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DICLE TIP DERGISi o
YAZIM KURALLARI VE YAZARLARA BILGi

1. Dicle Tip Dergisi, saglik bilimlerinin degisik
disiplinlerinde yapilmig orijinal arastirma, kisa
rapor, olgu sunumu, editére mektup ve saglik
bilimleri alanindaki son gelismeleri yansitan ve
dergi yonetiminin davetiyle yazilmis derleme
tarzinda hazirlanmis yazilari yayinlar.

2. Bir yazinin yayinlanabilmesi icin daha &nce
baska bir dergide yayinlanmamis veya baska bir
dergiye yayinlanmak Uzere goénderilmemis olmasi
ve Dergi yonetimi tarafindan yayina uygun
g6rilmus olmasi gerekir.

3. Derginin dili Tiirkge ve ingilizce’dir. Her iki dilde
hazirlanmis yazilar yayinlanmak Uzere kabul
edilebilir.

4. Yazilar
hazirlanmalidir;

asagida belirtilen sekilde
a- Baslik, aciklayici, yazinin igerigini yansitacak

sekilde ve 6z olmalidir.

b- Yazarlarin isimleri ve galistiklari kurumlar ile
iletisim kurulacak yazara ait yazigsma adresi, eposta
adresi, telefon ve varsa faks numaralari baglik
sayfasinda verilmeli; calismayi destekleyen kurum
ya da kurumlar varsa not olarak belirtiimelidir.

c- Orijinal makalelerde: Ozet/ingilizce Abstract
(ingilizce 6zetin basina makalenin ingilizce adi
eklenmelidir), Anahtar kelimeler/Keywords, Giris,
Gereg ve Yontem, Bulgular, Tartisma ve Kaynaklar;

Olgu Sunumlarinda; Ozet, ingilizce Ozet (ingilizce
dzetin basina yazinin ingilizce adi da yaziimalidir),
Giris, Olgularin Sunumu, Tartisma ve Kaynaklar
sirasi ile yazimaldir. ingilizce olarak yazilan
yazilarda da Turkge o6zet ve anahtar kelimeler
yazilmaldir. ingilizce yazilan yazilarda ingilizce ve
Tirkge bagliklar, Ingilizce ve Tirkge 6zetler ve
anahtar kelimeler bulunmali ve yazi Orijinal
arastirmalar igin: Introduction, Materials and
methods, Results, Discussion ve References alt
bagliklarini icermeli; ingilizce olgu sunumunda
ingilizce ve Tirkce ozetler ve Anahtar
kelimeler,Introduction, Case, Discussion, ve
References alt bagsliklarini icermelidir.

d- Yazilarda genel kabul gdérmuis kisaltmalar
kullaniimali, bitin kisaltmalarin  agilimlari ilk
gectikleri yerde parantez icinde belirtiimelidir.

e- Ozet 250 kelimeyi gegmemeli ve calismanin
tamaminin  anlagiimasini  saglayacak nitelikte
olmalidir. Turk¢e 6zet, Amag, Gere¢ ve ybntem,
Bulgular ve Sonug alt baghlarini igermeli; ingilizce
Ozette Objectives, Materials and methods, Results
ve Conclusion alt bdlimleri olacak sekilde
yapilandiriimalidir. Ozet ve ingilizce

Ozetin altina arastirma ile ilgili 3-5 Anahtar kelime
(Keywords) yazilmalidir. Anahtar Kelimelerin
ingilizcesi Index Medicus'daki Medical Subjects
Headings’e uygun olmali, Turk¢e Anahtar kelimeler

ise Tarkiye Bilim Terimleri'nden
(http://www.bilimterimleri.com) secilmelidir.
f- Kaynaklar: Yazida; o6nemli, yeni velveya

calismayl dogrudan ilgilendiren kaynaklara yer
verilmelidir.

Arastirma yazilarinda kaynak adedi en ¢ok 35, olgu
sunumlarinda ise en ¢ok 10 adet olmalidir.
Derlemelerdekaynak sinirlamasi yoktur. Kaynaklar
metin icinde gectikleri siraya gére numaralanip
parantez icinde belirtiimeli ve kaynaklar bolimiinde
bu sira numarasina gdre yazilmahdir. Kaynak
yaziminda, alti veya daha az sayida yazar varsa
tim yazarlarin adlari yazilmali; altidan ¢ok yazar
varsa ilk Ug isim yazildiktan sonra “ve ark.” veya“et
al.” ifadesi kullaniimalidir. Kaynaklarda dergi
adlarinin kisaltilmis yazimlari igin “List of Journals
Indexed in Index Medicus" esas alinmalidir. Index
de vyer almayan dergiler igin kisaltma
yapillmamalidir. Kaynaklarin dogrulugundan
yazarlar sorumludur.

Kaynak yazim drnekleri;

Kitaplar;Tim yazarlarin soyadlari, adlarinin bas
harfleri,kitabin adi, baskisi, yayinlandigi yer,
yayinlayan kitapevi, yayin yili, sayfa numarasi
(baslangig-bitig).

Ornek

Hatch DJ, Sumner E, Hellman J. The Surgical
Neonate: Anaesthesia and Intensive Care, 3" edn.
London: Edward Arnold, 1994:120-5.

Kitaptan Bolim igin: TUm yazarlarin soyadlari,
adlarinin  bas harfleri, boélim adi, kitabin
yazarlarinin soyadlari, adlarinin bas harfleri, kitabin
adi, baskisi, yayinlandigi yer, yayinlayan kitabeuvi,
yayin yili, sayfa numarasi (baslangig- bitis).

Ornek

Motoyama EK. Respiratory physiology in infants
and children. In: Motoyama EK, Davis PJ, eds.
Smith’s Anesthesia for Infants and Children, 5th
edn. St. Louis: C.V. Mosby, 1990:11-76.

Sureli Yayindan Makale:Tum yazarlarin soyadlari,
adlarinin bag harfleri, makale adi, derginin Index
Medicus’a goére kisaltimis adi, yayin yil, cilt
numarasi ve sayfa numarasi (baslangig-bitig).

www.diclemedj.org
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Ornek

a- Anderson NJ, Abbott GD, Mogridge N, Allan RB,
Maling TM, Wells E. Vesicoureteric reflux in
thenewborn: relationship to fetal renal pelvic
diameter. Pediatr Nephrol 1997;11:610-6.

b- Dunne FP, Elliot P, Gammage MD, et al.
Cardiovascular  function and glucocorticoid
replacements patients with hypopituitarism. Clin
Endocrinol 1995;43:629-32.

c- internetten Kaynak Gésterimi:Basiimig

yaziya internet araciligiyla da ulagsilabiliyorsa;
yazarlar yazinin Internet adresini, ilave olarak,
Kaynaklara ekleyebilirler.

Ornek

Testylier G, Tonduli L, Malabiau R, Debouzy JC.
Effects of exposure to low level radiofrequency
fields on acetylcholine release in hippocampus of
freely moving rats. Bioelectromagnetics 2002; 23:
249-255, Ulasilabilecegi adres:
http://www3.interscience.wiley.com/cgi-bin/
fulltext?ID=92013984&PLACEBO=IE.pdf

5. Yazilar Microsoft Word Programi kullanilarak 12
punto, kenar bosluklari 2.5 cm olacak sekilde ve 1.5
satir araligi ile hazirlanmig olmalidir. Basvurular
online olarak www.diclemedj.org web sayfasindaki
Online Makale Gonderimi kismindan internet
Uzerinden yapilmahdir,

6. Fotograf, sekil, grafik, ¢izim ve semalarin
toplam sayisi en fazla 6 olmaldir. Fotograflar JPG
(veya JPEG) formatinda ait oldugu yaziyi ve

fotografin numarasiyla etiketlenip, e-postaya
eklenerek gonderilmelidir. Bir insan fotografi ise
sahsin taninmamasi igin gobzleri bir bantla

kapatiimalidir. Mikroskop kullanilarak c¢ekilmis
resimlerde blyltme orani ve kullanilan boya
belirtiimelidir.

7. Orijinal makaleler; bagslik sayfasi, tablo, sekil,
grafik ve resimler hari¢ 15 sayfayi; olgu bildirimleri
8 sayfayl, derleme vyazilari ise 10 sayfayi
gecmemelidir.

8. Yayinlanan yazilarin bilimsel icerigine iligkin her
turld  hukuki sorumluluk ve imla hatalarinin
sorumlulugu yazarlara aittir.

9. Yazilarin arastirma ve yayin etidine uygun
olarak hazirlanmasi bir zorunluluktur. Yazarlar,
insan ileilgili tim klinik arastirmalarda etik ilkeleri
kabul ettiklerini, arastirmayi bu ilkelere uygun
olarak vyaptiklarini belirtmelidirler. Bununla ilgili
olarak Gere¢ ve Yontem boéliminde: Klinik
arastirmanin yapildigi kurumdaki etik kuruldan
prospektif her calisma icin onay aldiklarini ve
calismaya katilmis kisilerden veya bu Kisilerin
vasilerinden bilgilendirilmis  onam aldiklarini;
hayvanlar ile ilgili deneysel ¢alismalarda ise hayvan
haklarini koruduklarini, ilgili deney

hayvanlari etik kurulundan onay
aldiklarmibelirtmek zorundadirlar. Insan veya
deney hayvani (zerinde vyapilan deneysel

calismalarin sonuglari ile ilgili olarak, dergiye
yapilan basvuru esnasinda, etik kurul onay belgesi
alinmis olmalidir.

10. Dergi Yonetimi yazinin igerigi ile ilgili
hakemlerin degerlendiriimesini aldiktan sonra;
yayina kabul edip etmeme veya gerekli gordigu
dizeltmelerin yapilmasini isteme hakkina sahiptir.
Dergi yonetimi, ©6n inceleme vyaparak, gerekli
goérdugu durumlarda, yaziyl hakem
degerlendirmesine sunmadan yazara iade edebilir.

11. Yayinlanmak uzere kabul edilen yazilar
basiimadan dnce baski dizeltmesi i¢in yazarina
génderilir. Yazinin basilabilmesi igin, istenen
surede dizeltiimis olarak, Dicle Tip Dergisi'ne geri
gonderilmis olmasi gerekir.

12. Yayinlanan yazilarin telif hakki Dicle Tip
Dergi'sine aittir.

13. Yazarlarinin timdndn imzasini tasiyan veya
diger yazarlara ait sorumlulugu tstlenmek kaydiyla
Sorumlu yazar tarafindan imzalanan, Yayin Hakki
Devir Sozlesmesi makale dergiye ilk
gonderildiginde bagvuru ile birlikte PDF dosya
formatinda bagvuru dosyalari ekinde
gonderilmelidir.

INSTRUCTIONS FOR AUTHORS
Dicle Medical Journal
Journal of Dicle University Medical Faculty

ISSN: 1330-2945 (print version)
ISSN: 1308-9889 (electronic version)

Dicle Medical Journal will consider the publication
of manuscripts dealing with clinical or laboratory
investigations, including original investigations,
case reports, invited reviews and letter to editors in
the broad field of Medicine. Animal or in vitro
research will also be considered. All manuscripts
are subject to peer - review process. Manuscripts
can be written in English or Turkish. All manuscripts
should be prepared as appropriate for “Uniform
Requirements for manuscripts submitted to
Biomedical Journals (http://www.icmje.org/). All
submitted manuscripts must be contributed solely
to Dicle Medical Journal not to be under
consideration for publication elsewhere. A
copyright transfer statement must be signedby all
authors and accompany each submission.

Ethical Considerations
Manuscripts submitted for publication must contain

a statement indicated that all prospective human
studies have been approved by the ethics

www.diclemedj.org
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Committee, have therefore been performed in
accordance with the ethical standards of 2008
Declaration of Helsinki. It should also be clearly
stated that all persons gave informed consent prior
to their inclusion in the study. Studies involving
animals must have the animal ethics committee
approval and be conducted in accordance with the
care and use oflaboratory animals standards.

Copyright agreement

All submitted materials become the property of
Dicle Tip Dergisi / Dicle Medical Journal. If a
submission is accepted for publication, authors will
sign a copyright transfer agreement. Copyright
transfer agreement signed by all authors or by the
correspondent Author on behalf of all authors
should be sent to the Journal in a PDF file during
the first submission process. The publisher
reservesthe copyright. Materials published in Dicle
Tip Dergisi / Dicle Medical Journal may not be
reproducedor published elsewhere without written
permission of the Publisher.

Manuscript preparation
Manuscripts should be arranged in the following

order; Title page, Abstracts, Keywords,
Introduction, Materials and Methods, Results,
Discussion, Acknowledgements, References,

Tables, Figure Legends, Figures. All of these
sections should run consecutively. The use of
subheads is encouraged.

Title page:The title page should not contain
abbreviations. The title page should contain the full
names and affiliations of all authors and complete
contact information (including address, phone
number, fax number, email) of the corresponding
author.

Abstract:An abstract of no more than 250 words in
length, describing the aims, the results that were
obtained from presented data and the conclusions.
Abstract should be written in a structured manner
including Objectives, Materials and methods,
Results and Conclusions subheadings.

Keywords:Up to five keywords should be supplied
following the abstract. The keywords should reflect
the central topic of the article. Keywords should be
convenient with Medical Subjects Headings of
Index Medicus.

References:References should be numbered
consecutively in order of their appearance in the
text and listed in numerical order. Journal titles
should be abbreviated according to Index Medicus.
The name of all authors should be written in the
References, if six or fewer authors exist names of
all authors should be given, and if the number of
authors exceeds six give the first three authors and
et al. References with correct punctuation should
be as follows:

Journals

Anderson NJ, Abbott GD, Mogridge N, Allan RB,
Maling TM, Wells E. Vesicoureteric reflux in the
newborn: rela-tionship to fetal renal pelvic
diameter. Pediatr Nephrol 1997;11:610-6. Dunne
FP, Elliot P, Gammage MD, et al. Cardiovascular
function and glucocorticoid replacement in patients
withhypopituitarism. Clin Endocrinol 1995;43:629-
32.

Books

Hatch DJ, Sumner E, Hellman J. The Surgical
Neonate: Anaesthesia and Intensive Care, 3" edn.
London: Edward Arnold, 1994:120-5.
Chapter in a book: Motoyama EK. Respiratory
physiology in infants and children. In: Motoyama
EK, Davis PJ, eds. Smith’'s Anesthesia for Infants
and Children, 5" edn. St. Louis: C.V. Mosby,
1990:11-76. A paper published online but not (yet)
in print can becited using the Digital Object
Identifier (DOI).

Tables and lllustrations:Tables must be self
explanatory and must not duplicate information in
the text. Each table must have a title and should be
numbered in order of appearance in the text. Any
symbol and abbreviations used in the table body
must be defined in a footnote to the table. All
manuscripts must be submitted from
www.diclemedj.org via Online Submission.

www.diclemedj.org
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Abstract

Objective: It was aimed to investigate hip flexion and extension muscle strength of female weightlifters athletes
participating in national and international weightlifting championships.

Methods: Hip extension, hip flexion strength measurements, weightlifting performances and demographic data of female
athletes participating in international weightlifting championships (n= 15) and female athletes participating in national
weightlifting championships (n= 15) included in our study were determined. Hip flexion/extension muscle strength
measurements of the athletes were performed with a Lafayette hand-held dynamometer.

Results: It was observed that hip flexion and extension muscle strength values of female weightlifters who do
weightlifting at international level values were higher than the values of female weightlifters who do weightlifting at the
national level (p < .05). There was a statistically significant difference between right-left hip-flexion values in female
weightlifting athletes who do elite weightlifting sports (p <.05).

Conclusion: It was determined that hip extension-flexion muscle strength of athletes participating in international
championships were higher than hip extension-flexion muscle strength values of athletes participating in national
championships. Considering that asymmetrical developments may cause sports injuries, it is thought that it is important
to evaluate the asymmetrical development of hip muscle groups in certain periods.
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Kadin Halter Sporcularinda Kal¢a Ekstansiyon ve Fleksiyon Kas Kuvvetlerinin Arastirilmasi
0z
Amag: Ulusal ve uluslararasi diizeyde halter sampiyonalarina katilan kadin halter sporcularinin kalga fleksiyon ve
ekstansiyon kas kuvvetlerinin arastirilmasi hedeflenmistir.

Yontemler: Calismamizda yer alan uluslararasi halter sampiyonalarina katilan kadin sporcular (n= 15) ve ulusal halter
sampiyonalarina katilan kadin sporcularin (n= 15) kal¢ca ekstansiyon, kalga fleksiyon kuvvet o6l¢iimleri, halter
performanslar1 ve demografik verileri belirlendi. Sporcularin kalca fleksiyon/ekstansiyon kas kuvvetleri Lafayette el
dinamometresi ile gergeklestirildi.

Bulgular: Uluslararasi diizeyde halter sporu yapan kadin halter sporcularinin kalga fleksiyon ve ekstansiyon kas kuvveti
degerlerinin ulusal diizeyde halter sporu yapan kadin halter sporcularindan daha yiiksek oldugu gézlendi (p < .05). Elit
diizeyde halter sporu yapan kadin halter sporcu gruplarinda sag-sol kalga-fleksiyon degerleri arasinda istatistiksel
acidan anlamli bir farklilik gézlendi (p < .05).

Sonug: Uluslararasi diizeyde sampiyonalara katilan sporcularin kalga ekstansiyon-fleksiyon kas kuvvetlerinin ulusal
diizeyde sampiyonalara katilan sporcularin kalga ekstansiyon-fleksiyon kas kuvveti degerlerinden daha yiiksek oldugu
belirlenmistir. Asimetrik gelisimlerin sportif yaralanmalara sebep olabilecegi diisiincesinden hareketle belirli
periyotlarda kalca bolgesi kas gruplarinin asimetrik gelisimlerinin degerlendirilmesinin 6nemli oldugu
diistintilmektedir.

Anahtar Kelimeler: El Dinamometresi, Kalga kuvveti, Kas kuvveti, Olimpik stil halter.

INTRODUCTION

Weightlifting sport has been called Olympic
style weightlifting, since the day it was accepted
in Olympic Games. Olympic style weightlifting
championships are held in 10 different body
weight categories for different age groups of
both female and male athletes. Female and male
weightlifting athletes participating in the
championships compete in snatch and clean and
jerk techniques by lifting one-repetitive
maximal weight!.

Many muscles function in the fulfillment of the
hip joint functions, which has a structure
suitable for movement in three axes. The hip
joint formed between the caput osis femoris and
the acetabulum is located between the spheroid
group joints23. There are twenty two known
muscles that act on the hip joint. Many of these
muscles are responsible for movement and
dynamic stabilization of the hip joint. The main
flexor muscle of the hip joint is the iliopsoas,
which consists of the psoas major-minor and
iliacus. The psoas major begins at the thoracic
XII-lumbar V vertebral bodies and ends at the

trochanter minor of the femur. At the level of the
inguinal ligament, the psoas major and iliacus
muscles combine to form the “iliopsoas”
muscle*. For the iliopsoas muscle in hip flexion;
sartorius, rectus femoris, pectineus and tensor
fascia lata muscles have supporting functions.
The gluteus maximus, the antagonist of m.
iliopsoas, is the strongest extensor muscle of the
hip joint. In the hip joint, the biceps femoris,
semitendinosus and semimembranosus
muscles have supporting functions in the
extension of the thigh3. The iliopsoas muscle has
important functions in flexion of the pelvis,
lateral flexion of the lower vertebral column and
upright posture of the trunk>. The gluteal
muscles have important functions in hip
extension/abduction and rotation of the hip and
are important in stabilizing the knee joint and
keeping the trunk in an upright position®. In
Olympic style weightlifting, where stabilization
of the trunk, pelvis and lower extremities is
important, the strength parameters of the
muscles and muscle groups in these regions are
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important in terms of athletic performancel.
Sports are one of the leading causes of
musculoskeletal injuries involving the hip and
knee joints’. Knowing the hip muscle strength is
important in terms of preventing lower
extremity injuries due to sports activities.
Research shows that decreases in hip muscle
strength are associated with lower extremity
injuries8. It has been stated that hip muscle
weakness will impair the coordination of not
only the lower extremity but also the trunk and
pelvis®. In studies conducted in different sports
branches, it is known that imbalances in
agonist/antagonist strength ratios increase the
injury risk factor??, Insufficient muscle strength
that stabilizes the hip joint also affects knee
kinematics negatively11.

In both female and male weightlifters, a stable
trunk on a strong pelvic and hip structure can
be obtained with strong and proportional hip
muscles. In this way, the athletes can display a
high level of weightlifting performance while
being protected from the risk of injury. In light
of the available information, we hope that
knowing the hip flexion and extension muscle
strength values of female weightlifters
participating in championships at national and
international level will contribute to the
literature and weightlifting professionals.

From this point of view, in current study, it was
aimed to investigate the hip flexion and
extension muscle strength of female
weightlifters participating in national and
international weightlifting championships.

METHODS
Participants

The female weightlifters participating in the
research were composed of female weightlifters
who participated in the Olympic style
weightlifting championships at the national
(n=15) and international (n=15) level. Elite
level athletes (Elite-W) who participated in
international championships were athletes who
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participated in the Olympic Games, World and
European Weightlifting Championships. The
athletes participating in the championships at
the national level (Non Elite-W) were composed
of female athletes who participated in the
Turkey Weightlifting Championships and
special weightlifting tournaments. Elite-W
group was formed from athletes who have been
doing regular and active weightlifting sports (at
least 6 days a week) for the last 5 years in the
Turkish Weightlifting National Teams. The Non
Elite-W group was selected from the athletes
who have been doing weightlifting (at least 5
days a week) regularly and actively for 4 years.
Before the physical measurements of the
athletes, the health examinations were made by
the medical doctor (BI). The athletes
participating in the study were given general
information about the study process. Signed
consent forms were obtained from all athletes
who agreed to participate in the study. The
study complies with the Declaration of Helsinki
and the ethical approval of the study was
obtained from the Clinical Research Ethics
Committee of Karamanoglu Mehmetbey
University Faculty of Medicine (approval
number; 01-2023/22, dated; 19.01.2023)

Data Collection Tools

The age (years), how long they had been
involved in weightlifting (years), weekly
training times (weeks) and injury history of all
the athletes included in the study were recorded
by questioning. Anthropometric characters
such as height, body weight, and hip extension
and flexion strength values were measured on
the days when the athletes did not train and in
their own places. The body weights of the
athletes were measured with Tanita brand
bioimpedance (MC 580), height measurements
with Seca brand height meter (213 portable
mechanic, Germany), and body mass indexes
(BMI) were performed by dividing the body
weight value by the square of the height
measurement in accordance with the
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literaturel213,  All  measurements
performed by the same investigator (KE).

were

One-repetition maximal (1RM) snatch and
clean-and-jerk records for the gained by the
weightlifters in World weightlifting
championships, European weightlifting
championships and international tournaments
and weightlifting championships in Turkey
were taken from the official web sites of World
Weightlifting Federationl4
(https://www.iwf.net/new_bw/results_by_eve
nts/), European Weightlifting Federationl>
(http://result.ewfed.com/) and Turkish
Weightlifting Federation®
(https://halter.gov.tr/sonuclar/).

Hip extensor and flexor muscle strengths were
evaluated isometrically with a manual hand
dynamometer (Model-01165, A.B.D). In the
evaluation of isometric muscle strength, while
the athlete performs the desired movement
with all her strength; the evaluator applied
counterforce in the opposite direction of the
movement, proportional to the force exerted by
the athlete, until the point where the athlete
could overcome her strength. Evaluation was
done in three repetitions and the average was
taken. The obtained values were recorded in
kilograms (kg). Between repetitions of the test,
a 30-second rest break was given.

Hip extensor isometric muscle strength (Hip-
Ext) was evaluated in the prone position. The
manual hand dynamometer was placed at the
posterior level 5 cm proximal to the medial
malleolus, and the athlete was asked to lift her
leg upwards with all her strength. Hip flexor
muscle strength (Hip-Flex) was evaluated in the
sitting position. Athletes were asked to sit with
their hips and knees at 90° and cross their arms
across their chest. The manual hand
dynamometer was placed 5 cm above the
midpoint of the patella and the athlete was
asked to lift the knee upwards with all her
strength17.18, In order to determine the lower
extremity dominance, the athletes were tested

for hitting the ball, stepping on the 20 cm
platform and descending from the 20 cm
platform. In at least two of these three tests, the
extremity used first was determined as the
dominant side. Individuals with right foot
dominant were included in the study.

The criteria for inclusion in the study were to be
between the ages of 18-20, to be active in
weightlifting for at least four years, 5 days a
week, and to not have had a hip or knee injury
in the past year. It was questioned whether the
athletes had any sports injuries, a medical
condition they were treated for, or whether they
had undergone physical therapy with any
previous operation. Weightlifting athletes who
had hip joint range of motion limitation and
pain in both lower extremities during the
evaluations were excluded from the study.

Statistical Analyses

Before proceeding to the basic analysis,
descriptive statistics of demographic variables
were examined. In addition, Skewness and
Kurtosis values, histograms and Q-Q plots were
examined to examine whether the data set
satisfies the normality assumption. The results
obtained showed that the data met the
normality assumption. In order to evaluate
whether the elite and non-elite athlete groups
differed significantly in terms of
anthropometric, demographic and sportive
performance values, t-Test analysis was
performed for independent groups. To compare
the right-left hip-extension and hip flexion
asymmetry values, the t-Test was conducted for
the paired groups. The relationships between
right-left hip-extension and hip flexion values
and anthropometric, demographic and sportive
performance values were evaluated with
Pearson correlation analysis. The level of
significance for the analysis results was
determined as p < .05. All data for this study
were analyzed using SPSS computer software
for Windows (IBM Corp. Released 2017. IBM
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SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp).

RESULTS

The demographic, anthropometric and training
age values of the groups were presented in
Table L.

Age values of Elite-W’s were observed to be
statistically different from the values of Non-
Elite-Ws t(28) = 2.856, (p < .01). There was no
statistically significant difference between the
groups in terms of other parameters.

Table I: Comparison of demographic and anthropometric
values of elite and non-elite female weightlifting groups

Paramet
Groups n  Mean SD t p
ers
Age Elite-W 15 19.67 1.23
2.856 .008**
(year) Non Elite-W 15 18.53 915
Height Elite-W 15 16033 7.20
-441  .663
(cm) Non Elite-W 15 16140 6.01
Body Elite-W 15 6798 16.66
weight .070 945
Non Elite-W 15 67.57 15.83
(kg)
BMI Elite-W 15  26.14 461
245  .808
(kg/m?) NonElite-W 15 25.72 4.78
Training Elite-W 15 6.93 1.79
age 1922 .065
Non Elite-W 15 5.73 1.62
(year)

Elite-W: Elite Weightlifters, Non Elite-W: Non-Elite Weightlifters, n:
Number of athletes, BMI: Body Mass Index, **p < .01, SD: Standard
Deviation

Maximum snatch, maximum clean and jerk,
Right-Left Hip-Ext and Hip-Flex values of the
groups included in the study are presented in
Table II. It was determined that the maximum
snatch, maximum clean and jerk, Right-left Hip-
Ext, Right-left Hip-Flex values of Elite-W’s were
higher than the values of Non Elite-W’s (p<.01).
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Table II: Weightlifting performance data and hip muscle
strength values of athlete groups

Parameters Grup n Mean SD t D

i Elite-W 15 86.67 10.26

Maximum 1e. 3.399 .002**
snatch (kg) Non Elite-W 15 74.47 9.38
i Elite-W 15 112.73 15.67

Max1.mum claen 1 e. 3456 .002%*
and jerk (kg) Non Elite-W 15 94.60 12.94
i in- Elite-W 15 2477 3.53

Right Hip-Ext 1 e‘ 4731 .000%*
(kg) Non Elite-W 15 19.19 291
in- Elite-W 15 2396 3.1

Left Hip-Ext 1 e‘ 3713 .001**
(kg) Non Elite-W 15 18.88 3.68
i in- Elite-W 15 2246 3.42

Right Hip-Flex 1 e. 3.677 .001%*
(kg) Non Elite-W 15 17.98 3.24
in- Elite-W 15 21.59 381

Left  Hip-Flex 1 e. 2.067 .006**
(kg) Non Elite-W 15 17.87 3.03

Elite-W: Elite Weightlifters, Non Elite-W: Non-Elite Weightlifters, Ext:
Extension, Flex: Flexion, kg: kilogram, n: Number of athletes, ** p <.01, SD:
Standard Deviation

Right-left =~ Hip-Ext,  Right-left = Hip-Flex
asymmetry comparisons of Elite-W and Non-
Elite-W’s are presented in Table III. A
statistically significant difference was observed
between Right-left Hip-Flex values of Elite-W’s t
(14) = 2,355, p <.05). On the other hand, there
was no statistically significant difference
between Right-left Hip-Ext, Right-left Hip-Flex
strength parameter values of the athletes in the
Non Elite-W groups.

Table III: The asymmetry comparison of Right-left Hip-
Ext and Right-left Hip-Flex of Olympic style weightlifting
athletes

Right/Left Hip-

Groups Mean SD t P
Ext/Flex (kg)

] Right Hip-Ext 24.77 3.53 1.685

'ngelg‘)’ LefcHip-Ext  23.96 3.81 114

- Right Hip-Flex 2246 342 235 ...
LeftHip-Flex  21.59 3.81 5 7
Right Hip-Ext  19.19 291

Elli‘lt‘:_lw LeftHip-Ext 1890 368 O+ ©U

(n=15) Right Hip-Flex 17.98 3.24 292 774
LeftHip-Flex  17.87 3.03 )

Elite-W: Elite Weightlifters, Non Elite-W: Non-Elite Weightlifters, Ext:
Extension, Flex: Flexion, kg: kilogram, n: Number of athletes, * p <.05, SD:
Standard Deviation
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The correlations between Right-left Hip-Ext and
Right-left Hip-Flex values and anthropometric
values, training age and maximal snatch and
clean and jerk performances of Elite-W and Non
Elite-W athletes are presented in Table IV.

A statistically significant and positive
correlation was observed between Right-left
Hip Ext, Right-left Hip Flex values and height,
body weight and maximal clean and jerk values
in Elite-W’s. In Elite-Ws; It was determined that
body weight was positively correlated with
Right-left Hip Ext, Right-left Hip Flex. BMI was
significantly positively correlated with Right

Hip Ext, Right Hip Flex in Elite-W’s. Moreover,
Maximum snatch was significantly positively
correlated with Left Hip Ext in Elite-W’s. On the
other hand, it was determined that there was no
significant correlation between Right-left Hip
Ext, Right-left Hip Flex values and age and
training age in Elite-W’s.

It was observed that there was no significant
correlation between Right-left Hip Ext, Right-
left Hip Flex values of age, height, body weight,
BMI, training age and  weightlifting
performances in Non Elite-W'’s.

Table IV: Correlation between athletes' hip extension and hip flexion strengths and anthropometric variables, training

age and weightlifting performance

Elite-W (n=15) Non Elite-W (n=15)

Variable Right Hip  LeftHip  Right Hip Left Hip Right Hip LeftHip Right Hip Left Hip

Ext Ext Flex Flex Ext Ext Flex Flex
Age 203 174 278 325 172 .058 102 -.015
Height (cm) 6117 673" 568" 643" -152 -.159 188 224
Body weight (kg) 637" 572" 604" 603" 012 023 307 361
BMI (kg/m?) 558 453 549" 508 .051 073 296 357
Training age (year) 249 264 406 326 .006 -.065 274 286
Max snatch (kg) 460 558" 470 461 -.180 -.161 .303 294
Max clean and jerk 593" 662" 595 580" .045 -.027 418 315
Right Hip Ext (kg) 1 874 809" 854" 1 887" 784 610
Left Hip Ex (kg) 874" 1 840" .894™* 887" 1 T 722"
Right Hip Flex (kg) 809" 840 1 928" 784™ T 1 886"
Left Hip Flex (kg) 854 894 928" 1 610" 722" 886" 1

Elite-W: Elite Weightlifters, Non Elite-W: Non-Elite Weightlifters, Ext: Extension, Flex: Flexion, kg: kilogram, n: Number of athletes, BMI: Body Mass Index,

*p <.01,%p <.05, % p <.001
DISCUSSION

Olympic style weightlifting is an Olympic sports
branch in which single repetitive maximal
weights are lifted with snatch and clean and jerk
techniques!. In Olympic style weightlifting,
stabilization of the lower and upper extremities
and the trunk has an important role in achieving
success. In static and dynamic activities such as
walking, running, standing upright, bending
forward and sideways, and lifting weights, the
abdominal posterior wall muscles are
responsible for the stabilization of the lumbar

spine and hips and the control of the lumbar
lordos with these functions!®. The strength
parameters of the muscles in the posterior
abdominal wall are of great importance during
the dynamic and static loads where the weight
is lifted. Because, the strength of the posterior
abdominal wall muscles is of great importance
in terms of both the sportive success of the
athletes and the prevention of sportive
injuries20. In a study examining the volumes of
the posterior abdominal wall muscles of
Olympic style weightlifting athletes and the
relationship of these muscles with sportive
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performance, it has been stated that the 12-
week special training applied to the athletes
provides an increase in the abdominal posterior
wall muscle volumes of the athletes and the
increase in the volume observed in these
muscles positively affects the maximal weights
that the athletes lift. The authors stated that it
would be a correct approach to add specific
exercises that develop the posterior abdominal
wall muscles to the general weightlifting
programs at the point of contributing to the
athletic success of Olympic weightlifters in
national and international competitions20.
Gluteal muscles have important functions in
keeping the trunk upright, stabilizing the hip
joint, climbing stairs, fixing the hip and knee
joints in weight lifting, sprinting, squatting and
climbing a steep hill21-23, [n a study in which the
muscle cross-sectional surface areas of the
gluteal muscles of Olympic style weightlifting
athletes were determined through magnetic
resonance images, it has been explained that the
gluteus maximus muscle cross-sectional surface
area of the athletes is larger than the gluteus
maximus muscle cross-sectional areas of the
sedentary individuals, but no statistical
difference was observed between the gluteus
medius and minimus muscle group cross-
sectional areas of the athletes and sedentary
groups. The authors stated that there is a
positive correlation between muscle strength
and muscle cross-sectional area, therefore,
adding exercises that develop these muscle
groups to weightlifting training programs in
order to increase the gluteal muscle cross-
sectional area determined in weightlifters can
be effective in both sportive performance of the
athletes and in preventing sports injuries that
may occur in this region?4 In order for the
muscles and joint mobility in the hip region to
have correct and balanced biomechanics, force
couples and agonist/antagonist force ratios
should be at a sufficient level. Imbalances in
strength ratios cause various injuries during
sports activities1825, Niemuth et al.18 stated that
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the losses observed in hip abduction and flexion
forces are among the factors that predispose to
sports injuries, and also stated that there was a
significant correlation between muscle strength
weakness observed in the muscles of the hip
region and running injuries in runners with
sports injuries.

In a study examining the differences between
injured and uninjured limbs in terms of tennis
players who have a groin injury and do not have
this sportive injury, hip strength and jump
height, the authors stated that tennis players
with groin injured have weaker adductor
muscle strength and that this observed
adductor muscle weakness is related to groin
injury?26. Although no statistically significant
difference was observed between the height,
body weight, BMI, and training age values of
Elite-W and Non-Elite-W’s in our study,
significant differences were observed in terms
of hip extension and flexion strength
parameters. The observed difference may have
been caused by the differences in the training,
snatch, clean and jerk techniques, and the
maximum weight lifted among the athlete
groups, as observed in correlation analyses.
Adding exercises that develop the hip extension
and flexion muscle groups to the weightlifting
training of Non Elite-W’s may be beneficial. As a
result, it is believed that with strong hip
muscles, not only the risk of injury can be
reduced but also athletic performance can be
increased.

Gallo-Salazar et al.2” stated that they found the
hip abductor muscle strength to be higher on
the non-dominant side and the adductor muscle
strength on the dominant side in their research
on the hip region muscle strength evaluation of
tennis players. The authors emphasized that the
asymmetrical developments observed in the
muscle groups are related to the training
techniques applied to the athletes and that the
evaluation of the muscle strength of the muscles
around the hips before the season is important
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in terms of preventing asymmetrical
developments. In a study in which the muscle
group strength of the hip region (flexor,
extensor, abductor, adductor, internal rotator,
external rotator) of runners with and without
sporting injuries was determined, the authors
explained that no asymmetric development was
observed in the hip strength parameters of non-
injured runners. It was stated that they detected
asymmetrical developments in the injured
runners. It has been reported that adding hip
strengthening exercises to training programs
would be beneficial in terms of increasing the
strength parameters of the muscle groups in the
hip region and minimizing the observed
asymmetrical developments!8. In a study in
which the gluteal muscles and iliopsoas muscle
group volume of professional tennis players,
football players and healthy individuals were
determined; it was shown that the gluteal
muscles of the non-dominant side of tennis
players were more hypertrophic than the
dominant side. In the same study, it was stated
that the gluteal muscles and iliopsoas muscle
group volume were more symmetrical in
football players and healthy sedentary
individuals. The authors declared that the
presence of side asymmetry in the extremities
may cause sports injury?. In a study
investigating the relationships between hip
abduction and extension strengths and lower
extremity injury and low back pain in female
and male athletes; it was determined that the
strength parameters of the left hip extensors
were higher in athletes, and that the right hip
abductors were stronger than the left hip
abductors. The authors stated that the observed
asymmetrical strength differences may be due
to the applied training methods and the
differences in the sports branch?°. In a study
investigating the adductor-related groin pain of
soccer players with chronic sports injuries and
soccer players without sports injuries, it has
been reported that a statistically significant
difference was observed in the dominant-non-

dominant ratios of adductor-abductor muscle
peak torques of the athletes. In addition, it has
been reported that the adductor muscle
strength of the athletes with sports injuries is
quite low in the affected side. The authors stated
that the agonist-antagonist muscle strength
ratio imbalances observed in the hip muscle
groups of soccer players may cause sports
injuries, and it would be beneficial to reorganize
the training programs of the athletes in order to
eliminate such problems?>. It has been reported
that there is a positive correlation between hip
flexors, extensors and abductor muscle
strengths, core area endurance and balance
tests in basketball player women whose hip
strength measurements were performed. In the
same study, the authors explained that the hip
extensors have an important function in the
control of the pelvis and trunk30. In a study in
which the cross-sectional surface areas of the
gluteal muscles of weightlifting athletes and
sedentary individuals were determined through
magnetic resonance images, it was stated that
asymmetrical developments observed in
muscle cross-sectional surfaces may also cause
asymmetrical developments in muscle strength
ratios. Due to the fact that weightlifting is a
symmetrical sport, no asymmetrical
development was detected in the gluteal muscle
groups of the athletes participating in the study,
but it was stated that it would be beneficial to
prevent asymmetrical developments that may
occur by performing radiological imaging of this
region at certain periods, considering that
asymmetrical developments may cause sports
injuries?*. No asymmetrical development was
observed between the right-left Hip Ext and
Right-left Hip Flex values of the Non Elite-W’s in
our study, however, a statistically significant
difference was observed between the Right-left
Hip Flex values of the Elite-W’s. In the jerk
section, which is the second phase of the clean
and jerk technique, the athletes open their feet
forward and backward with the scissoring
technique and lift the weight above the ahead,
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so at this stage, the loads on the leg and hip
region differ depending on the use of the
dominant foot. Therefore, we speculate that the
difference observed in Elite-W’s may be the use
of the right foot as the dominant foot in the jerk
section, which is the second phase of the clean
and jerk technique. Furthermore, in elite
weightlifters, the asymmetry of hip muscle
strength in our study may be associated with
technical problems caused by intense and heavy
training.

The main limitation of our study is the use of
manual hand dynamometer instead of
isokinetic systems during hip extension-flexion
muscle strength evaluation. It should be noted
that isokinetic systems will provide clearer,
more objective and detailed information in
muscle strength evaluation. In addition, in
isokinetic systems, since it will provide not only
isometric but also concentric and eccentric
evaluation of muscle strength, it may be a more
effective determinant in determining risk
factors. However, manual hand dynamometer is
frequently preferred during hip evaluations in
the clinic because of the high cost of isokinetic
systems, the laborious and time-consuming hip
evaluation. Therefore, in our study, the manual
hand dynamometer, which has more practical
and accessible clinical applications, was
preferred. Another limitation was that the
athletes included in our study were formed
from asymptomatic individuals. In future
studies, it will be possible to evaluate the
strength and power parameters of the muscle
groups in the hip region by including the
athletes with symptoms in the study.

In conclusion, our research has shown that the
hip extension and flexion muscle strengths of
Elite-W’s are statistically significantly higher
than Non-Elite W’s. Therefore, considering the
positive relationship between strength increase
and performance increase, we predict that it
may be beneficial to add special exercises that
increase the development of hip extensor and
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flexor muscle strength to the training programs
of Non Elite-W’s. In addition, although
weightlifting is a symmetrical sport, the
asymmetric development observed in Elite W’s
was found to be remarkable. Therefore, based
on the thought that asymmetrical developments
may cause sports injuries and negatively affect
weightlifting performance, we think that it may
be useful to evaluate the strength parameters of
the lower extremity and hip muscle groups of
weightlifters at certain periods.
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Abstract

Introduction: The conducted study was done to reveal the profile of bacteria isolated from wound sites of patients
hospitalized in our burn center. We also aimed to find the appropriate sensitive antibiotics for use in the treatment.

Methods: In the study, we examined 394 patients with (+) wound cultures reports from the 1,415 patients hospitalized
at the Gazi Yasargil Training and Research Hospital Burn Center between January 2010 and January 2020.

Results: From 394 patients, 217 (55%) were male and 177 (45%) were female. The average age of patients was 12.86
17.34 (min 1 - max: 94 years). In the wound culture results, bacteria were 70.55% gram-pozitive and 28.68% gram-
negative Candida albicans was found in wound culture growth at a rate of 0.07%. The most common gram (+) pathogen
was Staphylococcus aureus at 23.09% (n = 91). The most common gram (-) pathogens were Escherichia coli at 9.13% (n
= 36) and Pseudomonas aeruginosa at 9.13% (n = 36).

Conclusion: As a result of our study, we found that the most common causes of burn infections in our region were due
to S. aureus, E. coli, and P. aeruginosa, We hope that the use of broad spectrum antibiotics can be effective against these
bacteria and will contribute to clinical treatments until culture reports are available.

Keywords: Burn, Wound, Microbiological culture results, Antibiotics
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» The reasons that increase the infection rate of burn wound sites in our region
e The common results of burn wound culture report in our region.

« The results of susceptibility rate of bacteria to antibiotics in our region

« The results of resistant rate of bacteria to antibiotics in our region
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Turkiye'nin Giineydogu Anadolu Bolgesinde Yanik Yarasi Bakteri Profili ve Antibiyotik Duyarhlik
Sonuglari
0z
Giris: Yapilan ¢alismada, bolgemizin tek yanik merkezi olan yanik merkezimizde yatan hastalarin yara yerlerinden izole edilen bakteri

profilini ortaya ¢ikarmak ve ayrica tedavide kullanilmak tizere uygun duyarl antibiyotikleri bulmay1 amagladik.

Yontemler: Calismada Ocak 2010-Ocak 2020 tarihleri arasinda Gazi Yasargil Training and Research Hastanesi Yanik Merkezi'nde
yatan 1.415 hastadan (+) yara kiiltiirii raporu alinan 394 hasta incelendi.

Bulgular: 394 hastanin 217'si (%55) erkek, 177'si (%45) kadindi. Hastalarin ortalama yas1 12,86 * 17,34 (min 1 - max: 94 y1l) idi.
Yara kiiltlirii sonuclarinda %70,55 bakteri gram (+) ve %28,68 gram (-) olarak bulundu. Yara kiiltiirtinde %0,07 oraninda Candida
albicans liremesi saptandi. En yaygin gram (+) patojen %23,09 (n=91) ile Staphylococcus aureus idi. En sik goriilen gram (-) patojenler
%9,13 (n=36) ile Escherichia coli ve %9,13 (n=36) ile Pseudomonas aeruginosa idi.

Sonug: Calismamiz sonucunda bélgemizde yanik enfeksiyonlarinin en sik nedenlerinin S. aureus, E. coli ve P. aeruginosa'ya bagh
oldugunu tespit ettik. Bu bakterilere karsi etkili genis spektrumlu antibiyotik kullaniminin kiiltiir raporlar1 gelene kadar klinik

tedavilere katki saglayacagini umuyoruz.

Anahtar Kelimeler: Yanik, Yara, Mikrobiyolojik kiiltiir sonuglari, Antibiyotikler

One Cikanlar

* Bolgemizde yanik yara yeri enfeksiyon oranini arttiran nedenler

e Yanik yara kiiltlirii raporunun bélgemizde yaygin olarak goriilen sonuglari

» Bolgemizdeki bakterilerin antibiyotiklere duyarlilik sonuglari

 Bolgemizde bakterilerin antibiyotiklere diren¢ sonuglari

INTRODUCTION

Burn is a type of injury to the skin and other
tissues caused by heat, electricity, chemicals,
friction or radiation!. About 180,000 deaths a
year are caused by burns, and most of these
deaths occur in less developed countries?.
Children and women are the most affected
groups from burn injuries.Non-fatal burn
wounds result in significant morbidity,
prolonged hospital stays, cosmetic
impairments, and often stigmatization and
rejectionl. In 2015, 67 million people were
affected by burnsz?.

Burn wound sites are a sensitive region for the
growth of opportunistic organisms3. Infection is
an important cause of morbidity and mortality
in burn patients and creates difficulties in burn
treatment?. The risk of infection, which can lead
to sepsis, is increased due to changes in a
patient’s immunity after burn traumabs. After the
initial care, complications due to infections in
burn patients constitute 50%-75% of the

mortality®-8. There are many factors that cause
wound infection in burn injuries, including
being in an immunocompromised state,
invasive procedures performed in healthcare
facilities, and prolonged hospitalization. Patient
age, total body surface area (TBSA) and the
degree of burn wounds are factors that affect
the morbidity and mortality of patients. In
addition, the factors affecting morbidity and
mortality related to microbiological organisms
are the type and number of infections, enzyme /
toxin production, and the mobility of organisms.

Superficial bacterial contamination can cause
sepsis in burn patients and both are directly
linked to each other8-10. There are three
characteristic areas of a burn wound. The first is
the coagulation site closest to the heat source,
which forms a scab. The second area is adjacent
to this zone and called the stasis zone, An
increased risk of ischemia depending on
decreased blood perfusion. The third zone is the
hyperemia zone which, relative to normal skin,
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increased blood flow with vasodilation
bypasses with minimal cellular damage. The
most important, it is the region containing the
most protein-rich eschar, which supports
microbial growth as result of its dead and
avascular structure. Moreover, these properties
prevent the accessing of immune cells and
systemic antibiotics®. Burn wound remains
sterile for a certain period of time after a
thermal injury3, but is then enriched by
organisms that are carried by healthcare and
other personnelll,

Gastrointestinal system is an important source
of infection in burn patients. Endogenous
organisms may contaminate the burn wound
site via feces!1.

The increasing patient number in public
hospitals causes delay of several days between
taking patient cultures and receiving the
reports of culture result. At this critical time,

Empirical antibiotic therapy can be
administered to burn patients to control
infections. However, antibiotic resistance

increases as result of inappropriate antibiotic
prescriptions and unnecessary usel2-14,

Therefore, in this study, we carried out to
identify the burn wound bacterial profile and
their antibiotic sensitivity of inpatients in our
region. Until the wound culture reports are
finalized, they were made to find suitable
sensitive antibiotics for use in their treatments.

METHODS

The study was conducted between January 2010
and January 2020 in accordance with the
principles of the 2008 revision of the Declaration
of Helsinki, and approval was obtained prior to
the study from the local ethics committee for
retrospective research (Gazi Yasargil Training

and Research Hospital Ethics
Committee/02.07.2021/E-810). The patients
hospitalized in Gazi Yasargil Training and

Research Hospital Burn Center were scanned
using retrospective clinical records and computer
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records. We have included patients admitted to
our hospital burn center. Patients who were re-
admitted for follow up or outpatient clinic control
after one time were excluded from the study.
Culture reports of 395 (+) from a total of 1,415
patients were included. Wound cultures were
taken from all patients at admission. Age, sex,
admission time, place of application, burn degree,
burn type, TBSA, burn type, and length of hospital
stay were recorded from the patient’s records.

Data were analyzed using Statistical Package for
Social Sciences (SPSS), v23.0 (IBM SPSS Statistics,
Armonk, NY). Descriptive statistics were applied
to find frequencies, percentages, means and
standard deviations. Quantitative variables such
as age and TBSA are expressed as means and
standard deviations. Qualitative variables such as
bacterial type and burn type are expressed in
frequencies and percentages. Normality of
quantitative variables was checked by applying
Kolmogorov-Smirnov and Shapiro-Wilk tests.
Mann-Whitney U tests and Kruskal-Wallis tests
were used to find significant differences between
the means of nonparametric variables with two or
more categories, respectively. The chi-square test
was used to compare the percentages of the two
categorical variables. The significance level of p
<0.05, respectively.

RESULTS

The culture-positive reports of 394 patients
from the initial 1,415 patients were included.
There were 194 patients (49.2%) who were
hospitalized from the emergency room. Another
200 of these (50.8%) were hospitalized from
the polyclinic. We had 201 (51.0%) patients
from rural and 193 (49.0%) patients from the
city center who applied to our hospital. There
were 284 (72.1%) patients who arrived on the
day of the burn injury, while 110 (27.9%)
applied one day or more after the burn injury.
There were 394 patients including 217 (55%)
male and 177 (45%) female. The mean age of the
patients was 12.86 + 17.34 (min: 1 - max: 94)
years. With regard to the types of burns, 317
(80.45%) patients were scalded, 45 (11.42%) had
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flame burns, 22 (5.58%) had electrical burns, 3  Burn injuries were seen mostly in the right lower
(0.76%) were burned from embers, 2 (0.05%) had  extremity of 209 (53.04%) patients and in the left
frostbite, 2 (0.05%) had hot object contact burns, lower extremity of 194 (49.23%) patients (Table
and 1 patient (0.02%) each had burns due to 1).

tandoori, grape leaves, or green walnuts (Table 1).

Table I: General information About the Patients

Patient number percent all patients % p value
sex man 217 55% 56.4% 0.387
women 177 45% 43.6%
age group 0-4 ages 224 5,8% 53.2% 0.012
5-9 ages 39 9.9% 12.5%
10-14 ages 14 3.5% 5.0%
15-24 ages 37 9.4% 8.9%
25-34 ages 30 7.6% 7.7%
35-44 ages 17 4.3% 4.8%
45-64ages 23 5.8% 5.5%
65+ 10 2.5% 2.4%
Application Place emergency 194 49.2% 49.75%
policlinic 200 50.8% 50.25%
1 or more day delay 110 27.9% 23.1%
place of residence rural 201 51.0% 47.85% 0.065
urban 193 49.0% 52.15%
season winter (December, January, February) 105 26.64% 24.02%
spring (March, April, May) 87 22.08% 25.72%
summer (June, July, August) 84 21.32% 24.17%
autumn (September, October, November) 118 29.95% 26.09%
Cause of burns scalding burns 317 80.45% 76.60%
flame burns 45 11.42% 9.18%
electrical burns 22 5.58% 3.67%
embers burns 3] 0.76%
asphalt burns 2 0.05%
frostbite 2 0.05% 0.03%
hot object conract burns 2 0.05%
tandoori 1 0.02%
grape leaf burn 1 0.02%
green walnut 1 0.02%
Location of burns head-neck 76 19.28% 21.41% p:0.14
upper right extremity 133 33.75% 32.08% p:0.40
upper left extremity 132 33.5% 32.79% p:0.159
front chest + abdomen 112 28.42% 27.85% 0.202
posterior chest + lumbar region 35 8.88% 7.63% 0.197
Perineum 29 7.36% 5.30% 0.36
Lower right extremity 209 53.04% 42.54% 0.152
lower left extremity 194 49.23% 40.56% 0.52
Burn degree 2.67(min:2-max:4) 2.64(min:2-max:4) 0.04
% burned 14.18(min:2-max:50% 9.22(min:1-max:50) %  0.083
length of stay in hospital 12.88(min:1-max:39) 6.0 glin(min:1-max:39)

The average burn degree was 2.67 (min: 2-max: (min: 2-max: 50). Laboratory test results of the
4). The burn percentage average was 14.18% white blood cells (WBC) and C-reactive protein
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(CRP) were 13.6 * 7.13 and 29.49 + 21:25
respectively.

In the wound culture results, 70.55% were gram
(+) and 28.68% were gram (-) bacteria. C. albicans
was found in wound culture growths at a rate of
0.07%. S. aureus was the most common gram (+)
bacteria with 23.09% (n = 91). The most common
gram (-) bacteria were E. coli with 9.13% (n = 36)
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In the wound culture results of the patients who
arrived late (= 1 day following their burn), the
most gram (+) results were 65.14%. Among
these, the most common was S. aureus with
20.18% (Table 3).

Table III: Cultural Results in Patients Arriving Late For 1
Day or Mo

Bacteria genus |Species NUMBER PERCENT
and P. aeruginosa with 9.13% (n = 36) (Table 2). GramQ) 35 34.66%
Table II: Wound Site Culture Results Acinetobacter baumannii 2 1.83%
Bacteria genus Species NUMBER PERCENT Escherichia coli 10 9.17%
CRAE) i ARG faecalis 7 6.42%
Escherichia coli 36 9.13% - -
Enterobacter aerogenes 4 1.01% Klebsiella pneumoniae 2 1.83%
cloacae 6 1.52% Pantoea agglomerans |1 0.91%
Pseudomonas aeruginosa 36 9.13% Proteus mirabilis 3 2.75%
flourescens ! 0.02% pseudomonas aeruginosa 10 9.17%
putida 2 0.50%
Acinetobacter Baumannii 8 2.03% putida 2 1.83%
Proteus mirabilis 6 1.52% serratia marcescens 1 0.91%
Klebsiella pneumoniae 5 1.26% Gram(+) 71 65.14%
Pantoea agglomerans 3 0.07% -
. enterococcus avium 1 0.91%
Serratia marcescens 2 0.50%
Sphingomonas paucimobilis 2 0.50% kocuria kristinae 1 0.91%
Aeromonas Hydrophila 1 0.02% lactococcus garvieae 1 0.91%
Burdiclderia cepacia L 0.02% staphylococccus |aureus 22 20.18%
GRAM (+) 278 70.55%
Staphylococccus  aureus 91 23.09% epidermidis 17 15.59%
capitis 3 0.07% haemolyticus |9 8.25%
epidermidis 76 19.28% hominis 12 11.0%
haemolyticus 27 6.85% -
. lugdunensis 1 0.91%
hominis 33 8.37%
lugdunensis 1 0.02% xylosus 2 1.83%
pseudintermedius 1 0.02% streptococcus Spp. 2 1.83%
saprophyticus 2 0.50% agalactiae 1 0.91%
simulans 1 0.02%
warneri 2 0.50% mutis 1 0.91%
xylosuse 5 1.26% pyogenes 1 0.91%
Streptococcus spp 4 1.01% Total 109 100%
pyogenes 3 0.07%
agalactiae 1 0.02%
TS I 1 oToER We had 19 patients who had to be followed up
faecalis 18 4.56% in the intensive care center because of the
Kocuria kristinae 3 0.07% infection clinic. The mean length of stay in the
rosea ! 0.02% intensive care unit was 11 days (min: 2-max:
Lactococeus garieas : 0:02% 36). Gram (+) organisms were isolated with the
Micrococcus lylae 1 0.02%
VEAST 3 0107% highest rate of 78.95% in the culture results of
Candida albicans 3 0.07% patients in need of intensive care. S. aureus was
TOTAL 394 100 the most common organism with 21.05%

(Table 4).
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Table IV: Pathogens Insulated in Cultural Results in
Patients in Intensive Care

Bacteria genus Species NUMBER PERCENT
Gram(-) 4 21.05%
acinetobacter baumannii 1 5.26%
escherichia coli 2 10.52%
proteus mirabilis 1 5.26%
Gram(+) 15 78.95%
enterococcus feacilis 1 5.26%
staphylococcus aerous 4 21.05%
epidermidis 8 42.10%
heamolyticus 1 5.26%
hominis 1 5.26%
Total 19 100%

In the antibiogram of Staphylococcus, which was
the most common bacterium in our culture
results, the antibiotics to which it was most
resistant were cefazoline, tobramycin, and
cefoxitin. Antibiotics to which it was most
sensitive included moxifloxacin, teicoplanin,
imipenem, and colistin (Figure 1).

M percentage of
40 rasistante

28 W sensitive
percentage®

Figiire 1: Staphylococcus antibiotic sensitivity

E. coli was one of the most common gram (-)
bacteria in our culture results, it was the most
resistant to cefuroxime, amoxicillin, oxacillin, and
ampicillin. Antibiotics to which it was most
sensitive to were ertapenem, meropenem,
netilmicin, and teicoplanin (Figure 2).

1005
a0

B0%
70%

60%
S0%
40%

M sensitive percentage®e

M percentage of resistant?s

Figiire 2: Escherichia coli antibiotic sensitivity

The resistance rate of all Staphylococcus to
methicillin was 24.80%, and the resistance rate
of S. aureus to methicillin was 20.31%. Our rate
of extended spectrum beta-lactamase (ESBL)
(+) E. coli was 36.11%.

Percentages of resistance to methicillin-
resistant Staphylococcus aureus (MRSA) and
ESBL (+) E. coli microorganisms included the
penicillin and cephalosporin group of
antibiotics. This resistance showed rates of
almost 100%. This group of bacteria was more
sensitive to antibiotics like
piperacillin/tazobactam and
trimethoprim/sulfamethoxazole (Figure 3).

o MRSA

W ESLB(+)
a.coli

Figiire 3: MRSA and ESBL (+) E.coli resistance
percentages

The antibiotics to which Pseudomonas, which
was the most prominent of the gram (-)
pathogens, were most resistant to in the
antibiogram were penicillin G, erythromycin,
and ampicillin. Antibiotics to which it was most
sensitive to included tigecycline, moxifloxacin,
levofloxacin (Figure 4).

Wresistant patient?s
W sz nsitive patients®e

Figiire 4: Pseudomonas antibiotic sensitivity

The average antibiotic sensitivity rate of
Staphylococcus, which was the most common
gram (+) bacteria, was 62.6% and the resistance
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rate to antibiotics was 37.4%. The average
antibiotic sensitivity rates of Escherichia and
Pseudomonas, which were among the most
common gram (-) bacteria, were 64.9% and
68.1%, respectively. Moreover, their resistance
rates to antibiotics were 35.1% and 31.9%,
respectively (Figure 5).

120
100

g0

Wresistance to antibiotics%

W sensitivity to antibiotics®e

Figiire 5: Susceptibility and resistance percentages to
microorganism

The average length of stay was 12.86 + 17.34
(range: 1-39) days. Of the total number of
patients, 21 (1.48%) died, two from insufficient
fluid replacement in the first 24 hours and the
19 from wound site infections.

DISCUSSION

Wound infection treatment is important in
burns. Because wound infection in burns causes
prolongation length of hospital stay, sepsis, and
even mortality. Wound site infectious diseases
are the diseases caused by the proliferation and
the invasion of microorganisms on wound sites.
It is essential to know the risk factors and
treatment of wound infections, which continues
to be one of the most important problems of
modern burn treatment. With the antibiotic
resistance developing in the world, it is
important to know the effective antibiotic to be
used against microorganisms in the burn
wounds.

Datta S.16 and Meroj A. et al.17, more women than
men affected by the burn injury. However, in
our study, it was observed that males (55%)
were affected more than females (45%) from
burn injuries.This result is consistent with
studies by Saaiq M.18 and Chaudhary N.
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Avel%.The reason for this may be more exposure
to occupational hazards of the men; Therefore,
the risk of burns is higher than women.

Our study involved patients of all ages. The most
common cause of burn injuries varied by age
groups. While scalding burns and hot object
contact burns are mostly seen in children in our
region, scald burns, electrical burns, flame
burns, chemical burns were observed in mostly
adult groups. The age group with the most
wound culture (+) was the 0-4 age group,
consistent with the study by Tekin Recep et al.20.
The reason for this is the most active years
occur in the 0-5 age group who generally do not
recognize the dangers of their environment.
While the burned TBSA was 2%-50% in
patients hospitalized in our study, Saaiq M. et al.
reported 5-40%18, and 3-93% in the study by
Chaudhary N. A. et al.1°.

In our study, the most common cause of burns
was scalding, followed by flame and electrical
burns. Saaiq M.18. and Chaudhary N.A1. et al.
Reported that the most common cause of burns
was flame burns. The reason for the higher rate
of scalding burns in our study was because
families with many children have more
unprotected contact with hot liquids in the
kitchen. Therefore, we think scalding burns
occurred more frequently due to this
environment.

Based on data from the Central Asian and
Eastern Europe Antimicrobial Resistance
Surveillance (CAESAR) study, S. aureus ranks
third among the most frequently isolated
microorganisms from invasive samples in our
country?122 n the 2017 CAESAR study, the rate
of MRSA in our country was 26%?21.

S. aureus was the most common (23.09%) cause
of wound culture (+) results in our study. S.
aureus was resistant to 20.31% methicillin. Our
methicillin resistance rate was close to the that
of the CAESAR study. We attribute the lower
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level in our study to the use of antibiotics that
were dependent on the culture results.

According to the results of the antibiotic
sensitivity tests in our study, the antibiotics most
sensitive to MRSA were ciprofloxacin,
piperacillin/tazobactam, and
trimethoprim/sulfamethoxazole.

In our study, the most common microorganism
isolated from burn wounds was S. aureus,
followed by gram (-) pathogens P. aeruginosa and
E. coli. Mehta M., Tekin Recep et al.2324 and its
results are inconsistent with our results. Mehta M.
et al. The rates of P. aeruginosa and E. coli were
52% and 10.0%, respectively. According to
research conducted by Al Laham et al, P.
aeruginosa and E. coli rates were 52.0% and 9.0
%, respectively. In our study, the rates of P.
aeruginosa and E. coli were 9.13% and 9.13%,
respectively. In studies carried out by Mehta M et
al., the P. aeruginosa resistances to gentamicin
amikacin and ciprofloxacin were high (40%-
75%). In our study, this rate was lower (16%-
19%). In the study by Rahman M. et al., The rate of
ESBL (+) E. coli found in burn wound cultures is
45.5%?2>. In our study, this rate was lower by
36.11%.

Various potential risk factors have been
investigated for their role in burn wound
colonization in burn centers?®. When we
compared the positive culture results of male
patients to all male patients admitted to our burn
center (56.4% vs. 55.0%, respectively), the
positive culture results of female patients to to all
female patients admitted to our burn center
(43.6% vs. 43.0%, respectively) were not in
agreement. We think that the male sex plays a (+)
role in the outcome of the culture, however this
was not statistically significant (p = 0.387).

The percentage of patients coming from rural and
city centers was 47.85% and 52.15%,
respectively. This ratio was 51.0% and 49.9% in
those who had (+) wound culture results. We
think that residing in rural areas increases the
rate of wound infection. However, this was not
statistically significant (p = 0.065).

We found that the upper and lower extremities
were more commonly contaminated than other
areas. In particular, the percentage of perineal
infections increased more than the general
patient rate. The perineal burn rate in all patients
vs. the perineal burn rate in infected patients was
5.3% vs. 7.36%, respectively. This was not a
statistically significant difference (p = 0.36).

The risk of a (+) wound culture increases as the
TBSA increases, with an average of 14.18% (min:
2-max: 50) and 9.22% (min: 1-max: 50) in all
patients with culture results. But this difference
was not significant (p = 0.083).

CONCLUSION

This study is the first large-scale study conducted
in our region to compare the results of organisms
that cause burn wound infections. Recently, due to
increased antibiotic resistance, duration of stay in
hospital of patients with increasing morbidity and
mortality rates. As a result of our study, we found
that the most common causes of burn infections in
our region were caused by S. aureus, P. aeruginosa
and E. coli. We hope that the use of broad-
spectrum antibiotics that can be effective against
these bacteria will contribute to clinical
treatments until culture results are obtained.
Thus, it avoids the unnecessary use of antibiotics
we hope to reduce the rate of resistance to
antibiotics in southeast of turkey.

Study limitations

The most important factors limiting our study are the
retrospective nature of our study.
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between January 2010 and January 2020 in accordance
with the principles of the 2008 revision of the Declaration
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from the local ethics committee for retrospective
research (Gazi Yasargil Training and Research Hospital
Ethics Committee/02.07.2021/E-810).
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Abstract

Objective: The aim of this study is to evaluate the efficacy of a different steroid dosage protocol which consists of intravenous
pulse methylprednisolone combined with retroorbital radiotherapy in the treatment of active thyroid associated
ophthalmopathy.

Methods: The medical records of 29 patients who were treated with a standard protocol and who were followed-up for at least
6 months were retrospectively analyzed. The treatment protocol consisted of intravenous pulse methylprednisolone
1gram/day for 3 consecutive days, followed by retroorbital radiotherapy. Oral prednisolone which was tapered over a 3-month
course was given as a maintenance dose.

Results: 58 eyes of 29 patients were included in the study. Twelve patients were female (41%) and 17 were male (59%) with
amean age of 47.7 + 12.6 years. The clinical activity score was 4.8 + 1.3 and 2.8 + 1.2, before and after treatment, respectively
(P <0.05).14 eyes (31%) had an improvement in best corrected visual acuity. In 28 eyes with had proptosis, proptosis regressed
after treatment. Among 21 patients with diplopia, 13 (61%) patients reported an improvement in diplopia after treatment (P
<0.05). None of our patients had any adverse event due to systemic steroid and retroorbital radiotherapy.

Conclusions: Pulse intravenously applied methylprednisolone for 3 days as 1 gram/day, combined with retroorbital
radiotherapy proved to be effective in control of moderate to severe and active thyroid associated ophthalmopathy. In the 6-
month follow-up significant decrease in clinical activity score and improvement in diplopia was observed in addition to
improvement in best corrected visual acuity.
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Batu Oto B., Colpan Oksuz D., Sert S., et al.

Aktif Tiroid Orbitopatide Kombine Sistemik Steroid ve Retroorbital Radyoterapi Tedavisinin
Klinik Sonuglari

0z
Amag: Bu c¢alismanin amaci, aktif tiroid orbitopati tedavisinde retroorbital radyoterapi ile kombine intravendz pulse
metilprednizolondan olusan farkl bir steroid dozaj protokoliiniin etkinligini degerlendirmektir.

Yontemler: Belirlenmis standart protokol ile tedavi edilen ve en az 6 ay takip edilen 29 hastanin tibbi kayitlari retrospektif
olarak incelendi. Tedavi protokoli arka arkaya 3 giin 1 gram/giin dozunda intravendz pulse metilprednizolon ve ardindan
retroorbital radyoterapiden olusuyordu. idame dozu olarak oral prednizolon 3 ay siireyle ayda bir doz azaltilarak verildi.

Bulgular: 29 hastanin 58 gozii calismaya dahil edildi. 12 hasta (%41) kadin, 17 hasta (%59) erkekti ve ortalama yaslar1 47,7
12,6 idi. Klinik aktivite skoru tedaviden dnce ve sonra sirasiyla 4.8 + 1.3 ve 2.8 + 1.2 idi (p <0.05). 14 gozde (%31) en iyi
diizeltilmis gérme keskinliginde iyilesme goriildii. Propitozisi bulunan 28 gozde tedavi sonrasi propitozis geriledi. Diplopisi
olan 21 hastadan 13'i (%61) tedaviden sonra diplopide iyilesme bildirdi (p <0.05). Hi¢bir hastamizda sistemik steroid
tedavisine ve retroorbital radyoterapiye bagl yan etki goriilmedi.

Sonug: Pulse intravendz 3 giin stireyle 1 gram/giin dozunda uygulanan metilprednizolon, retroorbital radyoterapi ile kombine
edildiginde aktif tiroid orbitopatinin kontroliinde etkili oldu. 6 aylik takipte en iyi diizeltilmis gérme keskinliginde diizelmenin
yani sira klinik aktivite skorunda anlaml azalma ve ¢ift gérmede diizelme izlendi.

Anahtar kelimeler: Orbital radyoterapi; tiroid orbitopati; Graves’ hastalig1

INTRODUCTION

Graves' disease is an autoimmune disorder that
manifests itself with hyperthyroidism, diffuse

exophthalmos, strabismus, periorbital edema,
eyelid retraction, extraocular muscle

goiter and ophthalmopathy. Ophthalmopathy is
the most common extrathyroidal manifestation.

Although thyroid associated ophthalmopathy
(TAO) is often seen in Graves' patients, it is an
autoimmune disease of retroorbital tissue that
can sometimes be seen in hypothyroid and even
euthyroid patients?2.

Annual incidence of Graves’ disease is 0.3% in
the United States. Though Graves’ disease is 6-7
times more common in women than in men,
severe ophthalmopathy is more common in
men. TAO usually begins between the ages of
30-50 and progresses more severely after the
age of 503. TAO commonly begins within 18
months after the initial diagnosis of Graves'
disease. However, the onset of orbitopathy may
be 10 years before or 20 years after the onset of
thyroid disease*. About half of Graves' patients
have ocular involvement but are generally mild;
clinically significant disease occurs in 20-30%
and there is a threat to vision in 3-5% of
patients>. Clinical manifestations of TAO include

dysfunction, conjunctival hyperemia, eyelid
edema, chemosis and rarely compressive optic
neuropathy. The most common complaints in
TAO are pain, blurry vision, diplopia, epiphora
and photophobia. Non-preventable risk factors
for TAO are age, gender, genetic susceptibility.
Preventable risk factors are smoking, stress,
thyroid dysfunction, and radioactive iodine
treatment.

TAO is known to be an autoimmune disorder.
Autoimmunity occurs against common antigens
in the thyroid gland and orbital tissue. It's
known that autoantibodies occur against the
thyroid stimulating hormone (TSH) receptor. In
addition, autoantibodies have been reported to
occur against calsequestrin® and orbital
fibroblast membrane antigen collagen XIII’.
Autoantibodies produced against Insulin-like
growth factor-1 (IGF-1) have also been shown
to increase orbital involvement8. Reactive T
lymphocytes, which recognize the common
antigen in the thyroid gland and orbit, infiltrate
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the orbital and the extraocular muscles
perimysium. Adhesion molecules stimulated by
cytokines also contribute to this event. After
infiltration of orbital tissue by T lymphocytes,
the antigen is recognized by the T cell receptor
on lymphocytes (Th). CD8+ lymphocytes are
activated by cytokines secreted by Th
lymphocytes. The cytokines cause the synthesis
and secretion of the glycosaminoglycans (GAGs)
by fibroblasts. Because of their water attracting
properties, GAGs lead to proptosis, periorbital
edema, and extraocular muscle swelling. Orbital
fibroblasts contain preadipocyte cells which
turn into adipocytes under hormonal
stimulation. These cells also contribute to
increased volume of retroorbital adipose
tissue®.  Peroxisome  proliferator-activated
receptor gamma activation of (PPAR-y) is also
important. This increases the adipose tissue in
the retrobulbar region19.

Lymphocytes which infiltrate the orbit are
highly radiosensitive. Retroorbital
radiotherapy (RT) is useful in the treatment of
TAO, because it reduces glycosaminoglycan,
hyaluronan deposition and has anti-
inflammatory effect by promoting lymphocyte
apoptosisil12, RT should be combined with
steroid therapy, since the effect of radiotherapy
can take several weeks to begin, and
radiotherapy initially causes temporary
inflammation. The main effect of radiotherapy is
on the extraocular muscles. Radiotherapy
increases the motility of the globe and has a
healing effect on diplopia. The contraindications
of RT include inactive stages of TAO, patients
younger than 35 years of age due to a
theoretical risk and poorly controlled diabetes.
The most serious side effect is the development
of secondary malignancy, namely meningioma
or pigmented basal cell carcinomal314, However
long-term follow-up has not revealed a high
incidence of radiation induced secondary
tumors?®. Ocular adverse effects include
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microvascular and

conjunctivitis.

retinopathy, cataract,

According to the EUGOGO criteria, intravenous
methylprednisolone (ivMP) combined with oral
mycophenolate sodium is the first line
treatment for moderate to severe and active
Graves’ orbitopathy!®. Corticosteroids provide
clinical improvement in the acute phase of the
disease, but not in the chronic period.
Corticosteroids have immunosuppressive and
anti-inflammatory effects and reduces GAG
synthesis and secretion from fibroblasts. The
effect starts quickly, symptoms will recover
quickly. While orbital pain, injection,
conjunctival edema, soft tissue inflammation
and compression-induced optic neuropathy will
recover rapidly, proptosis and improvement in
ophthalmoplegia is less subtle. According to the
EUGOGO guidelines, treatment consists of
weekly intravenous injection of 500 mg of
methylprednisolone for 6 weeks, followed by a
weekly dose of 250 mg for 6 weeks. Intravenous
(iv) route is more effective than oral routel’. In
a recent study which included 166 patients,
high-dose ivMP (the cumulative dose of 7.5 g
ivMP) treatment was applied and it was
revealed that the most common side effect was
asymptomatic changes in the laboratory values,
and only 5% of patients developed severe side
effects that would require discontinuation of
the treatment!8, Previous studies reported
better outcomes in reducing the severity of TAO
with combination of RT and iv glucocorticoids
compared to iv glucocorticoids alonel?-21,
EUGOGO 2021 guideline proposed orbital
radiotherapy combined with iv glucocorticoids
as a second line treatment in the management
of moderate to severe and active TAO, especially
in patients with ocular motility disorders16. Still,
there is no defined treatment dosage of the iv
glucocorticoids. In this study, we aimed to
evaluate the efficacy of pulse ivMP (1 gram daily
for 3 consecutive days) followed by retroorbital
radiation.
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METHODS

The medical records of 29 patients who were
treated with combined ivMP and retroorbital
radiotherapy for thyroid orbitopathy in the
ophthalmology and radiation oncology clinics of
Cerrahpasa Medical Faculty between January
2012 and January 2019 were retrospectively
analyzed. Patients who had CAS = 3 and aged
between 35 and 80 were included. Only patients
who were followed-up at least 6 months after
the treatment were enrolled in the study.
Patients who had pregnancy, contraindication
for receiving systemic corticosteroids or had
medical history of diseases such as glaucoma
and diabetic retinopathy were excluded. The
study was conducted according to the tenets of
the Declaration of Helsinki and ethical approval
was obtained from the institutional review
board (Cerrahpasa Clinical Ethics Committee,
Date: 02.06.2021, Approval Number: 103785).

Baseline and follow-up data collected included
the best corrected visual acuity (BCVA) with
Snellen chart, clinical activity score (CAS)322
extraocular muscle functions, and presence of
diplopia or proptosis. Proptosis (in millimeters)
was measured with the Hertel
exophthalmometer by the same practitioner. An
exophthalmometry reading over 21 mm was
considered pathological. The follow-up data
was obtained from clinical reports 6 months
after treatment. History of any ocular surgery
(orbital decompression, extraocular muscle
surgery) was noted.

Primary outcome was defined as treatment
efficacy at 6 months follow-up. Treatment
efficacy was determined according to
improvement in CAS.

Treatment administration

Steroid treatment was applied for 3 consecutive
days at a rate of 1 gram daily. Radiotherapy was
delivered to the retroorbital field in 10 fractions
with the total dose of 20 Gray by using a linear
accelerator with 6 MV photon energy. Then, oral

prednisolone with a dose of 48 mg for the initial
month was given, the prednisolone dose was
tapered monthly by half dose over a 3-month
period (48 mg, 24 mg and 12 mg daily for the
first, second and third month, respectively)
Before receiving systemic corticosteroid, all
patients were evaluated with an extensive
work-up (electrocardiogram, chest
radiography, glycated hemoglobin (HbA1c), full
blood count, liver and kidney function test,
hepatitis screen, tuberculosis and syphilis
screening) to ensure they had no
contraindications before ivMP treatment.

Statistical analysis

Descriptive statistics were expressed as mean
and standard deviation (SD). Distribution of
normal data was evaluated with Shapiro Wilk
test. Statistical evaluation was made by
Wilcoxon dependent value analyses and paired
sample t test. p values below 0.05 was accepted
as statistically significant. SPSS (version: 21.0)
was used for the statistical analyses.

RESULTS

58 eyes of 29 patients were included in the
study. 12 of the patients were female (41%) and
17 were male (59%). The average age of the
patients at the time of initial admission was 47.7
+ 12.6 years. The CAS before and after treatment
was 4.8 £ 1.3 and 2.8 * 1.2 respectively, which
demonstrated a statistically significance (P

<0.05). 9 patients (14 eyes) had an
improvement in BCVA (31%). In 28 eyes with
proptosis, the mean  ophthalmometry

measurement was 25.6 * 2.4 mm before
treatment and 23.1 + 2.6 mm after treatment (p
>(0.05). Among 21 patients who had diplopia
before treatment, 13 (61%) reported an
improvement (p <0.05) (Table I). None of the
patients reported worsening in diplopia. Orbital
decompression surgery was performed in 3
(10.3%) treatment-resistant patients during the
follow-up period. Among 29 patients, 26
(89.6%) showed treatment response and no
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recurrence was observed during the 6-month
follow-up period in treatment responsive
patients. Radiotherapy-induced retinopathy
and cataracts were not observed in any patients.
None of our patients had any adverse event due
to systemic steroid treatment.

DISCUSSION

The aim of this study was to demonstrate the
efficacy of retroorbital radiotherapy combined
with high dose pulse iv methylprednisolone
therapy in moderate to severe and active TAO
and observe the effect of this different dosage
modality of steroid application in Graves’
ophthalmopathy.

Our study is different from other studies in the
literature in terms of the steroid regimen
applied. Patients were given ivMP treatment for
3 consecutive days at a rate of 1 gram daily, then
RT was applied and 3-month oral steroid
treatment was given as a maintenance
treatment. Oral steroid was given 48mg/daily
for the first month and then 24 mg/daily for the
second month and 12 mg/daily for the third
month. In the 6-month follow-up after
treatment it was observed that; CAS decreased,
diplopia improved significantly, and BCVA
increased in 31% of patients with clinical
regression in proptosis.

None of our patients had any adverse event due
to systemic steroid and RT. It can be said that
the steroid applied at this level is a safe dose.
Initial high dose with a short tapering time
interval proved to be effective in 89.6% of
patients in control of TAO with this new
treatment regimen. Only 3 patients had
treatment-resistant clinical findings and all 3
had undergone orbital decompression surgery.
None of treatment responsive patients showed
any recurrence during the 6-month follow-up
period.

Different studies proved that combination
therapy composed of ivMP and orbital
radiotherapy was superior to iv steroid

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (2) : 149-155

treatment alone in the management of
moderate to severe and active TAQ19-23,
Recurrence rate was shown to be lower with
combination therapy?l. Besides, it was
suggested that combined treatment with
radiotherapy might compensate for lower
steroid doses?0 which is in consistence with our
findings.

Varying steroid dosage regimens were applied
in the treatment of active TA020.21.23, EUGOGO
guideline recommends a cumulative iv steroid
dosage of 4.5 gr over a course of 12 weeks when
treatment is combined with mycophenolate
sodium. When applied with RR there is no
precise dosing for the iv. methylprednisolone. A
study comparing the effectiveness of combined
retroorbital irradiation plus iv steroids and iv
steroids alone in the treatment of moderate to
severe Graves’ ophthalmopathy proved that the
combination therapy was more effective20. In
addition, simultaneous administration of ivMP
and RT showed a more favorable effect
compared to subsequent use of RT after ivMP,
implying that RT should be carried out early
concomitantly with ivMP24 In another study
which included an ivMP cumulative dose at a
range of 6-8 g showed that exophthalmometry
readings, diplopia, CAS, and visual acuity
improved  significantly after treatment
especially in females compared to males at 72-
month follow-up?>. In contrast, a study
comparing the effect of pulse steroid therapy
with or without retroorbital therapy revealed
that there was no difference in proptosis and
rectus muscle hypertrophy at the 6-month
follow-up?e.

IvMP followed by oral prednisolone may not be
solely effective to prevent recurrences in TAO.
Previous studies reported recurrence rates
between 9.5-20% within 6-12 months follow-
up with ivMP alone whereas in our study, we
observed no recurrences with combined
treatment during the 6 months follow-up
period27:28, Compressive optic neuropathy has
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been shown to be less common in patients
treated with combined corticosteroids and
radiotherapy than in patients treated only
steroids. Combined therapy has been shown to
be protective against both optic neuropathy and
disease progression?2°.

Our study carries the limitations of
retrospective studies, and the application of
different steroid regimens cannot be compared.
Performing a prospective study on the follow-
up of TAO would be quite difficult due to the
different clinical characteristics of each patient.
Our study only includes clinical findings before
and after treatment and no comparison in
orbital magnetic resonance imaging or other
laboratory findings were evaluated before and
after treatment.

In conclusion, ivMP 1gr/day for 3 consecutive
days and combined with radiotherapy in
Graves’s ophthalmopathy patients who have
CAS = 3 is an effective and safe treatment
regimen. In our study, a higher initial dose of iv
methylprednisolone with a shorter course of
maintenance therapy was applied which proved
to be safe and effective. Maintenance of oral
therapy with tapering in 3 months is advised.
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Abstract

Objective: Our aim was evaluate the relationship between 25-Hydroxyvitamin D (25(0H)D) and old and new
generation anti-seizure drugs (ASDs), seizure type and seizure frequency in epilepsy patients.

Method: A total of 96 individuals aged 18 years and older with epilepsy were included in this study who were
followed up in the SBU Adana City Training and Research Hospital Epilepsy outpatient clinic between January 1,
2020 and November 1, 2022 and met the inclusion criteria. Patients were grouped by age, gender, seizure type,
frequency, and ASDs usage (according to their relationship with cytochrome P450 enzymes). Complete blood count,
kidney functions, serum ASD levels and calcium, magnesium, phosphate and parathormone levels, season when
25(0H)D were measured, and sun exposure time was also obtained from patient file scans.

Results: 55.2% of the patients were women and the mean age was 32.56+12.90 (Min:18 Max:71). 25(0OH)D level
was found to be deficient or insufficient in 95.8% of the patients. The 25(OH)D level was statistically significantly
lower in patients with generalized and complex partial epilepsy who were exposed to the sun for less than one hour
per week compared to the focal type and those exposed to the sun for more than one hour per week. p<0.05)

Conclusion: 25(0OH)D levels should be closely monitored in patients with epilepsy who use ASD for a long time it
should be aimed to provide effective seizure control and a positive effect on bone metabolism with appropriate
replacement therapy.
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Epilepside Serum D Vitamini Diizeyini Etkileyen Faktorler
0z
Amag: D vitamininin epilepsi hastalarinda eski ve yeni jenerasyon nébet énleyici ilaglar (NOI), nébet tipi ve nébet
sikligiyla arasindaki iliskiyi degerlendirmek amaglandu.

Yontemler: Calismaya 1 Ocak 2020- 1 Kasim 2022 tarihleri arasinda SBU Adana Sehir egitim ve Arastirma Hastanesi
Noroloji Klinigi Epilepsi polikliniginde takip edilen ve dahil edilme kriterlerini karsilayan 18 yas ve iizeri epilepsi tanili
96 hasta alind1. Hastalar yas, cins, ndbet tipi, nobet siklig1 ve kullandiklar1 ndbet énleyici ilaglarina gére gruplandirildi.
Nébet 6nleyici ilaglar (NOI) hepatik sitokrom P450 enzimlerini indiikleme yeteneklerine gére gruplandirildi. Tam kan
sayimyi, bobrek fonksiyonlari, serum NOI ila¢ diizeyleri ve kalsiyum, magnezyum, fosfat ve parathormon (PTH) diizeyleri,
D vitamini dl¢iilen mevsim ve giinese maruziyet siiresi de ayrica hasta dosya taramalarindan elde edildi.

Bulgular: Hastalarin %55.2 si kadin olup yas ortalamasi 32,56+12,90 (Min:18 Max:71) dir. %77,1’i Jenaralize epilepsi
tanili olup %60,4’i (58 kisi) son li¢ ay icerisinde nobet gecirdigini belirtmistir. Calismaya dahil edilen hastalarin
%95,8'inin serum (25-Hidroksivitamin D (25(0OH)D) vitamini diizeyi eksik ya da yetersiz seviyede oldugu tespit
edilmistir. Jeneralize ve kompleks parsiyel epilepsisi olanlarin ve haftada bir saatten az giinese maruz kaldiklarini
belirtmis olanlarin serum 25(0H)D vitamini seviyesi fokal tipe gore ve haftada bir saatten fazla giinese maruz kalanlara
gore istatistiksel olarak anlaml diizeyde daha diisiik ¢ikmistir. (p<0,05)

Sonug: Uzun siireli NOI kullanan ve jeneralize veya kompleks parsiyel epilepsisi olan ve giinese maruziyeti haftada 1
saatten az olan hastalarin serum 25(0OH)D vitamini diizeyleri yakin takip edilerek uygun replasman tedavisi ile kemik
metabolizmasina olumlu etkileri yani sira etkin nobet kontroli saglanabilir.

Anahtar kelimeler: Epilepsi, ndbet, nébet 6nleyici ilag, vitamin, 25(0H)D vitamin.

MAIN POINTS

The aim of the research is to evaluate serum
25(0H)D vitamin levels and the factors affecting
this level in epilepsy patients who are followed
up regularly for one year or more.

and are exposed to the sun for less than 1 hour
per week.

INTRODUCTION

Vitamin D is important for bones and its
deficiency = causes many diseases. 7-
Dehydrocholestriol turns into cholecalciferol,

e 25(0H)D levels were found to be deficient or
insufficient in 95.8% of the patients included in

the study.

e The 25(OH)D level was statistically
significantly lower in patients with generalized
and complex partial epilepsy who were exposed
to the sun for less than one hour per week
compared to the focal type and those exposed to
the sun for more than one hour per week.
p<0.05)

e Another important aim of this study is to
inform clinicians dealing with epilepsy about
the importance of appropriate replacement by
closely monitoring 25(0H) D levels of patients
who use long-term anti-seizure medication,
have generalized or complex partial epilepsy,

also called vitamin D, on skin exposed to
sunlight UVB (290-315 nm). Cholecalciferol
binds to vitamin D binding protein, an-globulin
synthesized in the liver, and is converted to
25(0H)D' by cytochrome P450 enzymes in the
liver and to its active metabolite, 1.25 «-
hydroxyvitamin D, in the kidneyl. The
circulation and storage form of vitamin D is
25(0H)DL

Vitamin D is a neurosteroid with an important
role in neuroprotection, brain development and
immunomodulation, and it crosses the blood-
brain barrier and plays a protective role in
neurodegenerative diseases by regulating
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neurotrophic factors2-5. Its role in the
pathophysiology and treatment of epilepsy is
quite complex.

Hollo et al. reported that vitamin D decreased
the frequency of seizures in epilepsy patients®.
In epilepsy patients taking anti-seizure drugs
(ASDs) that induce cytochrome p450 enzyme
system, vitamin D deficiency and thus
osteoporosis risk are common’8. Osteoporosis
is associated with balance and risk of falling®. A
recent meta-analysis reported an
approximately 40% increased risk of femoral
fracture for values less than 20 ng/mL (50
nmol/L)10.

Although enzyme-inducing and non-inducing
ASDs are known to affect bone density, there is
still a lack of consensus on effective vitamin D
dosing in epilepsy.

So, we planned to review the possible
relationship between vitamin D levels, old and
new generation ASDs, seizure type and seizure
frequency in epilepsy patients from different
perspectives.

METHODS

Between 1 January 2020 and 1 November 2022,
96 patients aged 18 years and older who were
followed up in the Neurology Clinic of SBU Adana
City Training and Research Hospital and met the
inclusion criteria were included. Health Sciences
University Adana Medical Faculty City Hospital
Clinical Research Ethics Committee approved the
study. (No:115/2227 and 2022-11-03).

Epilepsy was defined and managed in
accordance with the practical clinical definition
from the The International League Against
Epilepsy (ILAE)!L. Cadwell Sierra brand
electroencephalography (EEG) device with 18
channels, banana mount, 7uV/mm sensitivity,
30 mm/sec sweep speed and 1-70 Hz filter was
used in the diagnosis and follow-up of epilepsy.

Patients with transient ischemic attack (TIA),
migraine, syncope, and psychogenic non-
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epileptic seizures (PNES) were not included in
the study.

The study excluded the patients who were
pregnant, had change in anti-seizure medication
schedule in the three months before the study,
took vitamin D supplements six months before
the study or took medication that interferes
with the metabolism of this vitamin. The study
also excluded the patients with a diagnosis of a
disease causing a disorder in the metabolism of
this vitamin, liver and kidney dysfunction,
hypercalcemia, kidney stones, parathyroid
disease or stomach operation history, toxic
habits such as alcohol, tobacco, and substance
use, vegetarian or vegan diet habits.

Patients were grouped by age, gender, seizure
type, seizure frequency, and seizure
medications they used. The seizure type was
analyzed in three groups as focal, complex
partial and generalized, and the frequency of
seizures in three groups as those with seizures
in the last 0-3 months, those with seizures
between 4 and 12 months, and those without
seizures for a year or more. Sun exposure was
divided into two groups as less than one hour
per week and one hour and more per week. The
seasons of the year in which the measurements
were made were grouped as spring, summer,
autumn and winter. ASDs were grouped
according to their ability to induce hepatic
cytochrome P450 enzymes:

- Enzyme-inducing ASD users: EIASD
(phenytoin, phenobarbital, carbamazepine,
eslicarbazepine acetate, primidone,

oxcarbazepine and topiramate >200 mg/day)

- Non-enzyme-inducing ASD users: non-EIASD

(valproate, lamotrigine, gabapentin,
levetiracetam, clobazam, pregabalin,
zonisamide, lacosamide, perampanel,

topiramate <200 mg/day and benzodiazepine)
- EIASD + NonEIASD
- Two NonEIASDs
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- Two EINASDs
- Users of ASDs of 3 or more

Laboratory data (vitamin D, parathyroid
hormone (PTH)etc.) were studied with the
paramagnetic  particle chemiluminescence
immunoanalysis method on Beckman Coulter
Access Immunoasay Systems-DXI 800 device,
and complete blood count, kidney functions,
serum ASDs levels and calcium, magnesium,
phosphate and PTH levels obtained from
patient file scans.

Statistical Analysis

Frequency, percentage, arithmetic mean, and
standard deviation were used in the evaluation
of socio-demographic data of individuals with
epilepsy diagnosis included in the study. The
normal distribution property of dependent
variables was examined with Skewness and
Curtosis values. Since the values were between
-1.98 and + 1.98, it was accepted that the data
showed a normal distribution!2. Independent
simple t test and one-way analysis of variance
(ANOVA) were used to examine the effects of
dependent variables on vitamin D, Calcium,
Phosphorus and PTH. Tukey test was used to
test the significance of groups because of
ANOVA. The correlation between dependent
variables was evaluated with Pearson
correlation analysis. The significance value (p
value) of the tests was considered significant if
it was below 0.05.

RESULTS

Of the 96 patients participating in the study, 53
(55.2%) were female, and the mean age of the
patients was 32.56+12.90 (Min:18, Max:71).
77.1% of the patients were diagnosed with
generalized epilepsy, and 60.4% (58 people)
stated that they had seizures in the last three
months. 59.4% were using one or two drugs
that did not induce enzymes. 86.3% of the

patients stated that they were exposed to the

sun less than 1 hour a week. Descriptive

characteristics of the patients are given in Table
1.

Table I: Descriptive characteristics of the patients

Descriptive

characteristics (N:96) Number %
Gender

Female 53 55.2
Male 43 448
Age

18-24 years 32 333
25-34 years 29 30.2
35 years and older 35 36.5
Epilepsy type

Focal 4 4.2
Complex partial 18 18.8
Generalized 74 77.1
Seizure frequency

Seizure in the last 3 months 58 60.4
Seizure in 4-12 months 11 11.5
Seizure-free for more than 1 year 27 28.1
ASD

EIASD 7 7.3
Non-EiASD 41 427
Dual ASDs (EiASD+Non-EiASD) 14 146
Dual ASDs (Both Non-EiASD) 16  16.7
3 or more ASDs 18 18.8
Sun Exposure

<1 hour per week 83 86.5
1 hour or more per week 13 135

ASD: Anti-seizure drug, EIASD: Enzyme inducing anti-seizure drug, Non-
EIASD: Non- enzyme inducing anti-seizure drug,

25(0H)D levels were found to be insufficient or
deficient in 95.8% of the patients. Calcium levels
in 6 patients, Phosphorus levels in 7 patients
were below the reference values, and PTH
values in 7 patients were above the reference
values (Table 2).
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Table II: General Evaluation of 25-(0OH) Vitamin D,
Calcium, Phosphorus and Parathormone Levels of
Patients

(N:143) Number %
25(0H) vitamin D

<20 pg/L (Deficient) 72 78.1
20-30 pg/L (Insufficient) 20 17.7
230 pg/L (Normal) 4 4.2
Calcium

<8,8 mg/dl (Low) 6 6.3
28.8 (Normal) 90 93.8
Phosphorus

<2,5 mg/dl (Low) 7 7.3
22,5 mg/dl (Normal) 89 92.7
Parathormone

<12 ng/L (Low) 0 0.0
12-88 ng/L (Normal) 89 927
288 ng/L (High) 7 7.3
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There was no statistically significant difference
between the gender variable and serum
25(0H)D, phosphorus and PTH levels of the
patients, while the calcium levels were higher in
favor of male patients. (p<0.05) (Table 3).

There was no significant difference between the
age groups of the patients and 25(OH)D,
phosphorus and calcium levels (p>0.05), but a
significant difference was found between the
PTH levels and age groups (p<0.05). In the post
hoc analysis performed to evaluate which
groups the significance stemmed from, it was
determined that PTH levels were higher in the
group over 35 years of age than in the 25-34 age
group (Table 3).

Table III: 25(0H) Vitamin D, calcium, phosphorus and parathormone values by age and gender

25(0H) vitamin D Calcium Phosphorus Parathormone
(N) Mean S.D Mean SD Mean SD Mean  SD
Female (53) 15,39 8,17 9,30 ,62 3,44 ,74 55,95 27,45
Male (43) 18,26 7,75 9,76 44 3,50 ,76 48,73 30,84
Gender
Test Values t:-1,750 p:0,083 t:-3,997 p:0,000 t:-0,407p:0,685 t:1,212 p:0,229
18-24 years? (32) 18,51 10,64 9,69 42 3,72 ,85 47,20 29,63
25-34 yearsb (29) 15,70 5,95 9,45 ,85 3,36 ,73 45,77 23,30
Age 35 years and older¢

15,81 6,70 9,38 41 3,32 ,60 63,52 30,45
(35)
Test Values F:1,246 p:0,292 F:2,472 p:0,090 F:2,979 p:0,056 F:4,056 p:0,020 c>b

t:Independent Simple t Test F: One way ANOVA p:Significant Value SD: Standard deviation

There was no difference between epilepsy type
and phosphorus, calcium and PTH levels
(p>0.05). (Table4.) However, 25(0OH)D levels
were found to be significantly lower in
individuals with generalized and complex
partial epilepsy compared to individuals with
focal epilepsy, and this decrease was much
more pronounced in patients with generalized

epilepsy than in patients with partial epilepsy
(p<0.05) (Table 4).

There was no statistically significant difference
in 25(0OH)D, phosphorus, calcium and PTH
levels with the anti-seizure medication used by
the patients (p>0.05) (Table 4).

There was no difference between the patients'
sun exposure and phosphorus, calcium and PTH
levels (p>0.05). However, 25(0H)D vitamin
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levels were significantly lower in patients who
were exposed to the sun for less than one hour

per week compared to those exposed more than
one hour per week (p <0.05) (Table 4).

Table IV: Evaluation of Factors Affecting 25(0H) Vitamin D, Calcium, Phosphorus and Parathormone Levels of Patients

25(0H) vitamin D Calcium Phosphorus Parathormone
(N) Mean SD Mean SD Mean SD Mean SD
Focal* (4) 28,37 8,47 10,07 ,22 3,42 1,21 38,67 9,74
Complex partial® (18) 16,90 5,81 9,47 42 3,28 ,62 58,75 35,03
Epilepsy
Type .
Generalized (74) 15,99 8,12 9,48 ,63 3,51 ,75 52,01 28,13
Test Values F:4,826 p:0,010 a>b/a>c  F:1,915 p:0,153 F:0,664 p:0,517 F:0,872 p:0,422
Seizure in the last 3 months 2 (58) 17,2 8,69 9,38 ,65 3,50 74 56,71 32,16
Seizure in 4-12 months® (11) 16,62 7,49 9,72 ,36 3,53 ,90 47,28 19,90
Seizure-free for more than 1 year
Seizure 15,58 7,01 9,68 47 3,36 72 46,37 24,14
Frequency °©(27)
Test Degerleri F:0,365 p:0,695 F:3,202 p:0,045b>a  F:0,381 p:0,684 F:1,390 p:0,254
EIASD (7) 15,61 6,81 9,57 ,31 3,50 ,53 61,71 46,52
Non-EIASD (41) 17,16 7,70 9,56 77 3,42 ,82 44,70 16,15
Dual ASDs
16,98 12,15 9,56 42 3,44 ,73 66,35 39,55
(EiASD+Non-EiASD) (14)
Dual ASD (Both Non-EiASD) (16) 16,77 6,27 9,40 42 3,46 ,50 54,80 17,64
ASD
3 or more ASDs (18) 15,68 7,64 9,42 47 3,58 ,89 55,05 39,11
F:0,135 p:0,969 F:0,336 p:0,853 F:0,135 p:0,969
Test Values F:1,825 p:0,131
<1 hour per week (83) 14,54 541 949 ,61 3,47 ,73 53,69 30,05
1 hour or mor eper week (13) 30,35 9,02 9,63 ,47 3,40 ,88 46,53 21,90
Sun F:-8,334 p:0,000 F:0,779 p:0,438 F:0,319 p:0,751 F:0,823 p:0,413
Exposure  Test Values

t:independent Simple t Test F: One way ANOVA p:Significant Value SD: Standard deviation ASD: Anti-seizure drug, EIASD: Enzyme inducing anti-seizure

drug, Non-EIASD: Non- enzyme inducing anti-seizure drug,

DISCUSSION

Although 25(0H)D deficiency varies according
to geographical regions, it is below 20% in
Northern Europe, while it reaches 60% in other
parts of Europe and even up to 80% in Middle
Eastern countries!3. In Turkey, it has been

stated that there is vitamin D deficiency up to
74.9%.

This study revealed that 25(0H) D deficiency
(78.1%) was more common in epileptic patients
using ASD than in previous studies?.14. This may
be due to geographical and ethnic differences or
clothing style.
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The most important finding of our study is that
many epilepsy patients treated with ASDs are
deficient in vitamin D, even if good seizure
control is achieved. Although vitamin D
deficiency was more common in patients with
EIASDs and polytherapy, it was also found to be
very common in epilepsy patients who received
non-EIASDs. As the type and severity of epilepsy
increased, vitamin D deficiency was observed to
be higher. Patients with less than one hour of
sun exposure per week had lower vitamin D
levels, indicating the well-known role of UV
radiation on vitamin D synthesis. Considering
that the risk of fracture may increase due to
seizures and decreased coordination caused by
the underlying brain disease or ASDs, close
monitoring of vitamin D levels and appropriate
replacement are especially important in
epilepsy patients.

Many studies support that vitamin D deficiency
is more common in older EIASD usel>-20, Most
studies support that non-enzyme-inducing
drugs do not alter vitamin D metabolism2122,
The results for valproic acid are
controversial23.24,

It has previously been reported that chronic
ASD use is an independent factor for lowering
plasma vitamin D levels, regardless of the type
of ASDs?5, In our study, it was noted that vitamin
D deficiency was also high in epilepsy patients
using non-enzyme-inducing ASDs. This may be
due to the nature of epilepsy itself, as well as to
the use of ASDs, or to the different mechanisms
underlying the undesirable effects of ASDs on
bone health, and to chronic use of ASDs. For this
reason, we recommend close monitoring of
vitamin D levels of epilepsy patients, regardless
of the treatment they receive.

According to the Turkish Endocrine and
Metabolism Society, the minimum daily vitamin
D level required for bone and muscle health in
adults aged 19-70 is 600 IU, and 1500-2000 IU
to keep it at 30 ng/ml?2é. In a study conducted in
Denmark, it was observed that 64% of patients
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could not reach adequate vitamin D levels
despite 15 months of vitamin D
supplementation up to 1200 IU/day?’. In a
Portuguese epilepsy cohort, A 79.3 percent of
25(0H) vitamin D deficiency was detected, and
it was stated that with 8 weeks of 6670 IU/day
cholecalciferol treatment, 98.9% of the patients
achieved an adequate increase in their 25(0H)
vitamin D levelsl*. This indicates that
appropriate replacement doses should be
reconsidered, especially in epilepsy patients.
Therefore, future studies should research the
effective vitamin D level in epilepsy patients and
the dose of adequate vitamin D replacement.
Although there are many studies pointing to the
neurogenesis and neuroprotective role of
vitamin D, our knowledge about the effect of
vitamin D deficiency on cellular and neural
tissues is limited. It seems that a good
investigation of the process that causes the
neural tissue to turn into epileptiform flow and
whether this pathological process can be
corrected after vitamin D replacement will be
the subject of future research.

Relatively small sample size, lack of follow-up
and treatment doses are the limitations of our
study.

CONCLUSION

25(0H)D levels should be closely monitored in
patients with epilepsy who use ASD for a long
time it should be aimed to provide effective
seizure control and a positive effect on bone
metabolism with appropriate replacement
therapy.
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Abstract

Background: As hemodialysis patients are among the vulnerable groups for severe COVID-19, proper vaccination of these patients is
quite important. However vaccine responsiveness is generally reduced in hemodialysis patients and strategies should be developed
to maintain protection in the long term.

Objectives: This study aimed to analyse the changes in antibody levels of SARS-CoV-2 vaccinated hemodialysis patients after six
months and to compare the effectiveness of inactivated and mRNA vaccines.

Methods: Eighty-five hemodialysis patients were followed up for six months after their initial vaccinations for SARS-CoV-2.
Persistence of humoral responses were compared between patients who got inactivated or mRNA vaccines and also between patients
who received a booster dose and those who didn’t. SARS-CoV-2 antibody titers were measured by a commercial test that measures
IgG antibodies toward the receptor-binding domain of spike protein.

Results: Seropositivity that was achieved by initial vaccination dropped abruptly by 6 months. Patients who received a booster dose
had significantly higher antibody levels than those who didn’t (1120,8 + 983,3 AU/mL vs 313,3 + 435,3 AU/mL respectively; p<0,001)
and higher seropositivity as well (88% vs 65%). Seropositivity with mRNA vaccine at the end of 6th month was 81,8% while this
decreased to 50% for inactivated vaccine. Patients who received mRNA vaccine initially or as the third dose could maintain 88,4% of
seropositivtiy and this was higher than other patients who have just got inactivated vaccine (p=0,013).

Conclusion: Humoral immune response by SARS-CoV-2 vaccines is not very stable in hemodialysis patients and planning the booster
doses should not be delayed. mRNA vaccines have better immunogenicity than inactivated vaccines.
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Hemodiyaliz Hastalarinin SARS-CoV-2 asillamalarinin ardindan 6 aylik takibi: Rapel doz ve
asl tiriinin etkileri
0z
Giris: Hemodiyaliz hastalar1 COVID-19’u agir gegirmeye yatkin olduklarindan, bu hastalarin uygun sekilde asilanmalar1 biiyiik

6nem tasimaktadir. Ne var ki, hemodiyaliz hastalarinda genel olarak as1 yanitlar1 zayiftir ve uzun sureli koruma icin stratejiler
gelistirilmelidir.

Amag: Bu ¢alismada SARS-CoV-2 enfeksiyonuna karsi asilanan hemodiyaliz hastalarindaki antikor diizeyi degisimlerinin alti
aylik bir siiredeki degisimlerinin analiz edilmesi ve inaktif as1 ile mRNA asilarinin etkinliklerinin karsilastirilmasi
amagclanmistir.

Yontemler: i1k doz SARS-CoV-2 asilamalari takiben, 85 hemodiyaliz hastasi alt1 ay boyunca takip edilmistir. Hiimoral immiin
yanitin ne kadar kalici oldugu inaktif veya mRNA asis1 yapilan hastalar arasinda ve ayrica rapel doz yapilan ve yaplmayan
hastalar arasinda karsilastirilmistir. SARS-CoV-2 antikor seviyeleri, viriisiin spike glikoproteininin reseptdr-baglayan kismina
karsi gelisen IgG antikorlarini 6l¢en bir ticari kitle dl¢iilmiistiir.

Bulgular: i1k doz asilamalarla elden edilen seropozitifligin 6 ay icinde ciddi bir sekilde diistiigii gériilmiistiir. Altinc1 ayin
sonunda, rapel doz yapilmis olanlarin yapilmamis olanlara gére hem antikor titrelerinin (sirasiyla 1120,8 + 983,3 AU/mL vs
313,3 + 435,3 AU/mL; p<0,001) hem de seropozitiflik oranlarinin (%88 vs %65) anlaml olarak daha yiiksek oldugu
saptanmistir. mRNA agsis1 olanlar i¢in altinci ayin sonunda %81,8 olan seropozitiflik, inaktif as1 olanlar i¢in %50’ye kadar
diismektedir. ilk asilama sirasinda veya iiciincii doz olarak mRNA asis1 yapilanlarda %88,4’liik seropozitiflik muhafaza
edilebilmis olup, bu oran sadece inaktif as1 olanlara gére anlaml olarak daha ytiksektir. (p=0,013)

Sonug: SARS-CoV-2 agilariyla elde edilen hiimoral immiin yanit hemodiyaliz hastalarinda kalic1 degildir ve rapel dozlarin
planlanmasi geciktirilmemelidir. mRNA asilarinin immiinojenitesi inaktif agilardan daha yiiksektir.

Anahtar kelimeler: SARS-CoV-2, bagisiklama, asilama, hemodiyaliz.

INTRODUCTION

With their weakened immunity, hemodialysis
patients are among the vulnerable groups for
infectious diseases!. It's already known that
COVID-19 has bad prognosis in hemodialysis
patients23. That’s why vaccination is great
importance to halt the negative effects of the
pandemic on this group. However, vaccine
responsiveness is generally reduced in
hemodialysis patients due to the loss of function
in the cells of immune system* Newly
developed vaccines against SARS-CoV-2 were
found to activate immune response to some
extent in hemodialysis patients>¢. Different
vaccines have been used in different settings
and previous experiences showed that mRNA
vaccines generated more antibodies than
inactivated vaccines’.

While initial immunologic response of
hemodialysis patients to the vaccines matters,
long-term protective effects of the vaccines

should also be evaluated in order to integrate
booster-dosing strategies in the follow up of
these patients.

In this study we aimed to evaluate the
persistence of antibody response to SARS-CoV-
2 vaccines in hemodialysis patients. We have
analyzed the effect of third doses of the vaccines
on the antibody levels. In literature, longitudinal
antibody analyses were previously conducted
mainly for mRNA vaccines and comparison
between inactivated and mRNA vaccines are
lacking. With this study, we also tried to make
inferences about the protective properties of
different vaccines.

METHODS
Setting

Hemodialysis patients from two tertiary
healthcare centers were followed up after they
initially received SARS-CoV-2 vaccines. Patients
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received either inactivated vaccine
(CoronaVac®) or mRNA vaccine (BNT162b2) in
accordance with national immunization

protocols. All patients underwent hemodialysis
three times weekly.

Clinical Follow up

Demographic data (age, sex), chronic kidney
disease (CKD) related clinical data (etiology,
duration of dialysis, dialysis adequacy, serum
albumin, C-Reactive protein, parathormone and
ferritin levels, complete blood count, mean
arterial pressure) were evaluated. Symptom
inquiries were made on monthly basis and real
time polymerase chain reaction (PCR) tests
were performed at each monthly visit to control
any active SARS-CoV-2 infection in the follow-

up.
Exclusion Criteria

Patients who had documented COVID-19, who
had malignancies, and those who received
immune-suppressive treatment in the previous
12 months were excluded from the study.
Additionally, patients who have missed at least
one of their regular monthly visits and those
who have reported any upper or lower
respiratory tract infections were also excluded.

The Vaccines

Patients were initially immunized either with
CoronaVac®, an inactivated SARS-CoV-2
vaccine which was developed by Sinovac Life
Sciences (Beijing, China) or BNT162b2, a
nucleoside-modified RNA (mRNA) vaccine
developed by BioNTech/Pfizer (Mainz,
Germany). For initial immunization,
CoronaVac® was administered intramuscularly
3 pg of two doses 28 days apart and BNT162b2
was administered intramuscularly 30-pg of two
doses 28 days apart. In the follow up, patients
could get an additional dose, three months after
initial vaccination, with either of the vaccines (3
ug of CoronaVac or 30 pg of BNT162b2). Vaccine
types and receiving the additional doses were
dependent on the patients’ choices.
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Control group

The control group was composed of 61 healthy
controls. They initially received CoronaVac®
without any booster doses in the follow up.
None had any documented SARS-CoV-2
infection before the initial vaccination.

Antibody Measurement

Antibody responses in the sera of vaccinated
patients or controls were analyzed after the
initial vaccinations and at the end of 6th month
post vaccination. Initial antibody responses
were controlled on 21st - 28th day following
vaccinations and 6th month controls were done
between 170th - 190th days. The analysis was
carried out by Abbott SARS-CoV-2 IgG II Quant
(Chicago, USA) which is a chemiluminescent
microparticle immunoassay that measures IgG
antibodies towards the spike receptor binding
domain (RBD) of SARS-CoV-2. Quantitative IgG
level determination was performed on Abbott
ARCHITECT i1000 (Chicago, USA) equipment.
All sera were diluted by 1:2 (75uL serum + 75uL
diluent) and studied in full-automated mode. 50
AU (arbitrary unit) /mL was accepted as the
cut-off value for positivity according to
manufacturer’s instructions.

Statistical Analysis

Continuous parametric data were presented as
average * standard deviation and t-test was
used for comparisons. Categorical data were
presented as percentages and compared by
Fisher’s exact or chi-square test. Correlations of
continuous parameters were computed by
Pearson’s test. SPSS Statistics software version
22.0 (Chicago, IL) was used to carry out
statistical analysis and p < 0,05 (two sided) was
accepted as the statistical significance.

Ethics approval

The study was approved both by the
institutional review board of Cerrahpasa
Medical Faculty (approval nr: 09/04/2021 -
A06) and by the COVID-19 research supervision
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committee of Ministry of Health (approval nr:
2021-03-08T10_50_25). All patients gave
informed consent to be a part of the study.

RESULTS

We recruited 85 hemodialysis patients after
they received first two doses of CoronaVac® or
BNT162b2. During six months follow-up, four
patients died one of which was because of
COVID-109. Three patients died of
cardiovascular etiologies. Ten additional
patients experienced COVID-19 infection.

Among 11 patients (12,9%) who experienced
COVID-19 in the follow-up period, one patient
died and she was seronegative after initial
vaccination. Two of these patients were
hospitalized while remaining eight could be
managed as outpatients. Initial mean antibody
titer generated by the vaccine in these patients
was 100,9 £ 106,3 AU/mL and they were 61,3 +
19,2 years old. 54,5% of them were
seronegative after initial vaccinations.

Nineteen patients reported symptoms of upper
or lower respiratory tract infection without
confirmed COVID-19. Nine patients missed at
least one of their regular monthly controls and
two patients were diagnosed with a new
malignancy in the follow-up period. SARS-CoV-
2 IgG levels were measured at the end of 6th
month for the remaining 41 patients. Among
their chronic kidney disease (CKD) etiologies,
15 had diabetes, 10 had hypertension, 9 had
glomerulonephritis, 2 had cystic kidney disease,
1 had Fabry disease and 1 had amyloidosis. CKD
etiology was unknown for the remaining three
patients.

Eighteen patients received a booster dose after
97,7 %+ 5,0 days following the initial
immunization period. 23 patients chose not to
receive a booster dose. While patients with the
additional dose could maintain the

seropositivity rate of 88%, this fell to 65% for
patients without a booster dose. Antibody titers
at 6th month were significantly higher for
patients with a booster dose than patients
without a booster (1120,8 + 983,3 AU/mL vs
313,3 + 435,3 AU/mL respectively; p<0,001).
Clinical comparison of patients with and
without a booster dose can be found in table-I.

Table I: Clinical data, antibody levels and seropositivity
of patients with and without a booster dose

No booster
dose

Patients with a

booster  dose p

(n=18) (n=23)
Age 56,6 + 16,4 63,8+12,8 0,10
Male Sex (n, (%)) 12 (66,6) 15 (65,2) 1,00
Dialysis Vintage (months) 40,6 + 60,0 24,5+ 22,8 0,24
IE’[IEfn“Hg) Arterial  Pressure ;000498 1029102 036
Kt/V (Urea) 1,58 £ 0,36 1,70 £ 0,33 0,27
Albumin (g/dL) 4,0+04 39+0,3 0,72
CRP (mg/L) 11,3+9,9 91+104 0,51
Leukocytes (*103/pL) 6,5+1,9 6,9+23 0,54
Lymphocytes (/uL) 1577 £ 661 1856 + 810 0,24
Hemoglobin (g/dL) 10,5+1,0 10,7 +1,3 0,62
Parathormon (pg/mL) 533 +394 506 + 462 0,84
Ferritin (ng/mL) 797 £ 357 784 + 387 0,90
I(‘Xlt};‘:m;‘“db"dy FeSPONSE 541,14549,8 30223241 0,09
Initial seropositivity rate (%) 88 82 0,60

6th month antibody titers

(AU/mL) 1120,8 £983,3

313,3+4253 0,001

6th month seropositivity 88

ratio (%) 65 0.07

Among patients who didn’t get a booster dose,
12 patients received CoronaVac® and 11
patients got BNT162b2. Although antibody
titers didn’t differ at 6th month for both
vaccines, seropositivity with  CoronaVac
decreased to 50% while it was 81,8% for
BNT162b2 vaccinated patients (Table-II).
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Table II: Sixth month comparison of patients who were
initially immunized with different vaccines
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Table III: Comparison of patients who received at least
one dose of BNT162b2 with those who has just got
CoronaVac®

CoronaVac® BNT162b2
P
(n=12) (n=11) At least one Pure
dose of C Vac®
Age 64,0 + 14,6 63,1+11,1 0,87 BNT162b2 oronavacy  p
Male Sex (n, (%)) 6 (50) 9 (81,8) 0,12 (n=26) (n=15)
l()r?(l)};il}fs) Vintage 28,0+ 27,2 20,7 + 14,2 0,43 Age 59,3 +13,7 62,7 +14,2 0,49
Male Sex (n, (%)) 19 (73,1) 8(53,3) 0,19
Kt/V (Urea) 1,66 + 0,38 1,75+0,28 0,54 —
Dialysis vintage 23,7 + 14,7 452+67,8 0,12
. +14, 2 £67, ,
Mean  Arterial oo, g g 99,6+11,0 0,14 (months)
Pressure (mmHg)
Albumin (g/dL)  4,08+0,38 387034 0,18 Kt/V (Urea) 167+033 161031 063
Albumin (g/dL) 3,93 +0,42 411£036 0,17
%f;‘gf/cyss 707£267  683+196 081 e
" CUXOCyLes 6,75 + 1,94 6,80+2,50 0,94
Lymphocytes (F10%/ulL)
1802 £ 926 1914+702 0,74
(/uL) Lymphocytes (/uL) 1759 * 686 1689 + 880 0,77
I(-Ie/rgz)globln 10,815 10,7+ 11 0,92 Hemoglobin (g/dL) 10,6 +0,9 10,8 +1,5 0,59
& Ferritin (ng/mL) 775 + 293 816 + 485 0,73
Ferritin (ng/mL)  787,4 +488,3 780,6 + 259,5 0,96
CRP (mg/L) 10,7 £8,2 9,989 0,77
CRP (mg/L) 9,1+10,7 9,2+10,7 0,97 o
R — (arjmg)rmon 4638+331,6 6132+561,3 0,28
584 + 602 420 + 239 0,40 Pg
(pg/mL) Initial antibody
505,0+511,2 237+240 0,07
?ﬁgfnff)v 218G 536543972 397,0£4578 037 response (AU/mL)
Initial seropositivity
Seropositivity (%) 50 81,8 0,12 (%) 923 733 016
o o _ 6th mf\gth i“tlbOdy 921,7+9089 228,6+3569 0,0075
As initial seropositivity and persistence of the |titer (AU/mL)
humpral response was higher with BNT162b2 |6th o m(;nth 88 4 533 0,013
vaccine, we have also compared the humoral |Seropositivity (%)
response in patients who have received at least
one dose of BNT162b2 (n=26) with those who Initial antibody responses were inversely

have just got CoronaVac® (n=15). Antibody
titers at 6th month were significantly higher for
patients who received at least one dose of
BNT162b2, when compared to others who only
received CoronaVac® (921,7 + 908,9 AU/mL vs
228,6 = 356,9 AU/mL respectively; p=0,0075).
Seropositivity could be maintained at a rate of
88,4% in patients who received BNT162b2,
while it stayed around 53% for the other group
(Table-III).

correlated with patients’ age (r=-0,41, p=0,006).
6th month antibody levels were correlated with
initial antibody responses (r=0,31, p=0,045).
Although 6th month antibody levels were also
inversely correlated with age, it didn’t reach
statistical significance.

Antibody titers at the end of 6th month for
healthy controls (n=61, 31 males, 30 females,
age: 56,5 + 5,5) who were initially immunized
by CoronaVac® were 188 + 171 AU/mL.
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Healthy subjects could maintain 88% of
seropositivity without a booster dose, which
was significantly higher than hemodialysis
patients (p=0,002).

DISCUSSION

SARS-CoV-2 vaccines were previously shown to
generate antibodies in hemodialysis patients8.
While literature generally focuses on mRNA
vaccines, inactivated vaccine has also been
shown to generate seropositivity, albeit at a
lower rate than mRNA vaccines’.

The persistence of antibodies or protection
capacities of the vaccines in the long term are
not very well known yet. A report that included
healthy population who were vaccinated with
BNT162b2 found decreasing levels of median
antibody levels towards the end of 6th month,
when compared to the peak levels®. However,
same report also found that around 80% of
seropositivity could be maintained even with
lower antibody levels.

Another report found that, spike antibodies
decreased both for BNT162b2 and ChAdOx1
(Oxford-AstraZeneca) vaccines when 70 days
pass from the 2nd dosel?. Similarly, Collier et al.
found that neutralizing capacity of BNT162b2
vaccine declined sharply by the 6th month11.

In another study, the trend of decreasing
humoral response over six months was found
more profound in subjects with co-morbidities
like kidney or liver diseases!?. Increasing age
was also a factor that further decreased
antibody levels in that study.

B cell subpopulations, including the memory B
cells are diminished in hemodialysis patients
and this leads to poor humoral responsel3.
Among study subjects who received
CoronaVac® without any booster doses,
healthy controls had significantly higher
seropositivity  (88%) than hemodialysis
patients (50%) at 6th month. BNT162b2 seems
to generate more stable humoral immune

response in hemodialysis patients with 81,8%
of seropositivity at the end of 6th month.
Similarly, a 20% loss of seropositivity was
reported for BNT162b2 vaccinated
hemodialysis patients four months after initial
two-dose vaccination regimenl4 We couldn’t
attribute the difference to age, dialysis
adequacy, inflammation, hemoglobin or
lymphocyte levels, as all were similar for groups
that were compared. Antibodies reaching the
seropositivity ~ threshold might provide
protection from COVID-19. Eleven of our
patients experienced symptomatic COVID-19 in
the follow up period and 54,5% of them was
seronegative after initial vaccination. It's not
exactly known if there’s a correlation between
antibody titers and the strength of protection.
However, we have found that initial antibody
responses were correlated with antibody titers
after 6 months. Initial antibody responses were
also inversely correlated with age.

Application of booster doses is also among the
areas of SARS-CoV-2 vaccine research. We have
found that hemodialysis patients who received
a booster dose could maintain 88% of
seropositivity at the end of 6th month, while
this fell to 65% in patients without the booster.
Antibody levels were also significantly higher in
patients who received the third dose. Such
difference points out to the importance of the
booster dose to maintain the protection from
SARS-CoV-2. A recent report highlighted that
the third BNT162b2 dose generated higher
antibodies in patients older than 60 years?s.
Similarly, a third BNT162b2 dose that was
applied one month after the second dose was
shown to generate higher antibody levels for
hemodialysis patientsi¢. While exact timing of
the third dose is another area for further
research, our patients received the booster dose
on 97,7 + 5,0th day in average.

Current SARS-CoV-2 vaccination literature
revolves around mRNA vaccines, with
BNT162b2 being the most widely studied.
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However, as pandemic evolves with new
variants, different vaccines might be used in
different resource settings. A considerable
proportion of our patients chose inactivated
vaccine and we had the opportunity to compare
two vaccines in our patients. Results of our
study suggest that BNT162b2 vaccine might
have better protection in hemodialysis patients
and that planning the booster dose with
BNT162b2 can be a reasonable strategy for
patients who didn’t receive it initially.

This study has some limitations. Firstly we
haven’t isolated B cell subpopulations but
checked the SARS-CoV-2 IgG levels as a marker
of humoral immunity. Additionally, we haven’t
studied cellular immune response in our
patients, which might have provided further
information about immunogenicity of the
vaccines. Antibody levels were checked twice in
this study. Longitudinal analysis of antibody
levels at each control might have helped us
identify the Kkinetics of antibodies in
hemodialysis patients. Also, the antibody titers
are given with arbitrary units (AU). This is
because of the lack of international
standardization for SARS-CoV-2 antibody units
that may be measured by different devices and
kits. To overcome this limitation we have used
the same device and kits in all phases of our
study. Lastly, we didn’t have a control group
who were vaccinated with BNT162b2. This was
mainly because earlier approval of inactivated
vaccine in our country and it was the only
option for healthy people when our study was
designed.

In conclusion, vaccine induced humoral
immunity is not very stable in hemodialysis
patients and booster doses should be scheduled
timely. When compared to inactivated vaccine,
BNT162b2 seems to provide better protection
in hemodialysis patients.

Data Availability: The dataset of this study is
available from the corresponding author upon a
reasonable request.
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Abstract

Objective: Legionnaires' disease is a fatal form of pneumonia brought on by an infection mostly caused by the 60 different species of
Legionella pneumophila. Legionnaires' illness is caused by Legionella spp.-contaminated water systems. In this work, we sought to
analyze Legionella species, serogroups (SG), and contamination in the water sources of hospitals in five regions in eastern Turkey.

Methods: Between January 2017 and December 2018, a total of 1008 samples were examined, including 2 cooling towers, 62 hot
water tanks, 104 cold water tanks, and 840 faucet shower heads. Samples were collected by the standard culture method L.
pneumophila SG 1, it was analyzed for L. pneumophila SG 2-16 and Legionella spp. The samples were inoculated into BCYE and GVPC
medium, and the colonies were assessed using a latex agglutination test, followed by species- and serotype-level identifications.

Results: In our study, a total of 1008 water samples were examined, of which 35.31% (356) belonged to 2017, while 64.68% (652)
belonged to 2018. 83.33% of the water samples were taken from faucets and shower heads, 10.32% from the cold water tank, 6.15%
from the hot water tank, and 0.2% from the cooling tower, and the highest positivity rate was observed in the hot water tank with
12.60%. 7.04% (71) of the samples were positive, and 16.9% (12) of the positive samples were L. pneumophila SG 1, 77.46% (55) L.
pneumophila SG 2-14 was detected, while 5.63% (4) were nonpneumophila (Legionella spp) it has been determined as.

Conclusions: Legionella disease remains a significant public health threat. The water tanks of hospitals and hotels should be
investigated more thoroughly, the necessary disinfection procedures should be carried out frequently. All hospitals should have water
management policies, and towns and large buildings should establish comprehensive water system management programs that
decrease Legionella growth and transmission. To enhance prevention measures and clinical diagnosis, we also need quicker ways of
detecting Legionella in water systems and clinical samples.
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Tiirkiye'nin Dogusundaki Hastanelerden Alinan Su Orneklerinde Legionella pneumophila
Varhgi
0z
Amag: Lejyoner hastaligy, 60 tiiri tanimlanan, agirlikh olarak Legionella pneumophila’ ya bagh enfeksiyonun neden oldugu 6liimciil
bir pnémonidir. Legionella spp. ile kirlenmis su sistemleri lejyoner hastaliginin sorumlu kaynaklaridir. Bu ¢alismada Tiirkiye'nin

dogusunda bulunan bes ilin hastanelerinin su kaynaklarinda, Legionella kontaminasyonunu, Legionella tiirlerini ve sero gruplarini
(SG) retrospektif olarak degerlendirmeyi amagladik.

Yontemler: Ocak 2017 ile Aralik 2018 arasinda, 2 sogutma kulesi, 62 sicak su tanki, 104 soguk su deposu, 840 musluk dus bashgi
ornegi olmak iizere toplam 1008 6rnek incelenmistir. Ornekler, standart kiiltiir ydntemi ile L. pneumophila SG 1, L. pneumophila SG
2-16 ve Legionella spp acisindan analiz edilmistir. Ornekler BCYE ve GVPC besiyerlerine inokiile edilmis ve koloniler lateks
agliitinasyon testi kullanilarak degerlendirilmis, ardindan tiir ve serotip diizeyinde tanimlamalar yapilmistir.

Bulgular: Calismamizda, toplam 1008 su 6rnegi incelenmis olup, bunlarin %35.31’i (356) 2017 yilina ait iken, %64.68'i (652) 2018
yilina aittir. Su drneklerinin %83.33 musluk ve dus basliklarindan, %10.32’si soguk su deposundan, %6.15i sicak su tankindan ve
%0.2’ si ise sogutma kulesinden alinmis olup en fazla pozitiflik oran1 %12.60 ile sicak sun tankinda gériilmiistiir. Orneklerin %7.04’ii
(71) pozitif olup, pozitif 6rneklerin %16.9’u (12) L. pneumophila SG 1, %77.46 ‘s1 (55) L. pneumophila SG 2-14 olarak tespit edilirken,
% 5.63’li (4) nonpneumophila (Legionella spp.) olarak tespit edilmistir.

Sonuglar: Legionella hastalii, 6nemli bir halk sagligi tehdidi olmaya devam etmektedir. Hastanelerin ve otellerin su depolar1 daha
kapsaml arastirilmali, gerekli dezenfeksiyon islemleri sik sik yapilmalidir. Bu enfeksiyonlar1 dnlemek icin, belediyelerin ve biiyiik
binalarin personeli, Legionella biiyiimesini ve bulagmasini azaltan etkili su sistemi yonetimi programlari uygulamali ve tiim
hastanelerin su yonetimi politikalari olmalidir. Ayrica, 6nleme stratejilerini ve klinik teshisi gelistirmek icin su sistemlerinde ve klinik
orneklerde Legionella'y1 tespit etmek i¢in daha hizli yontemlere ihtiyacimiz var.

Anahtar kelimeler: Legionella pneumophila, su 6rnekleri, hastane, BCYE, GVPC.

INTRODUCTION

Legionnaires' disease (LD), first appeared in the
United States in 1976 and was described in 1977,
it is a disease with an L. pneumophila effect that
can range from a mild lower respiratory tract
infection to a coma, more often with pneumoniael.
Legionella bacteria, LD, Pontiac fever, and
extrapulmonary syndrome are the causative
agents. Pontiac fever is a community-acquired,
travel-related, and nosocomial-related
opportunistic pathogen that leads to a febrile
picture with flu-like symptoms, LD lung, and
extrapulmonary syndrome leading to serious
clinical pictures involving extrapulmonary
organs?. It is noted that ~70% of LD cases are of
community origin, ~20% are travel-related, and
~10% are nasocomial3. Studies conducted show
that 74-91% of patients are 50 years of age or
older, and men are 1.4 to 4.3 times more common
than women#.

The prevalence of Legionnaires' disease is rising
on a global scale. From 4921 in 2011 to 11.343 in
2018, the number of reported cases in Europe

grew by 300%, and from 2301 in 2005 to 7104 in
2018 in the USA5¢%. Globally, the death rate for
legionnaires' disease ranges from 2.2 to 10.3%,
with Singapore reporting the lowest incidence
and European nations reporting the highest rate*.
Hospital epidemics have a mortality rate that can
reach 48%7.

There are 60 species and 80 distinct serotypes of
Legionella8. WHO estimates that only 5-10% of
illnesses are brought on by other Legionella
species (L. bozemanii, L. dumoffii, L. micdadei, and
L. longbeachae), whereas 20-30% are brought on
by other L. pneumophila serogroups. The majority
of clinical cases of LD are caused by L.
pneumophila (L. pneumophila 1), a member of
serogroup 1 (SG)°. L. pneumophila accounts for
around ~90% of LD cases. Legionella species may
persist for a long period in aquatic environments
and grow in the presence of free-living protozoa
and biocides, such as chlorinel%, More and more
reports of Legionella contamination in cooling
towers, spas, foot spas, and drinking water
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systems of lodgings, nursing homes, and
healthcare institutions are being madell. By
inhaling or aspirating polluted aerosols or water,
transmission can happen. Aerosols are solid or
liquid particles suspended in air and can contain
particles of any sizel2. The biofilm layers in the
water and the amoeba and the cilia protozoa serve
as both a food source and a shelter in adverse
conditions and are survival surfaces for
Legionella’3. Studies show that 20 amoeba and
two ciliated protozoa are hosts for Legionella.
Although the number of studies related to water
samples is limited in Turkey, colonization was
detected in hotels by 10-76.2%, hospitals by 7-
27.2%, houses by 21.3%, cooling towers by 26%,
and hot spring thermal waters by 11%?14.

Legionnaires' disease surveillance is carried out to
prevent cases and outbreaks at specified intervals
in hospital-acquired Legionnaires' disease and to
investigate the source in case of reported cases.
Within the scope of the "Control Program" of the
Ministry of Health, General Directorate of Public
Health, Department of Infectious Diseases,
Legionella research, prevention of the disease in
all accommodation units, especially hotels, and
hospitals, and the measures to be taken when
necessary are carried out within the legal
framework. The procedures and principles
regarding the measures to be taken to be
prepared against Legionnaires' disease, to
prevent and combat the disease, and the
procedures and principles regarding the
notification of the disease are implemented and in
this context, the regulation published on
"Legionnaires' Disease Control Procedures and
Principles" is complied with. "Legionnaires'
Disease Control Program Guide" has been
developed to ensure standardization of the work
to be carried out within the scope of the
regulation. In the light of the regulations made
with this guide; it is aimed to ensure that
Legionnaires' Disease is diagnosed within the
framework of certain standards, to obtain
accurate notifications, to organize the work to be
carried out in accommodation units within the
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scope of environmental surveillance, and to reveal
the extent of the disease in Turkey. In addition,
Legionella samples are usually taken every 3
months by the Environmental Health Unit of
Public Health or Community Health Centers and
analyzed by the relevant Public Health
Laboratory?.

In this study, we aimed to retrospectively evaluate
the Legionella contamination in the water
systems of hospitals belonging to 5 eastern cities
of our country, related Legionella species, and
serogroups.

METHODS

Between January 2017 and December 2018, a
total of 1008 water samples taken from various
water systems of hospitals located in the
provinces of Van, Bitlis, Mus, Igdir, and Hakkari
were examined for Legionella (Table I). In our
study, samples were taken from a total of 35
hospitals, 13 from Van, 6 from Hakkari, 7 from
Bitlis, 7 from Mus, and 2 from Igdr.

Table I: Culture and serogrouping results of samples
collected from water systems

Legionella . n
Sample type Samples Lateks aglutinasyon
reproduce
n (%) serogrup results
n (%)
L. pneumophila SG 1 9
Faucet .
840 (83.33) 62 (7.38) L. pneumophila SG 2-16 49
Shower Head .
Legionella spp. 4
Cold Water .
104 (10.32) 1 (0.98) L. pneumophila SG 1 1
Tank
Hot Water L. pneumophila SG 1 2
62 (6.15)  8(12.60) )
Tank L. pneumophila SG 2-16 6
Cooling
2(0.2) 0 0
Tower
Total 1008 71 71(7.04%)

Water samples (100 ml) were taken in sterile,
sealed, and twist-capped bottles. Buffered
Charcoal Extract Agar (BCYE) and Glycine
Vancomycin Polymyxin Cycloheximide (GVPC)
media were used for Legionella isolation?5.
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Taking into account the characteristics of the
sampling point, water was sown “directly”
and/or “after acid treatment” and/or “after
filtering and acid treatment” on the culture
plates. Water samples taken from the tank,
fountain, faucet, and shower heads were
divided into two growth media, using a drigalsik
spatula to spread one with 0.1 ml BCYE and the
other one with 0,1 ml GVPC. 50 ml of water was
taken from the same sample and passed
through a 0.2 pum membrane filter. The resulting
filter was placed in 5 ml of sterile water and
vortexed for 30 sec. After adding 2 ml of the 5
ml solution in which the filter was located to the
2 ml HCI-KCI (pH 2.2) acid solution prepared in
advance, 3 minutes have waited and 0.1 ml
BCYE and GVPC media were taken and
cultivation was performed by spreading with a
drigalski spatula. Two to six plaque media were
used for each water sample (Figure 1).

Mix sample cups thoroughly
Cooling oy Hot and cold water Pusiansr
;;;;;; tanks water samples
p—
Make 0.1 mi direct Treatment with HCI Make 0.1 ml direct :
sowing (2mi water+2 ml acid) sowing . t g  Filter the water
Vs Ik Bt 5 mi of sterile water
. is put into the tube
i Treatment with HCl
B | ke (2ml waters2 mi acid)
f Vortex
o e e watamin
Make 0.1 mi diroct 9 9
BCYE GVPC e’
s BCYE  GVPC a Vortex
o ° Make 0.1 mi. un’tu sowing
Bow with ¥
Drigalski spatula Bow with Bow with [ - -]
Drigalski spatula Drigalski spatula

Bow with Drigalski spatula

Incubate at 37 C for 10 days e
i Created in BioRender.com bio

Figure 1: Flow chart for the preparation of samples taken
from different sampling points for culture in the
laboratory and their cultivation in primary culture media.

The media that were spread were placed in an
incubator with a temperature of 36-37 °C and
humidity of at least 85% and left for incubation.
First of all, starting on day 3, assessments were
started and followed by days 5, 7, and 10.
Colonies that are considered suspicious were
assessed after the 3rd day, the colony was
evaluated using a microscope and UV light;
when examined with the naked eye, its surfaces

are smooth, slightly dished, gray-white, 1-3 mm
in diameter; under a microscope, colonies with
pink, purple, green or frosted glass edges are
evaluated as the target colony (HSGM 2014). A
single colony passage was made from suspected
Legionella colonies to the BCYE and blood agar
medium (Figure 2).

mmmmmmm

If there is growth on blood
agar, the result is negative.

Legionella latex agglutination reagents

L preumophila S61,56216, L, specieces )

Figure 2: Parallel passage method and subsequent
identification steps from suspicious colonies determined
by colony microscope in primary culture of water sample
to blood agar and BCYE agar plates.

The passages left for incubation were evaluated
a day later, but if there was no reproduction,
they were incubated for another day. Colonies
that did reproduce in BCYE media and did not
reproduce in blood agar were evaluated as
suspected Legionella. Colonies that were
considered to be Legionella were typed by
performing a latex agglutination test (Migrogen
M45, UK) for serological examination.

This study was approved by the local
institutional ethical board (University Kafkas-
Interventional  Clinical Research  Ethics
Committee; File Number: 2018/11).

RESULTS

Between January 2017- December 2018, a total
of 1008 water samples belonging to various
water systems of hospitals located in the
eastern  provinces of  Turkey  were
bacteriologically and serologically investigated
for Legionella bacteria in our study. Of these,
35.31% (356) belong to the year 2017, while
64.68% (652) belong to the year 2018. When
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the seasonal distribution of the samples was
examined, 25.49% (257) of them were taken in
autumn, 5.65% (57) in winter, 25.59% (258) in
spring, and 46.23% (466) in summer. The
positivity rate in the autumn, winter, spring, and
summer seasons are: 29.57 % (21), 7.04 % (5),
33.8% (24), 29.57% (21), and the greatest
positivity was observed in the spring months
(Graphic 1).
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Graphic 1. The distribution rate of Legionella samples
according to seasons.

As a result of the study, the results of the latex
agglutination test and serogroup (SG) from
Legionella colonies are shown in Table II. 7.04%
(71) of the samples were positive and 16.9%
(12) of the positive samples were L.
pneumophila SG 1, 77.46% (55) of them were L.
pneumophila SG 2-14, while 5.63% (4) were
nonpneumophila.
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Table II: Serogrouping results of samples collected from
water systems according to cities and years

City Year Negative Positive Latex agglutination

n (%) n (%) serogrup results

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2017 232 8

Van

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2018 292 15

L. pneumophila SG 1
L. pneumophila SG 2-16 15
Legionella spp.

2017 31 16

Bitlis 0
L. pneumophila SG 1
L. pneumophila SG 2-16 22

Legionella spp.

2018 167 23

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2017 67 2

Mus
L. pneumophila SG 1

L. pneumophila SG 2-16
Legionella spp.

2018 74 4

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2017 0 0

Hakkari

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2018 33 0

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2017 0 0

Igdir

L. pneumophila SG 1
L. pneumophila SG 2-16
Legionella spp.

2018 41 3

O W O O O OO0 O O O O o|lo & M O N O R

~
iy

Total 937 71

(%)
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DISCUSSION

Bacteria of the genus Legionella, which maintain
their viability by colonizing water systems at
different temperatures, cause Legionnaires'
disease outbreaks, but also reduce the quality of
life and cause economic losses. In addition, these
bacteria are not affected much by adverse
conditions, as they can live as intracellular
parasites in unicellular creatures that can be
found in waters with biofilm layers formed in
water sources. The presence of bacteria in public
living spaces such as hospitals poses a risk of
infection, especially in patients with immune
system problems. In addition, it can maintain its
vitality for two hours in cooling systems such as
air conditioning, it can easily multiply in water
pipes and spread to the environment.

Although water-borne diseases are significantly
reduced by water management and sanitation,
outbreaks continue to occur. The US Centers for
Disease Control and Prevention (CDC) blamed
Legionella for 66% of the outbreaks and 6% of the
diseases that occurred between 2011 and 2012. It
has been determined that 66% of Legionella
outbreak was caused by building plumbing and
13% was caused by untreated groundwater?>.

When the studies conducted in our country were
examined; In their study on 43 samples belonging
to Aktas's environmental and hospital water
systems, they isolated 69.76% of Legionella. Of
these, 26.66% were isolated from shower heads,
30% from faucets, and 43.33% from samples they
took from warehouses. In addition, there are 8
Legionella spp from the warehouses they have
isolated. They isolated bacteria from samples
taken from the largest number of warehouses'®. In
Ayhan's thesis study conducted on 215 samples,
they detected Legionella in 13.74% of them,
reported that 26.43% were from warehouses and
16.85% were from faucet shower heads!’. In a
different investigation with 2.025 samples, 3.2%
of the water samples from hospitals (94.8%),
hotels (1.6%), Turkish baths (0.2%), and
shopping malls (0.2%) had Legionella. Of the 65
samples that tested positive, L. pneumophila

serogroup 2-14 was discovered in 46 (70.8%) of
them!8, Mouchtori and co isolated Legionella in
20.8% (Mouchtouri et al. 2007) of 385 hot and
cold water samples belonging to hotels in Greece,
Borella and co isolated Legionella in 22.6% of
shower heads and tap water in Italy, Zietz and co
isolated Legionella in 26% of hot water samples in
Germany!920. In our study, 1008 water samples
were examined and Legionella was isolated from
7.04% of them. 83.33% of the samples were taken
from faucets and shower heads, 10.32% from the
cold water tank, 6.15% from the hot water tank,
and 0.2% from the cooling tower, and the highest
positivity rate was observed in the hot water tank
with  12.60%. This situation has shown
similarities with the literature and has been
interpreted as an advantage for the colonization
of these organisms by warm and stagnant waters.

Of the 8 Legionella isolates obtained from a water
sample of 150 units made in our country, 6 were
found to have L. pneumophila SG 2-15, and 2 of
them have Legionella spp.?l. Again, in another
study conducted in schools, hospitals, and hotels,
they detected Legionella in 29.71% of 313
samples, 79.56% of them were L. pneumophila SG
2-14, and 20.43% were L. pneumophila SG 122, In
another study, Legionella has detected in 13.74%
of the samples taken, and 61.11% were L.
pneumophila SG 2-15, Legionella spp in 27.77%,
and L. pneumophila SG 1 at 11.11%?23. When the
studies conducted are examined worldwide;
Lagana and co, detected Legionella in 64% of 92
water samples, 36% of which were L.
pneumophila SG 1, 51%, L. pneumophila SG 2-14,
and 13% detected both serogroups?4 According
to Goutziana and co a total of 96 Legionella
isolates were detected in the study of 90.6% and
44.8% of L. pneumophila SG 1 account for 44.8%
of it was noted L. pneumophila SG 2-14 and the
remaining 9.4% were also detected as Legionella
spp.?°. In our study, 7.04% of the samples were
positive and 16.9% of the positive samples were
L. pneumophila SG 1,77.46% of L. pneumophila SG
2-14, 5.63% Legionella spp. it has been
determined that the most we have detected L.
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pneumophila SG 2-14 and our results are
consistent with the literature.

When a literature review was conducted, there
was no similar study in which a study was
conducted by month. In our study, the highest
positivity rate was observed in the spring months
(33.8%) and then in the summer and autumn at
the same rate. We attribute this to the fact that the
spring seasons are a transitional period and it is
the period when the heaters do not burn, so they
start to heat up with air conditioners. In the
summer season, we think that it is due to the fact
that it is preferred to cool down with the air
conditioning in the extreme temperatures.

CONCLUSIONS

Legionnaires' disease is considered a preventable
infection, especially hospital-acquired LD, due to
its potential to cause an epidemic, and is a disease
of public health importance and is monitored
under the control program. Legionella infections
are not well known in our country and are not
considered by clinicians in the first place. To be
examined for Legionella, especially in cases of
nosocomial pneumonia, it should be passed to the
system as a routine test in the microbiology
laboratories of all hospitals. In Legionella analyses
performed by Health Directorates at specific
intervals with water samples taken from
hospitals, routine use of urinary antigen test
should be mandatory in nosocomial pneumonias
encountered in the hospital in case of
pneumophila SG 1 reproduction.

To prevent the disease, it is also recommended
that hospitals conduct risk assessments,
implement routine preventive measures, conduct
a program with active case surveillance, and
periodically clean and decontaminate these areas
at frequent intervals.

Legionella culture analysis results from a
minimum of 5 and maximum of 12 days, which
would cause it to fail in managing an outbreak of
the epidemic that results in more comprehensive
epidemiological research in laboratories for PCR,
DFA, PCR, and FISH and especially that we believe
should be done routinely supported by molecular
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techniques. In the studies, seasonal differentiation
of samples, evaluation of the sampled waters in
terms of temperature, pH, and chlorine value; it is
proposed to evaluate the sampled structures and
the water system in terms of parameters such as
the year of use, material, and the way the water is
heated.
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approved by the local institutional ethics committee
(Van Training and Research Hospital Clinical
Research Ethics Committee; File no: 2018/11).
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Abstract

Objective: Calcaneus is the most often fractured bone of all the tarsal bones in the human skeleton. Initial evaluation of
a suspected calcaneal fracture is often assessed with Bohler’s and Gissane’s angles. The aim of this study was to compare
the reliability and consistency of measurements of Gissane and Bdhler’s angles by using a smartphone application
(iPinPoint) and a computer-based program

Methods: A total of 41 patients were included. The measurement of fracture angulation was done by two orthopaedic
surgeons twice one month apart using iPinPoint and Sectra. The inter- and intraobserver reliability was measured using
intraclass correlation coefficients (ICCs). The intraobserver variabilities between the SECTRA and iPinPoint
measurements for each participant were evaluated. Interobserver variability was also determined by comparing the
results of Bohler’s and Gissane angles among the surgeons

Results: The mean difference between the two techniques were 0.9° and 0.4° for Gissane and Bohler’s angles,
respectively. The intraobserver reliability of Gissane and Bohler’s angles between smartphone and computer for each
observer was very good (ICC=0.938 vs. 0.943, ICC= 0.970 vs 0.979, respectively). Interobserver reliability between two
observers for SECTRA and iPinPoint results were very good (ICC=0.955, ICC=0.905 respectively).

Conclusion: iPinPoint application can be used for the measurement of Gissane and Bohler’s angles safely. In addition,
there are very good results that support it as a reliable and reproducible tool for SECTRA measurements.

Keywords: Calcaneus, fracture, measurement, smartphone, Interobserver reliability, Interobserver reliability
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Kalkaneus Kiriklarinda Gissane ve Bohler Ac¢ilarinin Ol¢iimiinde Mobil Telefon Uygulamasi
Kullaniminin Giivenirligi ve Gegerliligi
0z
Amag: Kalkaneus, tiim tarsal kemikler arasinda en sik kirilan kemiktir. Stipheli kalkaneus kiriginin ilk degerlendirmesi
genellikle Bohler ve Gissane agilari ile degerlendirilir. Bu ¢alismanin amaci, bir akilli telefon uygulamasi (iPinPoint) ve

bilgisayar tabanli bir program kullanarak Gissane ve Bohler acilarinin 6lgiimlerinin giivenilirligini ve tutarhligim
karsilastirmaktir.

Yontemler: Calismaya toplam 41 hasta dahil edildi. Kirik agilarinin dél¢iimii iki ortopedi cerrahi tarafindan bir ay arayla
iki kez iPinPoint ve Sectra kullanilarak yapildi. Gézlemciler arasi ve gozlemciler i¢i giivenilirlik, sinif ici korelasyon
katsayilar1 (ICC'ler) kullanilarak 6lgiildii. Her katiimer i¢in SECTRA ve iPinPoint dl¢limleri arasindaki gozlemci igi
degiskenlikler degerlendirildi. Cerrahlar arasinda Bohler ve Gissane acilarinin sonuglart karsilastirilarak gézlemciler
arasi degiskenlik de belirlendi.

Bulgular: iki teknik arasindaki ortalama fark, Gissane ve Bohler agilari icin sirasiyla 0.9° ve 0.4° idi. Gissane ve Bohler
acilarinin akilli telefon ve bilgisayar sistemlerinde dlgiilen degerleri her gozlemci icin degerlendirildiginde gézlemci ici
giivenilirligi cok iyiydi (sirasiyla ICC=0.938'e kars1 0.943, ICC= 0.970'e kars1 0.979). SECTRA ve iPinPoint sonuglari i¢in
iki gozlemci arasindaki gézlemciler arasi giivenilirlik ¢ok iyiydi (sirasiyla ICC=0.955, ICC=0.905).

Sonug: Gissane ve Bohler acilarinin giivenli bir sekilde 6lciilmesi icin iPinPoint uygulamasi kullanilabilir. Ayrica bu
6lciimlerin SECTRA o6l¢iimleri kadar giivenilir ve tekrarlanabilir araglar oldugunu destekleyen ¢ok iyi sonuglar elde edildi.

Anahtar kelimeler: Kalkaneus, kirik, 6l¢iim, akilli telefon, G6zlemciler arasi giivenilirlik, G6zlemciler arasi giivenilirlik.

INTRODUCTION

The calcaneus takes the first place in fractures
of tarsal bones in the human skeleton,
accounting for 60 to 75 percent of all tarsal
fractures!. Though, fractures of the calcaneus
are a relatively rare issue, with an informed
incidence that changes from 11.5 to 13.7 per
100,000 persons per year?#* Calcaneus
fractures are well-known for their high
potential for osteoarthritis and long-term
disability that influence the daily lives of the
affected individual negatively. Furthermore, the
sequelae of the injury may create a substantial
economic burden on the patient and the
healthcare system5-7.

With the suspect of calcaneus fracture,
evaluation usually starts with conventional
radiographic  imaging. In  conventional
radiographic images, Bohler’'s and Gissane
angles are frequently measured. The decrease
of Bohler’s angle represents the collapse of the
posterior facet. Normal values of the angle are
between 20 and 40 degrees. There are two main

lines in the formation of this angle. The first line
starts from the tip posterior facet and ends in
the superior surface of the anterior facet. The
second line starts from the tip of the posterior
calcaneal tuberosity and ends at the posterior
facet. Negative values of angle in a displaced and
articular surface involvement of calcaneal
fracture is associated with an unfavorable
outcome®. The increase of the Gissane angle also
gives information of posterior facet collapse.
The angle is measured by the lines along the
superior surfaces of the anterior process and
the posterior facet of the calcaneal bone to meet
at the calcaneal sulcus. Normally, it is between
120 and 145 degrees8°.

The presentation of smartphones provides the
integration of new mobile technologies into
daily life and the clinical applications.
Smartphones are portable and practical, thus
can quickly help physicians in the diagnosis and
treatment of diseases. In a study, it was
reported that 53% of orthopedic surgeons use

182



smartphones in their clinical practicel®.
iPinPoint (version imartSolutions, Greece) is a
mobile application that enables the user to
perform quick calculations with the aid of the
camera. The user would take a picture (or use
one from the album), and calculate distances or
angles by simply tapping on the screen to
pinpoint the angle or object of interest.

Currently, with the support of technological
progress, radiological assessment of the
fracture angulation is dealt with digital
instruments. Despite this, it is still difficult to
have these digital instruments in some cases
and physicians would need other useful choices.
In these conditions, mobile phone applications
may exhibit as a practical alternative
instrument in the assessment of angulation of
fracture instead of computer-based solutions or
conventional methods. However, for
widespread usage of these applications, their
accuracy and reliability must be proven. For this
reason, it is necessary to compare the results
with the usual methods.

The reliability of smartphone applications has
previously been evaluated for Cobb angle
analysis in scoliosis and kyphosis, pediatric
forearm fractures angulation, and first-ray
angular deformity assessmentsil-15, On the
other hand, no paper has investigated the
assessment of Gissane and Bohler’s angles in
calcaneal fractures by using a smartphone
application. The main goal of this manuscript
was to exhibit the comparison of the reliability
and consistency of measurements of Gissane
and Bohler angles by using a smartphone
application (iPinPoint) and a computer-based
measurement program (SECTRA, version
20.2.10.3376, Sweden).

METHODS
Radiographic Evaluation

Digital scenes of foot lateral roentgenography of
103 patients with calcaneal fractures, consulted
to our emergency department between 2018 -
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2020 were retrospectively  analyzed.
Nondisplacement fractures and unclear images
and patients with a previous surgery or history
of fracture at the same place were excluded. A
total of 41 patients were included in this study.
The evaluation of fracture line angles was made
by two orthopaedic surgeons twice one month
apart using iPinPoint and Sectra (Figure 1 and
Figure 2). The fracture angulation values which
were measured on digital radiographs on the
computer were accepted as reference to analyse
and compare with smartphone measurements.
The distinction between the measurement on
the computer and iPinPoint, for each round
were noted. Smartphone evaluations were
performed using an Apple iPhone model XR
(Apple Inc. Cupertino, CA, USA). The iPinPoint
application was downloaded in full version
from the Apple iTunes store. The average of two
rounds was calculated and used as a main value.
The intraobserver variabilities between the
SECTRA and iPinPoint measurements for each
participant were evaluated. Interobserver

variability was also determined by comparing
the results of Bohler’'s and Gissene’s angles
among the surgeons.

Figure 1. Measurement of Gissane angle in lateral
radiographs by (A) iPinPoint and (B) SECTRA.

Figure 2. Measurement of Bohler’s angle in lateral
radiographs by (A) iPinPoint and (B) SECTRA.
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Statistical Analysis

SPSS for Windows (version 23.0; IBM Corp, NY,
USA) was the main program for statistical
assessment. The distributions of the data were
controlled with the Kolmogorov-Smirnov
normality test. Continuous variables are
presented as the mean * standard deviation
(SD) The inter and intraobserver reliability was
determined wusing intraclass correlation
coefficients (ICCs) for two participants. Values
of 0-0.20 regarded poor reliability, 0.21-0.40
fair, 0.41-0.60 moderate, 0.61-0.80 good, 0.81-
1.0 very good reliabilitylt. A p-value of <0.05
was considered to be a statistically significant
result.

Ethics Committee approval was obtained from
the Dokuz Eylul University Non-Interventional
Clinical Research Ethics Board with protocol
number 2022/33-01 on October 19, 2022.

RESULTS

Patients were at 46,9 years old on average (17-
69). Male sex was more than female (M 82.9%).
The mean Gissane and Bohler’s angle
assessments of the 2 observers for both
instruments were shown in Table 1. The mean
difference between the two techniques were
0.9° and 0.4° for Gissane and Bohler’s angles
respectively.

Table I: Mean Gissane and Bohler’ angles in calcaneal
fractures of All Observers for Each Technique

SECTRA iPinPoint
Observer 1
gfﬁ:‘;?s 1187 +9.2 119.7 + 85
20.8+8.2 21.1+82
Observer 2
g?ﬁf‘;?s 119.6 +9.1 120.4 +9.1
20.7 + 8.1 21.1+86
Table 2 demonstrated the intraobserver

reliability of Gissane and Bohler’s angles
between smartphone and computer for each
observer was very good. Interobserver
reliability between two observers for SECTRA

and iPinPoint results were very good and shown
in Table 3 (ICC=0.955, ICC=0.905 respectively).

Table II: Intraobserver Values

Bohler’s
ICC (95% CI)
0.943 (0.894 - 0.970)

Gissane
ICC (95% CI)

0.938 (0.884 - 0.967)

Observer 1

Observer 2 0.979 (0.960 - 0.989)

0.970 (0.944 - 0.984)

ICC: intraclass correlation coefficient, CI: confidence interval

Table III: Interobserver Values

Bohler’s
ICC (95% CI)

0.990 (0.982 - 0.995)

Gissane
ICC (95% CI)

0.983 (0.968 - 0.991)
0.978 (0.960 - 0.989)

SECTRA

iPinPoint 0.959 (0.923 - 0.978)

ICC: intraclass correlation coefficient, CI: confidence interval

DISCUSSION

We did an intra- and interobserver reliability
study using the iPhone application, iPinPoint, to
analyse the usefulness of this tool in evaluating
Gissane and Bohler’s angles in calcaneal
fractures against the standard procedure using
the SECTRA system. This study showed that the
usefulness of the mobile phone tool in
comparison with the standard technique on the
computer for measuring Gissane and Bohler’s
angles on calcaneal fractures was very good.

Mostly, computer-based assessment of digital
radiographs through hospital-based
instruments takes the place of manual
measurement of Gissane and Bohler’s angles on
conventional radiographs. Besides, mobile
phones are used to consult about patients by
sending the images in daily clinical practice,
whereas consultant surgeons may not access
computer-based systems at that time. In such
circumstances, smartphones suggest a useful
way to assess the fracture angles directly on the
computer screen. In this study, we showed that
while assessing the calcaneal fractures by
mobile phones, using the PinPoint application
was safe and had compatible results.
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In this study, there is a fine distinction between
iPinPoint and computer-based values which is
compatible with the study conducted by Shaw
et al. which has revealed just over 2° difference.

There are some previous reports on the
reliability of smartphone applications in the
assessment of scoliosis, kyphosis, first
metatarsophalangeal issues, and pediatric
forearm fractures by comparing them with
other traditional techniques [1-6]. Shaw et al.11
found that the goniometer and smartphone
measurements of Cobb angles in scoliosis were
equivalent to manual measurements with
regard to reliability and compatibility. Jacquot
et al.l2 measured kyphotic angles with the
iPhone application and got good results that
appeared to be a valid procedure. Ege et al.13
and Walter et al.1* compared smartphone and
PACS evaluation of hallux valgus angles and
reported that usage of smartphones is as
compatible as computer systems. Ketenci et al.1>
reported that the iPinPoint application may be a
practical tool to exhibit digital PACS
assessments while analyzing the fracture
angulations of pediatric forearm fractures.

There were some limitations. Smartphone
applications have an inclination to make
measurement  mistakes. For  iPinPoint
evaluation, to decrease the parallax errors, the
smartphone screen should be kept parallel to
the computer monitor while taking photos. The
time consumption for both measurement
techniques was not evaluated. However, as
known, reaching and using mobile devices can
be done very fast, and intrinsically we do not
expect a slowdown in the measurement after
the training period.

In conclusion, the iPinPoint application can be
used for the measurement of Gissane and
Bohler’s angles safely. In addition, there are
very good results that support it as a reliable
and  reproducible  tool as SECTRA
measurements. They may be useful when hard
copy radiographs or digital images without
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measuring tools need to be assessed. It will be
unnecessary to carry extra devices for the
measurements.
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Abstract

Backround: Currently, permanent pacemakers and internal defibrillators are widely used as a result of technological
developments. Infection and dysfunction are the most important reasons for removing these devices from patients.
Transvenous removal of these devices is the first reccommended method. Failure of transvenous methods, presence of
endocarditis, large vegetation or thrombus requires the use of surgical methods to remove these devices.

In this study, our purpose is to present our management in surgical removal of cardiac implantable electronic devices
(CIED).

Methods: Between June 2017 and October 2019, 667 CIED were implanted and 10 patients underwent surgical removal
of CIED in our hospital. The demographic data of the patients were obtained from the polyclinic files and the hospital
registration system.

Results: Eight (80%) patients were male and the mean age was 55.3+16.4 years (22.0-77.0). Complete pacemaker system
removal was decided by the heart team in all cases. In 4 patients, permanent pacemaker reimplantation was required
intraoperatively.

Conclusion: CIED infection is a serious disease associated with high mortality. For this reason, we believe that it should
be beneficial to consider the long-term results in determining permanent pacemaker and internal defibrillator
indications.
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Kardiyak implante Edilebilir Elektronik Cihazlarin kardiyopulmoner bypass ile
cikarilmasinin yénetimi: Tek merkez deneyimi
0z
Amag: Gilniimiizde teknolojik gelismeler sonucunda kalici kalp pilleri ve dahili defibrilatérler yaygin olarak
kullanilmaktadir. Enfeksiyon ve disfonksiyon bu cihazlarin hastalardan ¢ikarilmasinin en énemli sebepleridir. Bu

cihazlarin transvenoz olarak ¢ikarilmasi onerilen ilk yontemdir. Transvenoz yontemlerin basarisiz olmasi, endokardit
gelismesi, vejetasyon veya trombiisiin varligy, bu cihazlari ¢ikarmak i¢in cerrahi yontemlerin kullanilmasini gerektirir.

Bu ¢alismada, kardiyak implante edilebilir elektronik cihazlarin (CIED) cerrahi olarak ¢ikarilmasina yonelik tecriibemizi
paylasmay1 amagladik.

Yontemler: Haziran 2017 ile Ekim 2019 arasinda hastanemizde 667 CIED implante edildi ve 10 hastada CIED cerrahi
olarak cikarildi. Hastalarin demografik bilgileri poliklinik dosyalarindan ve hastane kayit sisteminden elde edildi.

Bulgular: Sekiz (%80) hasta erkekti ve yas ortalamas1 55,3+16,4 (22,0-77,0) idi. Tiim vakalarda kalic1 kalp pili sisteminin
tamamen ¢ikarilmasina kalp konseyi tarafindan karar verildi. Hastalarin 4'iine intraoperatif olarak kalic1 kalp pili
reimplantasyonu gerekti.

Sonug: CIED enfeksiyonu, yliksek mortalite oranlari ile iliskili ciddi bir hastaliktir. Bu nedenle kalic1 kalp pili ve dahili
defibrilator endikasyonlari belirlenirken uzun dénem sonuglarinin dikkate alinmasinin faydali olacagi kanaatindeyiz.

Anahtar kelimeler: Kardiyak implante edilebilir elektronik cihaz, Kardiyopulmoner bypass, Kardiyak pacemaker.

INTRODUCTION

In recent years, cardiovascular implantable
electronic devices (CIEDs) such as implantable
cardioverter-defibrillators (ICDs) and cardiac
resynchronization therapy (CRT) systems have
led to a significant reduction in cardiac
morbidity and mortalityl-4. As indications for
device implantation expanded, the use of CIEDs
has increased significantly. The frequency of
CIED infections has also increased with the
increase in CIED implantation. Today, the
frequency of CIED infection seems to exceed the
increase in device implantations>. Although the
development of CIED-related infections is rare,
it has a high mortality. In CIED infections, owing
to unsuccessful results of the antimicrobial
treatment approach, removal of the infected
material is also considered as part of the
treatment®. CIED infection can be systemic or
can only be seen as a local battery pocket
infection’. Infection and dysfunction are the
most common reasons for removing these
devices that are implanted in patients8; other
rare indications are venous thrombosis,
suspected  migration and  perforation®.

Transvenous methods are recommended firstly
in most studies in removing these devices from
the patientl0. However, surgical treatment is
still used in the failure of transvenous methods,
endocarditis, vegetation in the valve tissue,
development of thrombus and removal of some
passively fixed electrodesi1.12,

This study aimed to share our experience with
surgically removed CIED, the early and late
results of patients, to draw attention to
questioning the indication requirement for
permanent pacemakers, taking into account the
increased cost analysis studies and preventive
measures related to CIED infection.

METHOD

Our study, which reflects the experience of
single-center, was retrospectively evaluated in
10 patients who were diagnosed with CIED
infection, which is a subgroup of infective
endocarditis, according to modified Duke
criterial3, and who underwent permanent
removal of the pacemaker lead and battery with
cardiopulmonary bypass. Ethics committee
approval was obtained from our Hospital ethics
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committee on 2022/02. These patients were
first evaluated in the council consisting of an
infectious disease specialist, cardiologist and
cardiac surgeon, and it was decided to remove
the pacemaker and battery by surgical method.
In addition to transthoracic echocardiography
(TTE), a transesophageal echocardiography
(TEE) was performed on all patients as
recommended by the guidelines!*. TTE was
used to evaluate pericardial effusion,
ventricular  dysfunction and pulmonary
vascular pressure, while TEE was used to detect
vegetations and size assessment. Patients with
isolated battery pocket infections were
excluded from the study. Appropriate
antibiotherapy was started in all patients since
diagnosis by the infectious disease specialist
during the preoperative period. In all patients,
the right atrium was opened under
cardiopulmonary bypass (Figure 1). The
superior vena cava, tricuspid valve, right
atrium, and endocardium of the ventricle were
visualized and the infected permanent
pacemaker leads and batteries were removed.
In the postoperative period, according to the
results of the pacemaker system and blood
culture, antibiotic therapy was administered in
the period determined by the infectious disease
specialist to be completed in at least 6 weeks.

Demographic data of the patients were obtained
from the polyclinic files and the hospital
registration system. Complete blood count and
biochemical data were compared using values
taken 1 day before surgery and 1 day after
surgery.

Figure 1: The vegetations at right atrium and ventricule
leads on cardiopulmonary bypass.
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Statistical Analysis

Analyses were performed using SPSS ver. 22.0
package program for Windows. Results

are expressed as mean = SD or median (lower
and upper limit) for descriptive data. The

normality of the parameters was tested using
the Shapiro-Wilk normality test. The Wilcoxon
test was was used to compare the change
between preoperative and postoperative
laboratory results. Values of p<0.05 were
considered statistically significant.

RESULTS

Eight of the patients were male (80%) and 2
were female (20%). The mean age was 55.3 *
16.4 years (22.0-77.0). Four patients had
uncontrolled diabetes and two patients had
hypertension. Application complaints were
fever in 5 patients and discharge in the battery
site in 5 patients. Half of the patients had a
previous history of cardiac surgery (Figure 2).
Three patients had wundergone surgical
intervention due to infected lead at least once
more. The demographic data of the patients are
summarized in Table 1.

T

Figure 2: A 62 year-old female patient who had a
previous cardiac surgery with permanent pacemaker
pocket side and lead infection
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Table I: Characteristics of patients

Patients
(n=10)

Age, years meanSD (min-max)

55.3+16.4 (22.0-77.0)

Sex, male/female n (%)

8/2 (80.0/20.0)

Presence of diabetes mellitus Yes/No n (%)

4/6 (40.0/60.0)

Presence of hipertansion Yes/No n (%)

2/8 (20.0/80.0)

Presence of previous cardiac surgery Yes/No n (%)

5/5 (50.0/50.0)

(%)

Presence of previous surgical intervention for infected lead extraction Yes/No n

3/7 (30.0/70.0)

Fever Yes/No n (%)

5/5 (50.0/50.0)

Discharge of battery Yes/No n (%)

5/5 (50.0/50.0)

Operation time (minute) mean+SD (min-max)

229.0+£79.8 (140.0-420.0)

Cardiopulmonary bypass time (minute) mean+SD (min-max)

98.0+53.9 (6.0-187.0)

Intensive care unit time (day) mean+SD (min-max)

2.3+1.7 (1.0-5.0)

Hospitalization time (day) mean+SD (min-max)

42.9+18.3 (21.0-78.0)

Nine patients underwent sternotomy and one had
a thoracotomy procedure. Cardiopulmonary
bypass was used in all patients. Operations were
performed under cross-clamp in 4 patients. Six
patients were operated on the beating heart
under cardiopulmonary bypass. Right atriotomy
was performed in all cases. Pace leads in atrium
and ventricle are released. One patient required
ventriculotomy to release the ventricular lead.
Four patients required valve resection because
the infected lead and vegetation were fixed to the
tricuspid valve, one patient underwent tricuspid
replacement with a bioprosthetic valve, one
patient underwent de vega annuloplasty and two
patients underwent ring annuloplasty. The
released leads were removed from the battery
pocket area by traction. Pace battery was
removed with lead in 4 patients. It was observed
that 4 patients who had a lead removed need
reimplantation while 6 patients did not. In 40% of
the patients, the lead and battery were removed,
while in 60%, only the lead was removed. No
cardiac or vascular complications or endocardial
defects were observed during the surgery. At the
end of the operation, the patients were taken to
intensive care. Three of the patients were in
normal sinus rhythm, three were in sinus

tachycardia and four were in blocky rhythm.
Inotropic support was needed in 4 of the patients,
one of them had a blocky rhythm.

Of the five patients who had previous history of
cardiac surgery, only the lead was removed in
three, and the lead and battery were removed in
two. Three patients required postoperative
inotropes, and two patients had a blocky rhythm.

Two patients required dialysis in the
postoperative period, and one also had a history
of cardiac surgery.

The patients who were taken into the service after
the intensive care period were discharged when
their antibiotherapy was completed. The
preoperative hospital stay was determined as
26.1 £ 17.8 days (6.0-64.0 days), and the mean
duration of post-op hospital stay was 16.8 + 9.0
days (5.0-39.0 days). The postoperative
hematocrit value was significantly lower than the
preoperative hematocrit value (p= 0.02). The
postoperative platelet value was significantly
higher than the preoperative platelet value (p=
0.02). There was no significant difference in
comparison of other blood parameters (p> 0.05)
(Table 2).
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Table II: Comparison the features of the patients preoperation and postoperation

Preoperative . day Postoperative .day p
Ejection fraction % mean+SD 45.5+14.2 44.5+13.4 0.68
Median (25th-75th pers) 50.0 (35-55) 47.5 (40-50) )
White blood cell (x10%) mean+SD 12.3+7.8 13.3+3.6 0.24
Median (25th-75th pers) 10.9 (8.2-15.8) 14.7 (9.4-16.4) )
Platelet (x10%) mean+SD 188.0+87.9 257.7+130.4 0.02
Median (25th-75th pers) 168.0 (148.0-196.0) 200.0 (162.0-365.0) '
Hematocrit % mean+SD 32.646.5 28.243.3 0.02
Median (25th-75th pers) 31.2 (26.6-39.0) 26.8 (26.3-30.0) '
C-reactive protein mg/dL mean+SD 29.4423.9 81.7494 3 017
Median (25th-75th pers) 28.4 (7.3-46.4) 33.8 (15.5-161.4) '
Aspartate aminotransferase (AST) U/L meanzSD, 17.8+3.9 23 2+18.9 061
Median (25th-75th pers) 18.0 (15.0-20.0) 18.0 (12.0-33.0) )
Alanine aminotransferase (ALT) U/L mean+SD Median 13.447.0 14.3+13.5 078
(25th-75th pers) 12.5 (8.0-20.0) 11.0 (6.0-15.0) '
Serum creatinine mg/dl meantSD 1.9+2.0 1.5+1.5 014
Median (25th-75th pers) 1.1(0.8-2.1) 1.1 (0.7-1.4) )

The mortality rate in this study was 0%. In the
follow-up, eight patients came to their control
without any problem, one case was removed
from follow-up as a result of two-year non-
follow-up, and one case made their follow-up at
another center voluntarily.

DISCUSSION

In recent years, CIEDs have been increasingly
used to treat problems of cardiac
electrophysiology®>.  Although rare, CIED
infection is associated with high mortality and
morbidity?>. Studies have shown that there is a
relationship between the male gender and the
risk of CIED infection, but the underlying
mechanism is unclear1617. The fact that eight of
the cases in our study are male may support this
relationship.

The incidence of CIED infection was 1.9 per
1000 device-years, and more common in ICD
than permanent pacemakers!s. Of the cases in
our study, seven were patients with
pacemakers and three were patients with ICD-
induced CIED infection.

The main mechanism of infection is the
contamination of the generator pocket during

device implantation or at a later time, following
skin infection and/or erosion at the pocket site.
With this contamination, microorganisms can
spread throughout the electrode to the
endocardium and the electrode tip. A separate
mechanism is that bacteremia in another part of
the body holds the electrodes through the
blood. Although it is a subgroup of infective
endocarditis, this disease is more difficult in
terms of diagnosis and treatment strategy. CIED
infection can occur in different ways, with fever
and local signs of infection being the main
stimulants?. In half of our -cases, clinical
manifestation was fever, while in the other half,
this was local pocket discharge.
Echocardiography and blood cultures are the
cornerstone of the diagnosis, as in other
findings of infective endocarditis’. However, a
normal echocardiographic examination does
not rule out CIED infection. Transesophageal
echocardiography is required for every patient
with suspected CIED infection!4. In order to
make a diagnosis in the preoperative period,
TEE and TTE were performed in all of our cases.
While the rate of development of endocarditis
due to CIED infection was reported as 10% in
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previous studies'®19, this rate has been shown to
increase up to 25% more recent studies?%?1, There
is no standard diagnostic tool for CIED
endocarditis. Today, modified Duke criterial3 and
ESC 2015 criteria?? used for the diagnosis of
infective endocarditis are the only available
framework for the diagnosis of CIED endocarditis.

The treatment of CIED infection should include
the removal of infected material (generator and
electrodes) along with adequate antibiotic
therapy?”.17.23, Staphylococcus bacteria
occasionally cause CIED infection?. In only three of
the ten cases we studied, there was a reproduction
in culture. Methicillin-sensitive Staphylococcus
was detected in two cases and enterobacter in one
case. Preoperative using of antibiotherapy might
cause these negative culture results. Serious and
fatal complications may develop in the extraction
of pacemaker lead and battery. In a 10-year
prospective  study, major  complications
developed in two out of five cases (superior vena
cava laceration and superior vena cava massive
thrombosis)?4. In a 13-year retrospective study by
Sohail et al.,, major complications (two massive
bleeding, one cardiac arrest, one subclavian vein
laceration, one ventricular injury) were reported
in five of the 19 patients who underwent surgery
due to CIED infection?3. In our study, none of the
ten patients developed a major complication.

Given the risks of open surgery, the first choice for
removing medical devices is the lead extraction by
transvenous means, which poses less risk. It's
more difficult to remove ICD from the coronary
sinus. Despite the evolution of transvenous lead
extraction techniques, there are still risks
associated with the process. The main
complications include rupture of the tricuspid
valve, damage to the myocardium, venous
lacerations, cardiac tamponade and pulmonary
embolism!4. If these complications develop,
cardiac surgical intervention is required.

In our study, our patients who underwent surgical
procedures were taken to intensive care without
any problems. Five of our cases were patients with
previous cardiac surgery anamnesis. In four cases,

permanent pacemaker lead and battery were
placed again in the same session, during the
operation or evaluations before the operation.
Other patients were also taken to intensive care
with a temporary pacemaker and there was no
need for a permanent pacemaker in a subsequent
follow-up. Therefore, surgical removal of the
pacemaker system, accompanied by
cardiopulmonary bypass, should be considered a
safe and applicable method for CIED infection.

In recent years, studies have been carried out to
prevent CIED infection which causes significant
cost increases, especially in the health sector?s. It
should be determined whether reimplantation is
required before the electronic devices are
completely removed. In our study, after removing
the electronic devices, the CIED reimplantation
rate of 40% indicates the importance of
determining the requirement in both the initial

CIED implantation and the reimplantation
process.
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Abstract

Objective: Spore-forming intestinal parasites; Cryptosporidium spp. Cyclospora spp. Cytoisospora spp.,
Encephalitozoon spp., and Sarcoystis spp. are very common in immunocompromised patients, but these parasites are
overlooked by healthcare proffesionals. It was aimed to develop a new pentaplex real-time PCR panel for the
identification of spore-forming intestinal parasites in this study.

Methods: Primer-probes for pentaplex real-time PCR were designed using the “PrimerQuest Tool (Integrated DNA
technologies, Coralville, USA) software program” and “Multiple sequence alignment use a computer software Primer
Express™Software v3.0.1 Lience (ThermoFisher Scientific, Waltham, USA)”. The primer-probes designed in the study
were spore-forming Cryptosporidium spp. (ATCC®87715™), Cyclospora spp. (ATCC®PRA-3000SD™), Cystoispora spp.
(KF648871), Encephalitozoon spp. (FJ026010) and Sarcocystis spp. (ATCC®CCL-70) parasites were amplified with DNA
isolates from the American Type Culture Collection (ATCC) and then these primer-probes were validated with 232 DNA
samples obtained from the stools of the patient samples.

Results: It was found that Cycle Threshold (Ct) +25.7, Standard curve (R2 ): £0,993, and Efficiency (E): %96,1 according
to the results of multiplex real-time PCR analysis. Similar results were found in pentaplex real-time PCR analysis of DNA
isolates of stool samples. When the pentaplex real-time PCR results of DNA samples isolates from stool samples were
compared with the positivie predictive value results of traditional methods, it was found that the pentaplex results were
higher.

Conclusion: The new designed pentaplex real-time PCR panel can be used in the diagnosis of spore-forming intestinal
parasites, which are very common in immunocompromised patients. Thus, the diagnosis of five different parasites can
be made faster, more economically and faster with a single reaction.
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Spor Olusturan Bagirsak Parazitlerinin Pentaplex Real-Time PCR ile Tanimlanmasi
0z
Amag: Spor olusturan bagirsak parazitleri; Cryptosporidium spp., Cyclospora spp., Cytoisospora spp., Encephalitozoon
Spp., ve Sarcoystis spp. bagisikligi baskilanmis hastalarda ¢ok yaygindir, ancak bu parazitler saglik personeli tarafindan

g6z ardi edilir. Bu ¢alismada spor olusturan bagirsak parazitlerinin tanimlanmasi i¢in yeni bir pentaplex real-time PCR
panelinin gelistirilmesi amag¢lanmistir.

Yontemler: Pentaplex real-time PCR i¢in primer-problar “Primer Quest Tool (Integrated DNA technologies, Coralville,
USA) software programi” ve “Multiple sequence alignment use a computer software Primer Express™Software v3.0.1
Lience (ThermoFisher Scientific, Waltham, USA)” programi kullanilarak tasarlandi. Calismada tasarlanan primer-problar,
Amerikan Tipi Kiiltiir Koleksiyonu (ATCC)’'nunda temin edilen, spor olusturan Cryptosporidium spp. (ATCC®87715™),
Cyclospora spp. (ATCC®PRA-3000SD™), Cystoispora spp. (KF648871), Encephalitozoon spp. (FJ026010), and
Sarcocystis spp. (ATCC®CCL-70) parazitlerinin DNA izolatlar ile amplifiye edildikten sonra hasta érneklerinden elde
edilen 232 DNA 6rnegi ile dogrulandu.

Bulgular: Pentaplex real-time PCR analizi sonug¢larina gore analizin déngi Esigi (Ct) +25,7, standart egrisi (R2 ): £0,993
ve verimliligi (E): %96,1 olarak bulundu. Diski 6rneklerinin DNA izolatlarinin pentaplex real-time PCR analizinde de
benzer sonuglar bulundu. Diski 6rneklerinden izole edilen DNA oOrneklerinin pentaplex sonuglari ile geleneksel
yontemlerin pozitif 6ngdérme degerinin ytliksek oldugu bulundu.

Sonug: Bagisiklik sistemi baskilanmis hastalarda ¢ok sik goriilen sporlu bagirsak parazitlerinin tanisinda yeni tasarlanan
pentaplex real-time PCR paneli kullanilabilir. Bdylece bes farkli parazitin tanisi tek bir reaksiyon ile daha hizli, daha
ekonomik ve daha hizli konulabilir.

Anahtar kelimeler: Sporlu bagirsak parazitleri, pentapleks gercek zamanli PCR, hizli teshis.

INTRODUCTION

Intestinal parasitic infections are characterized
by clinical symptoms such as abdominal pain,
vomiting, fever, chills and diarrheal2.
Cryptosporidium  spp., Cyclospora spp.,
Cytoisospora spp. Encephalitozoon spp., and
Sarcoystis spp. are spore-forming intestinal
parasites and these are known to be the most
common cause of intestinal parasite infection.
All of them are obligate intracellular parasites of
intestinal epithelial cells. These intestinal
parasites are opportunistic pathogens, mainly
seen in immunocompromised patients such as
HIV patients, organ transplant recipients, and
cancer patients3% The clinical symptoms of
intestinal infections are overlooked by health
professionals because that resemble the clinical
symptoms of other diseases or are suppressed
by the symptoms of other infections3.
Therefore, clinical symptoms are not sufficient
in the diagnosis of intestinal parasite infection

and laboratory investigations are needed for
diagnosis of these infection.

The diseaes caused by these parasites are
cosmopolitan diseases and the prevalence of the
diseases varies according to the geographical
region, the population studied, the sample
selection technique and the diagnostic methods
used>7. The diagnosis of these diseases can be
based directly on the presence of parasites
spores in stool samples or indirectly by
serological methods. However, these methods
can show low sensitivity depending on the
clinical course of the infection, the intensity of
the infection, the type of parasite, the life cycle
of the parasite, and the experience of the
microscopist8-10,

The real-time PCR, which is one of the molecular
methods in the diagnosis of intestinal parasite
infections, has been used in recent years!l. The
multiplex real-time PCR is used in the diagnosis
of other diseases because it is a high-throughput
test with faster returnl2. The multiplex real-
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time PCR can identify many pathogens in a
single reaction with more than one primer-
probe and takes names like pentaplex, hexaplex
depending on the number of probe used?!314,

It is difficult to distinguish Cryptosporidium
spp., Cyclospora spp., and Encephalitozoon spp.,
which are morphologically similar, with
traditional methods in laboratories where
specialists are not available. Detection of these
parasites with faster and cheaper methods such
as pentaplex rather than conventional methods
will be beneficial for public health and national
economy. Therefore, in this study, it was aimed
to develop a new pentaplex real-time pcr panel
to identify spore-forming intestinal parasites

(Cryptosporidium spp., Cyclospora spp.,

Cytoisospora spp. Encephalitozoon spp,

Sarcoystis spp.) more economically and faster.
METHODS

Parasite Strains and DNA extraction

Strains of the spore-forming intestinal parasites
Cryptosporidium spp. (ATCC®87715™),
Cyclospora  spp. (ATCC®PRA-3000SD™),
Cystoispora spp. (KF648871), Encephalitozoon
spp. (FJ026010), and Sarcocystis spp.
(ATCC®CCL-70) were purchased from the
American Type Culture Collection (ATCC).
Positive controls of intestinal parasites
obtained from ATCC and these controls were
prepared according to product sheet. In
addition, sterile water was used as negative
control in this study.

Each spore-forming intestinal parasite strains
obtained from ATCC was prepared using
different media according to the product sheet.
Parasites grown in culture were collected with
a sterile pipette and washed with 100 pL of 1 x
TE buffer (10 mM Tris base, 1 mM EDTA, pH 8.5)
for DNA isolation. Total DNA extraction was
performed using the QIAamp DNA Stool Mini Kit
(Qiagen, Hilden, Germany) according to the
manufacturer’s intrustions. The concentrations
of parasite DNA were evaluated with nanodrop
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spectrophotometers Scientific,

Wilmington, USA).

(Thermo

Design of primers and probes

The target gene sequences of the parasites to be
identified in this study were obtained from the
GenBank website (http://
blast.ncbi.nlm.nih.gov/Blast.cgi). The primer-
probes were designed from the nucleotide
sequences in the GenBank and these primer-
probes cover 98-99% nucleotides of each
parasite. The each real-time PCR primers and

probes were designed using the online
“PrimerQuest Tool (Integrated DNA
technologies, Coralville, USA) software

programme”. The melting temperature (Tm) of
primers was designed to be 60°C and the probes
were specially designed with a Tm of 65°C.
Therefore, the predicted amplicon size was
limited to 100-150 bp for each primer pair to
potentially increase the reaction sensitivity.

Multiple sequence alignment use a computer
software “Primer Express™Software v3.0.1
Lience (ThermoFisher Scientific, Waltham,
USA) multiple primer analyzer”. The primers
and probes used for pentaplex real-time PCR in
this study were designed to simultaneously

detect the following five  parasites:
Cryptosporidium spp. (ATCC®87715™),
Cyclospora  spp. (ATCC®PRA-3000SD™),

Cystoispora spp. (KF648871), Encephalitozoon
spp. (FJ026010) and Sarcocystis spp.
(ATCC®CCL-70).

The primers and probes in each panel were
checked for potential secondary structures
cross primer dimers and self dimers formations
prior to synthesis. The annealing temperature
of pentaplex real-time PCR was optimized as
60°C in this study. Since more than one primer-
probe is placed in the same tube in pentaplex
real-time PCR, each probe were marked with
different fluoroscent dyes. The recognition
wavelengths of fluorescent dyes were checked
using the Spectral Overlay Tool for multiplexed
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QPCR (Biosearch Technologies, Middleton,
USA). All of intestinal parasite nucleotides were
synthesized by Integrated DNA Technologies.
The information of the primer and probe

sequences, amplicon sizes, targeted genes, and
dye of oligonucleotide used for diagnosis of
spore forming intestinal parasites in Table 1.

Table I: The combination of primers-probes using the pentaplex real-time PCR assay for the spore-forming intestinalis

parasites in this study

. Target  gene- _ . : R Amplicon
Parasites Dye Primer-Pobe Sequence-Dye Length
F: GCTTTAGACGGTAGGGTATTGG
. P: TTAGGGTTCGATTCCGGAGAGGGA-hex
Cryptosporidium spp. ssuRNA R: CTTAGATGTGGTAGCCGTTTCT 131 bp
F: TGGTTTCTAGGACCAAGGTAATG
P: TCACCTCTGACAGTTAAATACGAATGCCC-fam
Cyclospora spp. ssuRNA R: GGCAAATGCTTTCGCAGTAG 115bp
F: AGCTTTCGACGGTAGTGTATTG
. P: TTAGGGTTCGATTCCGGAGAGGGA-Tox
Cystoispora spp 18srRNA R: CCTTAGATGTGGTAGCCGTTTC 105bp
F: CCACCCTGGACAGCTTATTT
Encenhalitozoon s Alpha-tubulin ~ P: TGCAGCAAATAACTATGCCCGAGGG-cy5 91b
p PP oene R: TCTCCTTCCCAACAGTGTAATG p
F: ATGGTCGCAAGGCTGAAA
Sarcocystis spp. 18SrRNA P: TAAAGGAATTGACGGAAGGGCACCA-vic 121 bp
R: CCTGTCATCCTTCCATGTCTG

Pentaplex real-time PCR assay and using
stool samples

The pentaplex real-time PCR was performed in
a total volume of 20 pL containing each 0.5 pM
of forward and reverse primers, 0.25 uM of each
probe, 1xMultiplex RT-PCR mixes (Qiagen,
Hilden, Germany) and 5 pL. DNA samples. The
pentaplex real-time PCR assay was performed
on a Rotor-Gene Q5plex Platform real-time PCR
detection system (Qiagen, Hilden, Gemrnay)
according to the following thermocycler
programme; an inital denaturation step of 5 min
at 95°C; followed by 40 cycles of 10 s at 95°C;
and 15 s 60°C. The results of amplification and
cycle threshold (Ct) values were calculated
using Rotor-Gene Q5Plex Platform real-time
PCR detection system software. In this study, a
total of 232 DNA samples isolated from stool
samples in the archive of Aksaray University
Faculty of Medicine Parasitology Laboratory
were used to investigate whether the new

designed pentaplex real-time PCR method
analyzed in patient samples.

Other parasitological diagnostic methods

To validate the new pentaplex real-time PCR
method designed in the study, 232 stool
samples  were analyzed with  other
parasitological diagnostic methods. Spore-
forming intestinal parasites were investigated
in stool samples taken from patients using ziehl
neelsen staining and examined under a light
microscope.

Cryptosporidium  spp.,  Cyclospora  spp.,
Cystoispora spp., Encephalitozoon spp. and
Sarcocystis spp. (Handpicked Antibodies,
Germany) were investigated using Enzyme
Linked immuno Sorbent Assay (ELISA) stool
human kit according to the manufacturer’s
instructions. The optical density (OD) values of
ELISA methods were evaluated at 450 nm using
an automatic ELISA reader.
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The gene regions specific of Cryptosporidium spp.,
Cyclospora spp., Cystoispora spp.
Encephalitozoon spp., and Sarcocystis spp. were
targeted and primers were designed for PCR
method?>17. After the PCR method is studied
according to reference, PCR amplification
products were evaluated by electrophoresis
method with 1.5% agarose gel stained using 0.5
pg/mL ethidium bromide strain.

Statistical Analysis

All data were entered to computer and analyzed
with Statistical Package fort he Social Science
v.22.0 software (SPSS Inc., Chicago, USA) and p-
value were used for comparisons diagnostic
methods and pentaplex real-time PCR. The results
of ziehl-neelsen, ELISA, PCR and pentaplex real-
time PCR assay was analyzed using the chi-square
(x2) test. The statistical significance limit will be
taken as p<0.05 for this study. According to recent
Clinical and Laboratory Standards Institue (CLSI)
approved guidelines for molecular diagnostic
assays, parasite detection specificity of pentaplex
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real-time PCR assay was compared with other
diagnostic methods and expressed as negative
predictive value and positive predictive valuels,

RESULTS

The primers and probes designed in the study
were optimized with pentaplex real-time PCR
methods and optimized sequences of primer-
probes were determined by having Ct values of
less than < 26. All of strains of reference parasites
showed correlation for DNA concentration and Ct
values (R2: 0.9921-0.1) along with high real-time
PCR efficiencies ranging from 93.3% to 96.1%
(Table 2). The pentaplex real-time PCR results of
parasite strains used as control group and DNA
samples isolated from patients were found to be
similar (p=0.01). According to the pentaplex real-
time PCR results of DNA isolates of stool samples,
the Ct value was found to be between 19-32, while
the R2 value was found to be +0.999 and E: %95.
The results of DNA isolates from stool samples by
pentaplex real-time PCR has been shown in figure
1.

Table II: The pentaplex real-time PCR efficiency (%) obtained from dependence of DNA concentrations on threshold

cycle (Ct) values

. Average Ct of DNA concentrations Efficiency

Parasites R2 Slope o

100fg  [10fg |1fg [100ag  [10ag (%)
Cryptosporidium spp. 25.0 28.2 311 35.3 39.1 0.997 -3.6 93.3
Cyclospora spp. 26.2 28.1 30.2 345 38.1 0.995 -3.5 96.1
Cystoispora spp. 243 271 293 321 37.3 0.991 -3.6 95.2
Encephalitozoon spp. 25.4 28.2 30.1 32.3 354 0.990 -3.3 96.1
Sarcocystis spp. 24.5 27.3 311 335 38.2 0.993 -3.6 94.2

§ rmerea 15 | (Ot fom. e Sontetaks

Figure 1: The results of DNA isolates from stool samples
by pentaplex real-time PCR.

A total of 232 DNA samples isolated from the
stool samples of the patients were used for the
validation of new designed pentaplex real-time
PCR method. Also, stool samples taken from 232
patients were analzed by microscopy (ziehl-
neelsen staining), ELISA and PCR methods. It
was found that 9.5% (22/232)
Cryptosporidium  spp., 2.6% (6/232)
Cyclospora spp., 5.2% (12/232) Cytoisopora
spp- 3.5% (8/232) Encephalitozoon spp., 1.7%
(4/232) Sarcoystis spp., according to the ziehl-
neelsen staining method. Using ELISA method
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10.3% (24/232) Cryptosporidium spp., 2.6%
(6/232) Cyclospora spp. 5.6% (13/232)
Cytoisopora spp., 3.1% (7/232)
Encephalitozoon spp., 2.2% (5/232) Sarcoystis
spp., were determined among stool samples of
patients. It was found to be 11.6% (27/232)

Cryptosporidium  spp., 3.5% (8/232)
Cyclospora spp., 6.0% (14/232) Cytoisopora
spp- 3.9% (9/232) Encephalitozoon spp., 2.2%
(5/232) Sarcoystis spp. by PCR method (Table
3).

Table III: The results of conventional diagnostic methods and pentaplex real-time PCR method of DNA isolates from

stool samples

Parasite Ziehl-nelson ELISA

PCR Pentaplex RT PCR

() () %+ %- () () %+ %-

(+) () %+ %- (4) () %+ %-

Cryptosporidium
spp

222109.590.5

Cyclospora spp. 62262.697.4 62262.697.4
Cytoisospora spp 12 2205.294.8 132195.694.4
Encephalitozoon 82243.596.5 7 2253.196.9
Sarcocystis spp. 42281.798.3 522722978

24208 10.3 89.7

27 20511.6 88.4 27 20511.6 88.4

82243.596.5 8224 3.496.6
14 218 6.0 94.0 14 218 6.0 94.0
92233.996.1 10222 4.395.7
522722978 622625975

All of the DNA isolates of stool samples were
scanned with the new pentaplex real-time PCR
panel, and this method showed an accurate
identification rate with conventional methods.
It was found to be 11.6% (27/232)
Cryptosporidium  spp.,  3.4% (8/232)
Cyclospora spp., 6.0% (14/232) Cytoisopora
spp., 4.3% (10/232) Encephalitozoon spp.,
2.5% (6/232) Sarcoystis spp. according to the
result of new pentaplex real-time PCR panel
(Table 3). When the results of the pentaplex
method are compared with the conventional
methods used for the diagnosis of spore-
forming intestinal parasites, it has been
observed that the positive predictive value of
pentaplex diagnostic methods is higher than
other diagnostic methods used in the study
(p<0.01).

DISCUSSION

Spore-forming intestinal parasites infections
are one of the main causes of health-service
consultations in developing countries and these
infections are an important cause of morbidity
worldwide. The clinical symptoms of
Cryptosporidium  spp., Cyclospora spp,
Cytoisospora spp., and Sarcoysts spp. parasites
include abdominal pain, diarrhea, dehydration,

weight loss, fever, vomiting, and these parasites

have been reported mostly in
immunocompromised patients19.20,
Immunocompromised patients experience

symptoms that are confused with the clinical
symptoms of spore-forming intestinal parasites,
such as abdominal pain, fever, and diarrhea, due
to side effects of treatment or decreased in the
CD4+T cell/ CD8+T cell ratio?l. The mortality
rates are increasing in patients due to the
mixing of clinical symptoms and ignorance of
spore-forming intestinal parasites by heathcare
professionals. Therefore, laboratory diagnostic
methods are needed in the diagnosis of
infections to confirm clinical symptoms.

Laboratory  diagnosis of spore-forming
intestinal  parasites is performed by
conventional methods, including culture,

antigen test, microscopic examination, and
molecular methods?2. There is a growing
interest in alternative methods, such as DNA
detection mostly by real-time PCR, to overcome
the limitations of conventional methods for
diagnosis of intestinal parasite in recently. It has
been reported in multiplex real-time PCR
method, which can identify many parasites in a
single reaction from different countries. Nazeer
et al. used multiplex real-time PCR method to
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identify intestinal parasites Giardia duodenalis,

Cryptosporidium  spp., and Entamoeba
histolytica in Egypt. Their studies have shown
that the triplex real-time PCR method,

performed in closed system, which can identify
several parasites, is useful for rapid and
accurate diagnosis of parasites?3. Won et al.
analyzed  eight parasites caused to
gastroenteritis using octaplex real-time PCR
and they have reported that this method useful
to determine to these parasite. They have
reported that octaplex real-time PCR rapid
method and higher sensitivity than
convensiyonel methods®. Basuni et al. have been
developed a pentaplex real-time PCR method
for the identification of soil-transmitted
helminths?4. They reported that this method can
be wused in epidemiology, diagnosis and
treatment programs. The costs of the
conventional methods and the pentaplex real-
time PCR method were compared and they
reported that these methods were close to each
other in their study?4.

The real-time PCR method has been used not
only for parasite identification but also for the
identification of other viruses, bacteria and
fungil42526, [n addition, in many studies on the
diagnosis of parasites, it has been reported that
the sensitivity of real-time PCR method is higher
than PCR and other conventional methods such
as microscopy. It is known that the real-time
PCR method is more sensitive depending on the
use of the probe and the closed system principle
of this method?7.28, According to the results of
this study, the positive predictive value of real-
time PCR was found to be higher in the
identification of parasites and the results of this
study support the results of the previous study.

The distribution and prevalence of spore-
forming intestinal parasites are affected by
personal hygiene practices, dietary habits,
education level of the society, socio-economic
status and climatic conditions29:30, In addition,
the severity of spore-forming intestinal
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parasites infections varies according to the
immunological status of the host and can be
seen as asymptomatic. In long-term intestinal
parasite infections, serious clinical symptoms
such as anemia, malabsorption and mental
retardation can be seen in children. Intestinal
parasite infections are important cause of
morbidity and mortality in the world. Morbidity
and mortality rates of these infections can be
reduced by early and rapid diagnosis. The
pentaplex real-time PCR can be used in the
diagnosis of intestinal parasite infection, thus
preventing health problems caused by these
infections.

CONCLUSION

The use of pentaplex real-time PCR method in
the definition of spore-forming intestinal
parasites can solve problems such as
dependency on well-trained microscopists, low
sensitivity in diagnosis, and loss of time in
diagnosis. Although the microscopy method has
limitations in diagnosis, it is still accepted as the
reference standard method for routine
diagnosis due to its low cost and easy
applicability in endemic countries. Over the last
decade, pentaplex real-time PCR and
microscopy method have been compared in
different countries and positive results have
been obtained regarding pentaplex real-time
PCR method?>26, The design and evaluation,
optimization and validation of the pentaplex
real-time PCR panel requires investment in time
and cost. However, after optimization, cost-
effectiveness, time saving and high efficiency in
diagnosis make the pentaplex real-time PCR
method more advantageous than other
diagnostic methods. In this study, pentaplex
real-time PCR panel was developed a fast,
eficient, cost-effective and easy to perform to be
used in the diagnosis of spore-forming
intestinal parasites, which are very common in
immunocompromised patients and overlooked
due to the symptoms of other diseases.
Moreover, clinical performance of the pentaplex
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real-time PCR panel was validated on stool
samples from variety patients. The pentaplex
real-time PCR panel is suitable for the diagnosis
of mixed intestinal parasites infections and its
diagnostic potential can be expanded with
studies including more clinical samples. The
pentaplex real-time PCR can diagnose several
types of parasites at the same time. This panel is
one of great importance in diagnosis of spore-
forming intestinal parasites infections,
especially in immunocompromised patients
where multiple intestinal parasites infections
are common. In addition, this panel can be
adapted for epidemiological research and
contribute significantly to improving patient
management and infection control.
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Abstract

Objective: To show the importance of tissue Cytomegalovirus (CMV) PCR to diagnose CMV infection in patients with
treatment-resistant ulcerative colitis.

Methods: Fifteen patients who had previously been diagnosed as ulcerative colitis with clinical, endoscopic, histological,
and radiological criteria and who had referred to our clinic with acute exacerbation who were diagnosed with CMV colitis
and received CMV treatment, were evaluated retrospectively. After the demographic and clinical characteristics of the
patients were noted, Mayo scores were evaluated to determine ulcerative colitis activity. Patients' age, gender, laboratory
values, type of colitis, and Mayo scores were recorded. Biopsy results, CMV IgM, serum, and tissue CMV DNA levels were
noted. Descriptive statistical parameters of the demographical data were calculated.

Results: Eleven of the patients were male, and four were female. The mean age of the patients was 42+11,3. The mean
duration of the disease was 28+46 months. Twelve patients had pancolitis, and three patients had distal colitis. All
patients' Mayo score was 12 points. All patients were steroid-resistant, and none had previously received biological agent
therapy. 7 of 15 patients had serum CMV DNA levels over 1000 copies/mL. Tissue CMV DNA levels of 8 patients were
found higher than 250 copies/mg, although serum CMV DNA levels were below 1000 copies/mL. Pathology samples of
11 patients were evaluated, and CMV inclusion bodies were not detected. All patients received ganciclovir for CMV
treatment. After treatment, CMV DNA of all patients was negative, and diarrhea and inflammation markers were reduced.

Conclusion: For the diagnosis of CMV, CMV-PCR in colon tissue specimens should also be considered in addition to
endoscopic appearance and serum CMV DNA levels.
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Ulseratif kolitli hastalarda CMV tamisinda doku PCR'1n énemi
0z
Amag: Tedaviye direngli lilseratif kolit hastalarinda Cytomegalovirus ( CMV ) enfeksiyonu tanisi koyarken doku CMV PCR
diizeyinin daha 6nemli oldugunu goéstermektir.

Yontemler: Klinik, endoskopik, histoloji ve radyolojik kriterlere gére daha dnce iilseratif kolit tanisi almis akut alevlenme
ile tarafimiza refere edilmis CMV kolit saptanip CMV tedavisi alan 15 hastanin dosyasi retrospektif olarak degerlendirildi.
Hastalarin demografik ve klinik bulgulari not edildikten sonra iilseratif kolit aktivasyonu Mayo skoruna gore
siniflandirildi. Hastalarin yasi, cinsiyeti, laboratuvar degerleri, kolitin tipi, ve Mayo skoru kaydedildi. Biyopsi sonuglari,
CMV IgM, serum ve doku CMV DNA diizeyleri degerlendirildi. Demografik datalarin disktriptif istatistiksel parametreleri
hesaplandi.

Bulgular: 15 hastanin 11'i erkek, 4"t kadindi. Hastalarin ortalama yaslar1 42+11,3 yildi. Ortalama tilseratif kolit hastalik
stireleri 28+46 aydi. 12 hastanin hastalik tutulumu pankolit 3 hastanin ise distal kolit seklinde idi. Tiim hastalar steroide
direngli hastalard1 ve daha dnce biyolojik ajan tedavisi kullanmamislardi. 15 hastanin 7'inde serum CMV DNA diizeyi
1000 kopya/mL'nin iizerindeydi. 8 hastanin da serim CMV DNA diizeyi 1000 kopya/mL'nin altinda olmasina ragmen
doku CMV DNA diizeyleri 250 kopya/mg'in iizerindeydi. 11 hastanin patoloji sonuglari degerlendirildi. Patoloji
orneklerinde CMV inkliizyon cisimcikleri izlenmedi. Tiim hastalara CMV tedavisi i¢in gansiklovir tedavisi verildi. Tedavi
sonrasinda serum CMV DNA dizeyleri negatifti. Hastalarin diskilama sayilar1 giinde 1-2 kez olmak {izere normal
kivamdaydi ve inflamasyon belirtecleri normal seviyelere gerilemisti.

Sonug: CMV kolitinin tanisi i¢in kolonun tipik endoskopik goriiniimii ve serum CMV DNA diizeyi kadar doku CMV DNA
diizeyi de goz 6niinde tutulmaldir.

Anahtar kelimeler: CMV DNA, PCR, Ulseratif kolit, CMV koliti, Cytomegalovirus.

INTRODUCTION

Cytomegalovirus (CMV), a member of the
herpesviral family, is double-stranded and
enveloped DNA virus. This virus has a high
transmission rate (60-90%) and a long latency in

Mucosal hemorrhage, edema, erosions,
pseudomembranes, and obstructive
inflammatory masses are other possible lesions
that can be seen macroscopically in endoscopy.
Diagnosis can be made easily by observing several
inclusion bodies in the biopsy specimen. However,

the body!l. In 15.4-34% of patients with , ) ,
. . the absence of inclusion bodies does not exclude
inflammatory bowel diseases (IBDs) who ) , , ,

: . CMV infection. Another diagnostic method to
received steroids and/or other

show CMV is immunochemistry. Serological tests,
antigen tests, PCR, in situ hybridization, and viral
culture are the other tests that can be used to
diagnose CMV>-. Isolation of CMV in culture is not
useful for diagnosis because CMV can survive for
a long time after the primer infection, and
therefore it can't show active infection. Histology
and hematoxylin-eosin (H&E) staining of
intranuclear inclusion bodies in patients with

immunosuppressive therapies, CMV can lead to
viral gastroenteritis?.

Activation of the virus can be caused by many
factors such as psychological stress, fever, trauma,
or immunosuppressive treatment. CMVs replicate
slowly and are characterized by causing late cell
pathology. The endoscopic appearance of CMV
colitis could be various. The most common lesion

is an ulcer. Ulcers could be superficial or deep,
single, or multiple34. Diffusive and deep ulcers can
cause intestinal pseudoobstruction, perforation,
and/or toxic megacolon. Segmental ulcerative
erosions and linear ulcers can be confused with
the endoscopic appearance of Crohn's disease.

ulcerative colitis has been reported as significant
for CMV diagnosis according to the current
European Crohn's and Colitis Organization
guidelines®. PCR is the most sensitive method for
diagnosing most viral infections, including CMV
infection®. The cut-off value of both tissue and
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serum CMV DNA has not yet been determined, but
values above 250 copies / mL seem appropriate
for CMV colitis10-11,

In our study, we aimed to emphasize the
importance of tissue CMV DNA level for diagnosis
CMV colitis in patients with steroid-resistant
ulcerative colitis.

METHODS

All ulcerative colitis patients hospitalized
between 2014 and 2017 with acute exacerbation
were screened. Patients were examined for
opportunistic  infections due to acute
exacerbation. All patients underwent
colonoscopy. In addition, both serum CMV and
tissue CMV levels were studied from these
patients. Fifteen patients with high serum and/or
tissue CMV levels were included in the study.
Patients with Clostridium difficile infection and
negative serum and/or tissue CMV levels were
excluded from the study. Fifteen patients who
were hospitalized with ulcerative colitis diagnosis
between 2014 and 2017 at the Gastroenterology
Clinic of Uludag University Medicine Faculty
Hospital were reviewed retrospectively. This
study was carried out after the approval of the
Local Ethics Committee (2017-4/47). Fifteen
patients who were previously diagnosed
ulcerative colitis with clinically, endoscopically,
histologically, and radiologically criteria, and who
referred to our clinic with acute exacerbation
were evaluated. The mean age of the patients was
42 + 11.3 (range:20-59). 11 of the patients were
male, and four were female. All of the patients
referred to our clinic with activation. All patients
Mayo score was 12 points. The mean duration of
the disease was 28+46,5 (range: 2-192) months.
Twelve patients (80%) had pancolitis, and three
patients had distal colitis. All patients were
steroid-resistant, and none had previously
received biological agent therapy. All patients had
4 gr/ day nmesalamine, 60 mg/day
methylprednisolone and 100mg/day
azathioprine. The demographic characteristics
and treatments of the patients are shown in the
table (Table 1).
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Table I: Demographic and clinical characteristics of the
patients

Ulcerative colitis (n=15)
11/4

42+11.3(range: 20-59)
28+46,5(range: 2-192)

Sex (male/female)

Average age (years) + SD

Duration of the disease (months)

Type of colitis
. Pancolitis 12 (80%)

. Distal colitis 3

Severity of the disease

. Severe 15 (100%)
. Other 0
Treatment

. MES-CS-immunomodulator 15 (100%)
e  Anti-TNF 0

After the demographic and clinical characteristics
of the patients were noted, Mayo scores were
evaluated to determine ulcerative colitis activity.
Patients' age, gender, laboratory values, and Mayo
scores were recorded. Corticosteroid resistance
was defined as the absence of healing despite
steroid use at 30 mg or more for at least two
weeks®. Gastric microscopy, gastric amoeba
antigen, Clostridium difficile toxin A-B test, gaita
culture, and serum CMV DNA levels were
routinely examined in all patients who were
referred due to acute ulcerative colitis. Current
treatments and medications were mesalamine
(Salofalk, Ali Raif Medical, Istanbul, Turkey),
methylprednisolone (Prednol, Mustafa Nevzat
Medical, Istanbul Turkey), azathioprine (Imuran,
GlaxoSmithKline, Boronia Victoria, Australia). All
patients were evaluated with colonoscopy.
Patients with inflammation up to the proximal
part of the hepatic flexure were evaluated as
pancolitis, and those with inflammation up to the
splenic flexure were evaluated as distal (left-
sided) colitis®>. During a colonoscopy, samples
were taken for both pathology and CMV DNA from
the activated mucosa. Clinical, laboratory, and
endoscopic findings were used to assess the
remission.

Detection of CMV in serum and tissue
specimens

Quantitative evaluation of CMV DNA in serum and
tissue was performed with Abbott M200Sp CMV
DNA Real-Time PCR Test (Abbott Diagnostics
GmbH, Chicago, USA). Plasma and serum samples
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were used directly. At least four mucosal biopsies
were taken from the ulcerative area. Biopsy
specimens were also examined for CMV inclusion
bodies.

Diagnosis and treatment protocol of CMV
infection

CMV infection was diagnosed with the presence of
one or more criteria (plasma or tissue CMV DNA
positivity or staining of inclusion bodies with
H&E). Serum CMV DNA lower limit value was
determined as 1000 copies / mL and tissue CMV
DNA lower limit value was determined 250
copies/mg!l. All patients were evaluated as CMV
colitis. CMV DNA was studied in 13 tissue samples
of 15 patients. 7 of 15 patients had serum CMV-
DNA levels over 1000 copies / mL. Pathology
samples of 10 patients were evaluated, and CMV
inclusion bodies weren't detected. Ganciclovir
(Cymevene, Roche Products Limited, Welwyn
Garden City, UK) was administered for three
weeks to treat CMV infection. During this time, the
dose of steroids was reduced stepwise.

Statistical Analysis

SPSS program (2015) version 23 was used for
statistical analysis.  Descriptive  statistical
parameters (mean, standard deviation, median
frequency, ratio, and min-max) of the study data

were calculated. The Shapiro-Wilks and
Anderson-Darling tests were used for testing
normality. Non-parametric tests were used for
non-normal distributed data.

RESULTS

Fifteen patients with steroid-resistant ulcerative
colitis with serum CMV DNA levels>1000
copies/mL or tissue CMV DNA levels>250
copies/mg were treated with 5 mg/kg ganciclovir.
Tissue CMV DNA levels of 8 patients were found
higher than 250 copies/mg, although serum CMV
DNA levels were below 1000 copies/mL. The
pathologic specimens of 11 patients were
evaluated for CMV inclusion bodies, but inclusion
bodies weren't seen. Pathologic specimens could
not be evaluated immunohistochemically due to
technical insufficiency. Tissue CMV DNA was
studied in 13 patients, and the lowest value was
determined as 1735 copies/mg. This diagnosis
was not supported by pathology in patients
diagnosed with tissue CMV DNA levels. This may
be due to technical inadequacy, inappropriate
sampling, or inexperience in evaluating.

The characteristics of the patients diagnosed with
steroid-resistant CMV colitis are described in the
table (Table 2). The appearance of CMV colitis in
colonoscopy was showed in image 1-3.

Table II: Characteristics of patients with resistant ulcerative colitis with tissue CMV levels higher than 1,000 copies/mg

Serum CMV DNA |1, 0 e cMV DNA
Patient number |Age-sex Type of colitis CMV IgM (copies/mL) . CMV pathology
(copies/mg)

1 51-M Pancolitis Negative <20 9.599,8 Negative

2 53-M Pancolitis Negative 51.618 1.096.492,4 Negative

3 55-M Pancolitis Unknown 3.055 Not performed Not performed
4 20-F Pancolitis Negative 1.190 4,334 Negative

5 47-M Pancolitis Unknown 4.651 155.786,4 Negative

6 59-M Pancolitis Positive 6.367 Not performed Not performed
7 29-M Pancolitis Unknown 5.407 17.959,8 Negative

8 40-M Pancolitis Negative 50 5.153,8 Negative

9 46-F Pancolitis Positive 108 18.211,6 Negative

10 27-F Pancolitis Unknown 123 5.170,9 Negative

11 50-F Distal colitis Unknown 313 25.066,1 Negative

12 47-M Distal colitis Negative 13.647 5.361,4 Not performed
13 40-M Pancolitis Unknown 44 1.735,9 Not performed
14 39-M Pancolitis Unknown 705 449.457,8 Negative

15 35-M Distal colitis Negative 91 174.150,8 Negative

206



Antiviral therapy was initiated regardless of the
tissue CMV DNA level in 8 patients with serum
CMV DNA levels < 1000 copies/mL. In 8
patients, tissue CMV DNA level was determined
to be over 250 copies/mg, and antiviral
treatment was initiated. Fifteen patients were
treated with ganciclovir for three weeks. Serum
and tissue CMV DNA levels were found negative
after treatment.

Figure 2: Erythematous and edematous appearance of
CMV colitis in colonoscopy
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Figure 3: Apperance of CMV colitis in colonoscopy

DISCUSSION

Ulcerative colitis has been known since the
1900s. However, aminosalicylates were found
to be effective for the treatment of this disease
in the 1940s1112.26, Resistance in the treatment
of this disease is one of the important problems
encountered. The association of CMV with
ulcerative colitis is known from the 1960s, but
it is important to detect the virus prior to
antiviral treatment.

In patients with ulcerative colitis, CMV infection
was first reported in the USA in 196113, Since
then, CMV infection is being investigated in
ulcerative colitis patients. However, an effective
diagnostic method is still controversial. It is
controversial whether CMV reactivation
increases inflammation in patients with IBD or
whether it is only a surrogate marker for IBD14.
In a prospective study, it was shown that CMV
infection was seen in 4.5% of new-onset
ulcerative colitis, suggesting that
immunosuppressive drugs may be a significant
risk factor for CMV infection!. However, it is
also possible that CMV is an "innocent audience"
in the background of the colon mucosa during
an active IBD period. For this reason, routine
CMV tests are not recommended for all patients
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with ulcerative colitis. However, during the
steroid-resistant colitis or acute exacerbations
treated with steroid therapy, PCR or
immunohistochemical methods should be used
to evaluate CMV. Several studies have used
many different methods to diagnose CMV
infection in steroid-resistant ulcerative colitis.
Although studies have shown that tissue CMV
DNA testing in mucosal biopsies is the most
sensitive method for detecting CMV colitis, it is
not explicitly stated which approach is better?¢-
19, Detection of CMV DNA by PCR analysis in
mucosal biopsies has been described as the
most sensitive method in patients with CMV
enteritis?0-22, Although serum CMV DNA is
negative, CMV infection can be detected in
tissue samples. Although the serum CMV DNA
level of a patient in our study was negative, the
tissue CMV DNA level was found to be 9599,3
copies/mg.

Our study was a retrospective study that
patients who referred to the hospital with acute
exacerbations and with steroid-resistant
ulcerative colitis were evaluated. Since our
study is retrospective, some patient's tissue
CMV DNA and pathology assessments were
missing. The possibility of acute gastroenteritis
caused by other infections was excluded, and
patients were evaluated for CMV colitis. Despite
the steroid treatment, the daily bloody stool
frequency of these patients was six or more, and
the general clinics were not improved.

Serum CMV DNA levels were studied in all
patients. Antiviral therapy was initiated
regardless of the tissue CMV DNA level in 7
patients with serum CMV DNA levels>1000
copies/mL. In 8 patients, tissue CMV DNA level
was determined to be over 250 copies/mg, and
antiviral treatment was initiated. The most
recommended diagnostic method is to show
inclusion bodies with immunohistochemical
staining in pathology specimens?32427.In our
study, the pathologic specimens of 11 patients
were evaluated for CMV inclusion bodies, but

inclusion bodies weren't seen. Pathologic
specimens could not be  evaluated
immunohistochemically due to technical
insufficiency. The viral culture wasn't studied
patients, which is a gold standard method for
CMV treatment. Since virus infection in culture
could last for weeks, it is not a practical method;
routine usage is not recommended?>. There is
no serum and tissue CMV DNA lower limit value
that was determined for CMV colitis diagnosis.
Most of the studies suggest the lower limit value
for tissue CMV DNA as 250 copies/mg. In our
study, tissue CMV DNA was studied in 13
patients, and the lowest value was determined
as 1735 copies/mg. This diagnosis was not
supported by pathology in patients diagnosed
with tissue CMV DNA levels. This may be due to
technical inadequacy, inappropriate sampling,
or inexperience in evaluating.

In Beswick et al’s review they stated that the
evaluation of CMV infection in acute
exacerbation in IBD is necessary for disease
management and treatment selection. Also
detection of CMV should be assessed a poorer
prognosis for this group of patients. Because of
CMV PCR has a high false-positive rate they
recommend to use immunohistochemical
analysis for diagnose?2s,

Mourad et al’s suggest that it is important to
keep a high clinical suspicion for CMV infection
who has acute excerbation of UC. This group of
patients are presenting with worsening of their
gastrointestinal symptoms, regardless of their
immunosuppression treatment. A delay in the
diagnosis and subsequent management could
be associated with poor outcomes, including
increased colectomy rates. If patients have
multiple inclusion bodies, they have started
antiviral treatment regardless of CMV tissue
PCR or positive IHC stains. If the inclusion
bodies are negative and patients have high CMV
tissue PCR [>250 copies/mg of tissue] or high
[HC staining [>four cells/ section], then they
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would also propose the endication of anti-viral
therapy?2°.

Goetgebuer et al. defined most Dutch
gastroenterologists acknowledge the
importance of CMV colitis in IBD. They have
given the initiation of treatment according to
tissue CMV PCR or pathology species3°.

Kwon et al. found a high rate of CMV infection in
IBD in their study. It has been reported that the
diagnosis of CMV infection is cost-effective by
reducing patient morbidity and hospitalization
rates3l.

However, despite the low serum CMV DNA
levels, the high levels of tissue CMV DNA are
noteworthy. This indicates that tissue CMV DNA
level is more valuable data for the diagnosis of
CMV colitis. This can be better demonstrated
with more patients and multicenter studies.

CMV infection should also be considered in
treatment-resistant patients and in patients
who develop acute attacks while under
treatment. For the diagnosis of CMV, CMV-PCR
in colon tissue specimens should also be
considered. In addition to endoscopic
appearance and serum CMV DNA levels.
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Abstract

Purpose: The aim of this study was to determine a management strategy for patients with retinal diseases to minimise
the potential risk of visual impairment due to the postponement of treatments and visits during the lockdown for COVID-
19.

Methods: Records of all patients who had rescheduled for retina appointments from March 20, 2020, to June 1, 2020,
were identified to evaluate the details regarding best-corrected visual acuity (BCVA) before the COVID-19 pandemic (Vo
visit) and at the first visit after lockdown (V1 visit); primary diagnosis, duration of postponement (weeks), change in
Snellen line and intravitreal injection (IVI) requirement were recorded. Patients were rescheduled according to our
diagnosis-based triage practice pattern; emergency, Group 1; urgent, Group 2; routine, Group 3; and elective, Group 4.
BCVA, loss of Snellen line, IVI requirement, and duration of postponement were compared between VO and V1 visits. In
addition, BCVA, change in Snellen line, and the relationship between loss in Snellen line and duration of postponement
was evaluated in intravitreally injected patients with neovascular age-related macular degeneration (nAMD) and diabetic
macular edema (DME).

Results: A total of 1,383 eyes of 763 patients were recruited in this study. The difference in BCVA at VO visit was
statistically significant among the groups and better in Group 4 (p<0.000). BCVA at V1 visit was worse in group 1 and
statistically different between groups (p<0.001). BCVA was also worse at V1 visit than Vo visit in groups 1 and 2 (p<0.001
and p=0.003). Patients with nAMD had more loss in Snellen line than patients with DME in Group 1 who were injected
intravitreally (p=0.004).

Conclusion: These results can support retina specialists in anticipating the possible clinical consequences of outbreaks
on retina patients and developing successful management strategies.
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Covid-19 Salgin Siirecinde Retina Hastaliklarinin Onceliklendirilmesi
0z
Amag: Calismanin amact COVID-19 karantinasi sirasinda retina hastaligl olanlarda tedavi ve muayene ziyaretlerinin
ertelenmesi nedeniyle potansiyel gorme bozuklugu riskinin en aza indirecek bir yonetim stratejisi belirlemektir.

Yontemler: 20 Mart 2020 - 1 Haziran 2020 tarihleri arasinda retina takipleri yeniden planlanan hastalar belirlenerek COVID-
19 pandemisi 6ncesi (Mo muayene) ve pandemi sirasindaki ilk muayene (M1 muayene) en iyi diizeltilmis gérme keskinlikleri
(EIDGK), primer tanilari, ertelenme siiresi (hafta), Snellen sira degisiklikleri ve intravitreal enjeksiyon gereksinimi hasta
kayitlarindan elde edildi. Hastalarin takip planlari taniya dayali triyaj uygulama sistemimize gore Grup 1; acil, Grup 2; zorunlu,
Grup 3; rutin ve Grup 4; elektif olarak yeniden belirlendi. Mo ve M: muayenelerdeki EIDGK, Snellen sira degisiklikleri,
intravitreal enjeksiyon gereksinimi ve ertelenme siireleri karsilastirildi. intravitreal enjeksiyon uygulanan neovaskiiler yasa
bagh makula dejeneransi (YBMD) olan hastalar ve diyabetik makuler 6demli (DMO) hastalardaki EIDGK ve Snellen sira
degisiklikleri; Snellen sira kaybi ile gecikme stiresi arasindaki iliski degerlendirildi.

Bulgular: Calismaya 763 hastanin toplam 1383 gozii dahil edildi. Mo muayenede EIDGK-gruplar arasinda istatistiksel olarak
anlamli farkhiydi ve Grup 4’te daha iyiydi (p<0,000). M1 muayenedeki EIDGK Grup 1’de daha kétiiydii ve her grup arasinda
istatistiksel olarak farkhlik vardi (p<0,001). Ayrica EIDGK Grup 1 ve Grup 2’de M; muayenede Mo muayeneden daha kotiiydii
(p<0,001 ve p=0,003). Grup 1’de intravitreal enjeksiyon yapilanlardan neovaskiiler YBMD’li hastalarda DMO’lii hastalara gére
Snellen sira kaybi daha fazlaydi (p=0.004)

Sonug: Bu sonuglar retina uzmanlarina salginin retina hastalarindaki olasi klinik sonuglari tahmin etme ve basarili yénetim
stratejileri gelistirilmesinde yol gosterici olabilir.

Anahtar kelimeler: COVID-19; koronaviriis salgini; 6nceliklendirme; retina hastaliklari.

INTRODUCTION

In December 2019, a new strain of the coronavirus
family causing severe pneumonia was identified?.
The disease was named ‘Coronavirus Disease
2019 (COVID-19) by the World Health
Organization (WHO) and then elucidated as a
Public Health Emergency of International Concern
and approved COVID-19 as a pandemic on March
11, 20202

Being 65 years or older, having poorly controlled
underlying health problems, and living in care
facilities are the widespread risk factors for
developing serious symptoms of COVID-19
infection, and these factors are also common
among patients with retinal diseases. Many
patients with retinal diseases may also have one
or more health problems such as chronic lung
disease, serious cardiovascular complications,
being immunocompromised, diabetes mellitus,
hypertension, obesity, chronic liver, and chronic
kidney diseases, all of which make them
vulnerable to more severe COVID-19 disease3.

Retinal diseases, including neovascular age-
related macular degeneration (nAMD), diabetic

macular edema (DME), and macular edema
secondary to retinal vein occlusion (RVO), require
intravitreal anti-vascular endothelial growth
factor (anti-VEGF) or steroid injections in a timely
manner. A postponement of care for these
patients can serve in permanent visual
impairment, and thence, a follow-up algorithm is
essential for these patients. Therefore, the retina
specialists sought to triage patients and decided
that needs urgent care. Eye care professionals
must always consider individual medical and
social situations apart from financial status such
as age of the patient, laterality of the disease,
location of the patient, and the availability of
medical care during the lockdown.

To characterise the proper reappointment
interval and produce guidance on implementing
steps to prioritise treatment and grade priority,
we sought to identify the demographic features of
patients, intravitreal injection (IVI) rate, and
visual acuity according to medical records before
and during the COVID-19 pandemic. Management
of patients with retinal diseases requires
determining indispensable medical needs and
considering healthcare staff and patients to
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decrease the risk of infection spread. The present
study aims to determine the management strategy
of retinal diseases by our diagnosis-based triage
practice pattern and identify the effects of delay in
follow-up and intravitreal treatment on the visual
status of patients during the COVID-19 pandemic.

METHODS

Yildirim Beyazit University Medical School Ethic
Committee of Clinic Trials (Ankara, Turkey)
confirmed the study on December 16, 2020, with
an approval number of 116. Furthermore, written
informed consent was acquired from the subjects
in accordance with the Declaration of Helsinki.
The present prospective study utilised data from
medical records in the retina department of a
tertiary referral hospital in Turkey.

Table I: Triage of retinal clinic situations
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After the first COVID-19-positive patient was seen
in Turkey in March 2020, health services were
interrupted for a while. Continuation of care for
patients with retinal diseases, where possible, is
essential to avoid irreversible vision impairment.
Obscuring delays of appointments without
rescheduling within a proper time may result
unpredictably. When considering these factors,
the necessity of a triage pattern is apparent. Our
management strategy for prioritising to grade the
disease severity during the outbreak was based
on the diagnosis and clinical features.
Appointments of patients with retinal diseases
between March 20, 2020, and June 1, 2020, were
rescheduled, and patients were prioritised as
mentioned in Table 1.

Emergency-seeimmediately-

Urgent-see as soon as possible-

Routine-reschedule 4-6 Elective-reschedule>6

« Suspected or confirmed active

Group 1 Group 2 months Group 3 months-Group 4
* Macular edema requiring |, oo oo stage non-
treatment neovascular (dry) AMD
*« Severe NPDR with/without y

» Stable NAMD (require

cases

New/Follow-up :

nAMD needing treatment

¢ VI for DME, CRVO, and
macular edema.
Active PDR requiring and
continuing  treatment  never
lasered and/or with recent
vitreous hemorrhage at last visit
« VI controls without loading
dose

macular edema

« VI controls with just completed
loading dose

¢« NAMD in the first two years of
treatment

 Late-stage AMD with just vision
loss before the outbreak

* RVO requiring treatment (laser
or IVI)

no treatment)
. Moderate NPDR
without macular edema

* Early-stage  non-
neovascular (dry) AMD

« Mild NPDR
CS.CR . . Stable; treated
* Retinal dystrophies . . . .
) proliferative diabetic
» Screening for macular ;
S retinopathy
drug toxicity ¢ Peripheral retinal
» Stable RVO with .
degeneration

« Treatment-naive PDR patients

macular edema, having
had multiple intravitreal
injections

AMD: age-related macular degeneration, CRVO: central retinal vein occlusion, CSCR: central serous chorioretinopathy, IVI: intravitreal injection,nAMD:
neovascular age-related macular degeneration, NPDR: non-proliferative diabetic retinopathy, PDR: proliferative diabetic retinopathy, RVO: retinal vein

occlusion

Guidance for prioritising patients according
to medical history and need

Based on our diagnosis-based triage system, we
classified cases as emergency, urgent, routine, and
elective (1 to 4). Group 1 is emergency and see the
patient immediately; Group 2 is urgent and
considers examining the patient as soon as
possible; and Group 3 is routine and reschedule
appointments within 3-6 months. The cases that
can be postponed for more than six months
without a prominent risk for visual impairment

and functioning are qualified as “elective” and
classified as Group 4.

Intravitreal injection control patients without
loading dose, suspected or confirmed active
nAMD needing treatment, new cases with vision
loss or visual field defects, and new central retinal
vein occlusion (CRVO) cases were prioritised as
Group 1, and their treatment schedules were
maintained immediately. In addition, IVI for
nAMD, DME, RVO, and macular edema were
classified as Group 1 to complete the loading dose
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for maximising the reappointment interval as
much as possible.

Patients with nAMD in the first two years of
treatment who need frequent IVI two years after
the diagnosis of nAMD%5 late-stage non-
neovascular (dry) AMD with vision loss at the last
visit before the outbreak of COVID-19, and IVI
controls with a recently completed loading dose
apart from visual status were prioritised as group
2.

Patients with DME and macular edema secondary
to branch retinal vein occlusion (BRVO) are less
likely to endure irreversible vision loss in the
short term®7 nevertheless, extended and delayed
treatments (> 4-6 months) should be prevented;
the process should be assessed depending on the
analysis of subgroups, age, types of diabetes and
course of disease progression during the follow-
up period. Generally, diabetic retinopathy (DRP)
stages were defined as severe nonproliferative
diabetic retinopathy (NPDR) in Group 2, moderate
NPDR in Group 3, and mild NPDR in Group 4
unless macular edema persists (Table 1).

Proliferative diabetic retinopathy (PDR) patients
without-DME; vitreous hemorrhage, panretinal
photocoagulation need, and patients with
asymptomatic peripheral retinal degeneration
and early-stage non-neovascular AMD were
classified into Group 4.

Subgroup analysis of DRP was classified as PDR
and NPDR; PDR was subgrouped as active or

inactive, and NPDR as mild, moderate, or severe.
The subgroup analysis of AMD was described as
neovascular and non-neovascular; nAMD as active
or stable and non-neovascular as early,
intermediate, or late stage.

All prioritised patients were called to inform them
about rescheduling and arrange a new
appointment. The records of 763 patients
examined after the lockdown were recruited in
this study. Best corrected visual acuity (BCVA)
before the COVID-19 pandemic (Vo visit) and at
the first visit after lockdown (V1 visit), gender, age,
primary diagnosis, duration of postponement

(weeks), change in Snellen line, and IVI
requirement for each group were evaluated.
BCVA, loss of Snellen line, intravitreal injection
requirement, and duration of postponement were
compared between Vo and V1 visits. BCVA and loss
of Snellen line were evaluated in intravitreally
injected patients with nAMD and DME. The
relationship between loss in Snellen line and
duration of postponement was determined. The
IVI rate and the distribution of diagnosis in each
group were also compared.

Statistical Analysis

All analyses and calculations were performed via
IBM SPSS Statistics 22.0 (IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp.).
BCVA at Vo and V; visits were determined using
Snellen chart and converted to the logarithm of
the minimal angle of resolution (logMAR) for the
statistical analyses. Independent samples t-test or
Mann-Whitney U test was used to compare
quantitative variables among groups. Paired
sample t-test was used to determine the
differences at Vo and Vi visits in each group.
Correlations with changes in Snellen line were
analysed using Spearman’s correlation coefficient.
All data were expressed as mean+ standard
deviation (+SD). A p-value < 0.05 was considered
statistically significant in the present study.

RESULTS

A total of 763 patients’ appointments were
rescheduled. 432 (56.7%) women and 331
(43.3%) men were recruited in this study. BCVA
was worse at Vi visit (p=0.000); mean BCVA was
0.46 = 0.49 logMAR units at Vovisitand 0.48 + 0.51
logMAR units at V1 visit. 1383 eyes of 763 patients
were analysed; 98 (7.1%) eyes had active nAMD,
and 102 (7.4%) had active PDR. In addition, 430
(31.1%) had non-neovascular AMD, and 36
(2.6%) had stable nAMD. Of the studied eyes, 347
(25.1%) had NPDR, and 143 (10.3%) had inactive
PDR. Furthermore, 592 (42.8%) patients had any
form of DRP, and 63 (4.6%) had CRVO or BRVO.
The distribution of diagnosis in the study
population is summarised in Table 2.

Table II: Distribution of diagnosis in the study population
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Diagnosis n, %
Active nAMD 98 (7.1%)
Non-neovascular AMD 430 (31.1%)
Stabil NAMD 36 (2.6%)
DRP 592 (42.8%)
NPDR 347 (25.1%)
Active PDR 102 (7.4%)
Inactive PDR 143 (10.3%)
CRVO/BRVO 18/45 (4.6%)
Peripheral retinal degeneration 32 (2.3%)
Epiretinal membrane 36 (2.6%)
Others (CSCR, telangiectasia, degenerative 96 (6.9%)

myopia, HTRP, retinal dystrophy)

Total 1383 (100%)

AMD: age-related macular degeneration, BRVO: branch retinal vein
occlusion, CRVO: central retinal vein occlusion, CSCR: central serous
chorioretinopathy, DRP: diabetic retinopathy, HTRP: hypertensive
retinopathy, n: number, nAMD: neovascular age-related macular
degeneration, NPDR: non-proliferative diabetic retinopathy, PDR:
proliferative diabetic retinopathy.

Group 1 consisted of 177 (12.8%) eyes of 94
(12.3%) patients; 211 (15.3%) eyes of 116
(15.2%) patients were in Group 2, 464 (33.6%)
eyes of 256 (33.6%) patients were in Group 3 and

531 (38.4%) eyes of 297 (38.9%) patients were in
Table III: Characteristic features of study groups
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Group 4 (Table 3.). When comparing BCVA at Vi
visit between groups apart from groups 1 and 2,
the comparisons were statistically significant and
better in Group 4 (p<0.000, each comparison;
apart from Group 1 vs Group 2 p=0.081). BCVA at
V1 visit was worst in Group 1 and statistically
different among groups (p<0.001, in all
comparisons). BCVA was worse at V; visit than Vj
visitin groups 1 and 2 (p=0.000 and p=0.003). No
difference was observed in groups 3 and 4
(p=0.117 and p=0.830).

The majority of patients in Group 1 had active
nAMD (n=43, 23.7%) and active PDR (n=44,
23.8%). Group 2 was similar to group 1; active
nAMD (n=55, 26.1%) and active PDR (n=58,
26.6%). The majority of patients were taken care
of for DRP (n=212, 45.7%) in Group 3 and non-
neovascular AMD (n=262, 49.3%) in Group 4
(Table 3).

Group 1 Group 2 Group 3 Group 4 p-value
Number of patients 94 (12.3%) 116 (15.2%) 256 (33.6%) 297 (38.9%)
Number of eyes 177 (12.8%) 211 (15.3%) 464 (33.6%) 531 (38.4%)
Age (years) 63.63+7.7 64.61+7.75 58.3+8.6 59.5+9.3 0.000*
BCVA(logMAR)
Vo 0.76+0.59 0.65+0.55 050+0.48 0.25+0.31 0.000*
Vi 0.9+0.66 0.71+0.54 0.51+0.48 0.25+0.32 0.000*
Active nNAMD (n,%) 43 (23.7%) 55 (26.1%) - -
Non-neovascular AMD (n,%) 16 (9%) 28 (13.2%) 124 (26.7%) 262 (49.3%)
DRP (n,%) 107 (59.9%) 103 (47.9%) 212 (45.7%) 170 (31.9%)
Active PDR (n,%) 44 (23.8%) 58 (26.6%) - -
Inactive PDR(n,%) - 89 (19%) 54 (10%)
NPDR (n,%) 63 (36.1%) 45 (21.3%) 123 (26.7%) 116 (21.9%)
CRVO/BRVO (n,%) 5/3 (4.5%) 4/10 (6.6%) 8/27 (7.5) 1/5 (1.1%)
Requirement of IV 114(64.4%) 53 (25.1%) 8 (1.7%) ;
(n,%)
Duration of postponement(weeks) 3.8+1 6.3+1.2 16.4+4.7 29.9+5.7 0.000*

AMD: age-related macular degeneration, BCVA: best-corrected visual acuity, BRVO: branch retinal vein occlusion, CRVO: central retinal vein occlusion,
DRP: diabetic retinopathy, IVI: intravitreal injection, n: number, nAMD: neovascular age-related macular degeneration, NPDR: non-proliferative diabetic
retinopathy, PDR: proliferative diabetic retinopathy, V0: last visit before COVID-19 pandemic, V1: first visit after the lockdown.*p<0.001

In total, 175 eyesin groups 1, 2, and 3 required IVI.
There was a significant difference in VI
requirement between groups, with the most being
found in Group 1 (p<0.01): 114 (64.4%) eyes in
Group 1, 53 (25.1%) in Group 2 and 8 (1.7%) in
Group 3. The duration of postponement was 3.8+1
weeks in Group 1, 6.3+x1.2 weeks in Group 2,

16.4+4.7 weeks in Group 3, and 29.9+5.7 weeks in
Group 4 (Table 3).

Of the eyes requiring 1VI, 114 (65.1%) were in
Group 1, 53 (30.3%) were in Group 2, and 8
(4.6%) were in Group 3. These injections included
both loading and PRN (pro re nata) doses. Patients
with active PDR and NPDR with macular edema
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required more IVIin groups 1 (eyes, n=63; 55.3%)
and 2 (eyes, n=26; 49%). BCVA at Vi visit was
significantly worse in Group 1 and Group 2 than
BCVA at Vj visit (p<0.001 and p<0.001), and no
difference was found in Group 3 (p=0.588)
(Table4).

Table [IV: Distribution of intravitreal injection
requirement by diagnosis

Group 1 Group 2 Group 3
Number,n (%) 114 (65.1%) 53 (30.3%) 8 (4.6%)
Active nAMD (n,%) 41 (36%) 23 (43.4%)
DME 63 (55.3%) 26 (49%) 3 (37.5%)
Active PDR (n,%) 22 (19.3%) 13(24.5%)
NPDR (n,%) 41 (36%) 13 (24.5%) 3 (37.5%)
RVO (n,%) 8 (6.6%) 4(7.6%) 5 (62.5%)
Other (n,%) 2(2.1%)
BCVA (logMAR)
Vo 0.81+0.49 0.63+0.41 0.67+0.65
Vi 1.02+0.59 0.82+0.45 0.76+0.59
p-value 0.000* 0.000* 0.588

BCVA: best-corrected visual acuity, DME: diabetic macular edema, nAMD:
neovascular age-related macular degeneration, NPDR: non-proliferative
diabetic retinopathy, PDR: proliferative diabetic retinopathy, RVO: retinal
vein occlusion, V0: last visit before COVID-19 pandemic, V1: first visit after
the lockdown.*p<0.001

Intravitreally injected patients were also
compared in groups 1 and 2 according to the
diagnosis of retinal diseases such as nAMD and
DME. BCVA at Vo and V1 visits were worse, and
loss in Snellen line was more in patients with
nAMD than in patients with DME in Group 1
(p=0.031, p<0.001, and p=0.004). Patients with
nAMD were also older than patients with DME
in groups 1 and 2 (p<0.001 and p<0.001).
However, the duration of postponement was
not different between patients with nAMD or
DME in groups 1 and 2 (p=0.623 and p=0.984)
(Table 5). A longer duration of postponement
and the priority of group had moderate
correlation with more loss in Snellen line
(p<0.001, Spearman correlation: 0.422 and
CI:0.367-0.477, p<0.001, Spearman correlation:
0.415, C1:0.359-0.469 and p<0.001).

Table V: Comparison of intravitreally injected patients with nAMD and DME in groups 1 and 2.

Group 1 Group 2
nAMD DME value nAMD DME value
(n=41) (n=63) p (n=23) (n=26) p
Age (years) 69.3+4.5 61+7.2 0.000%* 69.8+5.2 60.3+5.4 0.000%*
BCVA (logMAR)
Vo 0.97+0.56 0.74+0.41 0.031* 0.68+0.45 0.63+0.39 0.944
Vi 1.340.65 0.85+0.45 0.000%* 0.94+0.44 0.94+0.44 0.242
Change in Snellenline -0.094+0.097  -0.045:0.055  0.004* | -0.078+0.079  -0.135+0.103 0.057
Duration of | 395+1.02 3.84+1.13 0.623 6.65+1.43 6.7741.17 0.984
postponement(weeks)

BCVA: best corrected visual acuity, DME: diabetic macular edema, nAMD: neovascular age-related macular degeneration, Vy: last visit before COVID-19

pandemic, Vi: first visit after the lockdown. *p<0.05 **p<0.001

DISCUSSION

The COVID-19 outbreak has resulted in
unpreventable number of infections and deaths
in recent times and continues to damage the
healthcare systems. Meanwhile, we can provide
the appropriate care by constituting a safety
practice pattern and prioritising patients
vulnerable to COVID-19. In addition, several
organisations, including the American Society of
Retina Specialists, Canadian Ophthalmological

Society, and Japanese Ophthalmological Society,
have declared general guidance for
ophthalmologists to administer care to patients
during the COVID-19 pandemic8-14. However,
these guidances are specifically appropriate to
the country’s healthcare system, and their
applicability to other countries is based on
country-specific factors.

In the present study, we have developed a triage
pattern for managing patients with retinal
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diseases during the COVID-19 lockdown and
outbreak in Turkey. As significant as visual
impairment may be to patients, we always
consider that non-ophthalmic life-threatening
conditions must replace ophthalmological
considerations with this diagnosis-based triage
practice pattern. The safety of patients and
healthcare staff is critical in all steps.

A decline in the number of appointments can
decrease the risk of exposure to COVID-19,
though an extended period of not visiting the
ophthalmologist may result in irreversible
visual impairment. Thus, patients with retinal
disorders can be triaged effectively and
efficiently using this triage pattern without
facilitating disease transmission. Postponed

appointments were rescheduled by
determining each  patient’'s  diagnosis,
prognosis, and medical history. After

prioritising, all patients in each group were
called to inform them about the rescheduling
date; therefore, appointment delay was
favorably controlled.

Government restrictions on the movement of
>65 years older elderly persons in Turkey to
decrease any potential exposure to the virus,
and the stack of arranged appointments may
necessitate prioritising the appointments for
the elderly population essential. When
considering the vulnerability of elderly patients,
the accuracy of triage systems has been
receiving attention. Going through patients’
medical records may be time-consuming, but it
constitutes the basis of the triage system.

Retinal diseases, including PDR, DME, and
nAMD, that can result in permanent visual
impairment if not treated in a proper time
manner constituted the majority of patients
requiring IVI in priority groups 1 and 2 of the
study. Therefore, these patients generally
cannot have their visits delayed for an extended
period. On the other hand, retina specialists had
difficulty determining which patients requiring
intravitreal treatment were the most likely to
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endure a prolongation of their regular follow-up
interval to reduce patient, medical staff, and
physician exposure and decrease the spread of
COVID-19. The requirement of IVI, diagnosis
distribution, and visual acuity varied between
priority groups in this study. 64 of 98 patients
with active nAMD required intravitreal
treatment, and 35 of 102 patients with active
PDR required intravitreal treatment. There was
more Snellen line loss in patients with nAMD
than in patients with DME. Snellen line loss had
a moderate positive correlation with the
duration of postponement. The worst visual
acuity, the least number of patients, and the
most amount of IVl were in Group 1. Viola et al15
determined lower adherence to IVI treatment
rate during lockdown weeks compared to
unlocked weeks and the previous trimester. In
the current study, loss in Snellen line was more,
and BCVA at Vo and V1 visits were worse in
patients with nAMD than in patients with DME
intravitreally injected in Group 1. Defining the
bounds of groups and examining the prioritised
groups as soon as possible may minimise the
unpredictable outcomes of COVID-19 on
patients with retinal diseases and in retina
departments. Thus, the goal of our practice
pattern is to optimise the advantages for
patients. Individual patient factors may need to
be considered when determining whether to
bring a patient in or when defining the period
between visits.

Intravitreal injections are mandatory visits, and
a longer duration of postponement may
increase the risk of potential vision loss for
patients with nAMD rather than patients with
DME. However, while planning to reduce the
risk of vision loss and avoid exposure to viral
loads, priority patients should be identified with
a diagnosis-based triage practice pattern.
Increased loss in Snellen line was associated
with a longer duration of postponement in the
high-risk group. This relation may be because of
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the short-term effect of the COVID-19 pandemic
on patients with retinal diseases.

In retina departments, retina specialists are on
the frontline, which means a high risk of
exposure to COVID-19 because they examine
patients at a very close distance. Thus, the
psychological stress caused by COVID-19 on
healthcare providers is unavoidable, a fact that
has been well described!®17. Prioritising
patients according to this triage pattern would
avoid not only the burden on healthcare
profesionals but also support their well-being.

To the best of our knowledge, no studies have
been published on the distribution of diagnosis
in rescheduled patients, characteristic features,
and differences in prioritised groups in a retina
department. Our triage scheme also has some
limitations. In this study, the available data of a
single centre were limited to short-term, had
records of two different time periods, and
lacked long-term results. Furthermore, this
study did not include the evaluation of those
outcomes that should have been done after the
end of the pandemic was absent. Therefore, we
could not compare our preliminary results with
any in the literature.

We hope this diagnosis-based triage practice
pattern should become the preferred practice of
retina specialists, where applicable. Indeed, the
applicability of this practice pattern will be
based on the actual status of the pandemic in
each individual country; however, the general
principles should be appropriate worldwide.

CONCLUSION

The probability of exposure to COVID-19 can be
reduced by postponing scheduled
appointments. Triage based on the severity of
retinal diseases and COVID-19 status,
appropriate and acceptable personal protective
equipment, social distancing, sanitisation, and
other mandatory precautions should help retina
specialists  perform  their  professional
responsibilities in a safe manner. Using

preferred triage practice patterns will facilitate
overcoming safer patient encounters without
detriments to the patients and healthcare staff.
In conclusion, these preliminary results can
help retina specialists anticipate the possible
consequences of outbreaks on retina patients
and develop successful management strategies.
These results also emphasise prioritising the
retinal diseases is mandatory for avoiding
persistent visual impairments.
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Ophthalmological Association, 2021
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Abstract

Objective: The goal of this research is to evaluate the efficiency of computed tomography texture analysis in
differentiating renal cell carcinoma from a high-attenuation renal cyst on non-contrast computed tomography.

Methods: Forty-nine non-contrast abdominal computed tomography examinations, 27 patients with high-attenuation
renal cyst and 22 patients with renal cell carcinoma were evaluated retrospectively. Region of interest was drawn to
cover the entire lesion in the sections. Gray-level intensity (Hounsfield Unit value), entropy, standard deviation,
uniformity, kurtosis, skewness, size% lower, size % mean, size% upper, values were obtained by texture analysis. The
findings of both groups were compared statistically.

Results: Mean and median gray-level intensity values and entropy values were significantly higher in renal cell
carcinoma than in high-attenuation renal cyst (p<0.001). There was no significant difference in other parameters. When
receiver operator characteristics analysis was performed for the mean value, the area under the curve value was found
to be 0,754. When the threshold value was selected as 34.5708, 72.7% sensitivity and 66.7% specificity was found.

Conclusion: Texture analysis may be useful in differentiating renal cell carcinoma from high-attenuation renal cysts on
non-contrast computed tomography.
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Kontrastsiz BT'de BT tekstur analizi ile Yiiksek atenuasyonlu Renal Kist ve RCC'nin ayrimi
0z
Amag: Bu calismanin amaci kontrastsiz bilgisayarli tomografide, yiliksek atenuasyonlu renal kist ve renal hiicreli
karsinom ayriminda, bilgisayarli tomografi tekstiir analizinin etkinligini degerlendirmektir.

Yontemler: Kirk dokuz kontrastsiz abdomen bilgisayarl tomografi incelemesi, yliksek atenuasyonlu 27 renal kistli hasta
ve renal hiicre karsinomlu 22 hasta retrospektif olarak degerlendirildi. ilgi alani, kesitlerde tiim lezyonu kapsayacak
sekilde cizildi. Gri seviye intensitesi (Hounsfield birim degeri), entropi, standart deviasyon, uniformite (uniformity),
basiklik (kurtosis), carpiklik (skewness), size % lower, size % mean, size % upper, degerleri tekstur analizi ile elde edildi.
Her iki grubun bulgular istatistiksel olarak karsilastirildi

Bulgular: Ortalama ve medyan gri seviye intensitesi degerleri ile entropi degerleri renal hiicreli karsinomda anlamlh
olarak yiiksek-atenuasyonlu kistten daha ytiksekti (p<0.001). Diger parametrelerde anlamli bir farklilik yoktu. Ortalama
deger icin alic1 islem karakteristikleri analizi yapildiginda, egri altindaki alan 0,754 olarak bulundu. Kesim degeri 34.5708
secildiginde, %72,7 sensitivite ve %66,7 spesifite bulundu.

Sonug: Kontrastsiz bilgisayarli tomografide, renal hiicreli karsinomu yiiksek ateniiasyonlu renal kistlerden ayirt etmede
tekstur analizi faydali olabilir.

Anahtar kelimeler: Tekstur analizi, Yiiksek atenuasyonlu renal Kist, Renal hiicreli karsinom

INTRODUCTION proteinaceous or hemorrhagic contents. Ari et
al showed that a homogeneous renal lesion with
an attenuation of 70 HU or higher at
unenhanced CT is more than 99.9% likely high-
attenuation renal cyst®. But hyperattenuating
renal cysts with values below 70 HU may not be
differentiated from RCC at non-contrast CT
because both have similar densities!0. Density
measurement alone may cause errors in
diagnosis!l. Therefore, ultrasound, contrast-
enhanced CT or MR imaging (especially T1
sequence) may be required. But non-contrast
imaging should be done in patients with chronic
kidney disease or IV contrast media allergy!2. In
With radiological imaging is used more oftenin  addition, new imaging increases the radiation
daily practice incidental kidney lesions are dose, cost, and workload. Therefore, it is
determined commonly, especially among the jmportant to differentiate RCC from high-

elderly. Many of these are detected on non- attenuation cysts with values below 70 HU on
contrast abdominal CTé7. A non-contrast ypenhanced CT.

abdomen CT is used to assess flank pain, renal
stone, and screening colon cancer. The most
common renal lesions are cysts and renal cysts
are present in ~40% of all CT scans8. Benign
renal cysts with  water attenuation,
homogeneous, and well-defined are easily
characterized at CT. But, some benign renal
cysts have high attenuation (>20 HU) due to

Renal cell carcinoma (RCC) is the eighth most
prevalent cancer in humans, arising from the
renal tubular epithelium!. RCC constitutes 2%
of all malignant tumors seen in adults and 80%
of all kidney tumors2. It has clinical outcomes
with wide variation3. Major clinical features are
macroscopic hematuria (60 %), flank pain (40
%), palpable flank mass (30-40%). This triad is
only seen in 10-15% of patients* Therefore, RCC
is most commonly diagnosed incidentally with
ultrasound, computed tomography (CT), or
Magnetic Resonance Imaging MRI>.

Tissue heterogeneity is associated with
microscopic biological changes. The
radiological images used for diagnosis are
digital. Texture analysis is a technique for
evaluating signal properties in digital images,
such as gray-level intensity and pixel location.
Entropy, gray-level intensity, uniformity,
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skewness, and kurtosis are all measured using
this post-processing technique?3.

The majority of RCCs are heterogeneous,
especially when measured in the small region of
interests (ROI)14. Texture analysis can provide
information regarding intralesional
heterogeneity. Therefore, texture analysis may
be useful in distinguishing between cysts and
RCC. In the literature, we could not find any data
related to texture analysis in the differentiation
of high-attenuation cyst and RCC. The aim of this
study is to evaluate the efficiency of CTTA in

differentiating high-attenuation renal cysts
from RCC on non-contrast CT.
METHODS
Study Design and Participants
Firat University local ethics committee

approved this retrospective study on 16
December 2021 (Protocol No: 2021/13-48).
The research was carried out at Firat University
Hospital. Images of patients who underwent
non-contrast abdominal CT between 2017-
2020 were examined retrospectively. Imaging
indications were flank pain, renal stone,
hematuria, and patients with chronic kidney
disease or IV contrast media allergy. 140 renal
lesions with a density higher than 20 HU were
detected. Renal lesion with an attenuation of 70
HU or higher at unenhanced CT is high-
attenuation renal cyst®. Therefore, 80 renal
lesions with a density greater than 70 HU were
excluded from the study. 60 renal lesions with a
density higher than 20 HU were included in the
study. Contrast-enhanced MRI had been
performed in 49 of 60 patients. MRI findings of
27 patients were compatible with Bosniak type
2 cyst, and MRI findings of 22 patients were
compatible with RCC. RCC diagnosis of 22
patients had been pathologically confirmed.
Thus, forty-nine non-contrast abdominal CT
examinations, 27 patients with high-
attenuation renal cysts, and 22 patients with
RCC were included in the study.
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CT protocol and Texture analysis

CT examinations were made by a GE Optima
(General Electric Medical Systems, Milwaukee,
WI) with 128 detectors. The axial abdomen
images were loaded into a 27-inch iMac
computer. Texture analysis was measured using
OsiriX V.4.9 imaging software. An ROI was
drawn in the sections to cover the whole lesion.
(Figure 1, Figure 2). The mean, standard
deviation, median, minimum, maximum,
variance, entropy, uniformity, skewness,
kurtosis, size %L, size %M and size %U values
were obtained from the gray level intensities of
the pixels in the ROIs13. Measurement was made
at a single slice of the lesion. An in-house
MATLAB software was used to give the whole
image analysis algorithm. (version R2009b;
MathWorks, Natick, MA, USA). The results of
both groups were compared statistically.

Figure 1: High-attenuation renal Cyst and CT texture
analysis

Figure 2: RCC and CT texture analysis
Statistical Analysis

IBM SPSS for Windows, version 25.0, was used to
conduct statistical analyses (IBM statistics for
Windows version 25, IBM Corporation, Armonk,
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New York, USA). The mean # standard deviation
are used to present the data. The Kolmogorov-
Smirnov test was used to determine the normality
of the distribution and the Student t-test was used
to compare the groups. Statistical significance was
defined as a p-value of less than 0.05. The Area
Under the Curve (AUC) was used to determine the
predicted validity of parameters.

RESULTS

The age range of patients with cysts was between
40 and 77 years. The age range of patients with
RCC was between 44 and 73. Of the patients with
hyperattenuating cysts, 15 were male and 12
were female. Of the patients with RCC, 14 were
male and 8 were female. No significant difference
was observed between the two groups in terms of
gender and age. Density values of the
hyperattenuating cysts were between 20 and 39
HU. Density values of the RCCs were between 34
and 64 HU. Mean gray-level intensity, median
value, and entropy values were significantly
higher in RCC than in high-attenuation renal cysts
(p<0.001) (Figure 3, Figure 4). Other parameters
did not show a significant difference (Table 1).
When receiver operator characteristics (ROC)
analysis was performed for the mean value, the
AUC value was found to be 0,754. When the
threshold value was selected as 34.5708, 72.7%
sensitivity and 66.7% specificity was found
(Figure 5).
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Figure 3. Mean values of RCC and high-attenuation renal
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Figure 4. Entropy values of RCC and high-attenuation
renal cyst

Table I: Texture analysis parameters for renal cyst and
RCC

High-attenuation Renal cell
renal cyst (n=27) | carcinoma (n=22)
Standard Standard P
Mean L Mean L
Deviation Deviation
Mean 28.44 12.57 47.78 22.79 |<0.001
SDfagﬁg‘:] 2150 | 1825 | 26.23 | 3891 |0577
Minimum |-18.70 | 29.40 -9.23 47.34 0.395
Maximum |181.04 | 303.56 | 190.45 | 324.17 | 0.917
Median 26.98 13.67 43.27 18.21 |<0.001
Variance |782.96 | 1532.05 |2133.36 | 6360.87 | 0.291
Entropy 5.15 0.52 5.64 0.41 <0.001
Size%L 12.94 6.08 13.57 4,91 0.697
Size%U 13.26 4.85 14.83 1.87 0.159
Size%M 73.79 10.39 71.60 6.60 0.394
Kurtosis 15.68 32.87 4,91 4,91 0.135
Skewness | 1.24 2.79 0.43 1.11 0.205
Uniformity | 0.25 0.15 0.23 0.09 0.592
i o ROC Curve

:E‘ o6
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Figure 5. ROC curve for the mean value (AUC=0.754).

223



DISCUSSION

The aim of this research was to evaluate the
efficiency of CTTA in differentiating renal cell
carcinoma from a high-attenuation renal cyst on
non-contrast CT. In our study, mean and median
gray-level intensity values and entropy values
were significantly higher in renal cell carcinoma
than in high-attenuation renal cyst (p<0.001).

Most incidental renal lesions are benign cysts.
Some of the benign cysts are complex cysts. A
hemorrhagic cyst with an attenuation of >70 HU
is also a complex cyst and the diagnosis is
already  straightforward on CT. But
differentiation of other high-attenuation renal
cysts from RCC can be difficult on unenhanced
CT. Contrast-enhanced imaging should be
performed in differentiating high-attenuation
renal cyst from RCC. The aim of this study was
to demonstrate the efficacy of CTTA in
differentiating complicated cysts and RCC
without the need for contrast-enhanced
imaging. According to the findings of our study,
texture analysis may be useful in differentiating
hyperattenuating renal cysts and RCC on
unenhanced CT images.

Hyperattenuating renal cysts do not even need
follow-up. But contrast-enhanced imaging
should be performed in patients with RCC to
make the subtype differentiation, staging, and
evaluate the relationship with adjacent
structures  (collecting  system, vascular
structures). CTTA can provide an effective
triage for additional imaging. CTTA may identify
hyperattenuating cysts and this eliminates the
need for contrast imaging.

RCCs are generally heterogeneous!*. Texture
analysis can reveal details about heterogeneity.
The degree of lesion heterogeneity is important
in evaluating renal masses. In our study, lesion
heterogeneity was evaluated by texture
analysis. Texture analysis not only evaluates
gray-level attenuation, but also kurtosis,
uniformity, skewness, and entropy. Entropy
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assesses the irregularity of the pixel histogram.
Our study showed entropy values were
significantly higher in RCC than in high-
attenuation renal cysts (p<0.001)

Schieda et al showed that sarcomatoid RCC is
more heterogeneous than clear cell RCC1>. Yu et
al.16 showed that texture analysis is a tool for
distinguishing RCC and oncocytomas. Raman et
al.l? showed that texture features including
standard deviation, entropy, and mean gray-
level intensity may be useful in differentiating
malignant and benign renal masses on contrast-
enhanced CT. Our study was performed on non-
contrast CT. Nathan et al. reported that high
entropy may be useful to differentiate cysts
from low-attenuation RCC at non-contrast CT
and sensitivity and specificity of entropy were
better than the other analysis parametersis.
Other studies showed that entropy can be used
to differentiate RCC from fat-poor renal
angiomyolipomal?21l,  Texture parameters,
especially mean gray-level intensity and
entropy are useful in characterizing renal
lesions. In our study, entropy and mean gray-
level intensity values were significantly higher
in RCC than in high-attenuation renal cyst.
When a high-attenuation renal lesion is
incidentally detected on non-contrast CT,
texture analysis can be used for lesion
characterization.

Takahashi et al.22 showed that skewness is
useful in  differentiating RCC  from
angiomyolipoma on unenhanced CT. Skewness
value was not significant in our study. Besides
all these, CT texture features, especially
entropy, are associated with tumor
histopathologic results?23.

There were a few limitations to our study. This
study was conducted retrospectively and with a
small number of cases. Texture analysis
measurement was made at a single slice of the
mass. There was no pathologic proof of a high-
attenuation renal cyst.
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In conclusion, hyperattenuating renal cyst and
RCC may have a similar appearance on non-
contrast CT. Our study purposed to
demonstrate the effectiveness of CT texture
analysis in differentiating hyperattenuating
cysts and RCC on unenhanced CT. According to
the findings of our study, texture analysis can be
useful in differentiating hyperattenuating renal
cyst from RCC on non-contrast CT. According to
texture analysis, it can be decided whether to
perform contrast-enhanced imaging or not.
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Amag: Akromegali hastalarinda biiylime hormonu (BH) ve insiilin benzeri biiyiime faktorii- 1(IGF-1) diizeyi ile hastalik

siiresi ile aktif ve remisyonda bulunan hastalarin epikardiyal yag kalinlig1 ve karotis intima-media kalinlig1 arasindaki
iliskiyi arastirmay1 amagladik.

Yontemler: Bu c¢alismaya 40 akromegalik hasta (23 kadin, 17 erkek) ve 40 kontrol grubu (23 kadin, 17 erkek) dahil
edildi. Hastalarin kilo, boy, viicut kitle indeksi, bel ¢evresi, sistolik ve diastolik kan basinglari, lipid paneli, insiilin, glukoz,
iire, kreatinin, BH, IGF-1 diizeyi 6l¢iildii ve tam kan sayimi yapildi. Ekokardiyografik olarak epikardiyal yag kalinligi ve
doppler ultrasonografi ile karotis intima-media kalinligina bakildi.

Bulgular: Hastalarin yas ortalamasi 39.5 + 10.1, kontrol grubunun yas ortalamasi 39.3 # 10.1 yildi. Tiim hastalarin BH ve
IGF-1 diizeyi kontrol grubundan ytiksekti(p<0.001). Hastalarin epikardiyal yag kalinligi kontrol grubundan anlamh
diizeyde yiksekti(p<0.001). Hastalarin karotis intima-media kalinligi kontrol grubundan daha kalindi(p<0.001).
Hastalarin epikardiyal yag kalinlig1 ve karotis intima-media kalinlif1 arasinda pozitif bir korelasyon vardi(R2 linear:
0,495).

Sonug: Akromegali hastalarinda kontrol saglikli grubuna gore epikardiyal yag ve karotis intima-media kalinliginin daha
ylksek bulunmasi akromegalide aterosklerozun erken gelisebileceginin gostergesi olabilir.

Anahtar kelimeler: Akromegali, epikardiyal yag kalinlig, karotis intima-media kalinlig1
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Relationship between growth hormone and insulin like growth factor-1 levels and
atherosclerotic risk markers in patients with acromegaly

Abstract

Objective: We aimed to investigate the relationship between growth hormone (GH) and insulin-like growth factor-1
(IGF-1) levels in patients with acromegaly, disease duration, and epicardial fat thickness and carotid intima-media
thickness in active and remission patients.

Method: In this study, 40 acromegaly patients (23 female, 17 male) and 40 control groups (23 female, 17 male) were
included.

Forty acromegalic patients (23 women, 17 men) and 40 control groups (23 women, 17 men) were included in this study.
Weight, height, body mass index, waist circumference, systolic and diastolic blood pressures, lipid panel, insulin, glucose,
urea, creatinine, GH, IGF-1 levels of the patients were measured and complete blood count was performed. Epicardial fat
thickness was measured echocardiographically and carotid intima-media thickness was measured by Doppler
ultrasonography.

Results: The mean age of the patients was 39.5 + 10.1 years, and the mean age of the control group was 39.3 + 10.1 years.
GH and IGF-1 levels of all patients were higher than the control group (p<0.001). Epicardial fat thickness of the patients
was significantly higher than the control group (p<0.001). The carotid intima-media thickness of the patients was thicker
than the control group (p<0.001). There was a positive correlation between epicardial fat thickness and carotid intima-
media thickness of the patients (R2 linear: 0.495).

Conclusion: The fact that epicardial fat and carotid intima-media thickness are higher in acromegaly patients compared
to the control healthy group may be an indication that atherosclerosis may develop early in acromegaly.

Keywords: Acromegaly, epicardial fat thickness, carotid intima-media thickness.

GIRIS diabetes mellitus prevalansiyla iligkilidir.

Akromegali, hipofiz bezinde biiyime hormonu Hastglarm %2_5'2 sinde hipertansiyon, %15 1.r1de
(BH) salgilayan adenomun neden oldugu nadir kardiyomegali mevcuttur, Kardiyak
fonksiyonlardaki bozulma, akromegalide

gorilen bir hastaliktirl. Yillik insidansi, milyonda
6-8 olarak bilinir. Prevalansi ise milyonda 40 ile
70 arasinda seyreder?. %95 oraninda, o©n
hipofizden asir1 biliylime hormonu salinimina

mortalitenin 6nemli bir belirleyicisidir3. Tani
aninda kardiyak hastaligi bulunan hastalarin
genellikle tamami on bes yil icinde kaybedilir.

baghdir. Kardiyak mortaliteden dolay1 erken

aterosklerozun belirlenmesi ile kardiyovaskiiler
Akromegali, BH' nun asir1 sekresyonunun hastaligin erken tespiti séz konusu olabilir.
olusturdugu  metabolik  etkiler  nedeniyle Epikardiyal yag kalinhgi(EYK) Klinik olarak
morbidite ve mortalitede artis ile seyreder. abdominal yag dokusu, koroner arter hastaligi,
Akromegalik  hastalarda kardiyovaskiiler  sybklinik ateroskleroz ve kardiyak morfoloji ile

hastaliklar, solunum hastaliklar1 ve kansere baglh
mortalitenin 2-4 kat arttifn bilinmektedir3.
Kardiyak komplikasyonlar; erken ve ileri
evrelerde egzersizle azalmis diyastolik fonksiyon
ve kardiyak outputla karakterize
kardiyomiyopatiyi ve daha ileri evrelerde ise
dilate kardiyomiyopatiyle birlikte ileri konjestif
kalp yetmezligini icerirt5. Ayrica akromegali,
aterosklerotik  hastaliklar1  hizlandirabilecek
artmis hipertansiyon, hiperlipidemi ve tip 2

iligkilidir. Bu amacla yapilan ¢alismalarda, EYK’
nin kardiyovaskiiler hastalik icin risk faktori
oldugu anlasilmistir®. Ayrica yine akromegali
hastalarinda karotis intima-media kalinliginin
(KIMK) artmis olmasi; prematiir ateroskleroz,
kardiyovaskiiler ve serebrovaskiiler hastaliklar
acisindan risk faktorii oldugu saptanmistir?.

Calismamizda; akromegali tanisi olan aktif veya
remisyondaki hastalari, saglikli kontrol grubuyla
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karsilastirarak EYK ve KIMK ol¢ciimiiniin BH ve
IGF-1 ile iligkisini arastirmayi amagladik. Ayrica
diger ¢calismalardan farkl olarak sadece EYK veya
sadece KIMK 6l¢iimiiniin yeterli olup olmadigini
arastirmayi planlandik.

YONTEMLER
Hasta Sec¢imi ve Dislama Kriterleri

Bu calismaya, Dicle Universitesi Tip Fakiiltesi
Hastanesi  Endokrinoloji ve  Metabolizma
Hastaliklar1 Kklinigince takip edilen akromegali
tanis1 almis, tedavisi devam eden, remisyonda
olan hastalar dahil edilmistir. Calismaya 23t
kadin (%57,5), 17’si erkek (%42,5) olmak tizere
toplam 40 hasta dahil edildi. Kontrol grubunda
tamamen saglikli 23 kadin ve 17 erkek alindi.
Calismaya bilinen kalp hastaligi olan, diyabetes
mellitus, obez (VKI>30), hipertansif
(TA>140/90), hiperlipidemi, sigara igen,
metabolik sendrom, HOMA- IR formiiliine gore
insiilin direnci saptanan hastalar dahil edilmedi.
EYK ve KIMK artis1 yapacak diger durumlarin
ekartasyonu i¢in hasta ve kontrol grubunun kilo,
boy, viicut kitle indeksi, bel c¢evresi, sistolik ve
diastolik kan basinglari, lipid paneli, insiilin,
glukoz, lire, kreatinin, BH, IGF-1 diizeyi ve tam kan
sayimi yapildi. Aym Kkardiyolog tarafindan
ekokardiyografik olarak EYK ve doppler
ultrasonografi ile KIMK bakildi. Bu ¢alisma igin
Dicle Universitesi Tip Fakiiltesi girisimsel
olmayan Kklinik arastirmalar Etik Kurulu'ndan
15.04.2015 tarihli 271 numarali karar ile onay
alinmistir.

Biyokimyasal Ol¢iimler
Endokrinoloji klinigimizce, akromegali
hastalarinin ~ 1-3  ayhk  diizenli  kontrol

peryotlariyla takip ve tedavisi yapilmaktadir. Bu
kontrollerde hastalardan rutin olarak BH, IGF-1,
karaciger fonksiyon testleri, bobrek fonksiyon
testleri ve tam kan sayimi, kan sekeri ve hastalikla
ilgili diger biyokimyasal belirtecler
calisilmaktadir. Bizim c¢alismamizda ise rutin
yapilan bu islemlerin disinda hastalarin 12 saatlik
aclik sonras1 kan sekerine, insiilin diizeyine ve
lipid paneline giinliik bakildi(Siemens advia
centaur cihazi). Insiilin direncini belirlemek

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (2) : 227-234

amaciyla, aclik kan sekeri ve insiilin degerleri
kullanilarak [HOMA-IR = A¢hk plazma glikozu
(mmol/1) x a¢hk plazma insiilini (pU/ml) /22.5]
formili ile HOMA insiilin rezistans indeksi
hesaplandi. HOMA-IR = 2.7’den yiiksek olan hasta
ve saghkli kontrol grubundakiler g¢alismaya
alinmadi. EYK ol¢limi kardiyoloji uzmam
tarafindan ekokardiyografik olarak her iki
parasternal uzun ve kisa aks gortintilerinden sag
ventrikil serbest duvari tizerinden ol¢iilmiistiir.
EYK' nin sag ventrikill onlindeki kalinliginin
6l¢timiiniin iki sebebi vardir: Birincisi; bu noktada
EYK net kalinhiginin en fazla oldugu bolge olmasi,
ikincisi tlim agilardan uygun goriilmesidir. Karotis
Intima-media  kalinhg  élgiimii  icin  ise
biiytiklikleri,  yilizeyellesmeleri ve  kisith
hareketlerinden dolay1 karotis arterinden kalinlik
Olgimu yapildi. Calisma grubu aktif, yeni tani,
remisyonda olan hastalardan olusturuldu.
Kontrol grubu benzer yas grubunda ve herhangi
bir hastaligi olmayan poliklinige rutin test
taramasi icin bagsvuran saghkli goniilliillerden
olusturuldu. Remisyon kriterleri olarak a¢lik BH
diizeyinin <1.0 ug/l olmasi, 75 gr OGTT ile BH <0.4
ug/l olmasi ve normal IGF-1 diizeyi olarak kabul
edildi.

Epikardiyal Yag Kalinhg Ol¢iimii

Hastalar hastanemiz kardiyoloji polikliniginde
bulunan HP HD 211 (Philips Hollanda)
Ekokardiyografi cihazi ve 2,5 MHz
ekokardiyografi probu ile degerlendirildi. EYK
Ol¢climiinde; parasternal uzun aks ve parasternal
kisa aks goriintiillerinden 2-D ve M-mode
teknikleri kullanilarak sag ventrikiil serbest duvar
ile perikard arasinda kalan EYK dansitesi ile
uyumlu hiperekojen alandan 6l¢iim yapildi.
Olgtimler milimetre cinsinden hesapland.

Karotis Intima-Media Ol¢iimii

Intima-media kalinhg (IMK) 6lciimleri; aym
hekim tarafindan ultrasonografi cihazi ile (Aloka
Prosound SSD 5000 machine; Japonya) 7,5 mHz
dogrusal prob kullanilarak goriintiilendi. Vaskiiler
alan isaretlendikten sonra dogrusal problar
kullanilarak sag ana karotid arterden longitiidinal
pozisyonda, biflirkasyonun yaklasik 10 mm
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distalinden ve karsi duvardan olacak sekilde
Ol¢iim yapildi. Hastalar, supin pozisyonda yatirilip
basi sol yone cevrildi. Sag tarafta klavikulalarin
hemen istliinden baslanip transdiiser Kkraniyal
yonde hareket ettirilerek sag ana karotid arter
incelendi. Yontemin standardize edilebilmesi i¢in
plak olusumu bulunan bdélgelerden 6lgiim
alinmadi. Intima- media kalinhig, ekojenik iki
paralel ¢izgi olan limen-intima ve media-
adventisya anatomik bariyerleri arasinda kalan
bolge olarak goriintiilendi ve mm olarak ¢ kez
Olctilerek ortalamalari alindu.

istatistik Yontemi

Calismanin istatistiksel degerlendirmesi, SPSS
18.0 bilgisayar programi kullanilarak yapildi.
P<0.05 istatistiksel olarak anlamlh kabul edildi.
Sonuclar ortalama * SD ve yiizde (%) olarak
verildi. Gruplar arasindaki karsilastirma normal
dagihim gosteren degiskenlerde student t-testi,
normal dagilim gostermeyen degiskenlerde Mann
Whitney U-testi kullanilarak yapildi. Siirekli
degiskenler arasindaki iliski Pearson korelasyon

analizi ve parametrik olmayan degiskenler igin
Spearman analizi ile test edildi.

BULGULAR

Hastalarin yas ortalamast 39.5 = 10.1 yildi.
Hastalarin 23" i kadin (%57,5) ve 17’si erkek
(%42,5) idi. Kontrol grubunun yas ortalamasi
39.3 + 10.1 y1l olup 23t kadin (%57,5), 17’si
erkek (%42,5) idi. Hastalara ve kontrol grubuna
ait veri Olgimleri ve bu degerlerin
karsilastirilmasi tablo I'de 6zetlenmistir. Kontrol
ve hasta grubunun yas, cinsiyete gére BH, IGF-1,
EYK ve KIMK diizeyleri tablo II' de 6zetlenmistir.
Ila¢ kullanim siiresi ile EYK, KIMK iliskisi tablo I1I’
te gosterilmistir. Hastalarin epikardiyal yag
kalinhig1 kontrol grubundan anlamli diizeyde
yuksekti(p<0.001). Hastalarin karotis intima-
media kalinligt  kontrol grubundan daha
kalindi(p<0.001). Hastalarin epikardiyal yag
kalinligt ve Kkarotis intima-media kalinlig
arasindaki pozitif bir korelasyon vardi(R2 linear:
0,495).

Tablo I: Hasta ve kontrol grubuna ait klinik ve laboratuvar verileri

Hasta grubu (Ort+SD) Kontrol grubu (Ort +SD) p degeri

39.5+10.1(25-59) 39.3+10.1(23-57)
Yas (yil) >0.05
Cinsiyet (E/K) 17/23 17/23 >0.05
IGF-1(ng/mL) 421.1+283.5 155.2+31.3 <0.01
BH (ng/mL) 2.73+25 0.28 £0.06 <0.01
EYK (mm ) 7.17 £1.32 3.22+0.79 <0.01
KIMK (mm) 0.72 0.13 0.39+0.11 <0.01
Sistolik KB(mmHg) 123.7+9.4 120.0+9.1 <0.05
Diastolik KB(mmHg) 77.3+6.3 75.4+6.0 <0.05
VKi(ke/ mz ) 25.4 +2.9(18.3-29.4) 23.8+2.6(18.4-28.9) <0.05
Bel gevresi (cm) 87.5£7.4(72-105) 80.3 +6.0 (68-90) <0.01
HOMA-IR 2.02 +0.66(0.4-3.01) 2.04 +0.56(0.91-2.69) 50.05
Aglik glukoz (mg/dl) 95.5+11.6(81-121) 90.6 + 10.1(65-121) <0.05
T.Kolesterol(mg/dl) 182.9 + 30. (121-252) 179.2+42.6 (86-281) 50.05
LDL kolesterol (mg/dl) 107425.9 (52.0-176.0) 112.2 +34.7(64-204) <0.05

166.6 + 62.4(40-291) 120.6+58.6 (33-294)
Trigliserid (mg/dl) <0.01

BH: Biiyiime hormon, EYK: Epikardiyal yag kalinligi IGF-1:instilin like growth faktér-1, KIMK: Karotis intima-media kalinhg VKI: Viicut kitle indeksi;
B(:Bel cevresi, HOMA-IR: Homeostatic Model Assessment, IR=Instilin Rezistansi (direnci), T.KOL: Total kolesterol, TG: Trigliserid, EYK :Epikardiyal yag
kalinligi ,KIMK :Karotis intima- media Kalinligi
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Tablo II: Cinsiyete gore verilerin karsilastirilmasi

Hasta
Kontrol grubu
grubu
Cinsiyet [Erkek n: 17 |Kadin n: 23 |Erkek n: 17 |Kadin n :23

BH 2.24+2.45 |3.1+2.53 0.28+0.06 |0.28+0.06

IGF-1 [407.8+287.3 (431.5+286.7 |155.4+25.7 {155.0+35.5
EYK 6.99+1.46 |7.30+1.22 |3.36%0.9 |3.12+0.69
KIMK [0.71 +0.1 0.72+0.15 0.3840.12 (0.3940.11

Tablo III: ila¢ kullanim siiresi ile EYK-KIMK iliskisi

Hastalarin genel

<50ayn:23|>50ayn: 17 ortalamasi n: 40

EYK 7.6+1.21 6.29+1.57 7.17+1.32
KIMK  ]0.73t0.14 | 071:0.12 | 0.720.13
Hastalar pearson korelasyon analizi ile

degerlendirildiginde EYK degeri ile hastalarin BH
degerleri karsilastirildiginda BH degeri artikca
anlamli  korelasyon oldugu gorildi (R2
linear=0,422) (sekil 1). BH degerleri ile KIMK
degerleri karsilastirildiginda BH degeri artikca
KIMK degerinin de artig1 goriildii(R2 linear=0,13)
(sekil 2). EYK degeri ile hastalarin IGF-1 degerleri
karsilastirildiginda IGF-1 degeri artikca anlamlh
farkhilik oldugu goriildi (R2 linear= 0,336)(sekil
3). IGF-1 degerleri ile KIMK degerleri
karsilastirildiginda IGF-1 degeri artikga KIMK
degerinin de arttigr gorildi (R2 linear=0,127)
(Sekil 4). EYK artisina paralel bir sekilde KIMK’ da
artis goruldi (R2 linear= 0,495) (Sekil 5).
Remisyondaki hasta sayis1 5, remisyonda olmayan
hasta sayis1 35 olup tiim hastalar Octreotide-LAR
10, 20, 30 mg’ lik dozlarda ila¢ kullanimlari vardi.
Remisyondaki hastalarin EYK degeri aktif
hastalardaki EYK ortalama degerinden disiikti
(p<0.006). Tedavi ile EYK' nin azalabilecegini
gostermektedir. Ayni sekilde remisyondaki
hastalarin KIMK degeri aktif hastalardaki KIMK
ortalama degerinden diisiiktii (p<0.005). Kadin ve
erkekler BH ve IGF-1 acisindan
karsilastirildiginda kadinlardaki degerler daha
yuksek saptandi. Bunun sebebi 23 kadindan 8
tanesi(%34), erkeklerin de 10 tanesi(%58)
hipofizer cerrahi gecirmisti. Cerrahi sonrasi
hormon degerlerinin diismesi ile iliskilendirildi.
EYK ve KIMK degerleri de kadinlarda erkeklerden
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daha ytliksek saptandi. Ama BH ve IGF-1 diizeyleri
de yiiksek oldugundan istatistiksel olarak anlamh
degildi (p>0.05). EYK ve KIMK degeri ile
hastalarin yas1 karsilastirildiginda yas artikca
anlamli farklilik olmadig gortildi. Yastan ziyade
hastalik aktivitesi ile iliskili bulundu. ilag kullanim
suresi ile EYK, KIMK iliskisine bakildi(tablo 3).
Hastalarin ortalama ila¢ kullanim siiresi
50.74%£47.4 (0-180) ay idi. 50 aydan az ilag
kullanan hastalarin EYK 7.6+x1.21mm, KIMK
degeri 0.7+0.14 mm idi. 50 aydan fazla ilag
kullanan hastalarin EYK degeri 6.29+1.57 mm,
KIMK degeri 0.71+0.12 mm idi. 50 aydan az ilag
kullanan hastalarin EYK degeri, 50 aydan fazla ilag¢
kullananlardan yiiksek saptandi (p<0.046).
Tedavi ile EYK ve KIMK degerlerinin azalabilecegi
gorilmektedir. Akromegali hastalarinda beden
kitle indeksi ve bel ¢evresi kontrol grubuna gore
daha yiiksek saptandi(p=0.48 ile p=0,425 ). Achik
plazma glukozu kontrol grubuna goére daha
yuksek saptandi(p=0,426).
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Sekil 1: BH arttikca EYK’ ninda arttigini gosteren pearson
korelasyon analizi
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Sekil 2: BH arttik¢a KIMK’ inda arttigini gosteren pearson
korelasyon analizi
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Sekil 3: IGF-1 diizeyi arttikca EYK' ninda arttigini
gosteren pearson korelasyon analizi
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Sekil 4: IGF-1 diizeyi arttikca KIMK’ 1nda arttigini
gosteren pearson korelasyon analizi
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Sekil 5: EYK diizeyi arttikca KIMK’ inda paralel bir sekilde
arttigini gésteren pearson korelasyon analizi

TARTISMA

Klasik  risk  faktorlerinin  aterosklerozun
gostergesi olarak yetersiz kalmalar1 nedeniyle
aterosklerozu ongoérmede yeni biyokimyasal ve
yeni goriintiileme yontemlerine yonelik ilgi son
yillarda artis gostermektedir.

Biyokimyasal olarak ¢esitli calismalarda visfatin,
irisin, Urotensin-IIl gibi testler calisilmis ve
akromegalide kardiyovaskiiler risk faktorlerinin
belirlenmesi amac¢lanmistir8-10, Yeni c¢alismalar
aterosklerozun risk faktorleri arasinda EYK ve
KIMK gostermektedir. Epikardiyal yag dokusunun
cok sayida sitokin salgiladig bilinmektedirll.
Epikardiyal yag dokusundan (EYD) salgilanan
adipokinlerin, lokal olarak diftizyonla koronerlere
ulastigt ~ gosterilmistir'2.  Bu  sitokinlerin,
monositleri uyararak intimaya gog¢iline ve
makrofaja  donilismelerine  neden  olarak
aterosklerozu baslatabilecegi one siiriilmektedir.
Ayni1 zamanda koroner arter hastaliglt olan
kimselerin EYD’ sinde, inflamasyonla ilgili
genlerin subkutan yag dokusuna gore daha fazla
eksprese oldugu ve EYD’ nin inflamasyonla iliskili
¢ok sayida araci molekiili salgiladigi, bypass
cerrahisine giden hastalarda gosterilmistir'l. EYD
daha 6nce yapilan ¢alismalarda tiim viicut visseral
yaglanmasinin gostergesi olarak intraabdominal
yaglanma ile yakin iliski icerisindedir. Ek olarak
magnetik rezonansi él¢ciimlerinde intraabdominal

yaglanma ile transtorasik ekokardiyografi
Olgtimleri arasinda anlamh korelasyon
saptanmistir'3,  Bizim g¢alismada aktif ve

remisyondaki akromegali hastalarinda EYK’ nin
istatistiksel olarak yiiksek bulunmasi, EYK 'nin
koroner ateroskleroz patogenezinde 6nemli roli
oldugu gorusini desteklemektedir.
Calismamizda hastalarin epikardiyal yag kalinlhigi
kontrol grubundan anlaml diizeyde
ylksekti(p<0.001). Hastalarin karotis intima-
media kalinligi kontrol grubundan daha
kalindi(p<0.00). BH diizeyi artik¢a EYK ve KIMK
degerlerinin artign ayni sekilde IGF-1 duzeyi
artikca EYK ile KIMK degerlerinin artig1 goriildii.
Bu veriler 1s181nda yliksek GH ve IGF-1 diizeyinin
artmis damar duvar kalinligl ve aterosklerotik
risk faktori oldugunu soyleyebiliriz. Benzer bir
calismada akromegalili hastalarda prematiir
aterosklerozu 6n gormede EYK ve KIMK' 1n
kontrol  grubuna  gore artmis  oldugu
saptanmistir!l. BH ve IGF- 1 diizeyinin KIMK ile
EYK arasinda pozitif korelasyon oldugu tespit
edilmis. Aktif ve remisyondaki hastalar arasinda
anlaml fark saptanmamig!4. Calismamiza 35 aktif
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akromegali hastasi alinmis olup EYK ortalamasi, 5
remisyonda olan hastadan daha
yuksekti(p<0,001). Aktif akromegali hastalarinin
KIMK ortalamasi, remisyondaki hastalarin KIMK
ortalamasindan yiiksekti(p<0,001). Bu, bize
tedavi ile BH ve IGF-1 ‘in kontrol altinda tutulmasi
durumunda EYK ve KIMK azalabilecegi ve
aterosklerotik risk faktoriinii azaltabilecegini
gostermekte. Tedavi ile kontrol altinda olan
hastalarin, aktif hastalara gore ateroskleroz
acisindan  dusiik  riske  sahip  oldugunu
soyleyebiliriz.

Hastalarin EYK ile KIMK’ nin paralel bir sekilde
artigr gorildi (R2 linear: 0,495). Bu, bize BH ile
IGF- 1’ in sadece kalp lizerinde degil vaskiiler
sistem iizerinde de aterosklerozu hizlandirdigini
gostermektedir. Boylece EYK ol¢liimii ile kalinlik
artisinin  oldugu durumda, Kkarotis intima-
mediada da kalinhik artist oldugu sonucu
cikarilabilir. Ayni sekilde sadece karotis intima-
media olciimi yapilarak EYK ve koroner arter
hastalig1 hakkinda yorum yapilabilir. KIMK’ nin,
KAH icin 6ngoriici roli klinik calismalar ile ortaya
konulmustur?s.

Hastalarin ortalama ila¢ kullanim stiresi 50.7 +
47.4 ay idi. Hastalari, 50 aydan daha kisa siire ilag
kullananlar ve 50 aydan daha uzun siire ilag
kullananlar olarak gruplandirdigimizda, 23 hasta
50 aydan az kullanmaktaydi, 17 hasta ise 50
aydan uzun siiredir ila¢ kullanmaktaydi. 50 aydan
uzun siire ila¢ kullanan hastalarin hem EYK
hemde KIMK kalinliklari, 50 aydan az ilag
kullanan hastalara gore diisiiktii(p<0.001).
Tedavi edilen ve BH/IGF-1 kontrolii saglanan
hastalarin aterosklerotik risk acisindan daha
diistik riskli oldugu ve kalinlik artislarinin azaldigi
sonucuna varimistir. Boysan ve ark. akromegali
hastalarinda 48 aylik Octreotide-LAR tedavisi ile
takip ettikleri hastalarda 2 yi1ldan sonra KIMK' 1n
azaldigin belirtmisler. Bu sebepten daha uzun
stire tedavi edilmesi gerektigini vurgulamislar?e.
Bizim c¢alismada da 50 aylik tedavi ile EYK ve
KIMK ‘ 1n azaldigini ve kullanim siiresinin artmasi
ile bu dusiisiin daha belirgin oldugunu gordiik.

Beden Kkitle indeksi, bel cevresi, aclik plazma
glukozu, trigliserid yiiksekligi kontrol grubuna
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gore daha yiliksek saptandi. Hastalar obezite
kriterlerini saglamiyordu, a¢chk plazma glukozu
insiilin direnci ve diyabete sebep olmuyordu. LDL
kontrol grubuna gore daha dustikti, tirgliserid
daha ylksekti. Pearson korelasyon analizinde
VKi, bel cevresi, aghk plazma glukozu ve
trigliserid ile EYK ve KIMK arasinda bir
korelasyon goériilmedi. Hastalarin VKI 25.4 +2.9,
iken kontrol grubunun 23.8 2.6 idi. Bu
parametrelerle EYK ve KIMK artisina yine de
katkisi olabilir ama bu artis GH ve IGF-1 kadar
belirgin olmadigindan goz ardi edilebilir.

Giincel bir ¢alismada yas ile EYK artisi oldugu
gorilmiis. Ayrica diyabet, hipertansiyonu olan
hastalarda calismaya alinmis!’. Calismamizda ise
gruplar benzer yastaydi ve kardiyovaskiiler risk
faktori olan hastalar ¢alismaya alinmadi.

Calismamizda bazi kisithliklar: var. Hasta sayimiz
az olup Akromegali hastalarimizin hepsi ayni
klinik 6zellik gostermemekteydi. Tani stireleri ve
kullanmis olduklar1 ilag dozlar1 farkhyd.
Remisyondaki hasta sayimiz az idi. Uzun vadede
kardiyovaskiiler olaylarin takibi yapilamadi.

Sonug olarak Calismamizda bazal BH diizeyi ve
IGF-1 diizeyi artikca buna paralel olarak EYK ve
KIMK’ ta artis tespit edilmistir. Tedavi ile 6zellikle
remisyon saglandiginda ve BH/IGF-1 duzeyleri
kontrol altina alindiginda kardiyovaskiiler
morbidite ve mortalite azaltilabilir.
Ekokardiyografi ile non-invaziv metod olarak
Olclilen EYK ve doppler ultrasonografi ile dlciilen
KIMK, hastaligin erken kardiyovaskiiler riskini
tahmin etmede ve onlemede faydali olabilir.
Ayrica EYK ve KIMK artislar1 birbiriyle paralel
olup iki ol¢limden birinin kullanilmasi yeterli
olabilir.

Etik Kurul Onay:: Arastirma icin Dicle Universitesi
Tip  Fakiiltesi Girisimsel Olmayan  Klinik
Arastirmalar Kurulu'ndan 15.04.2015 tarihi 271
numarasiyla etik kurul onay1 alinmistir.

Cikar Catismasi1 Beyani:  Yazarlar
catismasiolmadigini bildirmislerdir.
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Finansal Destek: Bu c¢alisma herhangi bir
fontarafindan desteklenmemistir.
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0z
Amag: Bu calismanin amaci, cinsel olarak aktif kadin hastalardan alinan servikal 6rneklerde human papillomaviriis DNA

pozitifligini arastirmak; genotiplerinin belirlenmesi ve Papanicolaou yayma ve kolposkopik biyopsi sonuglar ile
karsilastirilmasidir.

Yontemler: Calismaya liglincii basamak bir hastanenin kadin hastaliklar1 ve dogum poliklinigine Kasim 2020-Ekim 2021
tarihleri arasinda basvuran 18 yas ve iizeri cinsel yonden aktif kadin hastalar dahil edildi. Servikal 6rneklerden human
papillomaviriis DNA'nin Kkalitatif tespiti icin in vitro real-time insan papillomaviriis PCR yontemi kullanild1.

Patoloji laboratuvarina génderilen ve Papanicolaou sitoloji protokoliine gére boyanan serviks drnekleri ve hematoksilen-
eozin ile boyanan kolposkopik biyopsi 6rnekleri deneyimli bir patolog tarafindan degerlendirildi.

Bulgular: Calismaya alinan 383 kadin hastanin 19 (%4,9)'unda human papillomaviriis 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66, 67 ve 68 genotiplerinden biri izole edildi. Bes (%26,3) hastada human papillomaviriis 16, bir (%5,2)
hastada human papillomaviriis 18 ve kalan 13 (%68,4) hastada diger yiiksek riskli 13 tipten biri tespit edildi.

Diisiik riskli human papillomaviriis genotipi saptanan kadinlarin yas ortalamasi 43,41+9,90 y1l, human papillomaviriis
ylksek risk genotip saptanan kadinlarin yas ortalamasi ise 41,79+8,70 yil olarak bulundu.

Bethesda 14 siniflamasina gore 354 hastada normal sitoloji saptanirken, 19 (%5)"'unda ASC-US, 2 (%0,5)’sinde ASC-H, 2
(%0,5)’sinde LSIL, 2(%0,5)’sinde HSIL, 3 (%0,8)'tinde AGC ve bir (%0,3) hastada adenokarsinoma in situ tespit edildi.

Human papillomaviriis genotipl6 saptanan 5 hastadan 1 (%20)’inin sitolojisinde AGC ve 1 (%20)'inde ASC-H
saptanirken, 3 (%60) hasta normal olarak degerlendirildi. Human papillomaviriis genotipl8 saptanan bir hastanin
sitoloji incelemesinde ise patoloji saptanmadi. On ili¢ hastadan izole edilen diger yiiksek riskli insan papillomaviriis
genotiplerinin sitolojik incelemesinde; 3 (%23) hastada ASC-US, 1 (%7,6) hastada HSIL ve 9 (%69,2) hastada normal
sonuglar elde edildi.
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Sitoloji bulgular1 normal ve human papillomaviriis 16 pozitif olan hastalarin biyopsi incelemesinde; Bir hastada CIN 1 ve
CIN 2, HPV 18 pozitif bir hastada CIN 3 ve diger HR-HPV hastalarindan birinde skuaméz hiicreli karsinom tespit edildi.

Sonug: Kanser taramalarinda ve hasta takiplerinde sitolojik incelemeler molekiiler c¢alismalarla birlikte
degerlendirilmelidir. Bu calismalar ayni zamanda bolgesel epidemiyolojik verilerin elde edilmesine de katki
saglayacaktir.

Anahtar kelimeler: Human papillomaviriis, genotip, Papanicolaou test

Evaluation of Human Papillomavirus Genotyping and Cytopathology Results in Cervical
Samples

Abstract

Aim: The aim of this study was to investigate human papillomavirus DNA positivity in cervical samples taken from
sexually active female patients; Determination of human papillomavirus genotypes and comparison with Papanicolaou
smear and colposcopic biopsy results.

Methods: In this study sexually active female patients aged 18 years and over who applied to the obstetrics and
gynecology clinic of a tertiary hospital between November 2020 and October 2021 were included. In vitro real-time HPV
PCR method was used for the qualitative detection of human papillomavirus DNA from cervical specimens.

Cervical specimens, which were sent to the pathology laboratory and stained according to Papanicolaou cytology
protocol, and colposcopic biopsy specimens stained with hematoxylin-eosin were evaluated by an experienced
pathologist.

Results: One of the human papillomavirus genotypes 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 67 and 68 was
isolated in 19 (4.9%) of 383 female patients included in the study. human papillomavirus 16 was detected in five (26.3%)
patients, human papillomavirus 18 was detected in one (5.2%) patient, and one of 13 other high-risk types was detected
in the remaining 13 (68.4%) patients.

The mean age of women with low-risk human papillomavirus genotype was 43.41+9.90 years, and the mean age of
women with human papillomavirus high-risk genotype was 41.79+8.70 years.

According to the Bethesda 14 classification, normal cytology was detected in 354 patients, ASC-US in 19 (5%), ASC-H in
two (0.5%), LSIL in two (0.5%), HSIL in two (0.5%), AGC in 3 (0.8%) and one patient (0.3%) had adenocarcinoma in situ.

While AGC was detected in 1 (20%) of 5 patients with human papillomavirus genotype 16, ASC-H was detected in 1 (20%)
patient, 3 (60%) patients were evaluated as normal. No pathology was found in the cytology examination of the patient
with human papillomavirus genotype 18.

In the cytological examination of other high-risk human papillomavirus genotypes isolated from 13 patients; ASCUS
results were obtained in 3 (23%) patients, HSIL in 1 (7.6%) and normal results in 9 (69.2%) patients.

In the biopsy examination of patients with normal cytology findings and HPV 16 positive; CIN 1 and CIN 2 were detected
in one patient, CIN 3 in one HPV 18 positive patient, and squamous cell carcinoma in one of the other HR-HPV patients.

Conclusion: In cancer screening and patient follow-up, cytological evaluations should be evaluated together with
molecular studies. These studies will also contribute to the acquisition of regional epidemiological data.

Keywords: Human papillomavirus, genotype, Papanicolaou test.
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GIRIS
Insan papillomaviriisii (Human Papillomavirus;
HPV), bircok memeli tiirtinde enfeksiyon

olusturan Kkiglk, zarfsiz bir DNA virls
grubudurl.

HPV normalde semptomlari olan veya olmayan
erkek ve Kkadinlarin anogenital boélgesinde
yaygin olarak bulunmaktadir. Cinsel olarak aktif
kadin ve erkeklerin ¢ogu hayatlarinin bir
doneminde enfekte olur ve %90'dan fazlasi
enfeksiyonu kalici sorunlara neden olmadan
gecirir. Daha ¢ok benign tiimérlerden sorumlu
olan papillomavirtisler, malignite olusumunu da
tetiklemektedir?.

Genital bolgede enfeksiyona neden olan HPV
tipleri malignite potansiyellerine gore diisiik
riskli tipler (6, 11, 13, 40, 42, 43, 44, 54, 61, 70,
72, 81), muhtemel yiiksek riskli tipler (26, 53,
66, 68, 73, 82) ve yiiksek riskli tipler (16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59) (HR-HPV)
olarak gruplandirilmaktadirl. Yiksek riskli
insan papillomavirtisii (HR-HPV)
genotiplerinden  herhangi  birinin  kalic
enfeksiyonu, serviks kanserinin veya onun
onctli servikal intraepitelyal neoplazinin (CIN)
gelismesine yol actig1 bildirilmistir3.

HPV  iliskili karsinogenez, CIN olarak
tanimlanan prekanseroz epitelyal degisiklik ile
baslar ve yillar sonra invaziv kanser olusumuyla
sonuclanabilmektedir. Bazi hastalarda ilk tani
sirasinda agir dereceli displazi (CIN III) mevcut
olmasina ragmen genellikle diisiik dereceli
displazi (CIN I) olarak baslar, zaman iginde orta
(CIN II) ve agir dereceli displaziye (CIN III)
doniisiir. Genel anlamda, CIN derecesi
malignitenin ilerlemesi ile iligkilidir. Ancak cogu
olguda ytiksek dereceli lezyonlarin bile kansere
dontismedigi hatta geriledigi bilinmektedir3.

Tiirkiye'de 2021 yilinda yayinlanan ulusal
rapora gore HPV' nin neden oldugu serviks-
uteri kanser insidansi ytiz binde 5,93; 6lim
orani ise 2,92 bulunmustur?.
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Serviks kanseri, tarama testi ile erken teshis
edilerek o©nlenebilen en o6nemli jinekolojik
kanser tlrudir2.

Sitoloji tarama testi olan Papanicolau (Pap) test
ile yass1 hicreli serviks kanseri ve HPV
enfeksiyonuna bagh epitelyal degisiklikler
(CIN1, CIN2 ve CIN3 seklinde) erken asamada
saptanmaktadir>.

Glinumiizde servikal sitoloji icin Bethesda
Siniflamast  kullanilmaktadir. Buna  gore;
premalign skuamo6z lezyonlar ii¢ kategoriye
ayirilmistir:  Atipik skuamoéz intraepitelyal
hiicreler (ASC), diisiik dereceli skuamoz
intraepitelyal lezyonlar (LSIL) ve 6nemi belirsiz
atipik skuamoz hiicreler (ASC-US).

Atipik skuamoz intraepitelyal hiicreler, 6nemi
belirsiz olanlar (ASC-US) ve yliksek dereceli bir
lezyonun  dislanamadigi  (ASC-H) olarak
siniflandirilmaktadir. ASC-US' da skuamoz
hiicreler tamamen normal goérinmemekte
ancak hicre degisikliklerinin anlami kesin
degildir. ASC-H'de de hiicreler anormal gortniir
ve anlami belirsizdir ancak prekanserdz lezyon
olma riski ASC-US' a gore daha ytiksektir. LSIL,
koilositik atipi veya hafif displazi adi1 verilen
HPV  degisiklikleriyle = uyumlu sitolojik
degisiklikleri igerir ve servikal intraepitelyal
neoplazi siniflamasindaki CIN I'e karsilik gelir.
Ote yandan HSIL, servikal skuaméz hiicrelerin
boyutunda ve seklinde daha ciddi anormallikler
ile karakterizedir, kansere ilerleme olasilig
daha ytiksektir ve CIN II ve CIN Ill'e karsilik
gelen sitolojik bulgulari ifade eder®.

Bunun yaninda, 6nemi belirsiz atipik skuamoz
hiicreler (ASC-US) veya diisiik dereceli skuamoz
intraepitelyal neoplazi (distik dereceli
skuamoz intraepitelyal lezyon, LSIL) gibi
lezyonlar icin kolposkopi veya ek bir teste
gereksinim duyulmaktadir?.

Serviks kanserinin erken tani ve taramasinda
bir diger 6nemli yontem de HPV DNA testidir.
Mevcut tiim servikal tarama testleri igerisinde,
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HPYV testi en objektif ve tekrarlanabilir olanidir.
HPV DNA testinin serviks kanseri ile iliskisi
artik kanitlanmis olup, serviks Kkanserli
hastalarin  %99,9unda HPV DNA varhig
gosterilmistir>. Son yillarda gelistirilen HPV
DNA testinin sitolojik veya diger bilinen tarama
yontemlerine gore daha duyarlhi oldugu
gosterilmistirs.

Bu calismada, sagliklh ve hasta bireylerden
alinan serviks oOrneklerinde HPV DNA
pozitifliginin arastirilmasi; izole edilen HPV
DNA'larinin genotiplendirilmesi ve Papsmear
ve  kolposkopi  biyopsi  sonuclarnn ile
karsilastirilmasi amaglanmistir.

YONTEMLER

Bu calismaya Kasim 2020 ile Ekim 2021
tarihleri arasinda Kahramanmaras Siitcii imam
Universitesi Tip Fakiiltesi Kadin Hastaliklar ve
Dogum Poliklinigi'ne gesitli sikayetler nedeni ile
basvuran 18 yas ve lizeri cinsel yonden aktif
saglikli ve hasta bireyler dahil edildi.

Calisma  Kahramanmaras  Siitcii  Imam
Universitesi Klinik  Arastirmalar Etik
Kurulu'nun 01.03.2021 tarihli oturumda ve
Karar No: 07/2021-08 ile onaylandi ve hastane
bashekimliginden ¢alisma izni alindi.

Smear Orneklerinin Toplanmasi ve Sitoloji
incelemesi

Kadin Hastaliklar1 ve Dogum Poliklinigi'ne
basvuran  hastalardan rutin  jinekolojik
muayene icin servikal firca ile servikal ostan
saat yoninde 360° dondurtilerek ornekler
alindi. Alinan 6rnekler steril tliplere aktarilarak
patoloji laboratuvarina gonderildi. Slaytlar
geleneksel papsmear sitolojisi i¢in hazirlandj,
standart protokole gore boyandi ve deneyimli
bir patolog tarafindan degerlendirildi. Sonuclar
2014 Bethesda 14 smniflamasina gore
yorumlandi®.

Biyopsi Orneklerinin Degerlendirilmesi

Kolposkopik incelemede yesil filtreli 20
biiyiitmeli kolposkopi cihaz1 ile aseto-beyaz

alanlar, mozaik desenli alanlar, noktalama
isaretleri, atipik damarlar, l6koplaki, asinmis
alanlar ve iyot tutmayan alanlardan servikal
biyopsi ornekleri alindi. Biyopsi pargalari
patoloji laboratuvarina gonderildi.
Laboratuvara ulasan ornekler standart doku
takip islemine alindiktan sonra hazirlanan

hematoksilen-eozin  boyali  kesitler 151k
mikroskobunda CIN  smniflamasina  gore
degerlendirildi.
DNA izolasyonu

Papsmear alinmasindan sonra, bir Digene konik
firca ornekleyici (Qiagen, Hilden, ALMANYA,
Kat. No. 619234) servikal os'a yerlestirildi ve li¢
kez 360° dondiirildi, cikarildi ve 1 ml digene
standart tasima ortami (STM) (Qiagen,
Gaithersburg, MD, ABD, Kat. 1081184)" na
konuldu.

Ornekler oda sicakhginda mikrobiyoloji
laboratuvarina goénderildi ve calisma giintine
kadar buzdolabinda +4°C’de saklandi. Servikal
orneklerde DNA izolasyonu i¢in EZ1 ® Virus
Mini Kit v2.0 (Qiagen, Hilden, ALMANYA, Kat.
No. 955134) ve Qiagen EZ1 Advanced (Hilden,
Almanya) kullanildi. 3.2 pl tasiyici, 6 pl internal
kontrol, 50.8 pl AVE eliisyon tamponu dahil
olmak tlzere her calisma icin toplam 60 pl
karisim hazirland1 ve karisima 200 pl hasta
ornegi eklendi.

Polimeraz Zincir Reaksiyonu (PCR)

HPV genotiplendirmesinde, PCR iiriin tespiti
icin floresan problarile ¢alisan, 15 olast HR-HPV
tipinin E7 genini tespit eden multipleks analizor
QIAscreen HPV PCR testi (Qiagen, Amsterdam,
Hollanda, Kat. No. 617005) kullanildi. Multiplex
PCR yontemi, her reaksiyon icin dort farkh
floresan boya kullanarak genotiplerin es
zamanli olarak saptanmasina olanak
tanimaktadir. Dort farkli hedef icin farkh
floresan boyalar kullanildi: HPV 16, HPV 18, 13
diger HR-HPYV tipi ve insan B-globin geni. Insan
B-globin geni, hem numune DNA'sinin kalitesini
hem de potansiyel inhibitor maddelerin
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varligini belirleyen bir internal kontrol olarak
kullanildi®.

QIAscreen pozitif —kontroliinde [-globin
hedefleri i¢cin 29'dan diistik, HPV 16 ve HPV 18
icin 30'dan diistik ve diger HPV genotipleri i¢in
32'den duisiik CT degerleri anlamh kabul edildi.

istatistiksel Analiz

Verilerin degerlendirilmesinde degiskenlerin
normal dagilma uygunlugu Kolmogorov-
Smirnov testi ile incelendi. Normal dagilim
gosteren kantitatif degiskenler icin grup
karsilastirmalar1 SampleT-test ile, normal
dagilim gostermeyen degiskenlerde grup
karsilastirmalar1 Mann-Whitney U testi ile
yapildi. Kategorik degiskenler acisindan gruplar
arasindaki frekans dagilim iliskisi Ki-Kare testi
ve Fisher testi ile yapildi. Istatistiksel anlamlihk

p<0,05 olarak kabul edildi. Verilerin

degerlendirilmesinde IBM SPSS Istatistik

versiyon 22 ve R 3.3.2 yazilimindan yararlanildi.
BULGULAR

PCR analizi

Calismada 383 hastanin servikal ornekleri
analiz edildi. Yiiksek riskli HPV tip rastlanan
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kadinlarin yas ortalamasi 41,79+8,70 yil iken,
yuksek riskli HPV tipi olmayan kadinlarin yas
ortalamasi 43,41+9,90 y1l bulundu. Ancak HPV
genotipleri ile yas gruplari arasinda anlamli bir
fark saptanmadi (p=0,484).

Hastalarin 19 (%4,9)'unda yiiksek riskli HPV
olan HPV 16, 18, 31, 33, 35, 39, 45,51, 52, 56, 58,
59, 66, 67 ve 68 genotiplerinden biri izole edildi.
Bunlar: 5 (%26,3) 6érnekte HPV 16, 1 (%5,2)
ornekte HPV 18 ve kalan 13 (%68,4) drnekte ise
diger yiiksek riskli 13 tipten biri tespit edildi.

Patoloji Degerlendirmesi

Sitolojik incelemede; 383 hastanin 354
(%92,4)linde inceleme sonuglar1 normal kabul
edildi. Geriye kalan 19 (%5) hastada onemi
belirsiz atipik skuamoéz hiicreler (ASC-US), 2
(%0,5) hastada ytliksek dereceli bir lezyonun
dislanamadig atipik skuamoz hiicreler (ASC-H),
2 (%0,5) hastada disiik dereceli skuamoéz
intraepitelyal lezyonlar (LSIL), 2 (%0,5)
hastada yiiksek dereceli skuamo6z intraepitelyal
lezyon (HSIL), 3 (%0,8) hastada atipik glandiiler
hiicre (AGC) ve bir (%0,3) hastada
adenokarsinoma in situ degerlendirildi (Tablo
1).

Tablo I: HR-HPV pozitifligine gére papsmear sonuglarinin dagilimi

PapSmear Sonucu

HPV DNA ASC-US ASC-H LSIL
n % n % n %

HR-HPV

+) 3 15,8 0 0 1 |50

HR-HPV

) 16 84,2 2 |100 1 |50

HSIL AGC Benign p
n % n % n %
1 50 1 33,3 13 3,7
0,019
1 50 2 66,7 341 96,3

HR-HPV: Yiiksek riskli HPV tipi, ASC-US: Onemi belirsiz atipik skuaméz hiicre, ASC-H: Yiiksek dereceli skuaméz hiicrenin dislanamadigi atipikskuaméz
lezyon, LSIL: Diistik dereceli skuaméz intraepitelyal lezyon, HSIL: Yiiksek dereceli skuaméz intraepitelyal lezyon, AGC: Atipik glandiiler hiicre

Yontemlerin Karsilastirmasi

PCR analizi sitoloji inceleme sonuglarn ile
birlikte degerlendirildiginde; HPV 16 saptanan
bes hastanin birinde atipik glandiler hiicre
(AGC), birinde yliksek dereceli bir lezyonun
dislanamadig atipik skuamoz hiicreler (ASC-H)
degerlendirilirken, li¢c hastada patoloji

saptanmadi. HPV 18 saptanan bir hastada ise
patoloji tespit edilmedi. Diger ytliksek riskli HPV
genotiplerinden biri izole edilen 13 hastanin
tciinde 6nemi belirsiz atipik skuamoz hiicreler
(ASC-US), birinde HSIL (yiiksek dereceli
skuamoz intraepitelyal lezyon) ve dokuzunda
normal sitoloji sonuglari elde edildi (Tablo 2).
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Tablo II: HPV DNA ve papsmear sonuclarinin
karsilastirilmasi
Pap Test |[HPV 16 HPV 18 Diger HR-HPV

p
Sonucu n % n % n %
Benign 3 60 1 100 |9 69,2
ASCUS 0 0 0 0 3 23,1
ASC-H 1 20 0 0 0 0

0,2
AGC 1 20 0 0 0 0

26
LSIL 0 0 0 0 0 0
HSIL 0 0 0 0 1 7,7

HR-HPV: Yiiksek riskli HPV tipi, ASC-US: Onemi belirsiz atipik skuaméz
hiicre, ASC-H: Yiiksek dereceli skuaméz hiicrenin dislanamadigi atipik
skuaméz lezyon, LSIL: Diistik dereceli skuamdz intraepitelyal lezyon, HSIL:
Yiiksek dereceli skuaméz intraepitelyal lezyon, AGC: Atipik glandiiler
hiicre

Sitolojik incelemeye gore; 383 hastanin 183
(%47,7)"inde hafif enflamasyon saptanirken,
56 (%14,6)'sinda orta diizeyde, 38 (%9,9)'inde

ise siddetli enflamasyon tespit edildi.

Hafif enflamasyonlu hastalardan birinde HPV
18, iciinde ise diger HR-HPV genotiplerinden
biri izole edildi. Diger HR-HPV genotiplerinden
biri izole edilen ili¢ hastada orta derecede
enflamasyon, iki hastada siddetli enflamasyon
ve bir hastada enflamasyon belirtisi bulunmadi.
Enflamasyon belirtisi olmayan bir hastada ise
HPV 16 izole edildi (Tablo 3).

Tablo III: HPV DNA genotiplerine gore servikal
enflamasyon siddeti

HPV 16 HPV 18 Diger HR-HPV
Enflamasyon p

n % |n % n %
Hafif 0 |0 1 100 3 33,3
Orta 0 |0 0 0 3 33,3
Siddetli 0 |0 0 0 2 22,2 0,347
Negatif 1 1100 |0 0 1 11,1

Calisma sonucunda HPV PCR analizine gore
papsmear testinin duyarliliglr %26, ozgilligi
%93 olarak bulundu.

Kolposkopik biyopsi alinan smear sitolojisi
negatif ve HPV 16 pozitif olan bes hastadan
birinde eski siniflandirmaya gore; CIN 2 (HSIL),

bir hastada CIN 1 (LSIL) ve diger iki hastada
normal sonug¢ bulundu. HPV 18 pozitif ve smear
sitolojisi negatif olan bir hastanin biyopsi
sonucu ise CIN 3 (HSIL) olarak degerlendirildi.

Diger HR-HPV tiplerinden biri pozitif ve smear
sitolojisi negatif olmasina ragmen bir hastada
biyopsi sonucunda skuaméz hiicreli karsinom
saptandi. Ayrica bir hastada CIN 1 (LSIL) ve bir
hastada da CIN 2 (HSIL) tespit edildi (Tablo 4).

Tablo IV: HPV DNA genotiplerine gore biyopsi inceleme
sonucu

Biyopsi Sonucu

CIN 1

HPV Genotip
Norm CIN2n CIN3n Maligniten

aln
HPV 16 (n=5) |2 1 1 0 0
HPV 18 (n=1) |0 0 0 1 0
Diger HR-

10 1 1 0 1
HPV (n=13)

CIN: Servikal intraepitelyal neoplazi, HR-HPV: Yiiksek riskli HPV tip,
n:Sayu

TARTISMA

Yiiksek riskli HPV tiplerinin servikal skuamoz
hiicreli kanser ve CIN ile iliskili oldugu
belirlenmistir. Bu nedenle rahim agz1 kanseri
risk grubundaki kadinlara HPV taramasi ve
Kklinik takip 6nerilmektedir?.

HPV 16 ve 18 serviks kanseri vakalarinda en sik
izole edilen genotiplerdir. Ozellikle HPV 16
hastalarin %50'den fazlasinda  tespit
edilmistir2.

Bu durumu destekleyen bir ¢calisma Unliibilgin
ve digerleri tarafindan yapilmistir. Major
sitolojik anomalisi (AGC, ASCH ve HSIL) olan
hastalarin %43, %78,2 ve %83,3'iinde en sik
HPV16 saptanmistirl®. Yine Egli-Gany ve
ark’inin ¢alismasina gore; biyopsi sonucu CIN 3
ve malignite (adenokarsinom ve skuamoz
hiicreli karsinom) olan hastalarda en sik HPV16
ve/veya HPV18 saptanmistiril,

Aydogan ve ark. calismalarinda, smear patolojisi
olan hastalarda en sik HPV tip 16 (%38)
saptanirken, sitolojisi normal olan hastalarda;
siklik sirasina gore HPV 16 (%32), HPV 39
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(%7,2), HPV 18 (%4,3) ve HPV 11
bulunmusturl2. Kayseri'de ise kadinlarda
yapilan kanser tarama testlerinin sonucunda
HPV pozitif olan hastalarin %26,7’sinde HPV 16
ve %13,4’ iinde ise HPV 51 saptanmistir?3.

Calismamizda HPV pozitif olanlarda siklik
sirasina gore; diger HR-HPV tipleri (%81,3),
HPV 16 (%26,3) ve HPV 18 (%6,3) tespit
edilmistir.

Erdogan ve ark. bizim c¢alismamiza benzer
sekilde en sik HPV16 ve 18 disinda kalan diger

onkojenik  HPV  tiplerini  saptamislardir
(%51,3)14

HPV  pozitiflik  oranlarinin; hastalarin
sosyoktltiirel o6zelliklerine, kullanilan tani

yontemlerine ve alinan orneklerin kalitesine
gore farklhilik gosterdigi bildirilmektedir3.

Diinyanin farkli bolgelerinden elde edilen
calismalarin sonuglarina gore normal servikal
sitolojiye sahip ornegin analizinde; en yiiksek
HPV pozitiflik orani Okyanusya (%21,8) ve
Afrika'da  (%21,1) saptanmistir.  Ayrica
Avrupa’da HPV oran1 %14,2, Amerika’da %11,5
ve Asya’da %9,4 bulunmusturl.

Ulkemizde yapilan ¢alismalarda HPV pozitiflik
oranlari %4,16 ile %21,1 arasinda
degismektedir+12-15, Calismamizda HPV
pozitiflik oran1 %4,9 (n=19) bulunmus olup,
diger calismalara gore diisiik saptanmistir.

Gelismis Ullkelerde papsmear testinin yani sira

kolposkopi, servikal biyopsi, endoservikal
kiiretaj gibi ileri tam1  yontemlerinin
kullanilmasinin serviks kanseri gelisimini

%80'den fazla azalttig1 bildirilmektedir?e.

Papsmear testi, diisiik maliyeti ve uygulama
kolaylig1 nedeniyle serviks kanseri taramasinda
yaygin olarak kullanilmaktadir. Papsmear
testinin  kullanilmasiyla  serviks  kanseri
mortalitesinde 6nemli ol¢ciide azalma ve
preinvazif lezyon insidansinda artis
gozlenmistir. Ancak papsmear testinde yanlis
pozitif ve yanlis negatif sonuclar tek basina
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papsmear  testinin  yeterli olmadigini
gostermektedirl?.
Servikal yaymanin sitolojik olarak

degerlendirilmesi ve ayn1 6rnekte es zamanh
HPV DNA calisiimasi  “Co-test” olarak
adlandirilmaktadir. Co-test, gliniimtizde 30 yas
uzerindeki kadinlarda en ¢ok kabul goren
tarama yontemidir. Otuz yas alt1 grupta ise HPV
enfeksiyonlari yuksek oranda gecici
oldugundan co-test onerilmemektedir;
persistans diisiiktlir ve testin yanhlis pozitiflik
oranini arttirdigi  bildirilmistir’8. Bununla
birlikte, Avrupa tani kilavuzlari, co-testin daha
disiik pozitif prediktif deger ve daha yiiksek
kolposkopi sevk oranlarina sahip olmasi
nedeniyle HPV test (sitoloji testi) ile takip
yapilmasini 6nermektedir?®.

Pankaj ve ark. Hindistan'da yaptiklar1 analizde,
papsmear sitolojisinin  serviks kanserini
saptamadaki duyarliligini %7580  ve
ozgulligini %98,05 olarak bulmuslardir2o.
Calismamizda papsmear testinin duyarhligl
%26 ve ozgulligi %93 saptanmistir. Papsmear
testinin Ozgiilligli yiiksek olmasina ragmen
duyarliligi diistik bulunmustur. Nekrotik kalinti
ve enflamasyonun, papsmear testinin
dogrulugunu sinirladig1 bildirilmistir. Ayrica
aile oykiisu, vajinal kanama, hipertansiyon ve
papsmear testinin bir arada kullanilmasinin
rahim agz1 kanseri taramasinin etkinligini
iyilestirdigi gosterilmistir21.

ASC-US sitolojik yayma incelemelerinde en sik
rastlanan patolojidir22-24, Ancak ASC-US
vakalarinin yaklasik yarisinin 12 aylik takipte
diizeldigi gorilmiistiir2#.Bu nedenle papsmear
testinde ASC-US veya LSIL saptanan hastalarda
sitolojik inceleme ile takip, HSIL saptanan
hastalarda ise kolposkopik biyopsi yapilmasi
onerilmektedir?3.0te yandan Kuramoto ve ark.
ASC-US sitolojisi olan hastalarda yiiksek oranda
(%42,6) HR-HPV tespit etmislerdir?s.

Erdogdu’'nun c¢alismasinda HPV DNA pozitif
hastalarin sitolojik incelemesinde; %39,8 LSIL,
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%32,5 ASC-US, %5,5 HGSIL ve %3,3 malign
sitoloji saptanmistir. Bu ¢alismada HPV 16 hem
normal sitoloji hem de patoloji olan yaymada en
sik tespit edilen genotip olmusturl4.

Calismamizda HPV 16 olan 5 hastanin iiciinde
patoloji saptanmazken, bir hastada AGC ve bir
hastada ASC-H degerlendirilmistir. HPV18
tespit edilen bir hastada ise patoloji
saptanmamistir. Diger HR-HPV genotiplerinden
birine sahip 13 (%81,3) hastanin tgii ASC-US,
biri HSIL ve dokuzu normal sitoloji ile uyumlu
bulunmustur.

Literatiirde aksi yonde c¢alismalar da
bulunmaktadir. Ornek olarak, Jacome-Galarza
ve ark. Meksika'da 159.288 Kkisiden alinan

orneklerde sitolojiyi %64,4'linde normal,
%26,6’'sinda LSIL ve %8,8’'inde HSIL
saptamislardir2eé,

Calismamizda sitolojiye gore HPV pozitifligi
degerlendirildiginde; ASC-US sitoloji sonucu
olan 18 hastanin ikisinde diger HR-HPV tipleri
ve LSIL olan iki hastadan birinde HPV 16
pozitifligi saptanmistir.

Ulkemizde ulusal kanser tarama standartlarina
gore HPV igcin yas araligi 30-65 olarak
belirlenmistir. Genellikle HPV pozitifligi 25 yas
alti ve 45-50 yas arasi kadinlarda daha sik
gorilmektedir. HPV pozitifligi erken yasta
taninmasina ragmen vakalarin %50-90'inda
spontan gerileme gorilmektedir. Ancak hasta
HPV genotip 16 ve/veya 18 ise kolposkopik
inceleme yapilmaktadir??.

Genellikle HPV pozitifligi siklikla 25 yas alt1 ve
45-50 yas arast kadinlarda daha sik
rastlanmaktadir. HPV pozitifligi erken yasta
taninmasina ragmen vakalarin %50-90'inda
spontan gerileme goriilmektedir2.

2018 yilinda Goktug ve ark. 52000 kadin hasta
lizerinde yaptiklar1 ¢calismada, en yiiksek HPV
pozitifligi 40 yas grubunda (%5,1) ve en dusiik
65 yas grubunda (%0,1) bulunmustur?2s.

Calismamizda benzer sekilde HR-HPV pozitif
olgularin %57’si 35-44 yas grubunda tespit
edilirken,%21’i 45-54 yas grubunda, %151 25-
34 yas grubunda ve %0,5’i 55 ve lzeri yas
grubunda saptanmistir.

Gilham ve ark. calismalarinda 10 yil boyunca
takip ettikleri hastalarda sitolojisi normal veya
diisiik dereceli anomalisi olan hastalarda CIN 3
ve kanser gelisimi %2,9; HPV 16/18 pozitif ve
smear sitoloji negatif veya borderline anomalisi
olanlarda %19,4-23,8; diger HR-HPV genotip ve
yayma sitolojisi normal ve/veya sinirda olan
hastalarda %3,2-4,5 saptanmistir®. Lazare ve
ark. ise persistan HPV 16, 52, 58 ve 33 olan
kadinlarda 24 ay icinde CIN 1 ve 2 gelistigini
tespit etmislerdir. Smear sitolojisi normal veya
diistik dereceli olan hastalarda %2,9 CIN 3 ve
kanser gelisimi saptamislardir29.

2022 yilinda yayinlanan Tirkiye geneli HPV
raporuna gore, sitolojisi normal olan kadinlarda
HPV Tip 16 ve 18 siklig1 %4,2; CIN 1 (LSIL) olan
hastalarda %?24,1; CIN 2 ve 3 saptanan
hastalarda %30,2 ve serviks kanseri saptanan
hastalarda ise %67,6 olarak bildirilmistir4.

Calismamizda HPV 16 pozitif ve sitolojik
incelemesi negatif olan dort hastadan birinde
kolposkopik biyopsi sonucu CIN 2 (HSIL), bir
hastada CIN 1 (LSIL) ve diger iki hastada normal
bulunmustur. HPV 18 pozitif ve negatif smear
sitolojisi olan bir hastanin biyopsi sonucu CIN 3
(HSIL) olarak belirlenmistir. Ayrica diger HR-
HPV pozitif hastada sitolojik inceleme negatif
olmasina ragmen biyopsi sonucu ile skuamoz
hiicreli karsinom degerlendirilmistir. Bu
bulgular, papsmear sitolojisinin lezyonlari
saptamak i¢in tek basina yeterli olmadigini ve
diger HR-HPV tiplerinin kanser oncesi
lezyonlara veya Kkansere doniisebilecegini
gostermektedir29:30.

Sonug olarak, papsmear testi negatif olmasina
ragmen gelisen CIN lezyonlari, diger HR-HPV
tiplerini de tanimlayan molekiiler tani
yontemlerinin co-test ile birlikte
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degerlendirilmesi
diistindliirmektedir.
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0z

Amag: Atriyal fibrilasyon (AF) nin tromboembolik olaylarindan korunmak i¢in Oral-antikoagiilan (OAK) baslama
endikasyonu CHA2DS2VASc puanlama sisteminde iki ve lizeri olan bireylerde OAK kullanimi tavsiye edilmektedir. Non-
valviiler AF hastalarinin tedavisinde oral antikoagiilan kullanim endikasyonu belirlenmesinde CHA2DS2-VASc skorunun

kullanilmasi ile beraber ekokardiyografik (Epikardiyal yag dokusu(EYD) karotis intima media kalinhigimin (KIMK) (aortik
propagasyon velositesi) AVP) parametreler non-valviiler AF'nin tedavisi i¢cin 6nemli bir hedef organi olabilir.

Yontemler: Non-valviiler atriyal fibrilasyon tanisi alan ve 18-90 yas aralifinda basvuran 100 hasta lizerinden
gerceklestirilmistir. Kontrol grubu i¢in ¢alismaya dahil edilen 50 hasta ile birlikte calismada toplam 150 birey
gozlemlenmistir. Hastalara ait AVP, EYD, KIMK degerleri ekokardiografi laboratuvarimizdaki VividE9 Ekoakardiyografi
cihaz1 (Advenced Technology Laboratories) kullanilarak 3.0 ve 10-MHz'lik problar ile gergeklestirildi.

Bulgular: Bizim calismamamizin verileri sonucunda Epikardiyal yag dokusu ve karotis intima media kalinligi CHA2DS2-
VASc skoruyla iliskisi istatiksel olarak anlamli bulundu ,Aortik Propagasyon Velositesi ile anlamli bulunmadi.
Calismamizda hasta sayimizin azligi,cok fazla kisisel ve/veya islemsel farklilik saptanmasininda pay1 olabileceginden
dolay1 bu konuda daha fazla hasta sayisini iceren prospektif calismalarin yapilmasina ihtiyag vardir.

Sonug. Non-valviiler AF hastalarinin tedavisinde oral antikoagiilan kullanim endikasyonu belirlenmesinde CHA2DS2-
VASc skorunun kullanilmasi ile beraber ekokardiyografik (AVP, EYD, KIMK) parametreler non-valviiler AF'nin tedavisi
icin 6nemli bir hedef organi olabilir.

Anahtar kelimeler: Non-valviiler atriyal fibrilasyon, CHA2DS2-VASc skoru, karotis intima media kalinligi, aortik
propagasyon velositesi, epikardial yag dokusu
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The Relationship Of Cha2ds2-Vasc-Score And Echocardiographic Parameters In Individuals
With Non-Valvular Atrial Fibrilation Disease: Single Experience Center

Abstract

Aim: In order to prevent thromboembolic events of atrial fibrillation (AF), OAC(oral-anticoagulant) use is recommended
in individuals with an OAC initiation indication of two or more in the CHA2DS2VASc scoring system.Echocardiographic
(epicardial adipose tissue (EAT) carotid intima-media thickness (CIMT) (aortic propagation velocity) AVP) parameters
together with the use of CHA2DS2-VASc score to determine the indication for oral anticoagulant use in the treatment of
non-valvular AF patients are important for the treatment of non-valvular AF can be a target organ.

Method: The study was carried out with 100 patients, aged between 18-90 years, diagnosed with non-valvular atrial
fibrillation. A total of 150 individuals were observed in the study with 50 patients included in the study for the control
group. AVP, EYD, CIMT values of the patients were measured with 3.0 and 10-MHz probes using the VividE9
Echocardiography device (Advanced Technology Laboratories) in our echocardiography laboratory.

Results: As a result of the data of our study, the relationship between Epicardial adipose tissue (EAT) and carotid intima-
media thickness (CIMT) and CHA2DS2-VASc score was statistically significant, but it was not found to be significant with
Aortic Propagation Velocity (AVP). Prospective studies with a larger number of patients are needed in this regard, as this
may have a role in determining the difference.

Conclusion: Echocardiographic (AVP, EYD, CIMT) parameters can be an important target organ for the treatment of non-
valvular AF, together with the use of the CHA2DS2-VASc score to determine the indication for oral anticoagulant use in
the treatment of non-valvular AF patients.

Keywords: Non-valvular atrial fibrillation, CHA2DS2-VASc score, carotid intima media thickness, aortic propagation
velocity, epicardial adipose tissue.

GIRIS

Atriyal fibrilasyon (AF) niifusun %1-2’sinde
goriilmekte olup, klinik pratikte eriskin
bireylerde en sik gortilen aritmi problemidir. AF
baglantih tromboembolik olaylar ve
hemodinamik  anomaliler = morbidite ve
mortaliteye 6nemli oranda sebeb olmaktadirl-4.
AF’nin sebeb oldugu tromboembolik vakalarin
en basinda iskemik inme gelmektedir. AF
iskemik inmeye sebep olan bagimsiz glgli bir
risk faktoriidir. AF hastalar: bir yillik iskemik
inme riski baska ek hastaliklara bagh olarak %3
ile %8 oraninda degismektedir>. Oral-
antikoagiilan baslama endikasyonu CHADS2
skoru ile belirtilirken 2010 ESC(European
Society of Cardiology) kilavuzunda CHAZ2DS-
2VASc [konjestif kalp yetersizligi,
hipertansiyon, yas 275 (iki kat),

diyabet, inme (iki kat), damar hastaligi, 65-74
arasl yas, ve cinsiyet kategorisi (kadin)] 9 puan

tizerinden degerlendirilen skor sisteminde 2 ve
uizeri puan alan hastalarda oral antikoagiilan

kullanimi 6nerilmektedir.Aortik propagasyon
velositesi 6l¢ctimii kolay ve pratik

bir yontemdir ve hastalarda noninvaziv
kardiovaskiiler risk analizi i¢in kullanilabilir ve

ileri  degerlendirme  gerektiren  yiiksek
kardiyovaskiiler  riski olan  hastalarin
belirlenmesinde etkin rol alabilir®.
Aterosklerotik hastaligin belirti vermedigi

donemde ateroskleroz hastalin derecesi ile
meydana gelebilecek 6liimciil vaskiiler olaylari
onceden tespit etmek icin asemptomatik
hastalarda pek ¢ok farkli calismalar yapilmistir
ozellikle dopler arter ultrasonu ile karotis
intima media kalinligini oOlciilerek
kardiyovaskiiler ve inme risk yiizdesi tespit
edilebilmesinde kullanilabilecegi gérillmiistiir 7-
10, Epikardiyal yag dokusu kardiyak yapilara
olan yakinhigir ve c¢esitli proinflamatuar
sitokinlerin kaynagi olmasi nedeniyle ¢oklu
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mekanizmalarla AF'nin patogenezinde sorumlu
tutulmustur.  Non-valviiler AF'de inme ve
tromboembolizm tedavisi icin oral
antikoagiilan kullanimini belirleyen CHA 2 DS 2
-VASc skorunun puanlanmasinda
ekokardiyografik parametrelerle (KIMK, EYD ve
AVP)  iligkisinin anlamli olup olmadigini
arastirdik.

YONTEMLER

Calisma yiiziincii y1l Universitesi Tip Fakiiltesi
Kardiyoloji ABD poliklinigindeki non-valviiler
atriyal fibrilasyon tanili, 18-90 yas araliginda
100 hasta ile gerceklestirilmistir. Kontrol grubu
icin calismaya dahil edilen 50 hasta ile birlikte
calismada toplam 150 hasta degerlendirilmistir.
Hastalarin beden kitle indeksleri , boy, kilo,
cinsiyet, yas, sigara , achik kan sekeri , lipid
paneli gibi genel laboratuvar tetkiklerine
bakilarak degerlendirilmeler yapildi . Hastalara
ait AVP, EYD, KIMK degerleri ekokardiografi
laboratuvarimizdaki VividE9 Ekoakardiyografi
cihazi (Advenced Technology Laboratories)
kullanilarak 3.0 ve 10-MHZzlik problar ile
gerceklestirildi.

KIiMK Olgiimii:

KIMK él¢iimleri icin bireyler, baslan arkaya
dogru, sirtiistii pozisyonda egimli olarak
yerlestirildi. Klinik veriler hakkinda bilgisi
bulunmayan tecriibeli iki operator tarafindan,
Sol ve Sag karotis arterler, 10 mHz dogrusal
prob ile gorintilendi. Ana Kkarotis arter
bulbusundan baslayarak ilk iki cm’lik distal
bolgenin igerisinde bir cm’lik bir segment tespit
edildi. Ol¢iimler maximum intima-media
kalinligr gorilen goriintiler kullanilarak
gerceklestirildi. Her bir degerin belirlenmesi
maksadiyla, sol ve sag ana karotis arterlerden
en az 3 olciim alind1 ve s6z konusu 3 6l¢iimiin
ortalamasiyla KIMK degeri belirlendi (Sekil1).
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S Extermal carotic
atery

Internal carotid
artery

Common carotic
artery

Sekil 1: Sagda AKA orta segmentinin DUSG B-mode
goruntisi

Aortik Propasyon Velositesi Olciimii:

Ekokardiyografide hastalar dinlendikten sonra
baslar1 arkaya dogru sirtiistii pozisyonda, egimli
olarak sedyeye uzatildi. Birbiri ile baglantisi
bulunmayan iki tecriibeli operator, Olgtimleri
3.0MHz transducer prop ile gerceklestirdi.
Supin  pozisyonunda  superasternal bir
pencereden asagl uzanan aorta paralel olarak,
renkli M-mod formatinda, ana akima paralel
kiirsor kullanilarak ol¢imler yapildi. Renkli
Dopler Nyquisin limiti 30-50cm/sn olarak
ayarlandi. Kayitlar 200 mm/sn tarama hizinda
yapilarak alev biciminde M-mod
spatiotemporal velosite bulundu. Alev egilimi
net olmadiginda net goriilen bir isovelosite
egilimi elde edilinceye kadar aliasingin
velositesi degistirilebilmek maksadiyla bazal
kaydirma gergeklestirildi. Ardindan egimin bitis
ve baslangi¢c noktalar1 arasindaki mesafenin,
gecen slireye boliinmesiyle aortik akimin hizi
elde edildi. AVP degeri olarak, minimum ii¢ defa
bulunan degerin ortalamas1 kabul edildi
(Sekil:2).
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eight= 409 cm
ime = 54 msec
lope =76.48 cmis

Sekil 2: AVP 8l¢iimiiniin inen Aort’'ta yapilmasi
EYD Kalinlig: Olgiilmesi:

Hastalar, Ekokardiyografik analiz i¢in genellikle
sol lateral dekiibit pozisyonuna dondiiriilerek
2D ekokardiyografi cihaziyla 3,0MHz
transducer ile gerceklestirilmistir. Transtorasik
ekokardiyografik goriintiilemede epikardiyal
yag dokunun 6l¢iimleri parasternal uzun aksda
gorlintilemesinde sag ventrikiill serbest
duvarinin  komsulugundaki ekolusen alan
kalinhigl, aort anulusuna dikey olarak end
diyastolde yapilmistir (Sekil-3).

Sekil 3: Kirmiz1 cizgiler ile isaretlenmis ekolusen alan
EYD’nin gostermektedir

Istatistiksel Degerlendirme

Istatistik  degerlendirmemiz,  SPSS 16
programindan istifade edilerek gerceklestirildi.
Kategorik degiskenler icin ylizde ve sayl
kullanilirken sayisal degiskenler icin ise
tanimlayici istatistiklerden (maksimum,

minimum, standart sapma, ortanca, ortalama)
istifade edildi. Ayrica, Sayisal degiskenlerin
bagimsiz grup karsilastirmalari, man whitney u
ve t testleri ile yapildi. Kategorik degiskenlerin
grup  karsilastirmalarinda ¢apraz  tablo
istatistikleri kullanildi. Capraz tablo
istatistiklerinde Ki-kare testine bakildi. Hasta
grubunun sayisal degerleri arasindaki iliski
Pearson ve spearman korelasyon testlerinden
istifade edilerek gerceklestirildi. Istatistiksel
anlamda p< 0,05 degeri anlamli alindi.

BULGULAR

Calismamiza toplam 150 tane hasta alindi. Bu
hastalardan 100 tanesi AF ve 50 tanesi kontrol
grubuydu. Atriyal fibrilasyon’lu hastalar kronik,
paroksismal, yeni baslangi¢ch AF olarak 3 gruba
ayrildi. Calismaya Kkatilanlarin 77'si (%51,3)
kadin ve 73'i (%48,7) erkekti. Hasta
gruplarinda ortalama yas 65,77 +9,69(min 42-
max 86)kontrol gruplarinda ortalama yas
66,94+10,99(min:35-max:87).Non-valviiler AF
100 hastanin ilk atak sayis1 3(%3) Kkisi,
paroksismal AF 14(%14)kisi, kaha AF
83(%83)kisi olarak belirlendi.
Hipertansiyon(HT) hastalarda saptanan en sik
komorbid durumdu 92(%92)kontrol grubunda
hipertansiyon27(%54) tespit edildi. Daha sonra
sirasiyla; Koroner arter hastaligi(KAH) hasta
grubunda 74(%74)kontrol grubunda 2(%?2)
,diabetes mellitus hasta grubunda 17(%17)
kontrol grubunda 9(%18),inme hasta grubunda
10  (%10) kontrol grubunda  0(%0)
izlemekteydi.Kardiyovaskiiler risk faktérlerinin
non-valviiler atriyal fibrilasyonlu hastalarla,
normal kontrol grubu arasindaki dagilimina
bakildiginda HT (p: 0,000) ve KAH (p: 0.000)
mevcudiyeti hasta grubunda kontrol grubuna
gore daha yiiksek gorildi,hasta ve kontrol
grubuna gore HT ve KAH sahip birey farkliligi
istatistiksel olarak anlamlidir. Dm, yas, cinsiyet,
sigara degerlerinde ise hasta ve kontrol grubu
arasinda istatistiksel olarak anlamli farklilik
saptanmadi (p>0.05) (Tablo 1-2).
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Tablo I: Hasta ve kontrol grubundaki ek hastalik oranlari ve yiizdelik oranlari

Sayl | Sigara Sigara HT | HT DM (DM KAH KAH SVO | SVO
(n) (n) (%) (n) (%) (n) (%) (n) (%) (n) (%)
Hasta 100 29 29 92 92 17 17 74 74 10 10
Kontrol 50 11 22 27 54 9 18 2 4 -
Tablo II: Hasta ve kontrol grubunun kah risk Tablo Il: Kardiyovaskiiler risk faktérlerinin KiMK, EYD ve
faktorlerinin ytizdelik dagilimi AVP’nin gruplar arasindaki dagilimi.
P degeri P Degeri
Yiizd " Hasta Grubu  Kontrol Grubu  (*
Sayi (n) e (%) (
: p<0,05) p<0,05)
Sigara Hasta 29/100 | 29 0,057 Yas (yil) 65,77£9,69  66,94+10,99 0,749
Kullanimi Grubu .
ol e 2 KiMK 0,80£0,22 0,670,137  0,009*
Grubu EYD (cm) 0,542+0,142 0,478+0,101  0,018*
H
Hipertansiyon | oo | 92/100 | 92 0,000* AVP (cm/sn)  43,79+8 41,266,68 0,772
i 2
lé?zgjl 27/50 54 VKI (kg/m?) 28,13615,88  25,334+2,43 0,000*
—— — HT (n/%) 92/92 27/54 0,000*
Mellitus Grubu | 7/100 V7 0,763 DM (n/%) 1717 /18 0,763
Iéon;rol 9/50 18 Sigara
— Kullanan 29/29 11/22 0,057
Koroner Arter Hasta . n/%
hastaligi Grubu 74/100 74 0,000 (/%)
KAH (n/% 74174 2/4 0,000*
Kontrol 2/50 4 ( )
Grubu
. o . Yasin KIMK iizerine etkisi ile ilgili yapilan
Yas ve KIMK arasi iliskiye bakildiginda 1 el yap
A popiilasyon ¢alismalarinda yas ile KIMK artisi
aralarinda anlamh iliski bulundu(p:0,000) arasinda anlaml bir iliski oldugu
Hasta grubunun 0,80 mmz#0.22 kontrol

grubunun 0,67 £0,137 gore bakilan KIMK
ortalamasi istatiksel olarak anlamli bulundu
(p:0,009). Hasta grubunun kontrol grubuna

gore  EYD  istatiksel olarak  anlamh
bulundu(p:0,018),hasta grubu ile kontrol grubu
arasinda AVP istatiksel olarak anlamh

bulunmadi(p:0,772). Hasta grubunun kontrol
grubuna gore VKI istatiksel olarak anlamh
bulundu(p:0,000), Hasta grubunun kontrol
grubuna gore KAH istatiksel olarak anlamh
bulundu(p:0,000)(Tablo-3).

saptanmistirll, Bizim ¢alismamizda daha 6nceki
calismalar1 destekler mahiyette hasta grubunda
yasin EYD ve KIMK arasinda pozitif yoénde

anlamli iliski oldugunu saptadik(p<0.000).
Fakat ayni iliskiyi AVP ile yas arasinda
gozlemleyemedik.

Hasta grubundaki EYD, KiMK ile VKI arasindaki
iliski istatiksel olarak anlamli bulundu ama AVP
ile istatiksel olarak anlamli bulunmadi.KiMK ile
EYD ortalamasi arasindaki iligki istatiksel

olarak anlaml bulundu.AVP ortalamasiyla EYD
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ortalamasi arasindaki iliski istatiksel olarak
anlamli bulunmadi.AVP ortalamsiyla KiMK
ortalamasi arasindaki iliski istatiksel olarak

anlamli bulunmadi (tablo-4).

Tablo IV: Hasta grubundakiEYD, KIMK ve AVP’nin
birbirleriyle, yas/VKi ile iliskileri.

Yas VKI EYD KIMK AVP
EYD 0,000* 0,001* 0,000* 0,361
KIMK 0,000* 0,02* 0,000* 0,291
AVP 0,936 0,181 0,361 0,291

Erkek cinsiyet iskemik inmede degistirilemez risk
faktorler arasinda olmasinin yansira, KIMK artis
ile iligkisi de yapilan bazi calismalarda anlamh
olarak gosterilmisken bazi ¢alismalarda ise etkisi
istatistiksel olarak anlamli bulunmamistiri2-14,

Bizim ¢alismamizda ise iskemik inmeli hastalar
icinde erkek cinsiyetin KIMK artis1 iizerine
anlamh etkisi olmadig1 gorildi (p>0.05). Erkek
cinsiyetin AVP ve EYD ile iliskilerine baktigimizda
ise ayni sekilde yas ile ikisi arasinda anlaml iliski
olmadig1 goriilmistiir(p>0.05).Hasta grubunda
EYD nun cinsiyet, DM, HT, SVO, sigarayla iliskisi

Hasta ve kontrol grubuna gore glukoz diizeyi
istatistiksel olarak anlamhl farkhh gorildi
(p:0,024), kreatin total kolesterol, HDL, LDL, TG
anlamli farkhilik yoktur (tablo-6).

Tablo VI: Calisma Grubunun Laboratuvar Ozellikleri

Hasta Kontrol P ¢
p<0,05)
Kreatinin (mg/dl) 1,02+0,89 0,83+0,24 0,107
Glukoz (mg/dl) 129,13+70,98 115,72+41,91 0,024*
Ir?;ldl) kolesterol 177 7344904  187,08+38,32 0,066
LDL (mg/dl) 110,62439,06 113,98+35,77 0,189
HDL (mg/dl) 37,84+10,79  39,54+10,60 0,766
Trigliserit (mg/dl) 154547911  169,68+88,02 0,501

CHA2DS2VASc skorunun ortalamas: ile HAS-
BLED skorunun ortalamasi arasinda istatiksel
olarak anlamli iliski bulundu. CHA2DS2VASc ve
HAS-BLED skorlar1 icin AF gruplar kendi
aralarinda karsilastirildiginda  kronik  AF
grubunda yeni baslangi¢ch AF ve paroksismal AF
grubuna gore daha anlamhli olarak ytiksek
bulunmustur (Tablo-6) CHA2DS2VASC
skorunun KIMKEYD ile arasindaki iliski
istatiksel olarak anlamli bulundu ama AVP
anlamli bulunmadi (Tablo-7).

istatiksel olarak anlaml tespit edilmedi. Hasta Tablo VII: Hastalarin CHA2DS2VASc ve HAS-BLED
grubunda KIMK nin DM,HT,SVO,sigarayla iliskisi skorlari
istatiksel olarak anlamli tespit edilmedi.Hasta . . Yeni
. . . Inme ve Kroni Paroks basl K P (*
grubunda AVP nin DM, HT, SVO, sigarayla iliskisi kanama | k ismal oo | tol | P<O
istatiksel olarak anlamli tespit edilmedi (Tablo-5). skorlari AF-4 | AF-2 AF-1 ,05)
Tablo V: Hasta grubundakiEYD, KIMK ve AVP' nin ZCV'}ASZSS i’ygg’i ’2627*1 é'gg* . o
kardiyovaskiler risk faktorleri ile iliskisi. HAS. 1.60% 11451 133t ] 0.00
Cinsiyet DM HT SVO Sigara BLED 0,73 ,03 0,58 0*
EYD 0,139 0,443 0,167 0394 0,473 . ] .
) CHA2DS2VASC skorunun KIMK,EYD ile arasindaki
KIMK 0,240 0,496 0,204 01188 0,158 T i
iliski istatiksel olarak anlamli bulundu ama AVP ile
AVP 0,191 0,442 0271 0141 0,359
anlamli  bulunmadi (tablo 8).

Tablo VIII: CHA2DS2VASC skorunun KiMK, AVP, EYD ile iliskisi

CHA2
CHA2DS CHA2DS2V CHA2DS2V CHA2DS2V CHA2DS2V CHA2DS2V DS2V | p
2VASC ASC (2 |ASC (3 |ASC (@ |AsSC (5) | AsC (6) | AsC (*p<0,0
(1) (n=5) (n=19) (n=32) (n=34) (n=5) (n=4) @ 5)
(n=1)
EYD 0,48+0,04 | 0,47+0,07 0,56+0,08 0,65+0,08 0,740,05 0,830,01 0,74 0,000*
KIMK | 0,52+0,11 | 0,59:0,09 0,69:0,09 0,79+0,07 0,95:0,1 1,15+0,06 1,2 0,000*
AVP 42 45 43,84+8,02 43,25+6,8 43,24+6,77 50,8+19,68 44 5+9 81 48 0,606
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TARTISMA

En ¢ok gorilen kardiyak ritm bozuklugu olan
AF, kirk yas ustiinde bireylerde yasam boyu
gelisme ihtimali dortte birdir.  Atriyal
Fibrilasyonda tromboemboli ve inme tehlikesi
cok yiiksek.Yakin bir zamana kadar atriyal
fibrilasyonda inme tehlikesini azaltmak icin
antikoagiilasyon saglamaya yonelik genellikle
varfarin kullanilmaktaydi. Varfarin ayrica gida
ve ilaclarla etkilesimde olan, diizenli gozlem
isteyen, kullanimi gii¢ bir ilactir. Bu nedenle,
hastalar1 gereksiz yere varfarinin olasi
tehlikelerine maruz birakmamak i¢in eski
tedavi kilavuzlarinda yiiksek riskli hastalarin
belirlenmesi ve bu hastalarin tedavi edilmesi
tizerinde durulmaktaydi. Ancak, bu diistk, orta
ve yiiksek risk kategorisi ayrimlar1 ¢ok net
degildir ve 6ngorii diizeyi de diisiiktiir. inme
riski devamlilik arz eder ve bireyde giicli bir
risk faktoriiyle beraber AF mevcutsa, mortalite
bu bireylerde daha fazladadir. Ayrica, bu
bireylerde morbidite ile kisithilik da daha
yuksektir. ESC 2012  gilincellemesiyle;
CHA2DS21-VASc verisi tek risk degerlendirmesi
seklinde tespit edilmistir. Bu risk
degerlendirme faktorleri, CHAZ2DIS2-VAISc
[cinsiyet (kadin), 65-74 yas araligi, damar
hastaligi, inme (2 kat), diyabet, yas =75 (iki kat),
hipertansiyon, ve konjestif kalp yetersizligi]
kisaltmasiyla tanimlanir. Non valviiler atriyal
fibrilasyonu olan hastalara oral antikoagiilan
kullanimini belirleyen cha2ds2-vasc skorunun
puanlamasinda transtorasik ekokardiyografik
olarak AVP, EYD ve KiMK le iliskisinin anlamh
olup olmadigini incelemeyi hedefledik. Yakin
donemde en cok istifade edilen yontemlerden
biri olan Transtorasik ekokardiyografi; hastalar
icin minimum risk olusturan, ekonomik, non-
invaziv ve pratik gorintiileme tekniklerinden
EYD, AVP ve KIMK kalinlik Olgtimleri ile birlikte
son donemde iizerinde en ¢ok durulan
yontemlerdir. Simdiye kadar gerceklestirilen
pek cok calisma, epikardiyal yag dokusunun
obezite, ateroskleroz, diyabet, hipertansiyon,
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metabolik sendrom ve glikoz intolerans: ile
glcli iligkileri oldugunu ifade etmektedir. AF
hakkinda daha 6nceden gergeklestirilmis olan
calismalar, AF’'nin EYD ile iligkili olabilecegine
yonelik goriisler icermektedirls16, Batal ve ark.
nin yaptig1 calismaya gore, ilerlemis posterior
sol atriyal yag kalinlig1 sol atriyum alani, viicut
kitle indeksi ve yastan bagimsiz bir sekilde AF
yuki ile baglantihdir?’. Biiyiik ihtimalle atriyal
aritmiler ise, Atriyal septumdaki yogun yag
birikimleri ile iliskilendirilmistir. Benzer
sekilde EYDK’deki artis sol ventrikiilin
kitlesinin artmasi ve bozulmus diyastolik
fonksiyonla baglantili olmasi ile agiklanmistirs-
19, Yakin doénemde gercgeklestirilmis bir
arastirmada sol atriyum boyutlarinda artma;
EYDK ile iliskilendirilmistir20. Yaptiklari calisma
ile lacobellis ve ark.2!, obez hastalarda EYDK ile
sag ventrikill kavite biyiikligintin iliskisini
incelemisler, sonu¢ olarak obez ve obez
olmayan hastalarin tamaminda, epikardiyal yag
kalinhig1 ile sag ventrikiil kavite biuyukligi
arasinda iliski oldugunu gérmiislerdir. KIMK
hakkinda gergeklestirilmis olan arastirmalarin
onemli bir kismi, risk faktorleri ve
kardiyovaskiiler =~ hastaliklar =~ hakkindadir.
Karotis arterinde tespit edilmis olan
aterosklerozun, serebral ya da koroner
damardaki ateroskleroza yonelik bir isaret olup
olmadigi hakkinda pek ¢ok arastirma
gerceklestirilmis ve aterosklerozun sistemik bir
hastalk oldugu ve KiIMiK'nin bunun bir
gostergesi oldugu sonucuna ulasilmistir22.23,
Klasik kardiovaskiiler risk faktoérlerinin bilinen
etkileri haricinde, KIMK 6lciimlerindeki artisin
subklinik hastalik ile ilgili bir gosterge oldugu,
inme ve Kkardiovaskiiler hastaligin habercisi
olabilecegi ifade edilmistir24. Lynne ve ark.nin
438 olguluk arastirmalarinda, kalsifiye arteriyel
plaklar bilgisayarli tomografiyle, KIMK ise
ultrasonografiyle incelenmis, karotis ve
koroner arterlerdeki kalsifiye plaklarin
subklinik ateroskleroz ile baglantili oldugu ve
aterosklerozun bir gostergesi olabilecegi
belirtilmistir2s. Lorenz ve ark.nin yaptig1 meta-
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analizde, KIMK’daki her 0.1 mm’lik artmayla
miyokart enfarktiisii gecirme riskinin %10’dan
%15’e, iskemik inme gecirme riskinin ise
%13’ten %18’e yiikseldigi gorilmistiir. Benzer
sekilde  ARIC (AtherosclerosisRisk  in
Community), Rotterdam, Yao City, KIHD
(Kuopiolschemic HeartDisease Study), CHS
(CardiovascularHealth ~ Study) ve PARC
(ParoiArtérielleet Risque Cardio-vasculaire)
calismalarinin tamaminda, KIMK élgiimii ile
inme ve miyokart enfarktiisi riski ve
kardiyovaskiiler nedenli oOliimler arasinda
baglanti oldugu gorilmistir. 6416 katilimci
hasta ile gerceklestirilmis olan PARC
arastirmasinda, KIMK ile Framingham risk
skorlamas1 komponentleri arasinda baglanti
tespit edilmis ve risk tespiti icin KIMKmnin
Framingham risk skorlamasi ile birlikte daha
uygun olacagi degerlendirilmistir26-31,

Artmis KIMK; obezite, sigara,
hiperkolesterolemi, diyabetesmellitus,
hipertansiyon, yas v.b. pek cok aterosklerotik
risk etkeni ile iliskilidir. Bu kapsamda KIMK ile
aterosklerotik  risk  etkenleri  arasindaki
baglantiy1 gosteren klasik ¢alismalarin yaninda

CRP, homosistein, LDL, lipoprotein-a
biyomarkirlarla da yapilan arastirmalar
bulunmaktadir32-35,  Bizim  arastirmamizin

analizleri sonucunda CHA2DS2-VASc skoruyla
karotis intima media kalinlig1 ve epikardiyal yag
dokusu baglantis1 istatiksel olarak anlaml
gorildii ve non-valviiler AF tedavisinde 6nemli
bir hedef organ olarak disiintilebilir. OAK
kullanim endikasyonu bulunan Non-valviiler AF
hastalarinda CHA2DS2VASC skorunun
hesaplanmasinda ekokardiyografi (EYD, KIMK)
parametrelerle desteklenmesi onerilir.
Calismamizda hasta sayimizin azhig1 bir etken
olabilecegi gibi; cok fazla islemsel ve/veya
kisisel farklilik tespitinin de katkisinin ihtimali
gdz oOniinde bulunduruldugunda, bu konuda
daha fazla hastay1r kapsayan prospektif
arastirmalarin  gergeklestirilmesinin faydal
olacag diisiintilmektedir.

Etik Kurul Onay:: Calisma 27/10/2015 tarihli
karar no:03 -50480 numaraile van yiiziincii yil
Uiniiveristesi yerel tibbi etik kurulu tarafindan
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Giris: Bu arastirma olimpik kamp siirecinde 15-22 yas araliginda olan 24 geng elit atletin katilim1 ile gerceklestirilmistir.

Amag: Elit atletlerin beslenme aligkanliklarini ve sporcularin beslenmeye iliskin tutumlarini belirleyip degerlendirmek
amaglanmigtir.

Yéntemler: Elit geng sporculara ‘Saglikh Beslenmeye iliskin Tutum Olgegi (SBITO) ’ uygulanmis. Katihmcilarin besin
tiiketim sikliklar1 ve 24 saatlik besin tiiketim kayitlar1 alinmistir. Elde edilen veriler ¢esitli istatistik yontemlerle
degerlendirilmistir

Bulgular: Genel olarak sporcularin sadece % 25’ inin 3 ana 6giin tiikettigi, % 25'nin 2 ana 6giin ve % 50’sinin de bir ana
ogiin tiikettigi belirlenmistir. Calismamizda geng atletlerin toplam Saghkli Beslenmeye iliskin Tutum Olgegi ( SBITO) ve
alt boyutlarinin puan ortalamalari incelendiginde; toplam SBITO puani 70,75 olup yiiksek bulunmustur. Bu oran
erkeklerde 77,55(p=0,032) olup kadinlarin oranindan daha yiiksektir ve istatistiksel olarak da onemlidir. Yine
erkeklerde olumlu beslenme alt boyut oran1 (20.09) kadinlarin oranindan daha yiiksek olup énemlidir (p=0,005). Bu
calismada, diger calismalara benzer olarak en fazla tiiketilen besinler peynir, yumurta, sebze-meyve, et-yumurta-kuru
baklagiller, beyaz ekmek, icecek cay seklindedir.

Sonuglar: Calisma grubumuz, elit sporcular olup diinya ¢apinda miisabakalara katilmalarina ragmen, beslenme
konusunda uzman goriisii almadiklari, yeterli ve dengeli beslenmedikleri gériilmiistiir. Ulkemizde geng elit sporcularin
beslenmesi ile ilgili verilerin yeterli olmadig), arastirmanin evrenini daha genis tutarak ve daha fazla bireye ulasarak
yararll sonuclar elde edilebilecegi degerlendirilmekte ve bu c¢alismanin yapilacak calismalara kaynak olacag:
ongoriilmektedir.

Anahtar Kelimeler: Beslenme, elit atlet, SBITO, BKIi
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Evaluation of Nutritional Status of Elite Young Athletes
Abstract
Background: This research was carried out with 24 young elite athlete aged 15-22 years during the Olympic camp.
Objectives: The aim of this theses is to determine the eating habits of elite athletes.

Methods: Different type of questionnaires received their approvals about eating habits were applied to elite young
athletes.

Results: 25% of athletes had three meals, 25% of athletes had two meals and remains had only one meals. In our
research, when the total SBITO (Attitude Scale Towards Healthy Eating) and the mean of lower dimensions’ scores of
young athletes were examined, the following issues were observed; the total SBITO score was 70,75 generally for the
young athletes and this score was evaluated as higher. This rate was 77,55 (p=0,032) for men, which was higher than
women, and it had statistically significant meaning. Once again lower dimension of positive nourishment for men (20.09)
was higher than women and it had statistically significant meaning (p=0,005), too. Similar to other studies, cheese, eggs,
vegetables-fruits, meat, eggs, legumes, white bread, beverage, tea were the most consumed foods in this study.

Conclusions: Although our study group is elite athletes and participated in world-class competitions, it was observed
that they did not receive expert opinion on nutrition and did not have adequate and balanced nutrition. It is considered
that beneficial results can be obtained by keeping the universe of the research wider and reaching more individuals. As
similar studies are added to the literature, they would be important in terms of being a source for research on the young
population.

Keywords: Nutrition, elite athletes, SBIT0, BMI.

GIRIS
Sporcu beslenmesi bilim alani, son yillarda
lizerinde ¢ok fazla c¢alisma yapilan, spor
bilimcilerinin oldugu kadar, sporcularin,
antrenorlerin, sporcu ailelerinin ve spor ile ilgili
biitiin meslek gruplarinin ilgisini ¢eken, dogru
ve yeterli bilgi sahibi olunmasi1 gereken bir
alandir. Sporcunun saghgini korumak daha da
iyilestirmek ve performansini artirmak sporcu
beslenmesinde temel hedeftirl. Diinyada oldugu
gibi tilkemizde de spora olan ilgi ve dnemin
artmasiyla, artik daha ¢ok sayida insan igin
fiziksel aktivite ve spor yasi erken yaslarda
olmaya baslayarak, yasam boyu
sturdiriilmektedir. Bireysel sporlara ve 6zellikle
atletizm sporuna da ilgi artmistir. Kosular,
atmalar ve atlamalar seklinde ifade edilen dogal

enerji ve besin ihtiyac1 eriskine kiyasla daha
fazladir?. Bu nedenle beslenme sorunlarinin en
fazla goriildiigii 6nemli gruplardan biri de geng
sporculardir. Ayn1 zamanda saglikli, kaliteli ve
uzun bir yasam icin, yeterli ve dengeli beslenme
ile birlikte fiziksel aktivite ve sporun 6nemi ¢cok
onceden beri bilinmektedir. Elit diizeyde spor
yapan bireyler icin ise yiiksek diizeyde sportif
verimlilige ulasilabilmesi, viicut
kompozisyonunun iyilestirilmesi ve saghginin
korunmasi icin dengeli, diizenli ve amaca uygun
beslenme onemli etkenlerden birisidir. Bu
bireyler igin besinlerin bilesimi ve 6glin
zamanlamasi, antrenman ve misabakalar kadar
onemlidir. Bu arastirmada, elit gen¢ sporcularin
saghginda ve egzersiz performansinda 6nemli
bir rol oynayan beslenme aliskanliklarinin

hareketlerden olusan atletizm bedenin iyi
sekilde gelismesine ve saghklh kalinmasina
katki saglamaktadir.

Yas, cinsiyet, fiziksel aktivite, mevcut hastaliklar
ve genetik yap1 gibi faktorler besin ihtiyacini
etkilemektedir. Genglik doneminde gerekli

belirlenmesi amaglanmistir.
YONTEMLER

Biruni Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulundan 2021/47-51
karar numarasi ile arastirmanin etik yonden
uygun olduguna dair onay alinmistir.
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Arastirmaya katilan bireylerde 18 yasindan
kiiciik olanlarin ebeveyn ve antrendrlerinden
once sozlu olarak izin alinmis, daha sonra imzah
olarak antrendr onayl izin belgesi alinmistir.

Arastirma Ocak 2021 - Mayis 2021 aylar arasi,
pandemi nedeniyle gerekli tedbirlere uyularak,
olimpik atletizm hazirhlk kampi olarak
kullanilan, Dicle Universitesi Spor Tesisleri'nde
(Diyarbakir) gerceklestirildi. Dislama kriterleri
goz onlinde bulundurularak ve goniillii olmay1
kabul eden, 15-22 yas araliginda biiylime ve
gelisme doneminde olan 24 elit sporcu dahil
edilmistir3. Tanis1 konulmus ruhsal ve/veya
kronik hastaligi olanlar c¢alismaya dahil
edilmemistir.

Arastirmaya katilan tim elit sporculardan
alinan veriler yiiz ylize goriismeyle elde
edilmistir. Calismaya katilan sporcularin, sosyo-
demografik  6zelliklerini,  vitamin-mineral
alimlarini, sigara ve alkol kullanim durumlarini
ve Dbeslenme aliskanliklarini  6grenmeyi
amaglayan sorulardan olusan formlar ve
gecerlilik ve gilivenilirligi Demir* tarafindan
yapilmis olan “Saghkli Beslenmeye iliskin
Tutum Olgegi (SBITO)” arastirmacidan izin
alinarak uygulanmistir. Sporcularin  besin
tiikketim siklig1 ve 24 saatlik besin tiiketim kaydi
saptanmistir.

Saghikh Beslenmeye iliskin Tutum Olcegi
(SBITO)

Sporcularin beslenmeye iliskin tutumlarini
degerlendirmek icin toplam 21 sorudan olusan
"Saglikh Beslenmeye Iliskin Tutum Olgegi"
(SBITO) ; beslenme hakkinda bilgi, beslenmeye
yonelik duygu, olumlu beslenme ve koti
beslenme olmak iizere 4 alt boyuttan meydana
gelmektedir. Olgek, beslenme konusunda bilgi
diizeyine iliskin 5 soru, kotii beslenmeyle iliskin
5 soru, olumlu beslenmeyle iliskin 5 soru,
beslenmeye yonelik duygu durumuna iliskin 6
sorudan olusmaktadir. Olgekten alinabilecek en
diisiik puan 21, en yiiksek puan 105’tir. SBIT0O’
den katilimcilarin alacag1 21 puan c¢ok diisiik,
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23-42 puan diisiik, 43-63 puan orta, 64-84 puan
yliksek ve 85-105 puan ideal diizeyde yiiksek
saglikli beslenmeye iliskin tutuma sahip oldugu
seklinde aciklanmaktadir. Olgekteki olumlu
maddelere ait derecelendirme “Kesinlikle
Katilmiyorum”, “Katilmiyorum”, “Kararsizim”,
“Katiliyorum”, “Kesinlikle Katiliyorum”
seklindedir. Olumlu tutum maddeleri; 1, 2, 3, 4
ve 5 olumsuz tutum maddeleriise 5, 4, 3,2 ve 1
seklinde puanlanmistir®.

Besin Tiiketiminin Saptanmasi

Elit gen¢ atletlerin beslenme aliskanliklarini
belirlemek amaci ile es zamanl yapilan 45 ayri
besinden olusan besin tiiketim siklik formu
uygulanmistir. Sporcularin besin tiiketiminin
saptanmasi i¢in sorgulamanin dogru yapilip,
kayitlarin tutulmasi ve degerlendirmelerin
olmasi gerekir®.

Yirmi Dort Saatlik Geriye Doniik Besin
Tiiketim Kaydi

Geng atletlerin son 24 saatte besin tliketim
durumlar1  kullanilarak belirlenmistir ve
sporcular tarafindan es zamanli olarak
doldurulmustur. "24 saatlik geriye dontik besin
tilketim kaydi" bireylerin giin boyunca
tikettikleri besinlerin tir ve miktarlarinin
saptanip, enerji ve besin dgelerinin belirlenmesi
temeline dayanmaktadiré. Ayrica formda besin
grubunun tiiketim siklig1 ve miktarlarina iliskin
bilgiler de yer almaktadir. Beslenme Bilgi
Sistemleri Paket Programi (BEBIS) 9 versiyonu
kullanilarak bireylerin enerji, makro ve mikro
besin 6gelerinin alimi degerlendirilmis ve analiz
edilmistir

Beden Kiitle Indeksi (BKI)

Viicut agirhigt ve boy uzunlugu olciimleri
kullanilarak beden kiitle indeksi hesaplanmistir
[BKi= Beden agirhg (kg) / boy uzunlugu (m?)],
Diinya Saghk Orgiitiiniin (WHO) smiflamasi
kullanilarak degerlendirilmistir (diistiik agirhkl
<18.50 kg/m2, Normal 18.50 - 24.99 kg/m2,
Sisman (Obez)> 30.00 kg/m2). Yas alt1 bireyler
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WHO’nun yaga gore BKI degerleri tablosu dikkate
alinarak belirlenmistir

istatistiksel Analiz

Siuirekli degiskenler icin ortalama ve standart
sapma (SS) hesaplandi. Degiskenlerin normalligi
Shapiro-Wilk testi ile analiz edildi. Iki grup
medyan degerleri Mann-Whitney U testi ile analiz
edildi. Kategorik degiskenlerin analizinde Khi-
Kare testi kullanildi. Khi-Kare testi varsayimlari
olusmayan dagilislarda Kolmogorov-Smirnov
analizinden yararlanildi. Kategorik degiskenler
arast korelasyonlar i¢in Spearman Korelasyon
yontemi kullanildi. Hipotezler ¢ift yonli olup,
p<0.05 ise istatistiksel olarak 6nemli farklhigin
oldugu kabul edilerek, tiim istatistiksel analizler R
yazilimi/programlama (sirim 3.6.2 (2019-12-
12) - CRAN) kullanilarak degerlendirildi.

BULGULAR

Arastirmaya katilan elit geng¢ atletlerin sosyo
demografik 6zellikleri tablo I'de verilmistir.

Tablo I: Elit Gen¢ Kadin ve Erkek Atletlerin Sosyo-
Demografik Ozellikleri

Kadin
Erkek
X2
Orttss |Orttss P
17.154 |17.818%
+2.115 |[2.228
4 (36,4) 0,084
vas 15-16 4(30,8) 0.7
17ve iizeri  |9(69,2) |7(63.6) | °
KS(z)
Evde aileyle |0 8 (72.7)
Y€ |(76,9) '
Evde
arkadaslarla |3 (23,1) 000
0,666
Akrabalarin 0,767
Yasanilan yaninda 0(0) 1(9,1)
yer
Milli  takim
kampinda 0(0) 2(18.2)

x2: Khi-Kare testi KS (z): Kolmogorov Smirnov Test

Katilimcilarin sosyo-demografik ozellik verileri
(Tablo 1) cinsiyet dikkate alinarak yasanilan yer
arasindaki farklilik Kolmogorov Smirnov Testi ile
analiz edildi. Atletlerin demografik o6zellikleri

frekans analizleriyle incelendi (Kadin 13, Erkek
11, n:24). Atletlerin %75,0'i evde ailesiyle
yasamaktadir. Sporcularin tamaminin tanisi
konulmus hastalig yoktur.

Elit gen¢ kadin ve erkek atletlerin vitamin ve
mineral kullanimi degerlendirilmesinde;
sporcularin %62’sinin vitamin, minarel kullandigi

belirlenmistir. Vitamin, mineral tabletlerini
Ooneren Kkisi durumu ile sporcularin cinsiyeti
arasinda istatistiksel onemli iliski

bulunmaktadir(p=0,0029,
yarist doktordan tavsiye
erkeklerin cogunlugu
(%57,1).Tablo verilmedi.

Tablo II. Elit Geng¢ Atletlerin Ana, Ara, Atlanan Ogun
Sayilari ve Diger Beslenme Bilgilerine iliskin Bulgular

p<0,05) Kadinlarin
almis iken (%50,0),
kendisi almistir

n (%)
- ... Bir 12 (50)
Z:I;Ie;tlllen ana  6gun '.‘.(i 6 (25)
Uc 6 (25)
Hi¢ tuketmiyor 9 (37,5)
Tuketilen ara 6gun sayisi  Bir 11 (45,8)
iki 4 (16,7)
Ogiin atlama Evet, bazen 20 (83,3
Hic 4 (16,7)
Sabah 3 (15)
- Ogle 12 (60)
Atlanan 6égunler Aksam > (10)
Ara 6gin 7 (35)
Zaman yetersizligi 14  (70)
Cani istemiyor,
Ogiin atlama nedeni istahsiz 3 (15)
Zayiflatmak istiyor 1 5)
Aliskanhg@r yok 2 (20)
Ara ogun yapma Var 6 (25)
aligkanhgi Yok 18 (75)
Aksam 2 (33,3)
Ara Ogiin 1 (16,7)
Ara 63iin yapilan zaman Ikindi 1 (16,7)
Sabah 1 (16,7)
Yatmadan 6nce 1 (16,7)
Yaklagik tiketilen su 2 Y€ dahaaz 7o (292
miktari (bardak) 6-10 11 (458)
10'dan fazla 6 (25)
Yemeklerde tuzu Evet 11 (47,8)
kontrolli kullanma Hayir 12 (52,2)
Cay, kahve icerken Evet 16 (66,7)
seker kullanma Hayir 8 (33,3)

Atletlerin %50,0’si 1 ana 6giin, %45,8’i 1 ara 6gln
tuketmektedir. Atletlerin 983,31 6gln
atlamakta, %60,0 oranla en ¢ok 0gle O0giini
atlanmakta, %70,0’i zaman yetersizligi nedeniyle
0glin atlamaktadir. Atletlerin %25,0’inin ara 6giin
aliskanliglr bulunmakta, %33,3’'ti aksam ara 6glin
yapmaktadir. Atletlerin %45,8'i 6-10 bardak
gunliik su icmekte, %66,7’si ¢ay, kahve icin seker

258



kullanmaktadir. Elit genc¢ atletlerin ana, ara,
atlanan 6giin sayilar1 ve diger beslenme bilgileri
ile cinsiyetlere iliskin veriler incelendiginde,
beslenme bilgileri ile cinsiyet arasinda
Kolmogorov-Smirnov testi sonucunda
istatistiksel olarak o©nemli farklihk olmadig
saptanmistir (p>0,05, tablo verilmedi).

Tablo III: Elit Geng Atletlerin Saghkli Beslenmeye iliskin
Tutum Olgegi Tanimlayici Bulgulari

i — Ust Alt
SBITO x*SS Medyan deger deger
Beslenme
Hokknds Bilgi 10/925487 20 5 25
Beslenmeye 145,503 20 8 27
Yonelik Duygu
Olumlu
Boslorie 16,71+¢5,69 18 6 25
Kotu 12,13+475 11 5 23
Beslenme
Toplam 70,75+13,83 71 46 101
Tablo 3’ de atletlerin SBITO degerlerinin

tanimlayici verileri yer almaktadir

Tablo IV: Elit Geng Atletlerin Saglikli Beslenmeye iliskin
Tutum Olgegi Puan Ortalamalarimin Cinsiyete gore
Dagilimi

A Kadin Erkek

SBITO U p
Medyan Medyan

Beslenme
Haklanda Bilgi 20 20 61,000 0,537
Beslenmeye
Yénelik Duygu 22 19 49,500 0,199
Olumlu 13 21 23,500  0,005*
Beslenme
Kot Beslenme 13 10 44,000 0,110
Toplam 67 78 34,500 0,032*

U: Mann Whitney U test

Tablo IV'de, kadin atletler ile erkek atletler
arasinda olumlu beslenme, Saghkl Beslenme Ile
lligkili Tutum puanlar1 bakimindan istatistiksel
anlamda o6nemli fark bulunmaktadir (p<0,05).
Erkeklerde olumlu beslenme (p=0,005), toplam
saglikli beslenme tutum (p=0,032) diizeyleri daha
yuksektir (p<0,05). Fark diger puanlar icin 6nemli
degildir (p>0,05).

Tablo V: Elit Geng Atletlerin Saghikli Beslenmeye iliskin
Tutum Olgek (SBITO) Diizeyinin Dagilimi

n (%)

. . Orta 6 (25)
Saglikli B"esler.lmeye Iliskin Yiiksek 15 (62,5)
Tutum Diizeyi X

Ideal 3 (12,5)
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Tablo V.'de Saglikli beslenme ile iliskili tutum
Olcegi diizeyi degerlendirildiginde atletlerin
%62,5'inin  teorik olarak tutumu yiiksek
bulunmustur.

Tablo VI’ da elit atletlerin besin tiiketim siklig1
formunun  sonuglariyla iligkili ~ bulgular
verilmistir.

Tablo VI: Elit Geng Atletlerin Besin Tiiketim Sikliklarinin
Dagilim Yiizdeleri

Besin Tiketim Besin Tiketim Sikhgi Puanlan
Sikhgi (%) 1 2 3 4 5 6

Sut ve sit trdnleri 4,2 75,0 125 0,0 8,3 0,0
Siit 83 542 208 125 42 00
Ayran 125 542 250 42 00 42
Yogurt 333 500 125 00 42 00
Tereyag 292 375 125 42 42 125
Peynir 667 333 00 00 00 00
ﬁtu:(lft?; ‘;{;Z'” 792 167 00 42 00 00
Kirmizi et 125 333 333 167 00 42
Et Grinleri 83 250 20,8 417 00 42
Sakatat 125 00 125 208 167 375
Tavuk 125 667 125 00 00 83
Balik 16,7 125 250 16,7 125 167
Yumurta 667 208 83 00 00 42

Kurubaklagiller
Sebze-Meyve

125 208 250 375 00 4,2
91,7 4.2 0,0 0,0 0,0 4,2

Domates 41,7 375 125 42 00 42
I:g'z'eler yaprakli 508 250 375 83 42 42
Patates 292 41,7 208 42 00 42
Meyveler 500 208 167 83 00 42
Turunggiller 417 250 167 83 42 42
Kuru meyveler 20,8 333 83 8,3 16,7 125

Ekmek-tahillar
Beyaz ekmek
Kepekli ekmek

91,7 4,2 0,0 0,0 0,0 4,2
875 4,2 0,0 0,0 0,0 8,3
25,0 4,2 0,0 4,2 0,0 66,7

Piring 333 458 16,7 0,0 0,0 4,2
Bulgur 16,7 625 16,7 0,0 0,0 4,2
Makarna 4,2 70,8 20,8 0,0 0,0 4,2

Yag-Seker-Tath 8,3 16,7 0,0
Bal-regel, Cikolata

70,8 0,0 4,2

Pekmez, Marmelat 625 333 00 0.0 0.0 4.2
icecekler 91,7 4.2 0,0 0,0 0,0 4,2
Cay 66,7 25,0 0,0 0,0 4,2 4,2
Kahve 458 333 125 0,0 0,0 8,3
Ayran 16,7 66,7 16,7 0,0 0,0 0,0
E‘;’(‘;"ekl o 93zl 508 500 125 42 125 00
Meyve suyu 20,8 583 125 4,2 0,0 4,2
Hazir yemek 8,3 12,5 12,5 125 41,7 125

1:Her giin, 2:Haftada 2-3 kez, 3:Haftada bir, 4:15 giinde bir, 5:Ayda bir,
6: Tiiketmiyorum
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En fazla tiiketilen besinler peynir, yumurta,
sebze-meyve, et-yumurta-kurubaklagil, beyaz
ekmek, icecek, cay seklindedir. En az tiiketilen
besinler ise yag-seker-tatl, hazir yemek,
kepekli ekmek seklindedir. Kadinlar ile erkek

sporcular arasinda kirmizi et (p=0,030), kepekli
ekmek (p=0,040), kola-gazh icecek (p=0,023)
tiketim sikliklarm bakimindan istatistiksel
onemli fark bulunmaktadir, erkekler de tiiketim
daha fazladir (p<0,05, tablo verilmedi).

Tablo VII: Elit Geng Atletlerde Cinsiyete Gére SBITO Puanlar ile Besin Tiiketim Siklig1 Arasindaki iligki

SBIiTO Puanlan
Besin Tiiketim Sikhigi (%) Kadin Erkek

1 2 3 4 5 1 2 3 4 5
Siit ve siit iriinleri 0336  -0,069  0,695" -0,500 0454 0524  -0,152 0253 0352 0,300
Siit 0,076  -0,522 0294  -0,400 0520  -0,411 0,158 0371  -0,087  -0,087
Ayran -0,576" 0,227 0,093 0,253 0279 0562  -0,182  -0221 0227 0,190
Yogurt 0,095  -0519 0544  -572° 661" -627°  -0,030  -0,091 0,120  -0,299
Tereyag 0,348 0,016 0272  -0376 0445  -0,047  -0,304 0,060 0342 0,000
Peynir 0,181 -0,409 0225  -0,315 0447 0,157  -0,332 0061  -0,150 0,239
itllr:l?;;l(::lagll 0,275 0,158 0,156  -0,039  -0,039 0,006  -0,550  -0,205  -0,241 0,181
Kirmizi et 0,033  -0018 0019  -0,168 0010 0340 0025  -0,020 -0,118 0,030
Et iiriinleri 0,320  -0,807* -0,126 -0,413 0269 0178  -0,005 0,676 0,060 0,263
Sakatat 0,197 0,192 -0,077 0,038 0,250  -0232 0255  -0532 0,792 -0,617"
Tavuk 0,362 0,138 0426 0,085 0,075  -0200 -0217 0121 0,407  -0,143
Balik 0310  -0,295 0,655 -0,349 0284 0143 0069  -0260 0312  -0,278
Yumurta 0,023  -0,182 0,606 -0517 ,603' 0,033 -0219  -0,498 0,056  -0,185
Kurubaklagiller 0,233 0,162 0,138 0,059 0,199  -0,015  -0,043 0064 0263  -0,141
Sebze-Meyve X X X X X 0262 -0,041  -0,301 0237  -0,324
Domates 0,022  -0268 0239  -0,164 0186  -0,588  -0,096 -0,139 0,305  -0,399
Yesil yaprakli sebzeler 0,181  -0,080 0423  -0,149 0121  -0,474 0,112 0000 691’ -0,485
Patates 0,271 0,138,593 0221 0475  -0488 0010  -0272 0262  -0,408
Meyveler 0,239 .684% 0357  -0439 628 0,418  -0249  -0245 0,189  -0,275
Turunggiller 0,381 0438 0165  -0354 0466  -0535 -0,257 -0,146 0200  -0,297
Kuru meyveler 0,098 .689% 0488  -666° 653 -0,485  -0,097 0,005 0445  -0,318
Ekmek-tahillar 0,471 0,473 0233 0,078 0232  -0367 -0,303 -0456 0502  -0,400
Beyaz ekmek 0,471 0,473 0233 0,078 0232  -0235 0,000  -0265 0187  -0,298
Kepekli ekmek 0538  -0446  -0,035 -0,022  -0,127 -0,016 0396 0443 0288  -0,090
Piring 0,014 0498 0,354 562" -563°  -0,058  -0219  -0,061 0,050  -0,020
Bulgur 0,028 0,508 0481 0,536 583" -0253  -0,041  -0,327 0,495  -0,383
Makarna 0,151 0,410 0,362 0,341 0,445  -0283 0136  -0479 677 -,607"
Yag-Seker-Tath 717 -0,108 0,152 0,006 0224  -0238 -0465 -0,032 0268 0,005
g:{;fg;ll\f;r{gllzlt:‘t 2777 -0,232 0,104  -0250 0517  -0,014 -0518 -0437 0,135  -0,054
icecekler X X X X X 0262 -0041  -0301 0237  -0,324
Cay 0,176  -0,308  -0,316 0,017 0,067 -0414  -0,309  -0,142 0,102  -0,204
Kahve 0,171 0,054  -0,179  -0,178 0061  -0,076  -0,144  -0,043 0239  -0,115
Ayran 0,224 0,259 0119 0,171 0,176 0,386 0426  -0,395 0257  -0,245
Kola ve gazli icecekler 0,185 0,516 558" 0,359 0364 0354 0141  -0241 -0,108  -0,039
Meyve suyu 0,123 -0,494 0442  -733* 713" -0022 -0160 -0273 0337  -0,253
Hazir yemek 0,077 0,335 0,090 0,520 0,301 -0289 0319  -0535 ,757%  -603"

Spearman Korelasyon yontemi r degerleri, *: p<0,05 **:p<0,01 1: Beslenme Hakkinda Bilgi, 2:Beslenmeye Yénelik Duygu, 3:0lumlu Beslenme, 4:K6tii

Beslenme, 5:Toplam
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Tablo VII'de kadinlarda beslenme hakkinda
bilgi puani ile ayran (r=-0,576), yag-seker-tath
(r=-0,717), bal-regel-cikolata vb. (r=-0,777)
tiketim sikliklar1 arasinda negatif yonli,
istatistiksel 6nemli iliski bulunmustur (p<0,05).
Beslenmeye yonelik duygu puani ile et tirtinleri
(r=-0,807), meyve (r=-0,684), kuru meyve (r=-
0,689) tiiketim sikliklar1 arasinda negatif yonld,
istatistiksel 6nemli iliski bulunmustur (p<0,05).
Olumlu beslenme puani ile siit ve siit tirtinleri
(r=0,695), balik (r=0,655), yumurta (r=0,606),
patates (r=0,593) tiiketim sikliklar1 arasinda
pozitif yonlii, kola ve gazh icecekler tiiketimleri
(r=-0,558) arasinda negatif yonli, istatistiksel
onemli iliski bulunmustur (p<0,05). Koti
beslenme puanm ile yogurt (r=-0,572), kuru
meyve (r=-0,666), meyve suyu (r=-0,733)
tiiketim sikliklar1 arasinda negatif yonli, piring
tiiketim siklig1 arasinda (r=0,562) pozitif yonli
istatistiksel 6nemli iliski bulunmustur (p<0,05).
Saglhikl Beslenme Tutum Olgegi puani ile yogurt
(r=0,661), yumurta (r=0,603), meyve (r=0,628),
kuru meyve (r=0,653), meyve suyu (r=0,713)
tiiketim sikliklar1 arasinda pozitif yonli, piring
(r=-0,563), bulgur (r=-0,583) tiiketim sikliklari
arasinda negatif yonli istatistiksel 6nemli iliski
bulunmustur (p<0,05). Diger iliskiler bu
calisma icin 6nemli bulunmamistir (p>0,05).

Erkeklerde beslenmeye hakkinda bilgi puani ile
yogurt (r=-0,627) tiikketim siklig1 arasinda
negatif yonlii istatistiksel o6nemli iliski
bulunmustur (p<0,05). Olumlu beslenme puani
ile et tirtinleri (r=0,676) tiiketim siklig1 arasinda
pozitif yonll, istatistiksel o6nemli iliski
bulunmaktadir (p<0,05). Kotii Beslenme puani
ile sakatat (r=0,792), yesil yaprakli sebze
(r=0,691) makarna (r=0,677), hazir yemek
(r=0,757) tiiketim sikhiklar1 arasinda pozitif
yonli, istatistikse onemli iliski bulunmustur
(p<0,05). Toplam SBITO puam ile sakatat,
makarna, hazir yemek tiiketim sikliklari
arasinda negatif yonli, istatistiksel 6nemli iliski
bulunmustur (p<0,05). Diger iliskiler bu
calisma icin 6nemli bulunmamistir (p>0,05).
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Elit Genc¢ Atletlerde SBITO Puanlar ile Besin
Tiiketim Sikhig Arasindaki Niski
degerlendirildiginde; beslenme hakkinda bilgi
puani ile yag-seker-tath (r-0,464), bal-regel-
cikolata vb. tiiketimi (r=-0,431) arasinda negatif
yonli, istatistiksel 6nemli iliski bulunmaktadir
(p<0,05). Beslenmeye Yonelik Duygu puani ile
et urilnleri (r=-0,408), kuru meyve (r=-0,446)
tiiketimleri arasinda negatif yonli, istatistiksel
onemli iliski bulunmaktadir (p<0,05). Olumlu
beslenme puani ile siit, siit trtnleri tiiketimi
(r=0,475) arasinda pozitif yonli, istatistiksel
onemli iliski bulunmaktadir (p<0,05). Koti
beslenme puani ile bulgur (r=0,408), hazir
yemek (r=0,701) tliketimleri arasinda pozitif
yonli, istatistiksel 6nemli iliski bulunmaktadir
(p<0,05). Toplam SBITO ile hazir yemek (r=-
0,483) tiliketimleri arasinda negatif yonli,
istatistiksel ~o6nemli iliski bulunmaktadir
(p<0,05). Diger iliskiler o6nemli degildir
(p>0,05) tablo verilmemistir.

Tablo VIII ve IX'da elit atletlerin 24 saatlik
geriye doniik besin tiiketim kayit formuyla
makro ve mikro besin 6geleri tiiketimine iliskin
bulgular verilmistir.

Tablo VIII: Elit Geng Atletlerin Makro Besin Ogeleri
Tiiketim Durumlari

_ Alt Ust
x+SS Medyan degier _deger
Enerji (kcal) 1957,61+510,52 2041 8855  2665,6
?r‘;l) miktart ;015 19+326,54 10355 410 1520,9
Protein 83,34425,9 84,1 28,4 140,6
miktari(g)
E/Z"tem orant 47 63+4,67 17,5 11 28
‘((g)g mik@ar 103443734 113,8 35,1 172,9
Yag oram % 49,63+8,74 52 34 62
CHO 155,41£57,52 148,5 737  270,7
miktari(g)
CHO oram1 % 32,75:9,08 32 20 51
Lif (g) 13,45+4,97 12,1 6,9 25,4
Alkol (g) 0,06+0,14 0 0 0,6
Coklu
doymamis y. 16,4+7,78 16,5 52 39,7
(8)
Kolesterol ¢4 ¢ 77194307 621 1209 11245
(mg)
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Tablo IX: Elit Geng Atletlerin Mikro Besin Ogesi Tiiketim
Durumlari

_Mjkro . Besin X+ SS Medyan At deger USE
|Ogeleri deger
A Vit. (ug) 2(1)97'021'494’ 11088 1882 5876'
Karoten (mg) 2,03+1,41 1,8 0,2 55

E Vit. (mg) 12,72+6,02 13,9 3 22,6
B1 Vit/Tiamin

0,6910,24 0,6 0,4 1,2

(mg)

B2 Vit/Ribofl. (mg) 1,73+0,56 1,9 0,6 2,6

B6 VivPirid. (mg) 1,33+0,43 1,4 0,7 2,4

Folat, topl. (ug) 377'5&106'1 2761 91,2 508

C Vit. (mg) 63,83:49,51 47,8 9,5 2127
Sodyum (mg) 3?29'65‘*204 4857 o282 5007
Potasyum (mg) %103'991692’ 2059,8  1040,2 2254'
Kalsiyum (mg) 218’061272’3 731,3 114,4 :é217,
Magnezyum (mg) 203,63:56,8 205,9 109,5 3136
Fosfor (mg) ]é:é74,091321, 1192,8 483,5 é735’
Demir (mg) 9,45+2,83 8,9 a1 15
Ginko (mg) 11,83+599 9,9 46 31,3
Tablo IX' da atletlerin mikro besin o6geleri
tiketim durumlarina iliskin istatistikler

verilmistir. Elit geng atletlerin makro ve mikro
besin 6geleri tiiketim durumlarinin cinsiyete
gore Kkarsilastirllmasinda, kadinlar ile erkek
sporcular arasinda besin 6l¢timleri bakimindan
istatistiksel o©6nemli fark bulunmamaktadir
(p>0,05,tablo verilmedi). Tablo X’da elit gencg
atletlerin antropometrik 6l¢timleri verilmistir

Tablo X: Elit Genc Atletlerin Antropometrik Ol¢iimleri

Antropometrik F+SS Medyan ﬁger L&l:t“er
Olgumler 9 9

'(BC% Uzunlugu 169 96+7,65  (170) 150 181

Agirlik (kg) 54,63:+8,97  (51,8) 40 74,4

BKI (kg/ m?) 18,82+2,05  (185) 15 24,3

TARTISMA

Atletizm gencler arasinda popiiler bir spordur.
Saghg1 korumak ve blylimeyi ve atletik
performansi optimize etmek i¢in gencg

sporcularin uygun bir diyet almalar: gerekir. Ne
yazik ki, bircok gen¢ sporcunun beslenmesi,
beslenme uzman Onerilerinden ziyade
toplumsal aliskanliklardan etkilenir.  Elit
diizeyde spor yapan genclerde sportif basar1 ve

performans icin antrenman ve miisabakalar
kadar, besinlerin bilesimi ve 6giin planlamasi da
normal spor yapan bireylere gore daha da
onemlidir. Yeterli ve dengeli beslenme
uygulamalari, spor yapan bireyin, bedensel ve
ruhsal olarak biiytime ve gelismesine yardimci
olmakta ve spor performansinda artis
saglamaktadir’8. Diinyada spora verilen
onemin artmasi bireyleri erken yaslarda sportif
aktivitelere yonlendirmistir. Erken yasta elit
milli sporcu olmayr hedefleyen atletlerin
mevcut beslenme durumlari, saghkli beslenme
tutum Olgekleri ve antropometik Olglimlerini
degerlendirdik. Calisma kapsaminda bulunan
elit atletler beslenmenin olduk¢a 6nemli oldugu
15-22 yas araliginda bulunmaktadir. Ayni
zaman da elit sporcu ya da atlet olmak erken
yasta uzun ve disiplinli calisma
gerektirmektedir. Atletlerin %75’si ailesi ile
birlikte yasiyor olup (Tablo I), tamami sigara ve
alkol kullanmamaktadir.

Yaslar1 15-22 yil araliginda olan elit atletlerin
katilimi ile gergeklestirilen calismada; atletlerin
genelinde sadece %25’ inin 3 ana 6gun tiikettigi,
%?25'nin 2 ana ogun ve %50’sinin de bir ana
ogin tiikettigi belirlenmistir (Tablo II). Diger
calismalarla karsilastirdigimizda istatistiksel
anlamda 6nemli olmazsa da temel olan 3 ana
0glin beslenme diizeyimiz diisiiktiir. Cinsiyetler
arasinda da 6nemli bir farklilik bulunmamakla
birlikte, kadinlarin %>53,8’sinin erkeklerden
(%45,5) daha ytlksek oranda sadece bir ana

o0gin tikettigi gozlemlenmistir (p=0,999).
Pulur, amatoér diizeyde basketbol oynayan
bayan sporcularin, beslenme bilgi ve
aliskanliklarinin arastirilmasi amaciyla

yaptiklart ¢alismada %43’tinin ana -ara 6gin
ayirimi yapmaksizin 3 6giin, %32’sinin de 2
ogin ile beslendiklerini bildirmistir®. Yarar ve
arkadaslar1 18 farkh olimpik branstan rastgele
secilen elit diizey 334 sporcu ile yaptiklari
calismalarinda, 982,9’unu kadinlarin
olusturdugu 6rneklem genelinde %56,9’u nun 3
0gun, %37,1'i nin 4 6gin ve Ustl 6gin yemek
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yediklerini belirtmektedirl0. Acar, yedi spor
bransindan 329 erkek ve 73 kadin olmak iizere,
yaslar1 10-25 yil aras1 402 elit sporcu ile
kapsaml tez calismasi yapmislardir.
Bulgularinda 18 genc elit atlet grubun da; Ana
ve ara Ogun sayilarina iliskin verilerin
degerlendirmelerinde toplamda %68,8’ inin 3
ana oOgin tikettigi, %27,9'unun 2 ana 6gin
tiikettigi verilmistirll. Cinsiyet ayirimlarinda,
erkeklerin %46,7" sinin 2 ve 3 ana 08iin
tiikettigi, %6,7‘sinin bir ana 6giin, kadinlarin ise
%90,9’unun 3 ana 6giin ve %9.1'inin de 2 ana
ogun tiikettigi belirlenmis ve cinsiyetler
arasinda 6nemli bir farklihik belirtmemislerdir
(p<0,05). Atletlerin ara 06glin sayilari
degerlendirildiginde %51,8’ inin 1 ara 6gun
tiikettigi, %41,5’inin hi¢ ara 6gun tiketmedigi
ve %6,7’sinin 3 ara 6gln tikettigi tespit edilmis
ve ara 0gun acisindan cinsiyetler arasinda
onemli bir farklilik olmadigini saptamislardiril.
Calismamizda ara, ana ve 6giin atlama nedeni
beslenme bilgilerinde atletlerin toplaminda ve
cinsiyeti arasinda istatistiksel anlamda 6nemli
iliski bulunmamistir (Tablo II). Genel olarak ana
ve ara 0gun verilerimiz calismalarda verilen
sonuclardan daha diisiik bulunmustur. Bunun
nedeni olarak calismaya alinan sporcularin,
beslenme konusunda uzman goriisii almamalari
ve veri alma donemimizin, olimpiyat kotasi icin
yapmis olduklar1 yogun kamp dénemine denk
gelmesi olarak degerlendirilmistir. Nitekim
%77,8" si 6gln atlama sebebi olarak da zaman
yetersizligini 6ne siirmiislerdir (Tablo II). Yarar
ve arkadaslarinin 6giin atlama nedeni olarak;
%47,6 sinin yemege yeterli zaman ayiramadigi
sonucu da sonucumuz ile uyumluduro.

Genel olarak kahvalti yapmadan giinde iki 6giin
yemek yemenin sportif performansi diisiirdigi,
sik yemek yemenin de maksimum verimi
artirdig bildirilmektedir. Sporcularin, giinde en
az U¢ 6gln yemeleri, hatta hafif olmak sartiyla
0gln sayisinin i¢ ana ve iki ara 6giin olmak
lzere bese cikarmalar1 dogru bir beslenme
seklidir. Spor yapan genglerde antrenman
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yogunlugu ve egzersiz arttikca gereksinimler
daha da artabilir. Ogiin sayisinin arttirilmasiyla
kan seker diizeyinde siirekliligin ve kas glikojen
depolarinin doygunlugunun saglanacagi
belirtilmistirl0. Biiyiime ve gelisme arasindaki
etkilesimler nedeniyle; Optimum performans
saglanabilmesi, yaralanmalardan ve diger saglik
sorunlarindan kag¢inilmasi igin, beslenme gencg
sporcularda ¢ok énemli bir unsurdur!, Yarar ve
arkadaslarinin elit sporcularda yaptiklari
calismada genc atletlerin %45,8’i 6-10 bardak
(1,5-2 1t) glinlik su igmekte oldugu 44,9'u
glnlik 1-2 litre su tiikettiklerini
belirlemislerdir10. Parlak tarafindan yapilan
calismada sporcularin %39,4’ inun ginluk 1-
1.5 It arast su tikettigi bulunmustur?!3.
Calismamizda elde ettigimiz en ylksek su
tilketim oraninin Yarar ve arkadaslarinin
sonuglariile ayni oldugu gériilmistiir (Tablo II).
Yapilan bagka bir calismada sporcularin %83,1’

inin SIV1 alimina dikkat ettiklerini
belirtmelerine ragmen, sivi tiiketimlerinin
yetersiz oldugu saptanmistirl4  Viicuttan

normal kosullarda, degisik yollarla ortalama
ginlik olarak atilan sivi miktar1 yaklasik 2,5
litredir'>. Bu miktar goéz oOniline alindiginda
sporcularda, yapilan spor bransi ve yasa gore
degisken olmakla birlikte kaybin ¢ok fazla
olacagi ve bu nedenle siv1 gereksinimlerinin de
cok fazla oldugu bilinmektedir. Ancak bizim
calismamiz ve Dbenzer diger calismalar
sporcularin sivi alimlarinin yetersiz oldugunu
gostermektedir. Su, sporcular icin en 6nemli
ancak gozden kagan bir besindir. Viicudun
nemli ve dogru sicaklikta tutulmasi icin su ve
swivilar ¢ok onemlidir. Viicudumuz bir saatlik
siddetli egzersizde birkag litre ter kaybedebilir.
Geng sporcularda ter Ol¢iimii yapilarak, sivi
ihtiyaclarinin  belirlendigi bir ¢alismada
yetiskinlere gore genclerin sivi ihtiyaclarinin
daha fazla olacagi belirtilmistirl2. Diyarbakir
cografik  olarak  Tirkiye'nin en sicak
bolgelerinden birinde yer alir. Sicak iklimlerde
dogal olarak sivi kaybi canlilarda daha fazladur.
Ayrica sicak ortamlarda egzersiz yapilirken,

263



Irem Akpolat I. & Celik F.

cocuk ve genclerin ylizey alaninin viicut
kiitlesine orani, daha fazla oldugundan g¢evresel
1s1y1 yetiskinlere gore daha kolay emer boylece
151 birikimi olusur, yetiskinlerle
karsilastirildiginda cocuklar ve gengler daha
fazla 1s1 stresi yasayabilir. Viicuttan asir1 sivi
kayb1 ile olusan dehidrasyona bagh olarak

saglik problemleri olusabilir. Yetersiz sivi
tilketimi kuvvet, dayaniklilik ve aerobik
kapasiteyi olumsuz yonde etkileme
potansiyeline sahiptir?!2.

Beslenmeyle iliskili saglik  sorunlarinin
onlenmesi ve azaltilmasinda toplumun,
ozellikle de gen¢ sporcularin beslenme

konusunda bilgi diizeyinin artirilmasi, giinliik
hayatta saghkli beslenme becerilerinin ve
davranislarinin gelistirilmesine katkida
bulunurlé, Tiirkiye’de genc elit atletlerle yapilan
calismalarin sayisi sinirhidir. Elit geng atlet ve
diger sporcular i¢in beslenme tavsiyeleri, biiytik
Olgiide yetiskin sporculara ya da toplumun
diger bireylerine ait calismalardan elden edilen
verilerle tahmini olarak yapilmaktadir.

Calismamizda geng atletlerin toplam SBITO ve
alt boyutlarinin puan ortalamalari
incelendiginde; Atletlerin genelinde toplam
SBITO puani 70,75 olup istatistiksel olarak
onemli olmazsa da yiiksektir (Tablo III). Bu oran
erkeklerde 77,55 (p=0,032) olup kadinlarin
oranindan daha yiiksektir ve istatistiksel olarak
da 6nemlidir (Tablo IV). Yine erkeklerde olumlu
beslenme alt boyut orami (20.09) kadinlarin
oranindan daha yiiksek olup 6nemlidir
(p=0,005). Ozenoglu ve arkadaslar1 toplumda
20-65 yas araliginda gonillilerde yapmis
oldugu ¢alismalarinda toplam SBITO ortalama
puanini 75.57 olarak vermislerdir.
Katilimcilarin cinsiyete gére SBITO toplam
puani karsilastirlldiginda o6nemli bir fark
bulunmamistir’2, Ozenoglu ve arkadaslar,
SBITO alt boyut Beslenme Hakkinda Bilgi
ortalamalarim1  (20,46) kadinlarda o6nemli
derecede yiiksek vermistir (P=0,046)12.
Degerlerimiz birbirine yakin olmakla birlikte

calisma  gruplarimiz  farkhdir.  Literatiir
arastirmamizda Ulkemizde direkt olarak
atletlerde SBITO 6lcegi ile ilgili veriye

rastlanmamistir. Bu anlamda sonug¢larimizin
yapilacak c¢alismalara katki sunabilecegi 6n
gorilmektedir. Pulur'un 15-35 yas arasi bayan
basketbolcularin beslenme bilgi ve
aliskanliklar1 lizerine yaptiklar1 c¢alismada,
sporcularin %52'sinin, Yarar ve arkadaslari, elit
sporcularda yapmis oldugu c¢alismada da
sporcularin  %49,4'lintin sporcu beslenmesi
konusunda yeterli bilgiye sahip olduklar: ifade
edilmistir?.10, Atay ve arkadaslari
calismalarinda  futbolcularin ~ %73,7’sinin
beslenme konusunda iyi ve ¢ok iyi diizeyde
beslenme bilgisine sahip olduklarini
belirtmektedirlerl’”. Calismamizda atletlerin
teorik olarak %62,5'inin yiiksek derecede
saghkli beslenmeye iliskin tutuma sahip
olduklar gézlemlenmistir (Tablo V). Ozenoglu
ve arkadaslari da ¢alisma katihmcilarinin %67,3
oraninda yiiksek derecede saglikli beslenmeye
iliskin tutuma sahip olduklarini
bildirmektedir16.17.

Calismalar, beslenme bilgisinin egitim ve sosyo-
ekonomik duruma bagh olarak yasla paralel

arttigina vurgu yapmaktadir161819,
Calismamizda atletlerin yasi birbirine yakin
oldugundan irdelenmemistir. Coveney ve

arkadaslarinin 18-35 yas ile 35 yas ilsti
bireylerin kiyaslandig1 bir calismada, 35 yas
Ustii bireylerin bulundugu grupta beslenme
bilgisi diger gruba gore cok daha yiiksek
bulunmusturl8, Verilerimizin geng elit atletlere
ait degerler olmas1 ile birlikte, diger
arastirmacilarin ~ yorumladigit  gibi  saghk
sorunlarinin yas ile artma egilimi gosterdigi,
bireylerin de saglikli beslenmeye iliskin bilgi ve
tutumlarinin da artmaya basladig1 seklinde
yorumlanabilir. Diger brans o6gretmenlerine
gore saglikli beslenme tutumlarinin yiiksek
oldugu beden egitimi 6gretmen kadin ve
erkeklerin genel olarak benzer tutumlar
sergiledigi, yas ilerledikce de beslenme
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tutumlarinin pozitif yonde iyilestigi
belirtilmektedir?0. Genel olarak c¢alismalarda
kadinlarin erkeklere gore beslenme
tutumlarina daha fazla dikkat ettikleri goriisii
hakimdir16.20.21, Tahranda 7669 ergen katilimi
ile yapilmis ¢alismada, dogrulanmis bir bilgi,
tutum ve uygulamalar (KAP) anketi ve bir gida

sikligi anketi (FFQ) kullanilmis, ¢ogunda
beslenme uygulamalariyla beslenme
bilgilerinin uyusmadigl gorulmiustir.

Kadinlarin beslenme bilgisi erkeklerinkinden
onemli derecede yliksek bulunmasina ragmen,
erkeklerin daha iyi beslenme uygulamalarina
sahip oldugu bildirilmektedir22. Yaslar1 35 ile 74
aras1 10.366 ABD'li ve 698 Isve¢’ li katihmcinin
bulundugu calismada her iki popiilasyonda da
ylksek genel beslenme ve saglik farkindaligina

ragmen bilgi ve tutumlarda farkhliklar
bulunmaktadir?3. Atletlerin besin tiiketim
sikliklarinin dagilimi genel olarak

incelendiginde %75,0'nin sit ve siit trlnlerini
haftada 2-3 kez tiikettikleri ve en ¢ok olarak da
sut, ayran, yogurt olarak tercih ettikleri
gorulmustir. Atletlerin %66,7’si yumurtay: her
giin, %33,3’l kirmizi eti, %66,7’si’de tavuk etini
en c¢ok haftada 2-3 kez tilikettigini
belirtmistir(tablo VI). Acar tez c¢alismasinda
atletlerin genel degerlendirmesinde siit ve siit
Urtnlerinin %50 ile en ¢ok haftada 3-4 kez
tiiketildigi, yogurdun ve ayranin %26,9 ile en
cok haftada 3-4 Kkez tilketildigi, peynir
cesitlerinin de %34,6 ile en ¢ok haftada 5-6 kez
tiiketildigi bildirilmistir. Kirmizi et tiiketimi
%26,9 ile ayda bir, tavuk tiiketimi %38,5 ile
haftada 3-4 kez tiiketildigini bildirmistirl?.
Dolayisiyla ¢alismamizda diger c¢alismalara
benzer olarak en fazla tiiketilen besinler peynir,
yumurta, sebze-meyve, et-yumurta-kuru
baklagiller, beyaz ekmek, igecek, cay
seklindedir. En az tiiketilen besinler ise yag-
seker-tatl, hazir yemek, kepekli ekmek
yiyecekleridir. Kadinlar ile erkek atletler
arasinda yapilan Kkarsilastirmada, erkeklerde
kirmiz1 et (4,82), kepekli ekmek (3,45), kola-
gazh icecek (5,18) tiikketimi daha

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (2) : 255-268

yuksektir(p<0,05). Fark diger olciimler icin
onemli degildir (p>0,05).

Diger sporcular gibi atletlerin de kendileri icin
gerekli olan aminoasitleri iceren et, siit grubu ve
yumurta gibi hayvansal besinleri siklikla
tikettikleri belirlenmistir. Ayrica bireyler
kurubaklagil tiiketerek bitkisel protein iceren
besinlerden de yararlanmaktadir. Elzem
aminoasit iceren proteinlerin alinmasi, protein
sentezini uyararak net protein dengesinin
saglanmasinda etkilidir24.

Bu calismada atletlerin genelinde aldiklar
ginlik enerji diuzeyi 1957,61 Kkkal olarak
bulunmustur (Tablo VIII ). Kadinlarda giinliik
enerji diizeyi 1965,46 kkal erkeklerde de
ginlik enerji diuzeyi 1948,33 Kkkal olarak
birbirine yakin degerlerdir ve Onerilen
degerlerden daha disiiktlir?s. Agir egzersiz
yapan 15-18 yas arasi gencglerde enerji
gereksinimleri, erkeklerde; 3650-3925
kkal/giin, kadinlarda;2875 kkal/giin oldugu bu
gereksinim i¢in uygun enerji iceren besin
alinmasi gerektigi bildirilmektedir?>. Enerji
gereksinimi, yas, cinsiyet, viicut agirhigi, kas
miktar1 ve viicut yagi gibi faktorlere ve her spor
bransina gore giinlitk 2000 kkal ile 5000 kkal
arasinda degismekte, cok yogun antrenman
yapan ve genellikle yarislara hazirlanan
dayaniklilik sporcularinda (giinde 4-5 saat)
daha yiiksek diizeylere de (6000-12.000 kkal)
cikmaktadir.  Yapilan ¢alismada  giinlik
ortalama enerji diizeyi her iki cinsiyet icin
onerilen diizeyin olduk¢a altindadir. Diisiik
enerji alimi; kas kaybi, kemik yogunlugunda
azalma, diizensiz menstrual siklus, yorgunluk,
sakatlanma ve hastalik riskindeki artis ile
sonuglanir2>s.26,

Elit Gen¢ sporcular i¢in ginliik enerjinin %601
karbonhidratlardan, %15’i proteinden ve %25’
yaglardan gelmesi bu sporcular igin yeterli ve
dengeli beslenmeyi saglamaktadirls27,
Calismamizda ise CHO tiiketiminin genel
degerlendirmede, kadin ve erkeklerde sirasiyla
%32,75, %33,08 ve %32,36 oranlarinda
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onerilenden daha az oldugu bulunmustur.
Giinliik tlketilen protein miktar1 geng¢ yas
grubunda  Onerilenin  Uzerinde %17,63
bulunmus olup, buna bagh olarak bu sporcular
icin Onerilen giinliik enerjinin yaklasik %15’inin
saglanabildigi  gozlenmistir.  Glnlik yag
tilketimi ise yine Onerilenden daha fazladir,
%49,63 oranda bulunmus olup kadinlarda
950,23, erkeklerde %48,91 olarak
belirlenmistir.

Gen¢  sporcularin  yiiksek  karbonhidrat
diyetinden yararlanip yararlanmayacagi hentiz
tam olarak aciklanamamistir. Bircok
arastirmact c¢alismalarinda, sporcu genglerin
toplam enerji alimlarinin en az %50'sini
karbonhidrat olarak tiketmelerini
onermektedir. Diyetteki c¢cogu karbonhidrat,
sinirll miktarda basit seker iceren (<% 10)
kompleks karbonhidratlardan (tahillar,
makarna, piring vb.) olmasini 6nermektedir2s.
Arastirmamiza katilan bireylerin karbonhidrat
aliminin toplam enerjiye oran1 %31,76 oldugu
bunun da Nemet ve arkadaslarinin
calismalarinda oOnerdigi diizeyin c¢ok altinda
oldugu gorilmusttr.

Proteinin toplam enerjiye oran1 %17,63 olarak
bulunmustur. Smith'in ¢alismasinda, gencg
sporcularda protein aliminin toplam enerjiye
orani %12-15 araliginda olmasi gerektigi
soylenmektedir?®. Belirlenen c¢alisma verisi
Smith'in 6nerilerine yakin bulunmustur. Smith
calismasinda yag aliminin %20-30 deger
araliginda 6nermektedir. Geng aletlerde yapilan
bu ¢alismada yag aliminin bir sporcunun almasi
gereken dilizeyin ¢ok {lizerinde oldugu
gorilmektedir Calismadaki bireylerin
beslenmelerindeki yag aliminin toplam enerjiye
orani da %50,71 olarak ytiksek bulunmustur.

Vitaminler, mineraller ve kombinasyonlar
(multivitamin-mineral) genel popiilasyonda
baskin  besin  takviyeleridir. = Vitaminler
metabolik islemleri, enerji sentezini, ndrolojik
islemleri diizenleme ve hiicrenin yikimini
onleme islevlerini goéren elzem organik

bilesiklerdir. Mineraller de metabolik islemlerin
gerceklesmesi icin gerekli olan elzem inorganik
elementlerdir. Cesitli vitamin ve mineral
takviyelerinin performans artisina neden
oldugu ile ilgili goriisler bulunmakla birlikte
bilimsel olarak kanitlanmamistir. Cinko ve
magnezyum dengesinin  yetersiz  oldugu
durumlarda egzersiz kapasitesinin diisebildigi,
sporcularda mineral diyet takviyesiyle genel
olarak  egzersiz  kapasitesinin  artirdig:
gorilmiustiir. Eksikligin goriilmedigi atletlerde
de takviyenin performansi arttirdigi
gosterilmistir30. Alpar, calismasinda
sporcularin  multivitamin-mineral kullanmim
oranini %36,11’olarak vermistir31.
Calismamizda da, bireylerin %62,5'inin
multivitamin-mineral kullandig1 gorilmistiir,
Kadin ile erkek atletler arasinda makro ve
mikro besin tiiketim oOl¢ciimleri bakimindan

istatistiksel anlamda onemli fark
bulunmamaktadir.

Unly, elit  sporcular ve sedanterleri
karsilastirdig1 tez c¢alismasinda; elit kadin

sporcularda viicut agirhg (kg) 54,55 +6,89, boy
(cm) 165,9345,21, BKI (kg/m2 ) 19,79+1,83,
olarak bulmustur 32. Pehlivan ve arkadaslari
elit atletlerle yapmis olduklar1 ¢alismada viicut
agirhklarini 57.1kg, BKi 20. 9 kg/m2, Dirk ve
arkadaslari, 20 yas alti elit erkek ve kiz
atletlerin antropometrik ve fiziksel 6zelliklerini
degerlendirdigi calismada 20 yas alt1 erkek ve
kizlarin boy uzunluklar1 180.2 cm ve 170.3 cm,
vicut agirhiklart 69.3 kg ve 56.7 kg Boy
uzunlugu ile viicut agirlig1 arasindaki pozitif
iliski de bilinmektedir33,34. Sanlier,
arastirmasina yaslar1 18-25 arasinda degisen
57 erkek, 63 kiz toplam 120 genc¢ almistir.
Erkeklerin BKi'leri 22.6 kg/m2, kizlarin BKi’leri
21.0 kg/m?2, erkeklerde viicut yag agirhg: 15.8
kg, kizlarda viicut yag agirhg 17.9 kg sonucuna
varmistir3s,

Calismada bulunan cinsiyete gére boy, kilo, BKi
degerlerinden(tablo X); BKI degerleri Sanlier’ in
ve Unli’ niin bulduklar ile benzer, viicut agirhg
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degerleri Pehlivan’ nin calismalan ile yaklasik
olarak ayni, boy uzunlugu degerleri Dirk ve
arkadaslari ile benzer bulunmustur.

Yarar ve arkadaslarinin 15 yas ve 21 yas Uzeri
elit erkek ve kadin sporcularin beslenme bilgi ve
aliskanliklarin  degerlendirilmesi konusunda
yaptigl calismada atletlerin sporcu beslenmesi
konusunda kisith bir bilgiye sahip oldugu ve
yeterince beslenme konusuna 6nem vermedigi
tespit edilmistirl?. Calisma bulgularimiz ile bu
sonuclar ortiismektedir

Literatiire bakildiginda, elit gen¢ sporcu
beslenmesi ile ilgili sorunlarin ¢éziimiine katki
sunacak bu ve benzer yapilan c¢alismalar
artmakla birlikte hala cevaplanmamis c¢ok
saylida soru bulunmaktadir. Calismamizda
verisi paylasilmis ancak ilgili kaynaklar
bulunamadig i¢in tartisilamamis sonug¢larimiz
bulunmaktadir. Bu nedenlerle elit geng
sporculara daha iyi beslenme tavsiyelerinde
bulunmak, teorik bilgilerin tutum ve
davranislara yansimasini saglayacak daha fazla
arastirmaya ihtiyag oldugu sdylenebilir.

Bu Calisma, 02.07. 2021 tarihinde; “Biruni
Universitesi Lisansiistii Egitim Enstitiisii Beslenme
ve Diyetetik Anabilim Dali Beslenme ve Diyetetik
Lisanstistii Programinda” yliksek lisans bitirme
tezinin bir boliimii olarak sunulmustur.
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0z
Amag: Luminal tip meme kanserinde bir¢ok ¢alisma yapilmis olmasina ragmen glinimiizde bu tip meme kanserinde patolojik tam yaniti (pCR)

predikte eden faktorler halen net olarak bilinmemektedir. Bu galismamizda neoadjuvan kemoterapi alan luminal tip meme kanserli hastalarda
patolojik tam yaniti predikte eden faktorleri incelemeyi amagladik.

Yontemler: Calismaya Ocak 2010 ile Aralik 2018 arasinda onkoloji merkezimizde neoadjuvan kemoterapi alan, luminal tip lokal ve lokal ileri
evre meme kanserli, 18 yasindan biytik, 122 kadin hasta dahil edildi. Calismamizda neoadjuvan kemoterapi alan luminal tip meme kanseri
tanili hastalarda patolojik tam yaniti predikte etme potansiyeli olan faktorleri retrospektif olarak inceledik.

Bulgular: Hastalarin menopozal durumu (p=0.638), tUmoér lokalizasyonu (sag-sol) (p=0.791) ve timor boyutu (p=0.861) ile pCR arasinda
istatistiksel olarak anlamli iliski izlenmedi. Patolojik tam yanit ile invaziv duktal karsinom histolojisine sahip olma (p=0.001), 6strojen resept6r
(ER) negatifligi (p=0.034), insan epidermal biiyime faktorii reseptér-2 pozitifligi (HER2) (p=0.030) ve nod negatifligi (p=0.023) arasinda
istatistiksel olarak anlamli iliski saptandi. Patolojik tam yanit ile hastaligin evresi (II-1ll) (p=0.051) ve Ki-67 duzeyi (<%20/ 2%20) (p=0.060)
arasinda sinirda istatistiksel anlamlilik mevcuttu.

Regresyon analizinde, diger potansiyel prognostik faktorler ile birlikte degerlendirildiginde, nod negatifligi ve ER negatifligi pCR’1 predikte
eden bagimsiz faktorler olarak saptandi (p=0.008, p=0.040, sirasi ile). Patolojik tam yanit elde edilen hasta grubuyla pCR saglanamayan grup
arasinda hem hastaliksiz sagkalim (DFS) hem de genel sagkalim (OS) agisindan farkhlk izlenmedi (p=0.315, p=0.576 sirasi ile).

Sonug: Calismamizda ER negatifligi ve nod negatifligi pCR’1 predikte eden bagimsiz faktorler olarak saptandi. Ki-67'nin %20 lzerinde olmasi
pCR agisindan sinirda anlamhilik géstermekteydi. Luminal tip meme kanserli hasta grubunda patolojik tam yanit prognostik bir faktor olarak
saptanmadi.

Anahtar kelimeler: Luminal tip meme kanseri, neoadjuvan kemoterapi, patolojik tam yanit
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Factors Predicting Pathological Complete Response in Patients with Luminal Type Breast Cancer
Receiving Neoadjuvant Chemotherapy

Abstract

Objective: Although many studies have been conducted on luminal type breast cancer, the factors that predict pathological complete
response (pCR) in this type breast cancer are still not known clearly. In this study, we aimed to investigate the factors that predict pathological
complete response in patients with luminal type breast cancer receiving neoadjuvant chemotherapy.

Methods: The study included 122 female patients older than 18 years of age with luminal type local and locally advanced breast cancer who
received neoadjuvant chemotherapy in our oncology center between January 2010 and December 2018. In our study, we retrospectively
analyzed the factors that have the potential to predict pathological complete response in patients diagnosed with luminal type breast cancer
who received neoadjuvant chemotherapy.

Results: There was no statistically significant relationship between pCR and menopausal status (p=0.638), tumor localization (right-left)
(p=0.791) and tumor size (p=0.861). A statistically significant correlation was found between pCR and having invasive ductal carcinoma
histology (p=0.001), estrogen receptor (ER) negativity (p=0.034), human epidermal growth factor receptor-2 (HER2) positivity (p=0.030) and
node negativity (p=0.023). There was borderline statistical significance between pathological complete response and disease stage (lI-llI)
(p=0.051) and Ki-67 level (<20%/ 220%) (p=0.060).

In regression analysis, when evaluated together with other potential prognostic factors, node negativity and ER negativity were determined
as independent factors predicting pCR (p=0.008, p=0.040, respectively). There was no difference between the patient group with pCR and
the group without pCR in terms of both disease-free survival and overall survival (p=0.315, p=0.576, respectively).

Conclusion: In our study, ER negativity and node negativity were found to be independent factors predicting pCR. The Ki-67 score above
20% showed borderline significance in terms of pCR. Pathological complete response was not found as a prognostic factor in the patient
group with luminal type breast cancer.

Keywords: Luminal type breast cancer, neoadjuvant chemotherapy, complete pathological response.

GiRiS reseptér-2 (HER2) durumu, histolojik grade,
Meme kanseri, kadinlarda en sik gorilen kanser proliferasyon indveksi, .t[]mé.r ) boyutu, yas ve
laboratuvar  degerleri  gibi bazi  temel

turddir. Maligniteye bagh mortalitenin ikinci en
sik nedenidir!. Ginimuzde lokal-ileri evre meme
kanseri  tedavisinde  kemoterapi, cerrahi,
radyoterapi, hormonal tedaviler ve hedefe yonelik
tedaviler kullanilmaktadir. Lokal-ileri evre meme
kanserinde kemoterapi neoadjuvan veya adjuvan
amacla kullanilabilmektedir. Yapilan calismalarda
neoadjuvan kemoterapi (NAK) yanitinin hastaliksiz

klinikopatolojik parametreler calisiimistir. Ancak
pCR’I  predikte edebilecek bu faktorlerin
degerlendirildigi  ¢esitli  calismalarda  pCR
oranlarinin farkli gikmasi nedeniyle NAK etkinligini
tahmin etmede tek bir faktorin yeterli olmadig
belirtilmistir?.

Meme kanseri, immiuinohistokimyasal belirtec

sagkalim (DFS) ve genel sagkalim (OS) ile gli¢lU bir
korelasyon gésterdigi bildirilmistir?. Bundan dolayi
NAK, gliinimuzde lokal-ileri evre meme kanseri
tanili hastalar icin standart bir tedavi haline
gelmistir. Patolojik tam vyanit (pCR), NAK
sonuglarinin énemli bir belirleyicisi olarak kabul
edilmis ve birgok klinik ¢alismada prognostik bir
belirte¢ olarak bildirilmistir3. Baska calismalarda
da pCR’1 predikte edebilecek hormon reseptor
durumu, insan epidermal blylime faktori

ekspresyonu veya gen ekspresyon dizisi verileri ile
farkl alt tiplere ayrilan heterojen bir hastaliktir.
Luminal tip en sik goérilen meme kanseri alt tipi
olup, NAK vyanitlari bu tip hastalikta diger alt
tiplere gore daha distktir. Bu nedenle luminal tip
meme kanserine sahip hastalarda NAK tedauvisi
gunimizde halen tartismali bir konudur. Patolojik
tam yanit oranlari meme kanseri alt tiplerine gore
blyik oranda farklilik géstermektedir. Luminal tip
meme kanserinde prognoz daha iyi olmasina
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ragmen, NAK sonrasi pCR oranlari HER2(+) ve
triple negatif alt tiplerine gére daha dusuktar®.
Luminal tip meme kanserinde pCR oranlari %6 ila
%11 arasinda iken, triple negatif ve HER2(+) meme
kanserinde bu oranlar %30 ila %60 arasinda
bildirilmistir®’. Ginimizde luminal tip meme
kanserinde klinikopatolojik faktorlerden bir veya
birkaginin pCR’I tahmin etmede kullanilabilecegi
belirtilmistir. Ancak rutin kullanilan prediktif bir
belirte¢ heniliz belirlenememistir. Calismamizda
neoadjuvan kemoterapi alan luminal tip meme
kanseri tanili hastalarda patolojik tam vyaniti
predikte eden faktorleri incelemeyi amagladik.

YONTEMLER

Calismaya Ocak 2010 ile Aralik 2018 arasinda Tibbi
Onkoloji Klinigimizde neoadjuvan kemoterapi alan
luminal tip lokal ve lokal-ileri evre meme kanseri
tanih, 18 yas tstli 122 kadin hasta alindi. Caligmaya
evre lI-1ll non-inflamatuar meme kanseri hastalari
dahil edildi. Neoadjuvan tedaviyi
tamamlayamayan, adjuvan kemoterapi alan ve
cerrahi yapilamayan hastalar ¢alismaya alinmadi.
Hasta dosyalarindan yas, menopoz durumu, TNM
evresi, histolojik alt tip, hormon reseptdr durumu,
HER2 durumu, Ki-67 diizeyi, niiks ve son kontrol
tarihi bilgilerine ulasildi. TUmor boyutu ve aksiller
lenf nodu durumu ultrasonografi ve
mamografi/meme MR sonuglarindan elde edildi.
Supheli olgularda aksiller lenf nodundan ince igne
aspirasyon biyopsisi yapildi. Sistemik evrelemede
bilgisayarli tomografi, kemik sintigrafisi ve gerekli
hastalarda  pozitron  emisyon  tomografisi
kullanildi. TNM evrelemesi Amerikan Ortak Kanser
Komitesi (AJCC)” versiyonuna gore yapildi.
Galisma, hastanemiz girisimsel olmayan klinik
arastirmalar etik kurulu tarafindan onaylanmis ve
Helsinki Bildirgesine gore etik ilkelere uygun
olarak yurutulmustir (etik kurul izin tarih/numara:
02.10.2019/225).

Patolojik degerlendirme

Tum hastalarda invaziv hastalik tanisi biyopsi ile
konuldu. Timor dokusundan 6strojen reseptori
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(ER), progesteron reseptori (PR), HER-2 ve Ki-67
bakildi. ER veya PR; %1 ve lzerinde pozitif niikleer
boyanma olmasi durumunda pozitif kabul edildi.
HER2 pozitifligi; imminohistokimyasal yontem ile
Cerb-B2’nin skor 3 boyanmasi veya skor 2 boyanip
floresan in-situ hibridizasyon yontemiile HER2 gen
amplifikasyonu saptanmasi olarak kabul edildi. ER,
PR, HER2 durumu ve Ki-67 dlzeyine gore
molekiler alt gruplar belirlendi*. ER veya PR
pozitif, HER2 pozitif veya negatif olan hastalar
luminal tip hastalik olarak kabul edildi ve
calismaya dahil edildi. Cerrahi sonrasi patolojik
yanit  Miller-Payne  skorlama  sistemi ile
degerlendirildi. Meme ve aksillada invaziv rezidi
timor kalmamast pCR olarak tanimlandi.
Karsinoma in-situ olanlar komplet yanita dahil
edildi®.

Tedavi
Hastalarin tamami neoadjuvan kemoterapi
almisti. Neoadjuvan tedavide AC (adriamisin,

siklofosfamid), FEC (fluorourasil, epirubisin,
siklofosfamid) ve taksanh (dosetaksel, paklitaksel)
kemoterapi rejimleri verilmisti. HER2 pozitif
hastalar neoadjuvan kemoterapiye ek olarak
trastuzumab almislardi. Ancak calismanin yapildig
dénemde Ulkemizde pertuzumab onayil
olmadigindan hastalara pertuzumab
verilememigsti. NAK’yi takiben hastalara meme
koruyucu cerrahi, modifiye radikal mastektomi,
sentinal lenf nodu Orneklemesi ve gerekli
hastalarda aksiller lenf nodu diseksiyonu
yapilmisti. Glincel klavuz 6nerileri dogrultusunda
hastalar adjuvan hormonal tedavi ve endikasyonu
olmasi durumunda radyoterapi almislardi®.

istatistiksel Analiz

Degiskenlerin  analizinde SPSS 25.0 (IBM
Corporation, Armonk, New York, United States)
programi kullanildi. Bagimsiz iki grubun nicel
verilere gore birbiri ile karsilastirilmasinda Mann-
Whitney U testi kullanildi. Kategorik degiskenlerin
birbiri ile karsilastirilmasinda ise Pearson Chi-
Square ve/veya Fisher Exact testleri kullanildi.
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Hastaliksiz sagkalim ve genel sagkalim icin Kaplan-
meier-Log Rank analizi yapildi. Prognostik
degiskenler icin Regression analizi kullanildi.
Guven araligi %95, p anlamlilik degeri <0,05 olarak
kabul edildi.

BULGULAR

Tim hastalarda ortanca tani yasi 44 (25-78) yil idi.
Tim hastalar degerlendirildiginde pCR 27 (%22.1)
hastada saptanmisti.  Patolojik tam vyanit
saglanamayan hastalarda ortanca tani yasi 44 (26-
78) yil ve pCR saglanan hastalarda 45 (25-78) yil idi.
Premenopozal 77 (%63) hasta vardi ve 66 (%54)
hastada primer timor sol meme vyerlesimliydi.
Hastalarin 95'inde (%78) invaziv duktal karsinom
(IDK) ve 10‘unda (%8) invaziv lobiiler karsinom
histopatolojik alt tipleri vardi. ER hastalarin
118’inde (%97) pozitif, PR hastalarin 104’tGnde
(%85) pozitif ve HER2 hastalarin 46’sinda (%38)
pozitifti. Hastalarin 94’UG (%77) luminal B ve 28’
(%23) luminal A grupta idi. Hastalarin 3’tinde (%2)
T1, 70’inde (%57) T2, 35’inde (%29) T3 ve 14’(inde
(%12) T4 tumor vardi. Hastalarin 17’sinde (%14)
lenf nodu negatif iken (NO), 44’Gnde (%36) N1,
48’inde (%39) N2 ve 13’lUnde (%11) ise N3 lenf
nodu pozitifligi vardi. Hastalarin 74’0 (%60.7) evre
Il hastaliga sahipti. Yetmis alti hastada (%62) Ki-67
2%20 idi.

Hastalarin menopozal durumu pCR’1 predikte
etmiyordu (p=0.638). Tiumoriin sag veya sol meme
yerlesimli olmasi pCR acisindan anlamh degildi
(p=0.791). Sadece IDK histolojisine sahip olan
hastalarda pCR istatistiksel olarak anlamli
derecede ylksek saptandi (%28, %0,
siraslyla)(P=0.001). Ki-67 esik degeri %20 olarak
belirlendiginde; Ki-67’nin %20 Uzerinde olmasi
pCR acisindan sinirda anlamlilik gostermekteydi
(%28, %13, sirasiyla) (p=0.060). PR pozitifligi pCR’I
predikte etmezken (p=0.545), ER’nin negatif
olmasi (p=0.034) ve HER2’nin pozitif olmasi
(p=0.030) pCR agisindan anlamliydi. Tumér boyutu
(T) ve pCR arasinda istatiksel anlamhlik yoktu
(p=0.861). Nodal tutulumu olmayanlarda daha

yiksek pCR oranlari mevcuttu (p=0.023). Evre llI
hastalarin pCR orani evre |l hastalara goére daha
disakti (%16, %31, sirasiyla) (p=0.051) (Tablo 1).

Tablo I: Hastalarin bazal karakteristik 6zellikleri

pCR Yok pCR Var p
Yas ortanca (min-max) 44 (26-78) 45 (25-67) 0,936
Menopozal durum 0,638
Premenopozal 61 (79) 16 (21)
Postmenopozal 34 (76) 11 (24)
Tumor Lokalizasyonu 0,791
Sag 43 (77) 13 (23)
Sol 52 (79) 14 (21)
Histolojik Alt Tip 0,001
invaziv Duktal 68 (72) 27 (28)
Diger 27 (100) 0(0)
ER 0,034
Negatif 1 (25) 3 (75)
Pozitif 94 (80) 24 (20)
PR 0,545
Negatif 13 (72) 5 (28)
Pozitif 82 (79) 22 (21)
HER2 0,030
Negatif 64 (84) 12 (16)
Pozitif 31 (67) 15 (33)
Luminal 0,097
A 25 (89) 3(11)
B 70 (75) 24 (25)
T Evresi 0,861
T1 2 (67) 1(33)
T2 56 (80) 14 (20)
T3 27 (77) 8 (23)
T4 10 (71) 4 (29)
N Evresi 0,043
NO 9 (53) 8 (47)
N 1-3 36 (82) 8 (18)
N 4-9 38 (79) 10 (21)
10 ve Uzeri 12 (92) 1(8)
Evre 0,051
Il 33 (69) 15 (31)
M 62 (84) 12 (16)
Ki 67 0,060
<20 40 (87) 6 (13)
20 ve uzeri 55 (72) 21 (28)
Regresyon analizinde ER negatifligi ve nod

negatifligi pCR’1 predikte eden bagimsiz faktorler
olarak saptandi (p=0.040, p=0.008, sirasi ile)
(Tablo 1l). Medyan takip stresi 20.2 aydi. Tim
hastalar degerlendirildig§inde medyan DFS 76 ay
saptandi. Medyan DFS agisindan pCR elde edilen
hastalar ile pCR elde edilmeyen hastalar arasinda
anlamh fark saptanmadi (p=0.315) (Sekil 1).
Hastalarin timi degerlendirildiginde medyan OS
81.2 ay saptandi. Patolojik tam yanit saglanan
hastalarda pCR saglanmayan hastalara gore
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medyan OS acisindan farkhlik yoktu (p=0.576)
(Sekil 2).

Tablo Il: Regresyon analizine goére pCR’I predikte eden
faktorler

p OR ClI Alt Limit ~ |Ust Limit
|(-||r|15vt§|z?\Jll duktal) |%-998 <0,001
ER (negatify  |0,040 11,437 [1,11 117,436
LN (negatif) _ |0,008 5,08 |1,542 16,761
HER2 (pozitif) |0,254 1,754 10,668 4,609
Evre (111) 0,657 0,773 0,247 2,415

pCR

1.0 7
I —r ok
j ——~var

0.8

Hastaliksiz saghalim

0.0

T U T T T T T
oo 20.00 ao.oo s0.00 =0.00 100.00 120.00

Ay

Sekil 1: pCR'a gore hastaliksiz sagkalim (DFS) Kaplan-meier
egrisi

1.0 \ 1 pCR

Genel sagkalim
o
1

o
-
L

0.0

T v T T T T T
o 20.00 40,00 50,00 BO.00 100,00 120,00

Ay

Sekil 2: pCR'a gore genel sagkalim (OS) Kaplan-meier egrisi

TARTISMA
Lokal-ileri evre meme kanserinin yonetimi
glinimiizde halen 6nemli bir problem olup tedavi
yaklasimi klinikler arasinda farklihk

gostermektedir. Luminal tip meme kanseri tanili
hastalarda lokalize evrede direkt cerrahi bir
secenek olmakla birlikte glinimiizde timora
meme koruyucu cerrahiye uygun hale getirmek
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veya aksiller lenf nodu pozitifliginde hastalari
aksiller diseksiyondan kurtarmak amaciyla NAK
tercih edilebilmektedir®. Meme kanseri ile ilgili
NAK calismalarinda pCR en sik kullanilan
prognostik belirteclerden biri haline gelmistir.
Etkin bir tedavi secimi ve istenmeyen yan etkileri
azaltma amacgh NAK dncesi pCR olasiliginin tahmin
edilmesi 6nemlidir®.

Meme kanseri ile ilgili yapilan ¢alismalarda yas ve
NAK etkinligi arasindaki iliskiye ait net bir veri
henliz bulunamamistir. Bazi c¢alismalarda gencg
hastalarda daha agresif timor histolojisinin olmasi
ve geng yasta yogun kemoterapi rejimlerinin daha
iyi tolere edilmesi nedeniyle NAK sonrasi aksiller
pCR oranlarinin daha iyi oldugu belirtilmistirt®*2,
Del Prete ve arkadaslari premenopozal hastalarda

NAK yanitlarinin daha iyi oldugunu
belirtmislerdir'3. Ancak baska bir c¢alismada
postmenopozal ve 51 vyas Uzeri hastalarda,

premenopozal ve 50 yas alti hastalara gore daha
iyi klinik yanitlar oldugu saptanmistir!4. Resende
ve arkadaslari ise menopoz durumu ile NAK
yanitlari arasinda bir iliski saptamamislardir®.
Galhsmamizda menopoz durumu ile pCR arasinda
bir iliski saptanmadi.

Son 20 yilda, pCR ile iliskili olabilecek belirtecleri
saptamak icin cok sayida calisma yapilmistir.
Histolojik alt tip, ER ve PR dizeyi, HER2 durumu,
grade, timor nekroz yayginligi, vaskiler invazyon
ve proliferasyon belirtegleri gibi birgok parametre
patolojik tam vyanitla tutarsiz bir sekilde
iliskilendirilmistirt®.

Yapilan ¢alismalar histolojik alt tip ile klinik yanit
orani agisindan 6nemli bir iliski oldugunu
gostermektedir. Beresford ve arkadaslari iDK ile
klinik yanit arasinda yiiksek oranda bir korelasyon
saptamislardir'’. Farkh bir ¢alismada da IDK ile
klinik yanit arasinda diger alt tiplere gore énemli
oranda istatistiksel anlaml fark bulunmustur!4.
Bizim ¢alismamizda da literatiirle uyumlu olarak
iDK histolojisinde diger histolojik alt tiplere goére
pCR anlamli oranda yiiksek saptandi.
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Calismalarda NAK sonrasi pCR, proliferatif aktivite
ve grade ile iliskili bulunmustur'®. Baz
¢alismalarda ylksek Ki-67’ye sahip hastalarda
kemoterapi yanitinin yiiksek oldugu bildirilmisse
de baska calismalarda kemoterapi yaniti iliskisi
saptanmamistir’®. Kim ve arkadaslari 22 %25 tizeri
Ki-67 ekspresyonunun pCR igin énemli bagimsiz
prediktif bir faktor oldugunu belirtmislerdir. Bizim
¢alismamizda ise Ki-67’nin %20 Uzerinde olmasi
pCR acisindan sinirda istatistiksel anlamlilik
gostermekteydi.

Meme kanserinde NAK ile pCR oranlari molekuler
alt tiplere gore farkhlik gostermektedir. Hormon
reseptori pozitif hastalikta pCR oranlari %20’nin
altindadir’. Luminal HER2 negatif meme kanserli
hastalardaki pCR orani bir c¢alismada %9
saptanmistir?l. Tan ve arkadaslari yaptiklari
¢alismada ER ve PR negatifliginin pCR ile 6nemli
oranda  iliskili  oldugunu  belirtmislerdir??.
Calismamizda tim hastalar degerlendirildiginde
PCR 27 (%22,1) hastada saptanmisti. PR pozitifligi
pCR’I predikte etmezken, ER’nin negatif olmasi
pCR agisindan anlamhydi.

Phung ve arkadaslari?® HER2 pozitif hastalarda
neoadjuvan tedavide trastuzumab ve kemoterapi
kombinasyonu ile pCR oranlarini %64,1 olarak
bildirmislerdir. HER2 pozitif meme kanserli
hastalarda anti-HER2 tedaviler ile pCR oranlari
artmaktadir?®. Calismamizda da literatir ile
uyumlu olarak HER2 pozitif grupta NAK ile pCR
oranlarinin arttigini saptadik.

Klinik TNM evresi ile pCR arasindaki iliskiyi
inceleyen ¢alismalarda TNM evresinin timorin
gercgek evresini tam yansitmayabileceginden, TNM
evresinin neoadjuvan yaniti predikte etmede
dneminin sinirh oldugu bildirilmistir®. Yijun Li ve
arkadaslarinin?® yaptigi bir calismada klinik T
evresi ve klinik N evresi ile pCR arasinda istatiksel
acidan anlamhilik olmadigi belirtilmistir. Yapilan
bagka bir ¢calismada da klinik evre ile pCR arasinda
bir iliski  saptanmamistir?’. Shohdy ve
arkadaslarinin?® yaptig calismada klinik T1-2 olan

hastalarda pCR oranlari klinik T3-4 olanlara goére
daha ylksek saptanmisken, klinik nodal evre ile
pCR arasinda anlaml bir fark saptanmamistir.
Calismamizda timor boyutu ve pCR arasinda
istatiksel olarak anlaml iliski izlenmedi. Nodal
tutulum olmayanlarda daha yiksek pCR oranlari
mevcuttu. Evre Il hastalarin pCR orani evre Il
hastalara gore daha dustkti. Regresyon
analizinde nod negatifligi pCR’1 predikte eden
bagimsiz bir faktor olarak saptandi.

Lokal-ileri evre meme kanserinde NAK sonrasi pCR
saglanan hastalarin rezidiiel hastaligi olanlara gore
daha iyi prognoza sahip oldugu gosterilmistir®®.
Yapilan ¢aligmalarda NAK yanitinin DFS ve OS ile
gucll bir korelasyon gosterdigi bildirilmistir?. Bizim
calismamizda pCR elde edilen hasta grubuyla pCR
elde edilmeyen hasta grubu arasinda hem DFS
hem de OS agisindan farklilik izlenmedi.

Gahsmamizin retrospektif ve tek merkezli olmasi
baslica sinirlamalaridir. Ayrica patolojide grade ve
lenfovaskiiler invazyon durumu ile ilgili bilgilerin
eksik olmasi, pCR uzerinde c¢ok etkili olan
pertuzumab  tedavisini  hastalarin  almamis
olmalari diger sinirlamalardi. Ancak kemoterapi
yararinin sinirh oldugu ve bu alanda ¢alismalarin az
oldugu luminal grup hastalarda yapilmis olmasi, bu
grup hastalarda NAK sonrasi pCR’1 predikte eden
faktorlerin degerlendirilmesi ve ayrica gercek
yasam verilerini yansitmasi nedeni ile literatire
onemli katkilar saglayabilir.

Sonuc¢ olarak; calismamizda 0Ostrojen reseptor
negatifligi ve nod negatifligi pCR’1I predikte eden
bagimsiz faktorler olarak saptandi. Ki-67'nin %20
Uzerinde olmasi pCR agisindan sinirda anlamlilik
gostermekteydi. Luminal tip meme kanserinde
pCR saglanmasi DFS ve OS icin istatistiksel olarak
anlamli bir prognostik gosterge degildi. Luminal tip
meme kanserinde NAK yanitini predikte eden
faktorleri saptamak igin daha yiiksek hasta sayilari
ile daha kapsamli ¢alismalara ihtiyag vardir.

Etik Kurul Onayi: Calisma, hastanemiz girisimsel
olmayan klinik arastirmalar etik kurulu tarafindan
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onaylanmis ve Helsinki Bildirgesine goére etik ilkelere
uygun olarak yirGtalmastar  (etik  kurul izin
tarih/numara: 02.10.2019/225).

Cikar Catismasi Beyani: Yazarlar c¢ikar c¢atismasi

olmadigini bildirmislerdir.

Finansal Destek: Bu calisma herhangi bir fon tarafindan
desteklenmemistir.

Declaration of Conflicting Interests: The authors
declare that they have no conflict of interest.

Financial Disclosure: No financial

received.

support was

KAYNAKLAR

1. Siegel RL, Miller KD. Cancer statistics. CA: A Cancer J.
Clin. 2020; 70(1): 7-30.

2. Cortazar P, Zhang L, Untch M, et al. Pathological
complete response and long-term clinical benefit in
breast cancer: the CTNeoBC pooled analysis. Lancet.
2014; 384(9938): 164-72.

3. Kim HS, Yoo TK, Park WC, Chae BJ. Potential Benefits
of Neoadjuvant Chemotherapy in Clinically Node-
Positive Luminal Subtype Breast Cancer. J Breast
Cancer. 2019; 22(3): 412-24.

4. Goldhirsch A, Wood WC, Coates AS, et al. Strategies
for subtypes— dealing with the diversity of breast
cancer: highlights of the St Gallen International Expert
Consensus on the Primary Therapy of Early Breast
Cancer 2011. Ann Oncol. 2011; 22(8): 1736-47.

5. von Minckwitz G, Untch M, Blohmer JU, et al.
Definition and impact of pathologic complete response
on prognosis after neoadjuvant chemotherapy in
various intrinsic breast cancer subtypes. J Clin Oncol.
2012; 30: 1796-804.

6. Alba E, Calvo L, Albanell J, et al. Chemotherapy (CT)
and hormonotherapy (HT) as neoadjuvant treatment in
luminal breast cancer patients: results from the
GEICAM/2006-03, a multicenter, randomized, phase-II
study. Ann Oncol. 2012; 23: 3069-74.

7. Schott AF, Hayes DF. Defining the benefits of
neoadjuvant chemotherapy for breast cancer. J Clin
Oncol. 2012; 30(15): 1747-9.

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (2) : 269-276

8. National Comprehensive Cancer Network (NCCN).
NCCN Clinical Practice Guidelines in Oncology: Breast
Cancer. Version 3. 2023.

9. Kaufmann M, von Minckwitz G, Bear HD, et al.
Recommendations from an international expert panel
on the use of neoadjuvant (primary) systemic
treatment of operable breast cancer: new perspectives
2006. Ann Oncol. 2007; 18: 1927-34.

10. Mamounas EP. Neoadjuvant chemotherapy in
operable breast cancer. Breast Care. 2006; 1: 348-51.

11. Koolen BB, Valde’s Olmos RA, Wesseling J, et al.
Early Assessment of Axillary Response with 18F-FDG
PET/CT during Neoadjuvant Chemotherapy in Stage II-
Il Breast Cancer: Implications for Surgical
Management of the Axilla. Ann Surg Oncol. 2013;
20(7): 2227-35.

12. Liu C, Jiang Y, Gu X, et al. Predicting level 2 axillary
lymph node metastasis in a Chinese breast cancer
population post-neoadjuvant chemotherapy:
Development and assessment of a new predictive
nomogram. Oncotarget. 2017; 8(45): 79147-56.

13. Del Prete S, Caraglia M, Luce A, et al. Clinical and
pathological factors predictive of response to
neoadjuvant chemotherapy in breast cancer: a single
center experience. Oncol Lett. 2019; 18(4): 3873-79.

14. Reddy Kunnuru SK, Thiyagarajan M, Daniel JM,
Balaji Singh K. A Study on Clinical and Pathological
Responses to Neoadjuvant Chemotherapy in Breast
Carcinoma. Breast Cancer (Dove Med Press). 2020; 12:
259-66.

15. Resende U, Cabello C, Ramalho SOB, Zeferino LC.
Prognostic assessment of breast carcinoma submitted
to neoadjuvant chemotherapy with pathological non-
complete response. BMC Cancer. 2019; 19: 601.

16. Penault-Llorca F, Cayre A, Bouchet MF, et al.
Induction chemotherapy for breast carcinoma:
predictive markers and relation with outcome. Int J
Oncol. 2003; 22: 1319-25.

17. Beresford MJ, Stott D, Makris A. Assessment of
clinical response after two cycles of primary
chemotherapy in breast cancer. Breast Cancer Res
Treat. 2008; 109: 5.

275



Urakg¢l Z, Akdeniz N., Tung S., ve ark.

18. Petit T,Wilt M, Velten M, et al. Comparative value
of tumour grade, hormonal receptors, Ki-67, HER-2 and
topoisomerase Il alpha status as predictive markers in
breast cancer patients treated with neoadjuvant
anthracycline-based chemotherapy. Eur J Cancer.
2004; 40: 205-11.

19. Denkert C, Loibl S, Muller BM, et al. Ki-67 levels as
predictive and prognostic parameters in
pretherapeutic breast cancer core biopsies: a
translational investigation in the neoadjuvant Gepar-
Trio trial. Ann Oncol. 2013; 24(11): 2786-93.

20. Kim KI, Lee KH, Kim TR, Chun YS, Lee TH, Park HK.
Ki-67 as a predictor of response to neoadjuvant
chemotherapy in breast cancer patients. J Breast
Cancer. 2014; 17: 40-6.

21. Caudle AS, Yu TK, Tucker SL, et al. Local-regional
control according to surrogate markers of breast
cancer subtypes and response to neoadjuvant
chemotherapy in breast cancer patients undergoing
breast conserving therapy. Breast Cancer Res. 2012;
14: R83.

22. Tan MC, Al Mushawah F, Gao F, et al. Predictors of
complete pathological response after neoadjuvant
systemic therapy for breast cancer. Am J Surg. 2009;
198: 520-25.

23. Phung HT, Nguyen HT, Van Nguyen T, Van Nguyen
T, Thi Dinh LA, Van Nguyen C. Pathological complete
response with neoadjuvant trastuzumab combined
with Chemotherapy in HER2 positive breast cancer: a
single institution retrospective analysis from vietnam.
Breast Cancer. 2020; 12: 117-22.

24. Swain SM, Ewer MS, Viale G, et al. Pertuzumab,
trastuzumab, and standard anthracycline- and taxane-
based chemotherapy for the neoadjuvant treatment of
patients with HER2-positive localized breast cancer
(BERENICE): a phase |IlI, open-label, multicenter,
multinational cardiac safety study. Ann Oncol. 2018;
29(3): 646-53.

25. Lee H, Lee DE, Park S, et al. Predicting Response to
Neoadjuvant Chemotherapy in Patients With Breast
Cancer: Combined Statistical Modeling Using
Clinicopathological Factors and FDG PET/CT Texture
Parameters. Clin Nucl Med. 2019; 44(1): 21-9.

26. Li Y, Zhang J, Wang B, Zhang H, He J, Wang K. A
nomogram based on clinicopathological features and
serological indicators predicting breast pathologic
complete response of neoadjuvant chemotherapy in
breast cancer. Sci Rep. 2021; 11(1): 11348.

27. Ferreira R, Kneubil MC, Brollo J, et al. Evaluation of
clinical and pathological response factors to
neoadjuvant chemotherapy in breast cancer patients.
Mastology. 2021; 31: 1-9.

28. Shohdy KS, Almeldin DS, Fekry MA, et al.
Pathological responses and survival outcomes in
patients with locally advanced breast cancer after
neoadjuvant chemotherapy: a  single-institute
experience. Journal of the Egyptian National Cancer
Institute. 2021; 33(1): 39.

29. Fisher B, Bryant J, Wolmark N, et al. Effect of
preoperative chemotherapy on the outcome of
women with operable breast cancer. J Clin Oncol.
1998; 16: 2672-85.

276



Sanli E,, Fidan. H., Caglayan M., ve ark

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (2) : 277- 281

& DICLETIP DERCISI

v DICLE MEDICAL JOURNAL

www.diclemedj.org

TIP FAKULTESI

Olgu Sunumu / Case Report

Tofacitinib Kullanimi Sonrasi Gelisen iyatrojenik Kaposi Sarkomu Olgusu
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0z

Kaposi sarkomu anjioproliferatif bir hastalik olup, dort klinik subtipi vardir: Kaposi sarkomunun; klasik, endemik (Afrika tipi), epidemik (AIDS iligkili)
ve iyatrojenik tip olmak izere. iyatrojenik Kaposi sarkomu organ transplantasyonu yapilan hastalarda ilk olarak tanimlanmistir. Daha az siklikla
romatolojik, hematolojik ve pulmoner hastalik igin imminsupresif tedavi alimina bagh olarak ortaya ¢ikmaktadir. Sistemik steroid, azatioprin,
siklosporin, siklofosfamid,mikofenolat mofetil, leflunomid, metotreksat ve diger oral immunsupresif ilaglarin kullanimi ile bildirilen iyatrojenik Kaposi
sarkomu olgulari mevcuttur. immunsupresif tedavi alan tiim hastalarda Kaposi sarkomunun olabilecegi goz éniine alinmalidir. Tofacitinib romatoid
artrit tedavisi icin kullanilan oral janus kinaz inhibitoridir. Spesifik olarak JAK'lara karsi gelistirildigi icin hedefe yonelik sentetik ""hastalik modifiye
edici ilag" olarak adlandirilir. Hastamiz romatoid artrit tedauvisi igin tofacitinib kullanimi sonrasi gelisen iyatrojenik Kaposi olgusudur. Tofacitinib ile
malignitenin potansiyel riskinin oldugu bilincine varilarak hastalar yakin takip edilmelidir.

Anahtar kelimeler: Tofasitinib, lyatrojenik, Kaposi
A Case of latrogenic Kaposi's Sarcoma Developed After Tofacitinib Use

Abstract

Kaposi’s sarcoma is an angioproliferative disorder, with four subtypes: classic, epidemic (AIDS related),endemic (African), and iatrogenic. latrogenic
Kaposi’s sarcoma was first described among organ transplant recipients. It has been reported less frequently during immunosuppressive therapy for
a variety of clinical disorders such as rheumatologic disease, hematologic disease and pulmonary disease. It has been reported with use of systemic
corticosteroids, azathioprine, cyclosporin, cyclophosphamide, mycophenolate mofetil, leflunomide, and methotrexate and other oral
immunosuppressive agents. KS must be taken into account for all cases of patients undergoing immunosuppressive therapy. Tofacitinib is an oral
Janus Kinaz inhibitor for the treatment of rheumatoid arthritis. Specifically for development targeted against JAKs, it is called as synthetic "disease
modifying drug". The patient who we will present ia a case of iatrojenic Kaposi’s sarcoma that develeped after the use of tofacitinib for the treatment
of rheumatoid arthritis. Patients should be closely with the understanding of potential malignanc risks associated with tofacitinib.

Keywords: Tofacitinib, latrogenic, Kaposi.
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GiRiS
Kaposi sarkomu, genellikle deriyi tutan
multisentrik anjioproliferatif hastalik olup, 1872
yiinda ilk defa Moritz Kaposi tarafindan

tanimlanmistir!. Kaposi sarkomunun tanimlanmis
4 klinik tipi bulunmaktadir. Bunlar; klasik, endemik
(Afrika tipi), epidemik (AIDS iliskili), iyatrojenik
(transplantasyon  iliskili)  Kaposi ~ sarkomu
seklindedir. iyatrojenik Kaposi sarkomu ilk kez

organ transplantasyonu yapilan hastalarda
tanimlanmisken daha az siklikla romatolojik,
hematolojik ve  pulmoner hastalik igin

immunsupresif tedavi alimina bagli olarak ortaya
ctkmaktadir?. Literatiirde bircok hastalik icin
steroidlerin tek basina uzun siireli kullanimi veya
azatioprin, siklosporin, mikofenolat mofetil,
leflunomid, metotreksat gibi ilaglarla kombine
kullanimina bagl gelisen vakalar mevcuttur3*.
Yaptigimiz literatir taramalarinda dermatolojide
biyolojik ila¢ kullanimi sonrasi gelisen 12 adet
kaposi sarkomu bildirilirken, tofacitinib
kullanimina bagli uluslararasi bildirilen tek olguya
rastladik®. Burada sundugumuz olgumuz romatoid
artrit icin tocatinib kullanimina bagh oldugunu
distindigimiiz yurt icinden bildirilen ilk olgudur.

oLGU

72 yasinda kadin hastanin, klinigimize basvurudan
yaklasik 1-2 ay o6nce sag bacak 6n ylizde diffiiz
yerlesim gosteren morumsu renkte kabarik genis
plak ve daginik yerlesimli nodiller (Resim 1), sirtta
¢ok sayida degisik boyutlarda keskin sinirli, mor
renkli papuller tespit edildi. Ayrica goévdede
yaklagik 3-4 ay Once baglamis olan degisik
lokalizasyonlarda daginik yerlesim gosteren
caplart 10 cm’e kadar varabilen kenarlari eritemli
skuamli ortasi daha soluk 3-4 adet halkasal plaklari
mevcuttu (Resim 2). Kan biyokimyasinda glukoz
yuksekligi disinda rutin laboratuvar testleri normal
degerlerde idi. Tam kan sayimi ve yapilan periferik
yaymasl normaldi. HIV yoninden bakilan test

negatif saptandi. Batin ultrasonografisi, toraks ve
batin tomografisi normal degerlendirildi. Hastanin
anamnezinde 10 vyildir romatoid artrit hastasi
oldugu ve vyaklasik 4 yildir 8 mg/glin sistemik
steroid ve 10 mg/hafta metotreksat kullandigi
fakat sikayetleri diizelmedigi icin son bir yildir
tedavisine 10 mg/glin tofacitinib oral tablet
eklendigini  6grendik. Hastamiz  tofacitinib
tedavisinden sonra lezyonlarinin olustugu ve
tedavi devam ettikce sayisinin arttigini belirtiyor.
Ozgecmisinde (¢ yildir diabeti olan hastanin
bunun igin dizensiz ilag kullanimi  6ykisu
mevcuttu. Plak lezyondan alinan 0,4 cm deri punch
biyopsisinin histopatolojik incelemesinde tim
dermisi dolduran, bir kismi yarik seklinde, degisik
blyiklikte damarlardan olugsmus timor izlendi
(Resim 3). immiinhistokimya ¢alismada HHVS ve
CD31 pozitif boyandi ve Kaposi sarkomu tanisi aldi
(Resim 4, 5). Govdedeki halkasal lezyondan
yapilan potasyum hidrosit bakisinda mantar
elemanlari pozitif olarak saptandi. Halkasal
lezyonlarina iki hafta topikal antifungal tedavi
onerildi ve tamamen diizelme gézlendi. ilk planda
kullandigi sistemik steroid ve metotreksat tedavisi
azaltilarak kesilirken sadece tofacitinib
kullanimina devam edildi. Kaposi sarkomu
yoninden yapilan incelemede sistemik tutulum
saptanmayan hastanin lokalize lezyonlarina glinde

iki kez topikal timolol soliisyon uygulandi.
Hastanin  lezyonlarinin  iki ayhk takiple
gerilemedigini  hatta  arttigini  gozlemledik.

Radyasyon onkolojisinden alinan gorls sonrasi
hastaya timolole ek olarak lokalize radyoterapi
tedavisi baglandi. Hasta sag pretibial, sag bacak
lateral, sag bacak mediali olmak lizere 3 volim
olarak 300X10 radyoterapi almistir. Topikal timolol
ve radyoterapi kullanimina ragmen lezyonlari
dizelmeyen aksine artan hasta tekrar
degerlendirildi. Steroid ve metoteksat tedavisi
kesilen sadece tofacitinib tedavisi devam edilen
hasta tofacitinib kullaniminin neden oldugu

278



iatrojenik kaposi sarkomu oldugu dustnilerek
tofacitinib tedavisi kesildi. Tofacitinib tedavisi
kesildikten 1,5 ay sonra lezyon yayilimi belirgin
sekilde yavaslayan hastamizin takibi hala devam
etmektedir. Sonraki takibinde romatoid artriti
olduk¢a siddetli seyreden hastaya yeniden 4
mg/glin prednol tedavisi yeniden baslandi. Belli
araliklarla romatoloji ve dermatolojide takibi

yapiimaktadir.

Resim 1. Sag bacak on yuzde diffiz yerlesim gosteren
morumsu renkte plak ve daginik yerlesimli noduller

Resim 2. Sag (st bacak lateralinde 10 cm gapinda yuvarlak,
kenarlari daha belirgin plak

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (2) : 277-281

Resim 4. 100x, imminhistokimya endotel

hiicrelerinde ve timorde pozitif

CD31,

Resim 5. 100x, immiinhistokimya HHv8, tiimér hiicre
cekirdeklerinde pozitif

TARTISMA

Kaposi sarkomu i¢ organ tutulumu ile
seyredebilen, deri lezyonlari ile prezente olan
sistemik  tutulumu  olabilen, malign ve
multifaktoriyel kokenli bir hastalktir. Cogunlukla
lezyonlar asemptomatiktir ve lezyonlarin rengi
degisik tonlarda karsimiza ¢ikabilmektedir.
Lezyonlar kahverengi kirmizi olabilecegi gibi
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morumsu siyah renkli yama, plak ve nodiller
seklinde izlenebilmektedir?.

Literatlirde sistemik steroid, siklosporin ve oral
immunsupresif ile bildirilen ¢ok sayida vaka
bildirimleri mevcuttur3. Romatoid artritli hastada
immunsupresyon, steroid ve anti-TNF tedavinin
kombinasyonuna bagh vaka bildirimi de
mevcuttur?. Sundugumuz olgu steroid,
metotreksat ve tofacitinib kullanimi sonucu
gelisen ancak steroid ve metotreksat kesilmesine
ragmen gerilemeyen, sadece tofacitinib kullanimi
sonucu iatrojenik Kaposi sarkomu gelisen
yurticinden bildirilen ilk olgudur. infliksimab
kullanimi sonrasi bes olgu, adalimumab (g,
golimumab bir, vedolizumab iki, sertolizumaba
bagh bir adet olgu bildirilmistir®2. Ayrica diabetes
mellitus, immunsupresyon ve steroid kullanimi
sonucu dermatofit enfeksiyonlarinin daha yaygin
ve siddetli seyretmesine neden olmaktadir®.

Dermatofit prevalansi, bagisikligi baskilanmis
bireylerde yiksektir'®. Mikrosirkilasyon
Uzerindeki etkileri nedeniyle diyabet,
onikomikotik  dermatofit  riskini  arttirir?,
Hastamizda da hem diabet hem de
immunsupresyona bagh mikotik enfeksiyon
tablosu  mevcuttu.  Hastamiza  uygulanan

antimikotik tedavi sonrasinda lezyonlari geriledi.

Kaposi sarkomunda tedavinin amaci semptomlarin
siddetini azaltmaktir, timorlerin kugulmesini
saglamaktir ve hastaligin ilerlemesini dnlemektir.
Bununla birlikte bu amaclari tek basina
saglayabilmek ¢ok zordur. Klasik Kaposi
sarkomunda lokal ve sistemik tedaviler tek basina
veya birlikte kullanilabilir’?. Kaposi sarkomunun
tedavisinde cerrahi, radyoterapi, elektron demet
tedavisi, kemoterapi ve intralezyoner interferon
alfa veya vinblastin kullaniimaktadir'®. Hastaligin
tedavisinde uygulanan lokal tedavi yontemleri
sunlardir. Cerrahi, radyoterapi, intralezyonel
tedaviler, kriyoterapi ve lazer seklindedir. Bununla
birlikte topikal olarak alitretinoin, imiquimod,
rapamisin, timolol, propranolol, glimis nitrat

uygulanabilir!4. KS tedavisinde topikal tedavi
ajanlari da tercih edilebilir, ancak bu tedaviler
hakkindaki yayinlar kisitlidir. Topikal yontemler
icin ideal hastalar, az sayida lezyonu olan ya da
kiicik alana sinirli oldugu hastalardir. Ayrica
kemoterapi/radyoterapinin yan etkilerinin
istenmedigi veya yan etkileri tolere edemeyecek
olan hastalara uygulanabilir®>.

immunsupresiflerin indikledigi Kaposi
sarkomunun prognozu o6ngoérilememektedir.
Vakalarin vyarisinda tedavi kesilince lezyonlar

gerilerken, yarisinda progrese olabilmektedir??3.
Bazen immunsupresifin azaltilmasi ya da kesilmesi
lezyonlarin gerilemesine yardimci olmamaktadir.
Bu durumda topikal timolol etkili, agrisiz, basit ve
ucuz bir secenek olarak karsimiza cikmaktadir.
Literatirde simdiye kadar on vakaya denenmis
olup remisyon sireleri 4-24 ay arasinda
degismekteydi. Hastalar 45-75 yas araligindaydi.
Lezyonlar hastalarda viicudun farkh bolgelerinde
plak veya nodil seklinde izlenmekteydi3. Biz de
hastamizda immunsupresyon olmasi ve sinirli
lezyonlari olmasi nedeniyle ilk planda yan etkisi az
olan timolol tedavisi bagladik. Romatoloji
konsiltasyonu oOnerisiyle sistemik steroid ve
metotreksat tedavini kesilen hastanin, romatoid
artrit kontroli icin tek basina tofacitinib tedavisi
ile devam edilirken lezyonlar gittikce artinca,
tofacitinibe bagli Kaposi sarkomu duslindik ve
tofacitinib kesilerek takip ettik. Hastada belirgin
diizelme saptadik.

Tofasitinib oral Janus kinaz inhibitéridir. Orta ya
da siddetli romatoid artrit hastalarinda
kullanilmaktadir. Glinde iki kez 5 mg/gtin seklinde,
biyolojik konvansiyonel hastalik modifiye edici ilag
ile birlikte ya da tekli olarak kullanildiginda etkili ve

givenli oldugu bircok randomize kontrollQ
calismalarda ispatlanmistir. Mayis 2015 tarihinden
itibaren (lkemizde itibaren romatoid artrit

tedavisinde endikasyon almistirt®,

Hedefe yonelik sentetik hastaligi modifiye eden bu
etkili ajan ile malignitenin potansiyel riskinin
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oldugu bilincine varilarak hastalar  takip
edilmelidir. Bu sarkomun nadir fakat ciddi oldugu
bilinerek hastalar yakin izlenmelidir. Son yillarda
dermatoloji ve romatoloji alaninda sik kullanima
giren ve her gecen glin de sayisi artan bu biyolojik
ve biyolojik disi hastalik modifiye edici ajanlarialan
hastalarin malignite yoniinden takibinin daha sik
yapilmasini dnermekteyiz.

Onam Formu: Hastanin klinik bilgilerinin alinmasi ve
yayinlanmasi icin hastadan bilgilendirilmis onam formu
imzali olarak alinmstir.
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Graniilomatéz Polianjitis ve inflamatuvar Miyozit Birlikteligi: Bir Olgu Sunumu
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0z
Graniilomatoz polianjitis (GPA, eski adiyla Wegener graniilomatozisi), en sik iist ve alt solunum yollari ile bobrekleri etkileyen bir hastaliktir.

Orta ve kiiciik ¢capl damarlarda nekrotizan vaskiilit ve graniilomatdz inflamasyon ile karakterizedir. GPA seyri esnasinda bir¢ok organda
graniilomlar veya vaskiilit goriilebilir, hastaligin tuttugu organa 6zgii semptomlar ortaya ¢ikar.

idiyopatik inflamatuvar miyopatiler (IIM) tanisi geleneksel olarak iskelet kasi zayiflig1 klinigi ile elektromiyografide spesifik bulgular (spontan
fibrilasyonlar, keskin pozitif dalgalar, disiik giiclii/kisa stireli polifazik motor tniteler), kas enzimlerinin ytliksek serum seviyeleri ve kas
biyopsisinde karakteristik histopatolojik degisikliklerle konulan inflamatuvar hastaliklardir. Miyozit ile iligkili ve miyozite spesifik
otoantikorlar ve manyetik rezonans goriintiilemesi (MRI), taniy1 desteklemek icin giderek daha fazla kullanilmaktadir. [IM'nin alt tiirleri
sunlar1 kapsar: polimiyozit (PM), dermatomiyozit (DM), inkliizyon cisimcigi miyoziti (IBM) ve immiin aracili nekrotizanmiyopati (IMNM).

Romatolojik hastaliklarda ortak otoimmiin yolaklarin bulunmasi sebebiyle ko-insidansa sik rastlanilmaktadir. Ancak kii¢iik damar vaskiiliti
ile inflamatuvar miyozit birlikteligi sik rastlanan bir durum degildir. Bu yazida, klinigimizde takip edilen graniilomat6z polianjitis ve sonradan
gelisen inflamatuvar miyozit birlikteligi olgusu sunulmustur.
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Granulomatosis with Polyangiitis and Inflammatory Myositis: A Case Report
Abstract

Granulomatosis with polyangiitis (GPA, formerly known Wegener’s granulomatosis) is a disease that mostly affects the upper and lower
respiratory tract and kidneys. It is characterized by small to medium vessel necrotizing vasculitis with granulomatous inflammation.
Granulomas or vasculitis can be seen in many organs during the course of GPA, and symptoms may occur specific to affected organs.

Idiopathic inflammatory myopathies (IIM) are inflammatory diseases that are traditionally diagnosed by the clinic with skeletal muscle
weakness, specific findings in electromyography (spontaneous fibrillations, positive sharp waves, low-amplitude/short-duration polyphasic
motor potentials), elevated muscle enzymes, and characteristic histopathological findings in skeletal muscle specimens. Myositis-specific and
myositis-associated autoantibodies, and magnetic resonance imaging (MRI) are also increasingly being used to support the diagnosis. [IM
includes these subtypes: polymyositis (PM), dermatomyositis (DM), inclusion body myositis (IBM), and immune-mediated necrotizing
myopathy (IMNM).

Collaboration of autoimmune diseases is an expected clinical condition due to similar immunologic pathways. However, the coexistence of the
small vessel vasculitis and inflammatory myositis is rare. Here, we present a case report of a patient with granulomatous polyangiitis who
subsequently developed inflammatory myositis.

Keyword: Granulomatosis with Polyangiitis, Idiopathic Inflammatory Myositis, coincidence.

DOI: 10.5798/dicletip.1313436

Correspondence / Yazisma Adresi: Fatma Sila Eroglu, Emniyet, Gazi Universitesi Tip Fakiiltesi ¢ Hastaliklar1 Ana Bilim Dali Romatoloji Bilim Dali Ankara,
Tiirkiye e-mail: fatmasilaeroglu.md@gmail.com

282


https://orcid.org/0000-0003-2771-7725
https://orcid.org/0000-0001-5584-6773
https://orcid.org/0000-0003-1206-4725
https://orcid.org/0000-0003-4665-3421

Yildirim D., Eroglu E.S,, Kii¢iik H., Karadeniz H.

GIRIS
Granililamatéz polianjitis (GPA), ya da onceki
adiyla Wegener graniilomatozisi (WG), nadir
gorilen, farkli organ sistemlerini etkileyerek
nekroz, graniilomatéz inflamasyon ve vaskiilit
ile sonuglanan bir multi-sistem hastaligidir.
Uluslararasi Chapel Hill Konsensus Konferansi
(CHCC) wvaskiilit smiflandirmasina  gore
antinotrofil sitoplazmik antikor (ANCA) iliskili
kiiclik ve orta capli damar vaskiiliti kabul edilen
GPA, en sik Ust ve alt solunum yollar ile
bobrekleri etkilemektedir?.

GPA’nin prevalansi, Amerika Birlesik Devletleri
icin her 100.000 kiside 3.1 ile 9.1 olgu arasi
seklinde bildirilmis olmakla beraber, daha
giincel bir calismada prevalansin (100.000°'de
21.8 olgu) ve yillik insidansin (100.000’de 1.3
olgu) daha 6nceye gore arttig1 gosterilmistir2.

Idiopatik inflamatuvar miyopatiler (IIM), bir
diger ismiyle miyozitler, otoimmiin
hastaliklarin heterojen bir grubu olup klinik
prezentasyonlari, tedaviye olan yanitlarn ve
prognozlar1 ¢esitlilik gosterir3. Miyozitler;
sistemik lupus eritematozus (SLE), sistemik
skleroz (SSc; skleroderma), mikst konnektif
doku hastalign (MCTD), ve daha az siklikla
romatoid artrit (RA) ve Sjogren sendromu (SS)
gibi baska bir romatolojik hastahiga eslik
edebilirler+>. Kas tutulumu, subklinik ya da hafif
seyirli olabilir. Kas tutulumlarinda kreatin kinaz
(CK) diizeylerinde hafif yiikselme gortlebilir ve
bazen bu durum, kas tutulumunun tek
gostergesi de olabilir.

Sonugta, otoimmiin hastaliklara inflamatuvar
miyozit eslik etmesi beklenen bir durumken
vaskiilitlere eslik etmesi pek olagan degildir.
Burada, list ve alt solunum sistemi semptomlari
ile inflamatuvar miyoziti bulunan bir GPA
olgusu sunulmaktadir.

OLGU
Hastanin klinik bilgilerinin alinmasi ve
yayimlanmasi icin hastadan bilgilendirilmis

onam formu imzali olarak alinmistir.

53 yasinda erkek hasta, klinik olarak pretibial
O0dem, hematiiri ve proksimal kas giicsiizligi
sikayetleri ile klinigimize basvurdu. 3 yil 6nce
fokal nekrotizan glomeriilonefrit ve
trakeobronsial tutulum ile Uluslaras1i Chapel
Hill Konsensus Konferansi (CHCC) vaskiilit
siniflamasina goére GPA tanis1 alan hasta,
mikofenolat mofetil 2 gram/gilin tedavisi ile
takip edilmekteydi. Femur basinda gelisen

aseptik  nekroz  sebebiyle prednizolon
kullanimina devam etmiyordu. Basvurusu
esnasinda  idrar  renginde  koyulasma,
bacaklarda o6dem, ates, halsizlik gibi
konstitusyonel semptomlar1 ve bacaklarda
gligsiizlik sikayeti mevcuttu. Fizik

muayenesinde alt ekstremitelerde 3/5 motor
glic kaybi ile bilateral gastroknemius ve tibialis
anterior kaslarinda hassasiyet mevcuttu. Atesi
39,5 o C, tansiyon arteriyal: 160-80, nabiz: 96,
solunum sayist 24’tii. Solunum sesleri dogal
olan hastanin pretibial 6demi 4+ ve Homans
bulgusu pozitifti. Laboratuvar
degerlendirmelerinde glomeriler filtrasyon
orani diisiik, proteiniiri artmis ve kas enzimleri
belirgin yiiksekti (Tablo 1). Idrar sedimentinde
akantositler ve fragmante eritrositler mevcuttu.
Doppler ultrason  degerlendirmede alt
ekstremitede herhangi bir diizeyde venoz
obstruksiyon izlenmedi. Krural manyetik
rezonans gorintilemede (MRI), her iki krural
kaslarda da tiim fasiyal planlarda yaygin
O0dematoz gorintii ve eflizyon raporlandi
(Resim 1). Ayrica, subkutan6z adipoz doku ile
yumusak dokuda miyozit ile uyumlu 6dem
gosterildi. Sekonder olarak miyozite sebep
olabilecek nedenler detaylica degerlendirildi.
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Hastanin, toksik sebeplerden miyozit yapan
ilaclar ve maddelerin higbirini (statin, kolsisin,
hidrosiklorokin, alfa interferon, kokain,
penisilin, propiltiourasil) kullanmadig: gorildi.
Geg¢ilirmis viral enfeksiyonu yoktu, HIV
panelleri negatifti. Hastadan inflamatuvar
miyozit icin miyozit antikorlari, miyozit spesifik
otoantikor testleri, antinikleer antikor
panelleri istendi. MR ile tutulumun en yogun
oldugu kas olan tibialis anterior kasindan
biyopsi alinmasi planlandi. Yapilan
elektromiyografik incelemede (EMG), etkilenen
kas grubunda motor noéropati rapor edildi.
Antintikleer antikor pozitif; antisentetaz
antikorlar;, anti-SRP antikorlar;, anti-Mi-2
antikorlari, anti-MDA5 antikorlari, anti-NXP-2
antikorlari, anti-TIF-1 gama antikorlari, anti-
SAE antikorlari, anti-HMGCR antikorlari, anti-
SM antikorlart ve anti-Scl-70 antikorlarn ise
negatifti. Patolojik incelemede, CD45 (LCA)
immiinohistokimyasal boyamasi ile perimisyal
dokudaki veniillerin etrafinda inflamatuvar
hiicreler, perimisyal boslukta ve kaslarin
arasinda ise lenfositler saptandu.
Elektromiyografide miyopatik patern
miyopatik motor {nite potansiyelleri ve
fibrilasyon, spontan keskin dalgalar saptanan
hastaya inflamatuvar miyozit tanis1 konularak
20 mg/giin dozunda metil prednizolon baslandu.
Hastanin kas gii¢siizligli ve yiirime gugligi
sikayetleri azaldi ancak semptomlarinda
tamamen kesilme olmadi. CK seviyesinde
steroid kullanimina bagh duisis gorildi.
Hastaya akut renal tutulum nedeniyle 4 giinliik
plazmaferez rejimeni planlandi. Plazmaferezin
ardindan, renal fonksiyonlarda diizelme ile
beraber kas semptomlar1 da belirgin iyilesti.
Plazmaferez sonrasi kreatinin seviyeleri bazal
seviyeye geriledi, idrar sedimenti takiplerde
normallesti ve proteiniirisi 1 gram giin civari
stabil hale geldi. (Grafik 1) Hasta, 2 gram/ giin
dozunda siklofosfamid tedavisi 3 gram verilme
plani ile taburcu edildi.
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Tablo I: Hastanin laboratuvar degerleri

Tan1 dénemi Atak Tedavi
zamanl sonrasl

Kreatinin (mg/dL) 3,78 4,95 1,48
Kan tire azotu (BUN, mg/dL) |50 62 31
Proteintiri (24 saat, mg/giin) (2500 3000 1500
CRP (mg/L) 78 144 11
Sedimentasyon (mm/saat) 100 90 12
Kreatin kinaz (U/L) 23 720 62
ANA(IFA, titre, tip) 1+, nukleolar rllfl'kleolar yapilmadi
ENA profili negatif negatif negatif
ANCA (IFAtip) 2+, PR-3 3+PR-3 yapilmadi
Antids DNA negatif negatif negatif
AFAS antikorlari negatif negatif negatif
C3(mg/dL) 62 60 110
C4(mg/dL) 11,2 10 38,2

C: kompleman, ANA: antiniikleer antikor, ANCA: anti nétrofil sitoplazmik
antikor, CRP: C reaktif protein, ENA: ekstraktabl nukleer antijen, IFA:
immunfloresan antikor testi

Resim 1: Krural kaslarin Manyetik Rezonans
Gorluntileme (MRI) ile olusturulmus lateral kesiti,
inflamasyon ile uyumlu gérinim
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Grafik 1: Hastanin kreatinin diizeyleri
TARTISMA

GPA, kiictiik ve orta ¢capli damar duvarlarinda
nekrotizan inflamasyon ve fibrinoid nekroz ile
seyreden, bulundugu dokuda nekrotizan
graniilomlarin da eslik edebildigi bir vaskiilittir.
Hastalarda tipik olarak ates, halsizlik, kilo kaybi
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gibi spesifik olmayan genel semptomlar
gorilmektedir. Hastanin klinik  bulgularn
etkilenen damar yatagina gore degisiklik
gostermekle beraber, akcigerler ve bobrekler
en sik tutulan yapilardir. Daha az yaygin olan
komplikasyonlar icerisinde GPA enteriti/koliti,
myokardit, perikardit; alt genitoliriner sistem,
parotis bezi, tiroid, karaciger ya da meme
tutulumlari sayilabilir®?’.

Hastalikta birlikte immunsupresif kullanimi,
ozellikle de steroid kullanimi ile beraber
dokiimante kas gii¢csiizligi yaygin olarak
gorulmis ve raporlanmistirs, Ancak
inflamatuvar miyozit birlikteligi ayn1 siklikta
degildir. Bu hastalikta goriilen inflamasyon,
damarlarin yani sira kas gibi ¢esitli bag doku
komponentlerini de etkileyebilmektedir. Bunun
bir 6rnegi, hastalarin yaklasik ytizde 50’sinde
oktler tutulumun bir pargasi olan ekstraokiiler
kas miyozitidir>10. Her ne kadar inklizyon
cisimcikli miyozit gibi miyozitlerde distal
tutulum da goriilebilse de, tipik inflamatuvar
miyozitler daha ¢ok proksimal govde kaslarini
tutma egilimindedir31l. Ancak, ozellikle GPA
gibi sistemik inflamatuvar hastaliklar ile birlikte
olduklarinda ekstraokiiler kas miyoziti gibi
atipik prezentasyonlar gorilmektedirl®. Bu
vakada da distal kaslarin daha ¢ok tutulmus
olmasi bu prezentasyonlara bir érnek olarak

gosterilebilir. Daha o6nce vaka bildirim
diizeyinde ANCA ile iliskili vaskiilit (AAV) ve
inflamatuvar miyozit birliktelikleri

gosterilmistir. MPO antikor pozitif AAV ile
iliskilendirilen 4 vakadan 3’tiinde MRI kas 6demi
lehine pozitif bulgu géstermistirl2-14,

Bu vakalardan sadece Kim ve arkadaslarinin
sundugu vakada renal ve pulmoner tutulum
olmakla beraber birinde kas disinda tutulum
olmamis, diger ikisinde ise sadece pulmoner
fibrozis ile prezante olmusturl4. Kas biyopsi
bulgularn fibrinoid nekroz, perimisyal vaskiilit
ve nekrozitan granulomatéz vaskiilit olarak
raporlanmistir. Bizim biyopsi bulgularimiz
perimisyal vaskiilit olarak gelismistir. 2 vakada

CK degerleri hic¢ ylikselmemis, diger ikisinde 4-
5 kat civar seyretmistirl314, Bizim hastamizin
CK degerleri de maksimum 4 katina kadar ¢ikip
sonra gerilemistir.

PR-3 ANCA pozitif olan iki vaka bildirimi daha
mevcuttur!>16,  Bu vakalardan Akagi ve
arkadaslarinin raporladig1 vaka incelendiginde
renal tutulumu olan hastada MRI'da kas 6demi
bulgular;, CK degerlerinde 4-5 kata kadar
ylkselme ve biyopside arteriolde fibrinoid
nekroz mevcuttult. Vaka seyir ve yas grubu
olarak bizim hastamizla benzerlik
gostermektedir.

Sonug olarak, inflamatuvar miyozitlerin cesitli
otoimmiin hastaliklarla birlikteligi beklenen bir
durum olsa da, vaskilitlerle olan iliskisi
hakkinda veriler olduk¢a sinirhidir. Olgumuzda
gozlemledigimiz grantilomatoz polianjitise eslik
eden inflamatuvar miyozit, beklenmeyen bir
bag doku tutulumu olup, bu yoniiyle literatiire
katkis1 6nem tasimaktadir. Dolayisiyla vaskiilit
ve inflamatuvar miyozit iliskisi ile ilgili ileri
arastirmalara ihtiya¢ duyulmaktadir.

Onam Formu: Hastanin klinik bilgilerinin alinmasi
ve yayinlanmasi i¢in hastadan bilgilendirilmis onam
formu imzali olarak alinmistir.
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