psychiatric symptoms that affect the quality
of life in Parkinson’s patients and to carry out remedial
interventions.
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Derleme (Review)

SARS-CoV-2 Hangi Dokularda Patolojiye Neden Oluyor?
In Which Tissues Does SARS-CoV-2 Cause Pathology?

Miizeyyen {ZMIRLI!

! Kahramanmaras Siit¢ii Imam Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Kahramanmaras, Tiirkiye

Ozet

COVID-19 pandemi siireci Aralik 2019’da Cin’de baslamisti. COVID-19 hastaligina neden olan viriis SARS-CoV-2’dir ve mutasyon gegirmeye devam
ederek kendi alt tiirlerini olusturmaktadir. Cin’de ve diinya genelinde vaka sayisindaki hizli artis nedeniyle DSO, 11 Mart 2020°de SARS-CoV-2"nin neden
oldugu COVID-19 hastalig1 igin, pandemi ilan etmistir. SARS-CoV-2 6zellikle akciger parankimini etkilemekte ve etkilenen hastalar, asemptomatik enfek-
siyonlardan 6liimle sonuglanan ciddi siireglere kadar gesitli klinik belirtiler gosterebilmektedir. Ayrica, COVID-19 hastalarinda en ¢ok solunum tutulumu
goriilmekte, ancak viriis diger organ sistemlerini de etkileyebilmektedir. Viriisiin hiicrelere girerken bir kapi1 gibi kullandig1 reseptér ACE2’dir ve birgok
hiicre tipinde eksprese olmaktadir. Bu nedenle de viriis sistemik inflamasyon ile gastrointestinal, kardiyovaskiiler, hematolojik, renal, kas-iskelet, noroloji,
iiriner ve lireme sisteminde dokulara hasar vermektedir.

Sonug olarak, SARS-COV-2, halen alt tipleri ile etkisini devam ettirmektedir. SARS-CoV-2’nin farkli hiicrelerde ve dokularda neden oldugu hasarin erken
teshis edilmesi ve tedavi seceneklerinin erken uygulanmaya baglanmasi faydali olacaktir.

Anahtar Kelimeler: ACE2 reseptorii, COVID-19, COVID-19 patolojileri, SARS-CoV-2

Abstract

The COVID-19 pandemic process started in China in December 2019. The virus is SARS-CoV-2 that causes COVID-19 disease and SARS-CoV-2 continues
to mutate, forming its own subspecies. Due to the rapid increase in the number of cases in China and worldwide, WHO declared a pandemic on 11 March
2020 for the COVID-19 disease caused by SARS-CoV-2. SARS-CoV-2 particularly affects the lung parenchyma, and affected patients may present with
clinical manifestations ranging from asymptomatic infections to severe processes resulting in death. Moreover, respiratory involvement is most common in
COVID-19 patients, but the virus can also affect other organ systems. The receptor that is ACE2 is used like a gate for the virus when entering cells and is
expressed in many cell types. For this reason, the virus damages many tissues such as gastrointestinal, cardiovascular, hematological, renal, musculoskeletal,
neurology, urinary and reproductive systems with systemic inflammation.

As a result, SARS-CoV-2 still continues its effect with its subtypes. Early diagnosis of the damage caused by SARS-CoV-2 in different cells and tissues and
early application of treatment options will be beneficial.

Keywords: ACE2 receptor, COVID-19, SARS-CoV-2, Pathologies of COVID-19
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COVID-19, ilk kez, Cin'in Hubei eyaleti, Wuhanda
tespit edilmis ve giderek biiyiiyen bir pandemi olmustur.
Baglangicta Cin Hastalik Kontrol ve Onleme Merkezi
(CDC) tarafindan Yeni Koronavirus 2019 (2019-nCoV)
olarak isimlendirilmistir, daha sonra Uluslararasi Viriis
Taksonomi Komitesi (ICTV) tarafindan SARS-CoV ile
homolojisinden dolay1 Siddetli Akut Solunum Sendro-
mu-Koronaviriisii-2 (SARS-CoV-2) olarak yeniden ad-
landirilmistir. Diinya Saglik Orgiitii (DSO) daha sonra
SARS-CoV-2'nin neden oldugu hastaligi, Koronaviriis
Hastali$1-2019 (COVID-19) olarak yeniden adlandir-
mistir (1). Ardindan DSO, 30 Aralik 2019'da yeni koro-
naviriis enfeksiyonlarinin kiiresel sagliga biiyiik bir teh-
dit oldugunu belirterek Uluslararast Onemi Haiz Halk
Sagligr Acil Durumu olusturdugunu ve kiiresel gapta
pandemi kosullarini uygulamak gerekliligini agiklamis-
tir (2). Lancet dergisinde, 2022 yilinda yayinlanan bir
makalede 2020 Ocak- 2022 Ocak arasinda COVID-19
nedeni ile 6len kisi sayisinin diinyada 5.94 milyon, Tiir-
kiyede ise 82.400 oldugu bildirilmistir (3).

COVID-109, baslica belirtiler olarak ates, oksiiriik ve
nefes darlig1 ile akciger parankimini etkileyen bir solu-
num sistemi hastaligidir. Yapilan son caligmalar, ¢ok-
lu organ sistemlerini etkileyebilecegini ve akciger dis1
semptomlarin gelismesine neden olabilecegini goster-
mistir. Akciger dis1 semptomlarin varligi, genellikle ge¢
taniya ve hatta bazen hastalarda ¢ok ciddi komplikas-
yonlara neden olabilecek seviyelere kadar ilerleyebil-
mektedir. Aragtirmacilar kiiresel olarak COVID-19’u
ve insan viicudu tizerindeki etkilerini anlamak icin ca-
lismalar yapmaya devam etmektedir (1).

Yasanilan siirecte konu ile ilgili pek ¢ok soru olus-
mustur. Uluslararas1 pandeminin ve yaganilan kayipla-
rin ardindan bu sorulary; “Koronaviriis biyolojik ve ge-
netik olarak nedir? Ne ile iliskilidir? Hangi reseptorlere
baglanir? Hiicreye nasil girer? Hangi dokulara hasar
verir?” seklinde siralayabiliriz. Bu nedenle, bu derleme-
de, koronaviriis hakkinda yukarida belirtilen sorularin
cevaplari agiklanmaya ¢alisilacaktir.

KORONAVIRUS

Tek iplik¢ikli RNA viriisleri olan koronaviriisler
(CoV), Coronaviridae ailesinin, Orthocoronavirinae
alt ailesinin bir iiyesidir ve solunum sendromlarina ne-
den olmaktadir. CoV’lar nezle, grip, soguk alginlig1 gibi
basit enfeksiyonlara sebep olabildigi gibi, siddetli akut
solunum sendromu (Severe Acute Respiratory Syndro-
me: SARS) ile Orta Dogu Solunum Sendromu (Middle
East Respiratory Syndrome: MERS) gibi 6liimciil solu-
num yolu enfeksiyonlarina kadar ciddi patolojilere de
neden olabilmektedir. SARS™ neden olan viriis SARS-
CoV, MERSe neden olan viris MERS-CoV olarak
isimlendirilmistir (4).

Koronaviriisler, biiyiik, pleomorfik ve kiire seklin-
dedir ve yiizeyinde ¢ikintilara sahiptir. Viriisiin ¢api
yaklagik 120 nmdir. Viral zarf, ¢ift katl: lipitten meyda-
na gelir ve bu yapida Membran (M: Membrane), Zarf
(E: Envelope) ve Diken (S: Spike) proteinleri yer alir.
Diken proteinleri, viriisiin diginda bulunur ve viriise,
korona tacina benzeyen goriintiiyii verir. Betacoronavi-
riis A alt grubunda diken proteinler daha kisa yapidadir
ve Hemagglutinin Esteraz (HE) aktivitesi gosterir. Bu
zarf yapisinin iginde pozitif polarite gosteren niikleo-
kapsit (N) yer alir (4).

SARS-CoV-2’nin genomu, tek sarmally, pozitif pola-
riteli, 5" Cap ve 3’ Poly (A) kuyrugu iceren bir RNAdur.
Viriisiin genomu, ¢oklu gen iiriinlerini eksprese eden
bir RNAd1r ve bu genom 29.891-29.903 niikleotidden
olusur. Genomun 5’ ucu agik okuma ¢ergevesi (Open
Reading Frames 1 ab; ORFlab) poli-protein genlerini,
3’ ucu bolgesi ise S ve E glikoproteinleri ile M ve N pro-
teinlerini kodlayan genleri icermektedir. Bunun disin-
da genom, viriis i¢in gerekli olan ve HE, ORF3a, ORF6,
ORF7a, ORF7b ve ORF8 proteinlerini kodlayan genlere
de sahiptir (4).

KORONAVIRUSUN TURLERI

CoV’lerin dahil oldugu Coronaviridae ailesinin 4 alt
tipi vardir. Bunlar, Alfa Koronaviriis, Beta Koronaviriis,
Gama Koronaviriis, Delta Koronavirus'tiir. insan1 ko-
nak olarak kullanabilen viriisler Alfa ve Beta Koronavi-
ris cinslerine bagl tiirlerdir (4).

CoV ailesinin 2019 yilina kadar bilinen alt1 iiyesi
Insan koronaviriisit 229E (HCoV-229E), Insan ko-
ronaviriisi NL63 (HCoV-NL63, Haven koronavirii-
sii), Insan koronaviriisi HKU1, Insan koronaviriisii
OC43 (HCoV-0C43), SARS-CoV, MERS koronavirii-
siit (MERS-CoV)diir. CoV ailesi, Aralik 2019da yay1-
lan yeni koronaviriis SARS-CoV-2 ile yedi iiyeye sahip
olmustur. Biitiin bu viriis tiirlerinden, HCoV-229E ve
HCoV-NL63 Alfa koronaviriis, geriye kalani ise Beta
koronaviriis ailesine ait viriislerdir (4).

KORONAVIRUSUN HAYAT DONGUSU

Viriyonun konak hiicreye ilk baglanmasi, viriisiin
S proteini ile konak hiicrenin reseptorii arasindaki et-
kilesimler ile baslar. S protein-reseptor etkilesimi, bir
koronaviriisiin bir konak hiicreyi enfekte etmesi igin
birincil belirleyicidir ve ayrica viriisiin doku tropizmini
yonetir (4).

Reseptoér olarak, HCoV-229E, amino peptidaz
N (APN) reseptoriinii, SARS-CoV, SARS-CoV-2 ve
HCoV-NL63, anjiyotensin doniistiiriicii enzim 2 re-
septoriinii (ACE2), MERS-CoV, dipeptididil peptidaz 4
(DPP4) reseptoriinii, HCoV-OC43 ve HCoV-HKUT  ise
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9-O-asetillenmis sialik asit tagiyan glikan icerikli resep-
torleri kullanir (5).

Viriisiin reseptére baglanmasinin ardindan, viri-
stin hiicre sitoplazmasina ulagsmas: gereklidir. Burada,
diken proteinini proteolitik olarak parcalayan enzimler
calisir. Proteaz aktivitesine sahip bu enzimler, ya trans
membran serin proteaz 2 (TMPRRS2), ya furin ya da
katepsin-Ldir (4).

Viriis bir kere hiicre igine girdikten sonra, yani vi-
ral RNA konak sitoplazmasina ulagtiktan sonra pozitif
RNA genomundan replikaz- transkriptaz kompleksi
olusur. Bu sirada viriis i¢in hayati olan replikasyon en-
zimleri ile M, S, E proteinlerinin ekspresyonu gergekle-
sir ve ardindan viriis endoplazmik retikulum ve golgide
olgunlastirilir. Ardindan, viriis ekzositoz yolu ile hiic-
reden disar1 ¢ikar ve bu asamadan sonra yeni olusan vi-
riisler kendilerine yeni konak hiicreler aramaya baslar

(4).

MEMBRAN ANJIYOTENSIN
DONUSTURUCU ENZIM 2 (ACE2)

SARS-CoV-2’nin baglandig: hiicre ylizey reseptorii-
diir. Bir karboksipeptidaz olan ACE2, trans membran
proteindir ve Renin-Anjiyotensin-Aldosteron Sistemi
(RAAS) igerisinde gorev yapar. Bu sistem kan basincini
ve organizmanin siv1 dengesini diizenler. Eger kan ba-
sinc diiserse, sodyum kloriir (NACI) bobrekteki juks-
taglomeriiler hiicrelerden renin salgilanmasini; renin
enzimi, anjiyotensinojenden, anjiyotensin I olusumu-
nu; ACE2 enzimi de bu olusan anjiyotensin I'i keserek
anjiyotensin II olusumunu saglar. Anjiyotensin II, kan
damarlarinda vazokonstriiksiyona neden olarak kan
basincinin artmasina neden olur. Diger taraftan anjiyo-
tensin II adrenal korteksten aldosteron hormon salini-
munt indiikler ve boylece bobrek tiibiillerinden sodyum
ve su emilimini artirarak kan basincinin artmasina ne-
den olur (6).

ACE2’nin bir membrana bagh formu bir de serbest
formu vardir. SARS-CoV-2 i¢in reseptor gorevi yapan
membran bagli formudur (mACE2). ‘mACE2’nin eks-
prese oldugu hiicreler ve iliskili oldugu dokular ve hiic-
reler: nazal mukoza hiicreleri, brons epitelyum hiicrele-
ri, ince bagirsak hiicreleri, kan damarlarinin perisitleri,
bobreklerin proksimal tiibiiler hiicreleri, tiroid bezi
hiicreleri, kardiyomiyositler, pankreas hiicreleri, ka-
raciger hiicreleri, retina, konjuktiva hiicreleri, mesane
hiicreleri, beyin hiicreleri, prostat hiicreleri, safra kese-
sinin glandiiler hiicreleri, plasenta hiicreleri ile testisin
Sertoli ve Leydig hiicreleri olarak siralanabilir (6).

SARS-COV-2 iLE BAGLANTILI
PATOLOJILER

Kardiyovaskiiler Sistem

Kalp: COVID-19 geciren ve gecirmekte olan has-
talarda, kardiyovaskiiler sistem ile ilgili sikayetler ve
patolojiler rapor edilmistir. Yapilan bir ¢aligmada,
COVID-19 sebebi ile hastaneye yatirilan hastalarin
%40 1inda kardiyovaskiiler hastalik hikayesi oldugu,
muayenelerinin ardindan yaklagik %17’sinde aritmi ve
%7’sinde de akut kardiyak hasar oldugu bildirilmistir.
Akut kardiyak hasar1 olan COVID-19lu hastalarin kli-
nik olarak tanimlanmasindan sonra bu patolojiler, akut
kalp yetmezligi, akut myokart enfarktiisii, miyokardit
ve ani kardiyak arrest olarak belirtilmistir (7). Baska bir
caligmada, kalbin endotel hiicrelerinde, SARS-CoV-2
viral tutulumunun, endotelit olusumunu kolaylastirdi-
g1, COVID-191lu hastalarin, hayatta kalanlar ile kalma-
yanlar karsilastirildiginda, aralarinda troponin diizeyi
acisindan anlaml bir fark oldugu, hastalik kétiilestikge
troponin diizeyinin de gittikge arttig1 bildirilmistir (8).
Elde edilen bir diger bulguda, pnomonili hastalarda,
uzun siireli pthtilasmanin arttig, sistemik inflamatuar
aktivitenin ve gesitli komplikasyonlarin olustugu 6ne
stiriilmiistiir (9). Ayrica, bir ¢alisgma SARS-CoV-2 en-
feksiyonu 6ykiisii olan hastalarda siklikla hiperlipidemi
veya glukoz metabolizmasi bozuklugu olabildigini bil-
dirmistir. Toronto SARS salgin1 sirasinda, SARS-CoV
ile enfekte hastalardan alinan otopsi ile elde edilen, in-
san kalp 6rneklerinin %35’inde SARS-CoV viral RNA’1
tespit edilmistir (10). Baska bir ¢aligmada ise olusan
enfeksiyonun ardindan, miyokard hasari, akut kalp
yetmezligi, akut solunum yetmezligi sendromu, pno-
noninin neden oldugu hipoksemi, akut bébrek hasar
arkasindan kronik kalp yetmezliginin alevlenmesi, sii-
rekli/tekrarlayan kardiyak aritmi ve myokart infarktiisii
ortaya ¢ikabildigi bildirilmistir (11).

Gastrointestinal Sistem

Karaciger: ACE2, hepatik siniizoidal endotelde ve
yerlesik Kupffer hiicrelerinde eksprese edilen bir prote-
in oldugundan, dogrudan bir kanit olmasa da spesifik
SARS-CoV-2 hepatotropizmi i¢in potansiyel oldugunu
diisiindiirmektedir. Hastaneye siddetli COVID-19 ile
yatis1 yapilan hastalar incelendiginde, karaciger fonksi-
yon bozuklugunun habercisi olan, pihtilasma ve fibrino-
litik yolaklarin daha fazla aktive oldugu, nispeten diisitk
trombosit sayilari, artan noétrofil sayilari, nétrofil-len-
fosit oranlar1 ve yiiksek ferritin diizeyleri ile karaciger
hasari stiphesi oldugu gosterilmistir (7). COVID-19 ne-
deni ile 6len 43 post-mortem karaciger dokusunu analiz
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eden yakin tarihli bir ¢alisma, karacigerlerde potansiyel
olarak karaciger iltihab1 ve hasarina aracilik eden pro-
koagiilan bir endoteliyopati oldugunu agiklamigtir (12).
Hastanede yatan COVID-19 hastalarinda bildirilen
yiiksek serum karaciger biyokimyasi siklig1 %10-58 ara-
sinda degismektedir. Oncelikle, normalin st siirinin
bir ila ti¢ kat1 ve nadiren normal iist sinirin 5 katindan
yiiksek olan transaminazlar bildirilmistir (13).

Erken, COVID-19 sirasinda, normal ila orta derece-
de yiiksek total bilirubin seviyeleri gézlemlenebilir. His-
tolojik a¢idan bakildiginda ise karacigerde, hafif, mikst
lobiiler ve portal inflamasyon ile birlikte orta derecede
mikro vezikiiler steatozdan fokal nekroza kadar degi-
sen histopatolojik degisiklikler tanimlanmigtir. Ayrica,
siniizoidal dilatasyon kaydedilmistir, ancak herhangi
bir safra kanali yaralanmasi belgelenmemistir. Ayrica
yapilan calismada, karaciger dokusunda RT-PCR yo-
luyla SARS-CoV-2 RNA1 tanimlanmistir. ABDdeki bir
Oliim sonrasi seride ise, SARS-CoV-2 RNA%s;, test edilen
karaciger orneklerinin %55’inde tespit edilmistir (14).

Pankreas: Nedensellik dogrulanamasa da patofiz-
yolojik bulgular, pankreasin COVID-19dan etkilendi-
gini gostermektedir. Salginin erken evrelerinde, birkag
caligma, siddetli pnémonisi olan COVID-19 hastala-
rinda lipaz ve amilaz diizeylerinin arttigini bildirmistir.
Bu kanit, COVID-19 enfeksiyonunun dogrudan akut
pankreatit ile sonuglanabilecegi hipotezine yol agmis-
tir (15). ABDde ¢ok merkezli bir ¢aligma, hastanede
yatan COVID-19 hastalarinin %12.1" inde hiperlipa-
zemi bildirmistir (16). Diger taraftan, Cinde yapilan
bir ¢alismada, COVID-19 pnémonisi olan hastalarin
%12.6’sinda akut pankreatit gelismistir. Birlesik Kral-
lik'ta yapilan bagka bir prospektif ¢aligmada da, CO-
VID-19’un siddetli akut pankreatit i¢in, bir risk faktori
olabilecegi dogrulanmustir (17).

Bagirsaklar: ACE2 bagirsaklarda yiiksek oranda
eksprese olmaktadir. Bu yiizden, COVID-19 pandemisi
sirasinda, bagirsaklar ile ilgili patolojiler yiiksek oran-
da bildirilmistir. Lin ve arkadaglarinin yaptig1 calismaya
gore, COVID-19'lu bireylerin %11.4 - 61.1’inde gastro
intestinal belirtiler ortaya ¢ikmistir (18). COVID-19 ile
iligkili gastro intestinal semptomlarin ¢ogu hafiftir ve
bunlar; anoreksi, ishal, bulanti, kusma (19), kanl diyare,
bazi hastalarda kabizlik, hemorajik kolit ve karin agris1
olarak ifade edilmistir. COVID-19 ile iliskili ¢oklu yu-
varlak herpetik erozyonlar, iilseratif ve iskemik degisik-
likler, histolojik olarak bildirilen patolojilerdendir (20).

Plasenta: SARS-CoV-2'nin plasenta yoluyla fetiise
nadiren bulastig1 goriilse de hamilelik sirasinda SARS-
CoV-2 enfeksiyonunun bir dizi gebelik komplikasyonla-
rina neden olduguna dair kanitlar rapor edilmistir (21).
Wei ve arkadaglarinin yaptig1 bir meta-analizde, SARS-
CoV-2 enfeksiyonu olan hamile kisilerde, SARS-CoV-2

enfeksiyonu olmayanlara gore preeklampsi, erken do-
gum ve 6lit dogum riskinde artis bulunmustur (22). Bas-
ka bir ¢alismada ise, siddetli COVID geciren gebelerde,
gecirmeyenlere oranla daha fazla preeklampsi, erken
dogum, gestasyonel diyabet ve diigiitk dogum agirlig:
gorildigt bildirilmistir (23). Cok uluslu bir kohort ¢a-
lismada da COVID-19’lu gebelerin COVID-19 olmayan
gebeliklere gore, preeklampsi/ eklampsi ve erken dogum
icin daha yiiksek risk altinda oldugunu ilan etmistir (24).
SARS-CoV-2 testi pozitif ¢tkan 1219 gebe hastayla yapi-
lan gozlemsel bir ¢alismada, siddetli COVID-19 gegiren
gebeler asemptomatik hastalarla karsilastirildiginda,
COVID-19u agir gegiren gebelerde sezaryen dogum,
hipertansif gebelik bozukluklari ve erken dogum oranla-
rinin daha fazla oldugu gozlenmistir (21,23).

Testis: Yapilan galigmalarda, testis 6rnekleri mik-
roskobik olarak degerlendirilmis, COVID-19’un akut
fazinda spermatogenez siirecinin etkilenmedigi gos-
terilmistir. Ancak seminifer tiibiillerde 6nemli hasar
oldugu, Sertoli hiicrelerinin sistigi, Leydig hiicreleri-
nin azaldigy, interstisyel 6dem ve hafif inflamasyonun
(baskin T lenfositleri) oldugu goézlenmistir. Bu konu
ile ilgili yapilan bir ¢alismada, analiz sirasinda sperma-
togenezin normal olmasina ragmen, Sertoli ve Leydig
hiicrelerindeki fonksiyonel degisikliklerin ileride testis
hasarina yol agabilecegi rapor edilmistir (25). Bagka bir
caligmada ise, COVID-19'lu alt1 erkegin otopsisinin
bu hastalarda kontrollere kiyasla ciddi spermatogenez
hasarlar tagidig1 gosterilmistir. Testis dokusunda, viral
RNA ve viriise ait parcalarin saptanmasina ek olarak,
TMPRSS2 ve ACE2’nin ekspresyonunun varligi dog-
rulanmistir. Ayrica histopatolojik degerlendirmelerde;
farklilagsma kiimesi 68 (Cluster of Differentiaition 68;
CD68), CD3, CD20, CD38 ve insan lokosit antijeni DR
izotipi (Huma Leukocyte Antigen DR isotype; HLA-
DR) gibi farkli 16kositlerin infiltrasyonu gozlenmistir.
Son zamanlarda yapilan bir ¢alismada, COVID-19’lu
81 erkek vakada, serum liiteinize edici hormonun (LH)
artt1g1, buna karsilik, testosteron/LH orani ve folikiil
uyarict hormon (FSH)/LH oraninin 6nemli oOl¢iide
azaldig1 bildirilmistir. Ancak, COVID-19 hastalar1 ve
kontrol gruplarinin serum testosteron diizeylerinde
bir fark gozlenmemistir (26). COVID-19lu 221 ardisik
erkek hasta iizerinde yapilan bir kohort ¢alismada ise,
daha onceki verinin aksine, hastaligin siddeti arttikga,
testosteron seviyelerinin de distiigii gozlemlenmistir
(27). Bir vaka raporunda, bir COVID-19 hastasina iyi-
lestikten 135 giin sonra semen analizi yapilmis, sperm
sayisinda ve hareketliliginde iyilesme gortilmis, ancak
spermin morfolojik ozelliklerinin zayiflamis oldugu
tespit edilmistir. Bu durum, spermin hasarli DNAYya sa-
hip olabilecegi endisesini dogurmustur. Yardimei tire-
me teknolojisi uygulama sirasinda embriyo kalitesinin
de diisiik oldugu tespit edilmistir (28).
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Uriner Sistem

Bobrek: SARS-CoV-2 icin bagka bir hedef hiicre,
bobrek hiicreleridir. SARS-CoV-2 renal proksimal tii-
biil hiicrelerine ve podositlere yerlesir ve burada sito-
toksik bir etki olugturur. Buna neden olan ise TMPRSS
enzimi ve ACE2 reseptor etkilesimidir (29). Hastaneye
yatirilan COVID-19’lu hastalarda, klinik gézlemler ne-
ticesinde, siklikla bobrek fonksiyonlarinda bozulmalar
goriilmiistiir. Bu bozulmalar, baslangicta hafif olarak
seyrederken, COVID-19’un ilerleyen donemlerinde
ciddi akut bobrek hastaligina kadar giden bir seyir ol-
dugu rapor edilmistir (30). Cinde yapilan bir ¢aliymada,
COVID-19 enfeksiyonunun baglangicindan ortalama
20 giin sonra, hastalarin %6,7’sinde bobrek yetmezligi
gelistigi rapor edilmistir. Ayrica, SARS-CoV-2’ye ait
RNA varlig1 hem kanda hem de bobrekte yapilan PCR
neticesinde gosterilmistir (29).

Norolojik Sistem

Yapilan retrospektif bir ¢aliymada, COVID-19’lu
hastalarda viriisiin norolojik durumlar ile baglantisina
bakilmis, ortaya ¢ikan patolojilere gore norolojik sistem
bulgular; nérolojik hastaliklar, serobrovaskiiler hasta-
liklar ve periferal sinirlerdeki anomaliler olarak grup-
landirilmigtir (31).

Yapilan yakin tarihli bir ¢alismada, COVID-19’lu ¢ok
saylda hastada hem beyinde hem de diger bir¢ok organ-
da kiigiik veya biiyiik kan pihtilarinin olusumu ve buna
bagli olarak hem kiigiik hem de biiyiik arteriyel damar-
larda iskemik enfarkt, serebral vendz tromboz, intrakra-
niyal hemoraji ve ensefelopati oldugu bildirilmistir (32).
COVID-19’lu bagka bir hasta grubunda bas agrisi, ates,
boyun tutulmasi, konfiizyon, amnezi gibi mental durum
degisiklikleri, uyum bozuklugu, haliisinasyonlar, uyu-
sukluk, sinirlilik, ¢6ziilmiis konusma ve kafa karigiklig
ve/veya nobetler gozlenmistir (33). SARS-CoV1e benzer
sekilde SARS-CoV-2de de kraniyal sinirlerde, periferik
sinirlerde ve kaslarda ciddi yaralanmalar rapor edilmis-
tir. Nefes almada zorluk, ayakta duramama veya yiirii-
yememe veya solunum ventilatorlerini kesmede zorluk
yasama, arefleksi, ataksi, letarji, kas atrofisi ya/ ya da kas
zayifliginin gozlendigi bildirilmistir (34).

Kas-iskelet Sistemi

Cinde ilan edilen ilk raporda, 55.924 COVID-19
hastas1 taranmis, hastalarin %14.8’inde miyalji veya
artralji oldugu bildirilmistir (1). Yine Cinde yapilan
bir meta analizde, 12.046 hastanin %25.6’sinda yor-
gunlugun ve %15,5’inde miyalji ve/veya artraljinin ta-
nimlanmis oldugu ve ayrica ¢ogu hastanin hastaligin
baslangicindan itibaren, semptomlar gosterdigi bildi-
rilmistir (35). COVID-19 hastalig1 sirasinda, ozellikle

ciddi hastaliklar1 ve ¢oklu organ yetmezligi olan hasta-
larda belirgin olarak yiiksek kreatinin kinaz ile miyozit
ve rabdomiyolizin ortaya ¢ikabilecegini gosteren rapor-
lar yaymlanmustir (1).

Solunum Sistemi

Akciger: SARS-CoV-2, insanda, primerde solunum
yollarini tutarak hastalik yapmaktadir. Isimlendirme-
si de bu eksende, siddetli akut solunum sendromuna
neden olan korona viriis 2 seklindedir. COVID-19 ile
ilgili sikayetler yiiksek ates, bas agrisi, yorgunluk ve
kuru oksiiriik olarak siralanabilir. Fakat viriisiin organ
tutulumlar arttiginda nefes darligi, balgamh oksiiriik,
bogaz agrisi, kas ve eklem agrilari, mide bulantisi veya
kusma, istahsizlik, burun akintisi, agir solunum yet-
mezligi de goriilmektedir. Baz1 hastalar septik sokla
birlikte hizla akut akciger hasarina ve akut solunum
yetmezligine de girebilmektedir (1).

Kulak- Burun- Bogaz (KBB): KBB belirtileri, CO-
VID-19da hekimlerin en sik karsilagtigi semptomlar-
dan biridir. Baz1 COVID-19 hastalarinda, duyu kaybi,
tat kayb1 ve koku kayb1 goriilmiistiir. Yapilan bir anket
calismasinda, 1627 katilimcr degerlendirilmistir. Buna
gore, COVID-19 hastalar1 arasinda %52.73 oraninda
koku alamama problemi, %43,93 oraninda ise tat ala-
mama problemi yasandig1 tespit edilmistir (36). Ancak,
COVID-19’lu hastalarda tat ve koku kaybinin oldugu
hastalar mevcut olmakla birlikte, etnisiteye gore de-
gisiklik gosterdigi fark edilmigtir. Ornegin, Avrupada
tat-koku kayb1 oranlar1 Cin ve Iran’a gére oldukga yiik-
sek bulunmugtur (31). Buna ilaveten, hastalarda, bogaz
agris1, burun akintisi, burun tikanikligi, bademcik 6de-
mi ve servikal lenf diigiimlerinde biiyiime sik goriil-
musgtiir (37,1).

Diger Organlar ve Dokular

Goz: COVID-19 hastalarinda, goz dokusu ile ilgili
rapor edilen patolojiler, optik norit, optik disk 6demi,
okiiler vaskiiler bozulma, akut makiiler néro retinopa-
ti, vaskiilit retinal okliizyon, retinal arter tikanikliklari,
intraretinal kanamalar, pamuk yiinii lekeleri, tiveit, gor-
me kaybi ve endojen endoftalmi, goz hareketi anormal-
likleri, inter niikleer oftalmopleji ve fasikiiler okiilomo-
tor palsidir (38).

Deri: Casas ve arkadaglarinin yaptigi galismada,
SARS-CoV-2nin cesitli dermatolojik problemlere ne-
den oldugu bildirilmistir. Bunlar; makiilo papiiler ek-
zantem, papiilo vezikiiler dokiintii, agrili akral kirmizi
mor papiiller, tirtiker, livedo reticularis ve petesi, vezi-
kiil veya piistiillii akral eritem alanlar1 (Pseudo-chilb-
lain lesion), diger vezikiiler dokiintiiler, makiilo papii-
ler dokiintiiler ve nekrozdur (39). Bagka bir ¢alismada,
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COVID-19 hastalarinin ¢ogunda govdede, bazilarinda
el ve ayaklarda lezyonlar oldugu rapor edilmistir. Co-
cuklarda eritema multiforme ve Kawasaki Hastalig
ile iligkili COVID-19 vaka raporlar: da yayinlanmigtir.
Deri tutulumunun arkasindaki patogenezin, kii¢tik da-
mar vaskiiliti, trombotik olaylar, hiyalin trombiis olu-
sumu, akral iskemi olabilecegi iddia edilmistir (40).

Kan: COVID-19 sistemik inflamasyona ve bazen de
sitokin firtinasina neden olan sistemik bir hastaliktir.
Guan ve arkadaglar1 COVID-19 sirasinda hastanin kan
degerlerinde, lenfopeni, trombositopeni, l6kopeni, 16-
kositoz, trombositoz gibi patolojiler ile karsilagilabildi-
gini ifade etmislerdir. Bunlarin yani sira, uzamis prot-
rombin zamani (PT), diisitk serum fibrinojen seviyesi
ve D-dimer yiiksekligi seklinde hastanin koagiilasyon
durumunun degistigi ve buna bagli olarak Dissemine
Intravaskiiler Pihtilasma (DIC)’nin olusabilecegi iddia
edilmistir (37). Yapilan bir calismada, hastaligin sidde-
tinin Alanin Aminotransferaz (ALT), bilirubin, serum
tire, kreatinin seviyelerinin artmasi ile korele olarak
artt1g1; serum albiimin diizeyindeki diisiis ile de korele
olarak diistiigii tespit edilmistir. COVID-19’un sidde-
tinin artmast ile, Interlokin-6'nin (IL-6) seviyesindeki
artigin arasinda bir baglanti oldugu da ifade edilmistir.
IL1B, interferon-y (IFN-y), IFN-y indiikleyici Protein
10 (IP10), Monosit Kemotaktik Protein (MCP), Gra-
niilosit Sitiimiile Edici Faktoér (GCSF), 1L2, IL7, IL10,
monosit kemotaktik proteini-1 (MCP1), Makrofaj Inf-
lamatuvar Protein- 1A (MIP1A) ve Tiumor Nekroz Fak-
tor-a (TNF-a) proteinleri ile de COVID-19 arasinda
baglanti oldugu bildirilmistir (1).

SONUC

Ozet olarak, SARS-CoV-2 hiicre reseptorii ACE2
reseptoriinii kullanmakta ve konak hiicreyi ACE2 iize-
rinden istila etmektedir. ACE2 geninin eksprese oldugu
hiicre ve dokular, SARS-CoV-2 i¢in konak olarak ¢alis-
maktadir. En ¢ok etkilenen dokular, solunum sisteminin
dokular1 olmasina ragmen SARS-CoV-2 viriisiinden
diger dokular da etkilenebilmektedir. SARS-CoV-2"nin
istila ettigi diger sistem ve dokulardaki patolojiler su
sekilde siralanabilir. KBB sisteminde bogaz agris, tat,
koku ve duyu kaybi ile burun akintisy; kardiyovaskiiler
sistemde gogiis agrisi, gogiiste stkigma, ¢arpint1 ve arit-
miler; gastro intestinal sistemde istahsizlik, ishal, kus-
ma, bulant1 ve karin agrisi; renal sistemde proteiniiri,
hematiiri ve akut bobrek hasari; nérolojik sistemde bas
agrisi, konfiizyon, deliryum ve mental durum degisik-
ligi; okiiler sistemde konjonktival hiperemi, gozde ya-
banci cisim hissi, kemoz ve yirtilma; kutanéz dokularda
dokiinti, papiiller, ve trtiker, kas-iskelet sisteminde mi-
yalji ve artralji; hematolojik dokularda lenfopeni, trom-
bositopeni, 16kopeni, yiiksek inflamatuar belirtegler ve

yiiksek pihtilagma belirteclerindeki bozulmalar ve tire-
me sisteminde azalmis sperm sayisi ve azalmis sperm
motilitesi goriilebilmektedir. Arastirmalar, solunum
yetmezligi, akut bobrek hasari, septik sok, kardiyovas-
kiiler arrest olusumunun COVID-19 hastalig: ile iligkili
oldugunu ve koétii prognoza neden oldugunu ifade et-
mektedir (1,17).

SARS-CoV-2'nin etnik kokenlerde nasil davrandi-
gin1 anlamak ya da farkli hiicrelerde, farkli dokularda,
farkli organlarda, farkli sistemlerde neler yaptigini 6g-
renmek igin biitiin kliniklere gelen COVID-19 vakalar1
ile ilgili verilerin diinya literatiiriine katki saglamas1 icin
paylasilmas: gereklidir. Ayrica, miimkiinse post-mor-
tem dokulardaki SARS-CoV-2 RNA analizinin yapil-
mas1 ve gercekten de hiicrelere ne oranda yerlestigi
tespit edilmelidir. Bu sayede, SARS-CoV-2, gegirdigi
mutasyonlar ve olusturdugu alt varyantlar ile hayati-
miz1 kabusa doniistiirmeye devam ederken, COVID-19
savaginda olusturulacak stratejilerin  gelistirilmesi
miimkiin olacaktir. Ozetle bu konuda yapilacak daha
fazla sayida ¢aligmaya ihtiya¢ oldugu goériilmektedir.

Cikar Catismasi ve Finansman Beyani: Yoktur.
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Olgu Sunumu (Case Report)

Endoskopik Retrograd Kolanjiyo Pankreatografi (ERCP) Uygulanan
Koledokolitiazis Hastas1 ve Hemsirelik Bakimi: Olgu Sunumu

Choledocholithiasis Patient Applied to Endoscopic Retrograde Cholangio Pancreatography
(ERCP) and Nursing Care: A Case Report

Servet KALYONCU!, Ozlem CEYHAN!

! Erciyes Universitesi, Saghk Bilimleri Fakiiltesi, ¢ Hastaliklar1 Hemsireligi, Kayseri, Turkiye.

Ozet

Koledokolitiazis, ortak safra kanali i¢inde safra tag1 varligini ifade etmektedir. Yasla birlikte fizyolojik olarak ortak safra kanaliin genislemesi nedeniyle
koledokolitiazis, yaslilarda daha sik goriilmektedir. Koledokolitiazis genellikle biliyer kolik olarak tanimlanan karin agrisina neden olmaktadir. Beraberinde
bulant1 ve kusma eslik etmektedir. Koledokolitiazisli hastalarda Akut kolanjit, Akut Bilier Pankreatit gibi pek ¢ok komplikasyon gelisebilmektedir. Kompli-
kasyon gelismis koledokolitiazisli hastada hemsirelik bakimimnin amaglar; belirti ve bulgulari erken tespit etmek, bireylerin 6z bakimlarini saglamak, yasam
kalitelerini yiikseltmek ve iyilik hali kazandirmak, Endoskopik Retrograd Kolanjiyo Pankreatografi (ERCP) islemi 6ncesinde, esnasinda, sonrasinda uygun
hemsirelik girisimlerini planlamak, ERCP islemi sirasinda ve sonrasinda gelisebilecek komplikasyonlar1 takip etmek ve gerekli hemsirelik girisimlerini
uygulamak, hasta ve ailesini egitmektir. 56 yaginda oldugu bilinen ilseratif kolit (27 y1ldir), ritim bozuklugu, DM tanilar1 olan hastanin 12 giindiir epigastrik
bolgede dolgunluk ve agrisi nedeniyle acile basvurmustur ve koledokolitiazis tanis ile servise kabul edilmistir. Olgu Marjory Gordon’un Fonksiyonel Saglik
Oriintiileri Hemsirelik Bakim Modeli ile degerlendirilerek, hemsirelik bakimi verilmistir. Hastadan ve ailesinden ¢alismanin yapilmasi ve yayinlanmast igin
gerekli izin alinmigtir. Olguda akut agr1, bulanti, hipertermi, istahsizliga bagli viicut gereksiniminden az beslenme, yorgunluga bagl aktivite intoleransi, sa-
rilik ve kasintiya bagl cilt biitiinliigiinde bozulma, s1v1 elektrolit dengesizligi, bireysel basetmede yetersizlik, bilgi eksikligi hemsirelik tanilar1 belirlenmistir.

Anahtar Kelimeler: Koledokolitiazis, ERCP, Hemsire, Hasta, Bakim, Olgu Sunumu

Abstract

Choledocholithiasis refers to the presence of gallstones in the common bile duct. Choledocholithiasis is more common in the elderly due to physiological
dilatation of the common bile duct with age. Choledocholithiasis usually causes abdominal pain defined as biliary colic. It is accompanied by nausea and
vomiting. Many complications such as acute cholangitis and acute biliary pancreatitis may develop in patients with choledocholithiasis. The aims of nurs-
ing care in patients with choledocholithiasis with complications are to detect signs and symptoms early, to provide self-care, to improve quality of life and
well-being, to plan appropriate nursing interventions before, during and after the Endoscopic Retrograde Cholangio Pancreatography (ERCP) procedure,
to follow the complications that may develop during and after the ERCP procedure and to implement the necessary nursing interventions, and to educate
the patient and his family. A 56-year-old patient with a known diagnosis of ulcerative colitis (27 years), arrhythmia and DM presented to the emergency
department because of fullness and pain in the epigastric region for 12 days and was admitted to the ward with a diagnosis of choledocholithiasis. The
case was evaluated with Marjory Gordon’s Functional Health Patterns Nursing Care Model and nursing care was provided. The necessary permission was
obtained from the patient and her family for the study and publication. The nursing diagnoses of acute pain, nausea, hyperthermia, nutrition less than the
body requirement due to anorexia, activity intolerance due to fatigue, deterioration in skin integrity due to jaundice and itching, fluid electrolyte imbalance,
inadequacy in individual coping, and lack of information were determined.

Keywords: Choledocholithiasis, ERCP, Nurse, Patient, Care, Case Report
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GIRIS

Koledokolitiazis, ductus cholodechus yolunda safra
kesesi taglarinin varligini ifade eder. Koledokolitiazis
primer ve sekonder olmak {iizere ikiye ayrilmaktadir.
Primer koledokolitiazis, tipik olarak safra stazina bagl
olarak gelisir. Bu durum intraduktal tas olusumu i¢in
risk olusturur. Primer koledokolitiazisin nedenleri ge-
nellikle safra yollarini yaygin olarak etkiler buna baglh
olarak da hastalarda hem ekstrahepatik hem de intra-
hepatik safra taglar1 olabilir. Intrahepatik taglar tekrar-
layan piyojenik kolanjit ile komplike hale doniisebilir.
Primer koledokolitiazis, kistik fibrozis, tekrarlayan
persistan biliyer enfeksiyonlar, karaciger nakli sonrasi
goriilen hepatik arter yaralanmasina bagh iskemi gibi
nedenlerle olusabilir (1). Sekonder koledokolitiazis,
koledokolitiazisin en sik goriilen tipidir. Safra kesesin-
deki taglarin ductus choledochusa diismesi ile ortaya
¢ikar. Yapilan ¢alismalarda kolelitiazisi olan hastalarin
9%10-15"inde taga bagli olarak 10 yil i¢inde semptoma-
tik olarak ortaya ¢ikar. Kolelitiazis nedeni ile ameliyat
edilen hastalarin yaklasik %10-20’sinde operasyon es-
nasinda safra yollarinda da tas oldugu goriilmektedir.
Koledokolitiazisli hastalar c¢ogunlukla semptomatik
sikayetlerle hastaneye bagvururlar. Bu hastalarda tipik
olarak biliyer tipte agr1 ve laboratuvar bulgularinda
yiiksek bilirubin ve alkalen fosfataz degerleri saptanir.
Komplike olmayan hastalarda ¢ogunlukla ates yiiksek-
ligi saptanmazken, nadir olarak hastalar asemptomatik
olarak seyredebilir (2,3). Kolelitiazisli (safra kesesi tag1)
hastalarin yaklagik %10-20 ‘sinin safra kanallarinda tag
olusacagi tahmin edilmektedir. Bu bakimdan preva-
lans1 yiiksek bir hastaliktir (4). Kolelitiazisli hastalarda
koledokolitiazis insidansi yasla birlikte artmaktadir.
Kolelitiazis kadin hastalarda, hamile hastalarda, yash
hastalarda ve serum lipid diizeyi yiiksek olanlarda daha
sik goriilebilmektedir (5,6).

Karacigerde sentezlenen ve safra kesesinde depo-
lanan safra sivis, cesitli nedenlere bagli safra kesesi ve
kanallarinda safra tag1 olusumuna neden olabilmekte-
dir. Safra kesesinde tas olan bazi hastalarda taslar saf-
ra kesesinden sistik kanala ve daha sonra da koledoka
gecmektedir. Koledokolitiazis vakalarinin ¢ogu, safra
kesesinden ortak safra kanalina safra taglarinin gecisi-
ne baglidir. Primer koledokolitiazis ise daha az siklikta
gorilebilmektedir. Primer koledokolitiazis, intraduktal
tas olusumu ile sonuglanan safra stazi nedeniyle ortaya
¢ikmaktadir. Safra kanallari yasla birlikte genislemekte-
dir. Genislemis safra kanallar1 ve biliyer divertikiilii olan
yaslh yetiskinler, primer safra kanali taglarinin olusumu
i¢in risk altindadir. Safra akisi, ortak safra kanali i¢in-
deki taglar tarafindan engellenirse tikanma sariligina
ve hepatite yol agabilmektedir. Staz nedeniyle kolanyjit
tablosu gelisebilmektedir. Koledokolitiazisli hastalarda
diger safra yolu obstriiksiyonu sebeplerine gore kolanjit
ve sepsis daha yaygin olarak goriilebilmektedir (7).

Yasla birlikte fizyolojik olarak ortak safra kanalinin
genislemesi nedeniyle koledokolitiazis, yaslilarda daha
sik goriilmektedir. Kolesistektomi sonrast koledok ge-
nisliginin 10 mm ‘yi ge¢mesi ile bilier staz ve primer
koledok tas1 olusumu goriilebilmektedir (8). Koledok
tag1 olan hastalarin semptom ve bulgular1 oldukea de-
giskendir ve hastalar asemptomatik olabilecegi gibi bi-
liyer kolik, sarilik, kolanjit veya pankreatit gibi komp-
likasyonlarla karsilasabilmektedir (9). Koledokolitiazis
genellikle biliyer kolik olarak tanimlanan karin agrisina
neden olmaktadir. Agr1 genellikle sag hipokondriyum-
da veya epigastriumda bulunmaktadir ve 30 dakika ile
birkac saat siirmektedir. Beraberinde bulanti ve kusma
eslik etmektedir (10).

Safra kanalindaki bir tasin kanala impakte olmasi
tikanma sariligina neden olabilir. Cogu zaman tikanma
kismi olur ancak bazi durumlarda kanalda safra akimi
tamamen kesilebilir. Siklikla tikanmanin ileri diizeyde
olmasiyla enfeksiyon gelisir ve kolanjit tablosu ortaya
¢ikar. Safra kanalinin tikanmasiyla safra basincindaki
artis, bakterilerin safra kanalindan kan dolagimina geg-
mesine neden olur. Koledokta tasa bagli kolanjit geli-
sen hastalarin kan kiiltiirlerinde genellikle gram negatif
bakteri iremesi olur (11).

Koledokolitiazisin komplikasyonlarindan biri olan
Akut kolanjit, Charcot triadi olarak bilinen ates, sarilik
ve karin agrisina neden olan, Oddi sfinkteri araciligryla
barsaklardan safra kanalina gelen bakterilerin neden ol-
dugu ortak safra kanalinin akut inflamasyonu ve enfeksi-
yonudur. Bakteriyemi ve sepsis gelisen hastalarda ise hi-
potansiyon ve mental durum degisikliklerinin de oldugu
Reynold pentad: ortaya ¢ikabilir. Akut kolanjit tanisi kli-
nik, laboratuvar ve goriintiilemeye dayanir. Akut kolan-
jit erken fark edilmez ve uygun sekilde tedavi edilmezse
hizla sistemik inflamatuar yanit sendromu (SIRS), sepsis
ve mortaliteye neden olabilmektedir (11,12).

Koledokolitiazisin diger bir komplikasyonu olan
Akut Bilier Pankreatit ise, ¢esitli nedenlere bagli pank-
reas dokusunun hasarlanmasi, inflamasyona bagl ka-
rin agrisi ve kanda pankreas enzim seviyelerinin yiik-
selmesiyle karakterize bir hastalik tablosudur. Akut
pankreatit (AP), neden oldugu komplikasyonlar: ile
birlikte tiim diinyada 6nemli bir morbidite ve mortalite
nedenidir. Hafif ve ciddi AP ‘de mortalite % 1 ‘den % 20
‘ye kadar degismektedir (13).

Kolanjit ve pankreatit gibi potansiyel olarak yasami
tehdit eden komplikasyonlar1 nedeniyle asemptoma-
tik hastalarda dahi koledokolitiazisin tedavi edilmesi
onemlidir. Etkili tedavi modaliteleri arasinda Endosko-
pik Retrograd Kolanjiyo Pankreatografi (ERCP), per-
kiitan tedavi ve cerrahi tedavi yer almaktadir (8).

Komplikasyon gelismis koledokolitiazisli hastada
hemsirelik bakiminin amaglary; belirti ve bulgular: erken
tespit etmek, bireylerin 6z bakimlarini saglamak, yasam
kalitelerini yiikseltmek ve iyilik hali kazandirmak, ERCP
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islemi Oncesinde, esnasinda, sonrasinda uygun hemsi-
relik girisimlerini planlamak, ERCP islemi sirasinda ve
sonrasinda gelisebilecek komplikasyonlar: takip etmek
ve gerekli hemsirelik girisimlerini uygulamak, hasta ve
aile egitimidir. Bu sebeple hemsirelerin hasta ve ailesine
hastaligin yonetimine iliskin yardimci olmak ve komp-
likasyonlar1 onlemeye yonelik saglik egitimi verilmesi
olduk¢a 6nemlidir (14-19).

Olgu Marjory Gordon'un Fonksiyonel Saglik Oriin-
tilleri Hemgirelik Bakim Modeli ile degerlendirildi.
Gordon'un fonksiyonel saglik oriintiileri, hemsirele-
rin hasta bakiminda daha kapsamli bir degerlendirme
yapmas1 ve hemsirelik siirecini uygulayabilmeleri i¢in
kullanilmak tizere tanimlanmus bir siire¢ oldugu i¢in bu
olgu, hemsirelik bakimi1 Gordon'un FSO modeline gore
planlanmustir.

OLGU: 56 yasinda olan ST lise mezunu, memur ve
evlidir. Kan grubu BRh(+) olan hastanin 15 yildir siga-
ra Oykiisti bulunmaktadir

Tanist: Koledokolitiyazis
Soy Ge¢misi: Baba - DM
Kronik Hastaliklari: DM, aritmi, iilseratif kolit

FONKSIYONEL SAGLIK ORUNTUSU

Saghgin Algilanmasi ve Yonetim Bicimi

Oykii: 56 yasinda oldugu bilinen iilseratif kolit (27
yildir), ritim bozuklugu, DM tanilar1 olan hastanin 12
glindiir epigastrik bolgede dolgunluk ve agris1 mevcut.
Bulant1 ve kusma istegi varmais. 3 glindiir idrar renginde
koyulagma ve gaita renginde a¢ilma meydana gelmis.
Agrilar1 karin bolgesine yayilmaktaymis. Karin agrisi
sirtina da vurmaktaymis. Kasint, halsizlik, istahsizlik
sikayetleri de olmus. Hasta soguk alginlig1 olarak disii-
niip Talcid isimli ilac1 kullanmis. Birkag giin gectikten
sonra sikayetleri artmaya devam eden hasta acile bas-
vurmus. Acilde oral kapali hidrasyon baslanmis. Has-
tadan tetkikler istenmis. Total ve direkt bilirubin, GGT,
AST-ALT parametrelerinde O6nemli artis goriilmesi
lizerine goriintiileme yapilmus.

Sikayet: Halsizlik, istahsizlik, bulanti-kusma, karin
ve sirt agrisy, idrar renginde koyulagma, gaita renginde
acilma, sarilik, kaginti.

Gegirilen Operasyonlar: Inguinal herni

Siirekli Kullanilan Ilaglar: Salmiden 3x3, diltizem
1x1, glifix 1x1

Hastanin yasam bulgular1 (ERCP’den dnce): kan
basinci 110/70 mmHg, radyal nabiz: 72/dakika, solu-
num: 18/dakika ve atesi 36,5 C, SPO2: 98.

Hastanin yasam bulgular1 (ERCP’den sonra): kan
basinci 140/80 mmHg, radyal nabiz: 92/dakika, solu-
num: 22/dakika ve atesi 38,1 C, SPO2: 95.

Order Edilen Ilaglar: Diltizem 30mg (1X1), Penta-
sa 500mg (3X2), Poliaminofen 1000mg (2X1), Xemol
20mg (2X1), Glifix 30 mg (1X1), Eqiceft 1000mg (2X1).

Laboratuvar Parametrelerinde Degisiklikler (ER-
CP’den once): Pt degeri yiiksek, Ca diisitk, CRP degeri
yiiksek, total bilirubin ve direkt bilirubin degerleri yiik-
sek cikmustur.

Laboratuvar Parametrelerinde Degisiklikler (ER-
CP’den sonra): Aptt ve Pt degerleri yiiksek, CRP degeri
yiiksek, total bilirubin ve direkt bilirubin degerleri yiik-
sek ¢ikmustir.

Beslenme ve Metabolik Durum
Kilosu: 76kg Boyu: 1,75cm  BKI: 24,81 (Normal)
R3 Diyabetik Diyet+Ulseratif Kolit Diyeti

Hasta oral yoldan besleniyor, yemegini kendisi yiye-
biliyor. Hastanede hastaya R3 diyabetik diyet ve tilseratif
kolit diyeti uygulaniyor. Evde diizenli olarak 3 ana 6giin
seklinde besleniyormus. Hastada evdeyken istahsizlik,
bulant;, kusma mevcutmus. Ozellikle yagli yemek ye-
dikten sonra bu belirtilerde artma oluyormus. Hasta-
neye yattiktan sonra orali kapatilmis. Hastanede ERCP
islemi yapildiktan sonra orali sirastyla R1, R2, R3 olmak
tizere agilmis. Evde giinliik 1,5 litre su titketimi oluyor-
mus. 175 cm boyunda ve 76 kg olan hastanin, BKI'si
24,81 (Normal kiloda). Hasta son 1 ayda istemsiz olarak
5 kilo kaybetmis. Yutmada giigliik, agzinda yara-kuru-
luk, dislerinde ¢iiritk olmadigini ifade etti. Hastanedey-
ken ag1z bakimini sadece su ile yaptigini sdyledi.

Bosaltim Oriintiisii

Hasta evdeyken giindiizleri 15-20 kez, geceleri ise
3-4 kez miksiyona ¢iktigini belirtti. Idrarini kesik ke-
sik yaptigini séyledi. Hematiirisi, poliiirisi ve noktiirisi
mevcut. Hastanede giinde 3-4 kez miksiyona ¢iktigini
ifade etti. Hasta evdeyken ve hastanede giinde 1 kez de-
fekasyona ¢iktigini belirtti. Hastanin ACT’si yok. Diziiri,
inkontinans, diyare, konstipasyon mevcut degil. Hasta
agir1 terlemesinin mevcut olmadigini belirtti. Ulseratif
kolitin yang1 dénemlerinde digkisinda mukus ve kan ol-
dugunu, diyaresi ve rektal agrisi oldugunu séyledi.

Aktivite ve Egzersiz Oriintiisii

Hasta memur. Hastanede genellikle giiniinii yatarak
gegiriyormus. Hastaliktan kaynakli ara ara agris1 (ilk
hastaneye geldiginde agrisinin siddetini degerlendirme-
sini istedigimizde 10 iizerinden 8-9 olmak {izere puan
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verdi.), siirekli halsizligi ve yorgunlugu oldugunu soy-
ledi. Bu yiizden pek hareket etmek istemiyormus. Bos
zamanlarinda genelde esiyle sohbet ettigini, TV izledi-
gini, bag-bahce isleri ile ugrastigini ifade etti. Diizenli
uyguladig bir egzersiz programi yok. Son 6 ayda diisme
oOykiisii yok. Kas giicii kontroliinde elimizi sikabildi. Kas
gilicline 5 iizerinden 5 puan verdi. Mevcut bir agrisi ol-
madigini belirtti. Karin ve periferik 6demi mevcut degil.
Hastanin oksiirmesi, balgami ve siyanozu yok. Solunum
say1s1 (18-20) ve oksijenlenme diizeyi (95-98) normal
araliktadir. Hasta 6zbakim gereksinimlerini kendisinin
karsilayabildigini dile getirdi. Norton: Basi yaras: riski
yok. (Puant: 20) Itaki: Diigme riski yok. (Puani: 7)

Uyku ve Dinlenme Oriintiisii

Hasta evdeyken 22-22.30 civarinda uyudugunu ve
6-6.30 civarinda uyandigini soyledi. Giinde 7-8 saat
diizenli uyudugunu belirtti. Geceleri tuvalet ihtiyacini
gidermek amaciyla sik stk uyandigini ifade etti. Giin-
diiz uykular1 yokmus. Hastanede de diizenli ve rahat
uyuyabildigini dile getirdi. Ancak karin agris1 basladi-
gindan beri uykusunun diizensiz oldugunu, yorgun ve
halsiz hissettigini belirtti. Tek yastikla uyuyor. Kabus
gormedigini, uykuya dalarken herhangi bir aligkanligi-
nin olmadigini ifade etti.

Biligsel Algilama Oriintiisii

Hasta miyop oldugunu ve bu yiizden gozliik kullan-
digini belirtti. Tad ve koku almasinda, isitmesinde, ko-
nusmasinda herhangi bir problemi olmadigini ifade etti.

*Yakin Bellek: Aksam yemekte ne yedigi soruldu-
gunda dogru cevap verdi.(Hastanin esi tarafindan teyit
edildi.)

* Orta Bellek: Hastaneye ne zaman yatisinin oldu-
gu ve tanisinin ne oldugu soruldu ve dogru cevapladi
(Hastanin dosyasina bakilarak teyit edildi).

*Uzak Bellek: Hastaya evlenme tarihi soruldu ve
dogru yanitlad: (Hastanin esi tarafindan onaylandz).

Hasta kisiye, yere ve zamana oryanteydi. Biz kimiz
sorusuna dogru cevap verdi. Su an nerede oldugunu
sordugumuzda hastanede oldugumuzu soéyleyerek,
dogru cevabi verdi. Bugiiniin tarihini sordugumuzda
21 Aralik Carsamba oldugunu soyleyerek dogru cevabi
verdi. Hasta dikkat daginiklig1 ve unutkanlik yasamadi-
gini dile getirdi.

Kendini Algilama ve Benlik Oriintiisii

Hasta hastaneye yatis sebebini biliyor. Ataklarinin
azalmasi ve sorun yasamamak i¢in bu duruma uygun
olarak beslendigini dile getirdi. Hasta bu konu ile ilgi-
li daha fazla bilgi sahibi olmak istedigini belirtti. Iyi-
lesecegine, en kisa zamanda toparlanacagina inaniyor.

Sorulan sorulara uygun cevaplar veriyordu. Hastanin
kendine ve bagkalarina zarar verme riski yok. Hasta
hastanede endise, korku yasamadigini soyledi. Beden
imajinda ve benlik saygisinda bozukluk goriilmemek-
tedir.

Kendini sakin ve uyumlu biri olarak tanimladi. Has-
talik stirecinden sonra siirekli yatakta vakit gecirdigini
ve halsizlik hissettigini ifade etti.

Rol iliski Oriintiisii

32 yildir evli olan hastanin esi, ¢ocugu ile aras1 ok
iyiymis. Hastanin es, baba gibi rolleri mevcut. Yanin-
da refakatgisi olarak esi kaliyor. Esi ve saglik personeli
ile iyi iletisiminin iyi oldugu gézlemlendi. Konusurken
dikkatli dinliyor ve gz temasi kuruyordu. Hasta 1 ¢o-
cugu oldugunu, ziyarete geldigini soyledi. Ziyarete ge-
len yakinlari ile goriisiirken mutlu ve sakin goriiniiyor-
du. Oz bakimin1 kendisinin yaptigini belirtti.

Stres ve Bas Etme Oriintiisii

Hastanin ilk hastalik belirtileri oldugu zaman (6zel-
likle agr1) stres yasamis. Ayni zamanda iilseratif kolit
hastaligi da mevcut oldugu icin atak donemlerinde
stres yastyormus. Su an halsiz ve yorgun hissetmesi di-
sinda bir problemi olmadigini belirtti. Hasta herhangi
bir stres yasadiginda bu durumu esiyle paylastigini,
kendisini bag-bahge islerine verdigini dile getirdi. Ya-
kin ge¢miste bilyiik yasam degisiklikleri olmamus. Psi-
kiyatrik 6ykii ve intihar girisimi yok.

Cinsellik ve Ureme

Hasta cinsel kimligine uygun giyiniyor. 1 ¢ocugu
mevcut. Cinsel yolla bulagan hastalig1 yok. Hasta perine
hijyenine dikkat ettigini séyledi.

Inanc ve Degerler

Hastanin geleneksel uyguladig: tedavi ve batil inanci
yok. Ibadetlerini evdeyken rahatlikla yapabildigini an-
cak hastalik tanisi aldigindan beri yasadig1 semptom-
lardan (halsizlik, yorgunluk, agri, bulanti-kusma) kay-
nakli olarak yapamadigini sdyledi.

Hemsirelik tanis1 1: Akut Agr1

Beklenen sonug: Hastanin agrisinin 10 iizerinden
3 puana disiiriilerek agr1 siddetinin azalmasinin sag-
lanmasi, daha az kramp ve rahatsizlik gelismesinin
saglanmasi, agr1 ve rahatsizlik artmadan hareket ede-
bilmesinin ve ddnmesinin saglanmasi, hastanin rahatca
dinlenmesinin ve uzun siireli uyumasinin saglanmasi

Hemsirelik girisimleri: Hastanin agrisi olup olama-
digy, hasta ve yakinlarinin agriya iliskin inang ve degerleri
sorguland1. Agrinin yeri, siddetini ve niteligini degerlen-
dirildi ve doktora bildirildi. Agrisin1 degerlendirmesini
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istedigimizde 10 tizerinden 7 puan verdi. Agriy1 azaltan\
artiran faktorler sorgulandi. Hekim istemine uygun anal-
jezik (poliaminofen) ve antispazmodik (xemol) tedavisi
uygulandi ve kullanilan ilaglarin yan etkileri gozlendi ve
hasta bu konuda bilgilendirildi. Tedavi sonrasi hastanin
agrisinin azalip azalmadigi degerlendirildi. Giin boyun-
ca dinlenme firsatlar1 ve miimkiin oldugunca giiriiltiistiz
ortam saglandi. Anksiyete ve korkularini gidermek icin
aciklayic bilgi verildi. Analjezikler hastanin uyku ve isti-
rahatini bolmeyecek sekilde planland.

Degerlendirme: Dr. istemine uygun analjezik (poli-
aminofen) ve antispazmodik (xemol) tedavisi uygulandi
ve hastanin agrisi azaltildi. Tedavi sonrasi agrisini deger-
lendirmesini istedigimizde 10 tizerinden 3 puan verdi.

Hemgsirelik tanis1 2: Bulanti

Beklenen sonug: Hastanin bulantisinin azalmasi ya
da tamamen gegmesinin saglanmasi

Hemgirelik girisimleri: Bulanti kusmaya neden
olan faktorler belirlendi. Bulanti-kusma siklig1, mikta-
r1, zamani yoniinden degerlendirildi. Bulant: kusmanin
tedaviyle, 6giinlerle, pozisyonla iligkisi degerlendirile-
rek hasta bilgilendirildi. Doktor istemi ile antiemetik
uygulandi. Hastanin gaz ve gaita ¢ikis1 kontrol edildi.
Bulanti-kusmay1 azaltan/6nleyen faktorler belirlends,
hasta bilgilendirildi ve buna yonelik uygulamalar yapil-
d1 (Yagly, cok baharatli ve agir kokulu, ¢ok tatls, ¢ok tuz-
lu, yiyeceklerden uzak durulmasi, siv1 ve yumusak gida
alinmasi, yemeklerden 1 saat 6nce ve sonra sivi alimi-
nin kisitlanmasi, kusma refleksi meydana geldigi sirada
derin nefes alip verilmesi, diyetine uygun beslenmesi,
soguk yiyeceklerin tercih edilmesi, yemeklerden sonra
yar1 oturur pozisyonda dinlenmesi). Kusma sonrasi agiz
bakimi yapmasi saglandi. Bulanti-kusma durumunda
aspirasyon riskine karsi koruyucu énlemler alind1 ve bu
onlemlere yonelik hasta ve ailesi bilgilendirildi.

Degerlendirme: Hasta bulantisinin azaldigini ifade
etti (19.12.22). Hasta bulantisinin tamamen gegctigini
belirtti (20.12.22).

Hemsirelik tanisi 3: Hipertermi

Beklenen sonug: Hastanin viicut sicakliginin nor-
mal aralia getirilmesi

Hemsirelik girisimleri: Hastada hipertermiye ne-
den olan faktorler degerlendirildi. Hastanin vital bul-
gular1 kontrol edildi. Beden 1s1s1 yiikseldiginde daha stk
aralarla ates ol¢imii yapildi. Dr istemine gore antibi-
yotik tedavisi yapildi. Hastaya soguk uygulama yapil-
d1 (soguk kompres vb). Solunum yollarinin agikhig ve
devamlilig1 saglandi. Gerektiginde terleme ile kayiplar:
onlemek icin IV siv1 replasmani yapildi. Hastanin men-
tal durumu yakindan izlendi. Hastadan Dr. Istemine

gore kiltiir alindi. Hastanin ince giyinmesi saglandi.
Hastaya ve yakinlarina hipertermi gelismesine neden
olan faktorler hakkinda bilgi verildi.

Degerlendirme: Hastanin ERCP islemi yapildiktan
sonra yiikselen atesi kontrol altina alinarak normal ara-
liga gelmesi saglandi. (19.12.22) Hastanin laboratuvar
bulgularinda WBC degerinin diistiigii gozlemlendi.

Hemygirelik tanis1 4: Istahsizliga Bagh Viicut Gerek-
siniminden Az Beslenme

Beklenen sonug: Hastanin istahini azaltan gastroin-
testinal belirtilerin ve rahatsizliklarin azaltilmasi, nor-
mal bagirsak aliskanliklarinin siirdiiriilmesinin sag-
lanmasi, abdominal rahatsizliklarin ve distansiyonun
azaltilmasi

Hemsirelik girisimleri: Hastanin diyet oykiisi,
glinliik gida alim1 ve beslenme durumu degerlendirildi.
Diyetine uygun beslenmesi saglandi. Ogiin zamani ya-
tagin bag kismu yiikseltildi. Yemekten once agiz bakimi
ve yemek zamani ortamin hos olmasi saglandi. Kiigiik
miktarlarda ama sik sik yemek verildi. Hasta yemek ve
destek iirtinleri yemek i¢in tesvik edildi. Doktor istemi-
ne gore bulanti, kusma, diyare ya da konstipasyon i¢in
uygun ilaglar verildi. Hasta daha fazla siv1 almasi ve eg-
zersiz yapmasi igin tegvik edildi.

Degerlendirme: Hasta siv1 retansiyonu olmadan ki-
losunu korudu ve istahsizlig1 azaldi.

Hemsirelik tanis1 5: Yorgunluga Bagl Aktivite In-
toleransi

Beklenen sonug¢: Hastanin tolere edebilecegi dl¢iide
egzersiz ve hijyeninin saglanmasi, hastanin belirli segil-
mis aktiviteleri yerine getirmesinin saglanmasi, daha
hizli iyilesebilmesi i¢in diyetine uygun beslenmesinin
saglanmasi

Hemsirelik girisimleri: Hastanin aktiviteye daya-
niklilig1 ve yorgunluk seviyesi degerlendirildi. Yorgun
oldugu zamanlar aktivite ve hijyen konusunda yardim
edildi. Hasta yorgun oldugu zaman dinlendirildi. Has-
tanin istedigi aktivite ve hareketleri yapmasi konusun-
da yardim edildi. Hastanin karbonhidrat ve protein ali-
mi diyetine uygun bir sekilde saglandi.

Degerlendirme: Hasta, giiciiniin ve iyilik halinin
arttigini belirtti. Hastanin uygun dinlenme periyotlar:
ile koridorda yiiriiyiis yaptig1 gozlemlendi.

Hemsirelik tanisi 6: Sarilik ve Kasintiya Bagli Cilt
Biitiinligiinde Bozulma

Beklenen sonug: Kasintidan ortaya ¢ikan tahris ve
enfeksiyonun onlenmesi, cildin irritasyonu ve siirtiin-
mesinin azaltilmasi, uygun araliklarla degerlendirme-
nin yapilmasi

KSU Medical Journal 2023;18(3): 117-124

KSU Tip Fak Der 2023;18(3): 117-124



KALYONCU ve ark.

Hemsirelik girisimleri: Kasintiya bagli rahatsiz-
lik degerlendirildi. Laboratuvar bulgularindan total ve
direkt bilirubin takibi yapildi. Hastanin tirnaklarinin
kisa ve diiz tutulmas: saglandi. Hastaya sik cilt bakimi
yapmast gerektigi, sabun ve alkollii losyonlarin kullan-
masindan kaginmasi gerektigi séylendi. Hastaya her iki
saatte bir yumusatic1 kremle masaj yapildi. Cilt biitiin-
lagii 4-8 saatte bir kontrol edildi.

Degerlendirme: Cilt biitiinligiinde kizariklik, bo-
zulma ve yaralanma gozlemlenmedi. Hasta kagintisinin
azaldigini soyledi.

Hemsirelik tanis1 7: Sivi Elektrolit Dengesizligi

Beklenen sonug: Sivi elektrolit dengesizliginin gi-
derilmesi, hipovolemi ve sok gelismesinin (tagikardi,
hipotansiyon vs.) dnlenmesi

Hemsirelik girisimleri: Vital bulgu ve kilo takibi
yapildi. Siv1 elektrolit dengesizligini gosteren belirti
ve bulgular gozlemlendi (Yiiksek ates, uykuya egilim,
halsizlik, deri turgorunda bozulma, nabiz ve tansiyon
diizensizlikleri vb). Hekim istemine gore elektrolit ta-
kibi yapildi. Sonuca gore hekim istemindeki tedavi uy-
gulandi. Hastanin tedaviye cevab: takip edildi. Hasta-
nin diizenli olarak albiimin degeri kontrol edildi, ACT
takibi yapildi.

Degerlendirme: Kan basinci, nabiz ve solunumun
normal aralikta oldugu goézlemlendi. Kusma-ishal gibi
swv1 ve elektrolit kaybina neden olan durumlar gozlem-
lenmedi. Mukoz membran nemli ve normal deri turgo-
ru mevcuttu.

Hemsirelik tanisi 8: Bilgi Eksikligi

Beklenen sonug: Hastanin bilgi eksikliginin gide-
rilmesi

Hemsirelik girisimleri: Hastanin bilgi eksikliginin
nedenleri arastirildi ve 6grenme bigimleri belirlendi.
Mevcut risk faktérleri belirlendi. Verilecek konuda giin-
cel literatiir tarandi ve yeni egitim planlamalar1 yapild1.
Hastanin hastaliga dair bilgi gereksinimleri tanimland1
(tedavisi, diyeti, ilaglar1 ve hastaliga ait inaniglar1 gibi).
S6z konusu uygulamayi gergeklestirmesi i¢in hasta ce-
saretlendirildi. Hastaya mevcut saglik durumu, tedavi,
ilaglari, diyeti ve diger konular hakkinda bilgi verildi.

Degerlendirme: Hasta mevcut saglik durumu, te-
davi, ilaglari, diyeti ve diger konular hakkinda daha
kapsamli bilgi sahibi oldugunu dile getirdi.

TARTISMA

Koledokolitiazis ortak safra kanali icersinde safra
tast bulunmasina denilmektedir. 2 tip olarak karsimiza
¢ikmaktadir. Primer taslar koledokun kendisinde iire-
tilen taglara denilirken sekonder taslar safra kesesin-
deki taslarin ortak safra kanali icerisine diismesinden
kaynaklanmaktadir. Klinikte en ¢ok sekonder taslarla

karsilagilmaktadir. Safra kesesinde tas olan bir birey on
yil icerisinde yiizde 10-15 arasinda safra yollarinda tag
diistiriip semptomatik olacaktir. Bunun diginda kolesis-
tektomi sirasinda hastalarin yiizde 10 kadarinda kole-
dokolitiazis oldugu farkedilmekte ve yas arttik¢a insi-
dansin yiikseldigi diisiintilmektedir. Safra tagina bagh
semptom veren hastalarin yaklagik ylizde 10 unda kole-
dokolitiazis gelisecektir ve bunun disinda akut kolesis-
tit ile bagvuran hastalarda bu oran daha da yiikselerek
yiizde 15 seviyelerine ulagacaktir (1,20).

Koledokolitiazis ile bagvuran hastalarin ¢ogu bagvuru
aninda semptomatiktir fakat belirli donemlerde hastalar
asemptomatik olabilir. Semptomlar icerisinde sag iist
kadran agrisi, epigastrik agr1 ve bulanti kusma sayilabi-
lir. Agr1 kolik tarzda gibi olsa da semptomlar daha uzun
stirelidir. Hastalardaki tas kendiliginden distiigiinde
semptomlar kaybolabilir veya koledok gecici tikandi-
g1 anlarda semptomla bagvurabilirler. Fizik muayenede
epigastrik veya sag iist kadranda hassasiyet olabilir. Ko-
ledokta tikanmaya bagli olarak safra kesesinde genisleme
oldugunda fizik muayenede kese ele gelebilir ve buna da
Curvoiser belirtisi denilmektedir. Bilirubin artigina bagh
olarak inspeksiyonda sarilik goriilebilir (21,22).

Laboratuvar parametrelerine bakildiginda genel ola-
rak AST ALT tipik olarak yiikselmistir. Sonrasinda ise
kolestaz enzimleri olan ALP GGT ve bilirubin degerleri
yiikselmeye baslar. Buna ragmen karaciger enzimleri bir-
¢ok olayda artis gosterebileceginden pozitif prediktif de-
gerleri diisiik olsa da normal karaciger testlerinin negatif
prediktif degerleri daha yiiksektir. Semptomlarin diizel-
mesi ile kan tablosu diizelen hastada tagin kendiliginden
diistiigti diistiniilebilir. Koledokolitiazis sonrasinda akut
pankreatit ve akut kolanjit gelisimi agisindan klinik ve
labaratuvar parametreleri dikkatle degerlendirilmelidir
(10,20). Hastalarda tan1 icin ilk basamak transabdominal
ultrason olmalidir. USG invaziv olmayan kontrast mad-
de kullanilmayan her hastada giivenle kullanilabilecek
bir yontemdir. Sonraki agamada ERCP den yararlanmak
miimkiindiir. Koledokolitiazis tanis1 koymada ERCP al-
tin standart yontem olarak karsimiza ¢ikar (23).

Endoskopik  retrograd  kolanjiopankreatografi
(ERCP); safra yollar1 ve pankreas hastaliklarinin tani ve
tedavisinde 6nemli bir yer tutan, ayni1 seansta hem tani
hem de tedavi edebilme imkani sunan gesitli kompli-
kasyonlar1 olabilen ve gastroenterolojinin giinliik pra-
tiginde siklikla kullanilan invaziv bir islemdir. Bu islem
yandan goriislii bir endoskop ve icinden gegirilen kata-
ter teller yardimu ile yapilmaktadir. Duodenumun ikin-
ci kitasinda bulunan ampullanin kaniilasyonu sonra-
sinda kontrast madde verilerek safra ve pankreas yollar:
goriintiilenebilir. Bu sayede safra ve pankreas yollarina
erisim saglanarak cesitli tedavi modaliteleri uygulana-
bilir. ERCP ile tedavi amagh sfinkterotomi, balon ya da
basket ile tag ve camur ekstraksiyonu, biliyer dilatasyon,
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stent ya da nazobiliyer drenaj katateri takilmas gibi is-
lemler yapilabilmektedir. Bu iglemler sirasinda ERCP
iliskili ¢esitli komplikasyonlar gelisebilmektedir (24).
Bu komplikasyonlar; pankreatit, sfinkterotomi sonrasi
kanama, perforasyon, kolanjit, kolesistit, stente bagli
duktal yaralanmalar ve sedasyon iliskili kardiyopulmo-
ner komplikasyonlardir. Bu komplikasyonlar arasinda
en yaygin olanlar1 pankreatit ve kanamadir (25,26).
ERCP iligkili pankreatit siklig1 yiiksek olmakla birlikte
bu komplikasyonlarin engellenmesi ve azaltilmas: adi-
na bir¢ok ¢aligma yapilmis ve kesin ya da olasi bircok
risk faktorii tanimlanmistir. Bu risk faktorleri arasinda
kadin cinsiyet, geng yas, pankreatit dykiisii olmasi, oddi
sfinkter disfonksiyonu, zor kaniilasyon olmasi, pankre-
atik kanala kontrast gecisi olmasi, koledogun dilate ol-
mamast, serum bilirubin diizeyinin normal olmasi, son
donem bobrek yetmezligi sayilabilir (26,27).

Literatiir tarandiginda, simdiye kadar tilkemizden
ERCP uygulanan koledokolitiazis hastas1 ve hemsirelik
bakimina yonelik olgu sunumuna rastlanilmamistir.
Gordon'un fonksiyonel saglik oOriintiileri, hemsirele-
rin hasta bakiminda daha kapsamli bir degerlendirme
yapmas1 ve hemsirelik siirecini uygulayabilmeleri i¢in
kullanilmak {izere tanimlanmis bir siire¢ oldugu icin
bu olgu, hemsirelik bakimi Gordon'un Fonksiyonel
Saglik Oriintiileri (FSO) modeline gére planlanmustir.
Boylelikle olgunun literatiire katkida bulunacag diisii-
nilmiistir.

Bu olguda dikkat ¢ekmek istenilen hastanin Gor-
don’un Fonksiyonel Saglik Oriintiileri (FSO) modeline
gore tedavisi ve bakimi yapilmis olup, hasta bu tedavi-
den fayda gérmiistiir.

SONUC

Koledokolitiazis tiim diinyada karin agrisi, bulanti
ve sarilik sikayeti ile hastaneye basvuran hastalarda sik-
likla kargilasilan klinik bir durumdur. Koledokolitiazi-
sin tedavi edilmemesi akut kolanjit, akut pankreatit, bi-
lier sepsis gibi acil miidahale gerektiren, yasami tehdit
eden komplikasyonlara neden olabilecegi gibi sekonder
bilier sirozun da en sik sebebi koledokolitiazistir. ERCP
tim diinyada siklikla kullanilan ve koledokolitiazisin
tanis1 ve tedavisinde halen altin standart olarak kabul
edilen oldukg¢a invaziv ve komplikasyon riski nispeten
yiiksek bir girisimdir. Akut pankreatit en sik kompli-
kasyonudur ancak daha mortal seyreden koledok per-
forasyonu, hemoraji, sepsis gibi ciddi komplikasyonlar
da islem sonrasinda gelisebilir. Bu nedenle koledo-
kolitiazis tanis1 konulan hastalara uygun hemsirelik
bakiminin uygulanmasi olduk¢a énemlidir. Ozellikle
hastanin agrisinin giderilmesi, bulantinin azaltilmasz,
atesinin dusiirtilmesi, diyetinin diizenlenmesi, cilt bii-
tiinliigliniin korunmast vb. gibi durumlarin hemsirelik

stireci igerisinde bakim verilmesi, bakimin siirekliligini
saglamasi, bakimi standart hale getirmesi, bireye 6zgiil-
lik olusturmasinin yani sira hastanin hastanedeki ka-
lis siiresini kisaltmasi, mortalitenin azalmasi ve yasam
kalitesinin artirilmasi agisindan 6nemlidir. Bu olgu ile
birlikte hastanin tiim boyutlarla ele alinmasi ve siirecin
devam takibinin yapilmast agisindan 6nemli oldugu
goriilmiis, hemsirelik meslegi adina profesyonellesme
ve meslekten memnuniyeti artirmak i¢in bakim plan-
larina oncelik verilmesi 6nerilebilir.

Cikar Catismasi ve Finansman Beyani: Yazarlar
aralarinda herhangi bir ¢ikar catigmasi olmadigini be-
yan ederler.

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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