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YAZARLARA ACIKLAMALAR
Kapsam

Pamukkale Tip Dergisi (Pam Tip Derg) acik
erigimli licretsiz tip dergisidir.

Pamukkale Medical Journal (Pam Med J) is an
open-access free medical journal.

Pamukkale Tip Dergisi tip alaninda klinik ve deneysel
calismalari, ilging olgu sunumlari, davet edilmis
derlemeleri, Editér'e mektuplar yayinlar. Dergi yilda
dort sayl olmak Ulzere U¢ ayda bir (Ocak, Nisan,
Temmuz, Ekim) yayimlanir. Yayin dili Turkce veya
ingilizcedir.

Dergiye sunulan c¢alismalarin, etik kurul onayi
sorumlulugu yazarlara aittir. Bununla beraber Editor,
gerektiginde yazarlardan etik kurul belgesi isteme
hakkini sakl tutar. YUklenmis olan metnin timdndn
veya bir boéliminin daha 6nce bagka bir yerde
yayinlanmasi s6z konusu ise bu durum editére
bildiriimelidir.

Sorum yazar; tim yazismalardan, makale tGzerindeki
degisikliklerden (yazar sayi ve sirasi dahil) ve yayina
kabul edilen yazilarin dizeltimesinden sorumludur.

Pamukkale Tip Dergisine bagvuru sirasinda yliklenen
makale ile birlikte;

1-  Her tirlG yayin hakkinin devredildigine dair
beyanlarini kapsayan “Yayin Haklari Devir
Formu” (sitemizden indirilerek doldurulup,
tim yazarlara imzalatilarak),

2- Makale yazim sirasina gore, tim yazarlarin
unvan, adres, e-posta ve ORCID
numaralarini  belirten (sorumlu yazarin
cep tIf.) yazar bilgileri dosyasi, sisteme
yuklenmelidir.

1.Makalenin Tiirii

Makalenizin tlru agagidaki basliklardan birine uygun
olmalidir:

Arastirma makalesi
Derleme makalesi
Olgu sunumu
Editér'e mektup

2. Makalenin bashgi

2a. Yazinizin bashgi ilk kelimenin bas harfi ve 6zel
isimler diginda kiigtik harflerle yaziimalidir.

Ornek: ‘Omurilik yaralanmali hastalarda temiz
aralikh kateterizasyona uyumu’

2b. Yazar isimleri ve adreslerinin oldugu boélim
metin icinde bulunmamahdir. Ayri bir dosya olarak
yuklenmelidir. Bu sayfada mobil iletisim numarasi,
kurum bilgileri vb. bulunmalidir.

3. Kisa Baslk

Makalenizin  kisaltlmis  baghgr 75
gecmeyecek sekilde belirtiimelidir.

Dip not olarak varsa tesekkur gerektiren kisi, kurum
ve kuruluslar ve yaz ile ilgili bilgiler (kongrede

karakteri
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sunulmus olmasi, bir kurumun destegi, etik kurul
onay tarih ve sayisi vb.), yazarlarin makaleye olan
katkilari Kaynaklardan sonra yazilmahdir.

4. Yazar isimleri

4a. Yazar isimleri ilk harfleri disinda kiigtk harflerle
yazilmaldir (6rnek: Ayse Kaya).

4b. Yazar isimleri ve adreslerini oldugu Baslk sayfasi
ayri bir dosya halinde yiklenmelidir. Makale ile birikte
yazar ve kurum isimleri gérinmememlidir.

5. Kurum isimleri

CGahstigimiz kurumun Tip Fakiiltesi ya da hastane
mi, Anabilim Dali (AD) ya da klinik mi oldugu
belirtiimelidir.

6. Ozet

Arastirma makaleleri icin yapilandiriimis bir Turkce
O0zet (Amag, Gere¢ ve yontem, Bulgular, Sonug),
diger turdeki makaleler icin ise yalin tek bir paragraf
yaziimahdir. Ozet 250 kelimeden az olmalidir. Ozet
bolimunde kisaltma kullanmaktan kaginiimalidir.

7. ingilizce Ozet

Tum makaleler igin 250 kelimeden az olmak kosuluyla
ingilizce 6zet hazirlanmali, arastirma makalelerinin
Ozeti yapilandiriimis olmalidir (Purpose, Materials
and methods, Results, Conclusion).

8. Anahtar kelimeler

Tirke ve Ingilizce (Index Medicus MeSH’ye uygun
olarak secilmig) en fazla bes adet anahtar sdézcuk
kullaniimalidir. http://www.nlm.nih.gov/mesh/
MBrowser.html.

9. Makale diizeni

Makaleler asagidaki diizene gore hazirlanmalidir.
9a. Arastirma makaleleri igin;

Girig

Gereg ve ydntem

Bulgular

Tartisma

Ayri bir baslk olarak “Sonu¢” yazilmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi agiklamasi

Kaynaklar

Kaynaklar bdliminden sonra tesekkir, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmali)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir.

9b. Olgu sunumlari igin;
Girig
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Olgu sunumu

Tartisma

Ayri bir baslik olarak “Sonu¢” yazmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkur, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir.

9c. Derleme makaleler igin;

Giris

Metin 4000 kelime, 50 kaynak, Tablo ve Resim sayisi
en fazla 4 adet olacak sekilde diizenlenmelidir.
Metnin govdesi istenildigi sekilde baslk ve alt
basliklarla yapilandirilabilir.

Ayri bir baslik olarak “Sonu¢” yazmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkur, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin igine koyulmamaldir. Ayri bir
dosya olarak yiklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir.

9d. Editére Mektup makaleler igin;

Giris

Metin 1000 kelime, 10 kaynak, Tablo ve Resim sayisi
1 adet olacak sekilde diizenlenmelidir.

Metnin govdesi istenildigi sekilde baslk ve alt
basliklarla yapilandirilabilir.

Ayri bir baslik olarak “Sonug¢” yazmamalidir. (Son
paragrafa “Sonug¢ olarak...” seklindeki bir cimleyle
baslanabilir.)

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkir, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir Ayri bir
dosya olarak yuklenmelidir. (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)
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Resimler: Ana metnin icine koyulmamahdir. Ayri bir
dosya olarak yuklenmelidir.

10. Makale metni

Metin Arial puntosu (boyut 12), 1.5 satir araligi ve
paragraf araligi Once: 0 nk ve Sonra: 0 nk. kullanilarak
yaziimalidir. Baslk, Ozet, abstract metin igerisine
yazilmamaldir. Ayri dosya olarak yuklenmelidir. Tim
yuklenen dosyalar, dosya uzantisi ile degil isimleri ile
yiiklenmelidir. Ornek: Makale metni, Abstract, Resim
gibi.

10a. Paragraf baslarinda girinti olmaldir (icerden
baslamalidir.)

10b. Basglik, Alt basliklar, Kaynaklar, Resim alt yazilari
normal sola dayali bold olmalidir.

10c. Kisaltmalar metin icinde ilk kullanildidi yerde
acik olarak tanimlanmalidir.

10d. Metin igindeki her kaynak, sekil, resim ve tabloya
atif yapilmalidir.

10e. Mikroorganizma cins, tir ve gen isimlerinde
egik (italik) karakterde harfler kullanilmahdir: ”.
Schistosoma haematobium®.

10f. Istatistiksel analizler igin kulanilan ‘p’ igin italik
karakterde ve kicuk harf kullaniimalidir. p’den
sonraki “=, >, <” isaretlerinden 6nce ve sonra bosluk
birakilmamalidir. p<0.05. Bu kural ayrica tablo ve
sekiller igin kullanilan ‘p’ icin de gecerlidir.

10g. Bagka durumlarda da “>”, “<”, “=” veya “t”
isaretlerinden énce veya sonra bosluk

birakilmamalidir.

10h. Birimler igin SI birimleri kullaniimahdir. Or: “mL”
( “cc’degil ), “dL” gibi. Litre blyUk harf kullanilarak
kisaltiimalidir.

101.  Kimliginizin calistiginiz kurum veya daha
onceden yaptidiniz yayinlar vs. belirtilerek

elestirmenlere agiklanmadigindan emin olunmalidir.
Eger bunun yapilmasi gerekiyorsa

kirmizi renkli ve koyu karakterde yazilmali
ve resimlerinizin bir kurum ya da hasta adini
aciklamadigindan emin olunmahdir.

10i. Bir ilacin, donanimin veya yazilimin Ureticisini
parantez icinde ve sonuna virgul koyarak belirtilip,
daha sonra sirketin bulundugu sehir ve ulke ismi
virgul ile ayrilmalidir: “...Sirketi, Ankara, Turkiye”.

10j. Tartisma boéluminde arastirma makalenizdeki
kisithiliklar, sinirliliklar ya da eksikler belirtiimelidir.

10k. Makalede ondalik sayilar ifade edilecek ise
Turkce yazimlarda , (virgil) ile yazilmalidir. Yazim
ingilizce ise. (nokta) ile ifade edilmelidir. Ornegin:
12,17 (Tirkge yazim), 12.17 (ingilizce yazim).

11. Metin igerisinde kaynak kullanimi:

11a. Tum kaynaklarin yazi icinde sirali sekilde
belirtiimis olmasina dikkat edilmelidir.

11b. Sadece ilgili ve gerekli olan kaynaklar
belirtiimelidir.

11c. Kaynaklar metinde kullanim sirasina gore
numaralandiriimali, numaralari metinde clUmlenin
sonunda veya yazar adi ge¢cmigse isimden hemen
sonra koseli parantez ([]) iginde virgdl ile ayrilarak
ve arada bosluk birakilarak yaziimalidir: [1, 4, 7-9].
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”»

11d. Ikiden fazla ardisik kaynak icin “kisa tire, -
kullaniimalidir. “[7-9]".

11e. Eger kullanilan kaynak tek yazarli ise, metin
icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullaniimamaldir. Ornek: “Abban [7] calismasinda bu
sikligi...” veya “Yuksel [7] stated that...”.

11f. Eger kullanilan kaynak iki yazarli ise, metin
icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullanilmamaldir. Ornek: “Sagar ve Karabulut [7] bu
sikligi...” veya “Herek and Ergin [7] stated that...”.

11g. Eger kullanilan kaynak ikiden fazla yazarl ise,
metin icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullaniimalidir. Ornek: “Baki ve ark. [7] bu sikligi...”
veya “Aybek et al. [7] stated that...”.

11h. Bir resim ya da tablo icin kullanilan ciimle bir
kaynak ile bitiyorsa, kaynadi resim ya da tablo
parantezinden sonra belirtiimelidir. (6nce degil): “...
(Tablo 1) [7].

12. Arastirma Etigi

TUm arastirma makalelerinde, ¢alisma igin etik kurul
onaminin alndigi Gere¢ ve yontem boliminde
belirtiimelidir. Kaynaklar boéliminden sonra izinin
hangi kurumdan, hangi tarihte ve hangi karar veya
sayl numarasi ile alindigi agikga sunulmahdir.

Dergimizde yayinlanacak olan makalelerle ilgili etik
uygulamalar TR Dizin TUBITAK ULAKBIM, Cahit Arf
Bilgi Merkezi tarafindan 6nerilen asagidaki kurallar
dogrultusunda gergeklestiriimektedir.

Etik Kurul izni gerektiren aragtirmalar:

.Anket, mulakat, odak grup calismasi, gézlem, deney,
gérusme teknikleri kullanilarak katilimcilardan veri
toplanmasini gerektiren nitel ya da nicel yaklagimlarla
yuratalen her turll arastirmalar,

insan ve hayvanlarin (materyal/veriler dahil)
deneysel ya da diger bilimsel amaclarla kullaniimasi,

- Insanlar tizerinde yapilan klinik arastirmalar,
- Hayvanlar Uzerinde yapilan arastirmalar,

Kisisel verilerin korunmasi kanunu geregince
retrospektif caligmalar,

Ayrica;

- Olgu sunumlarinda “Aydinlatiimis onam formu’nun
alindiginin belirtiimesi,

- Bagkalarina ait 6lgek, anket, fotograflarin kullanimi
icin sahiplerinden izin alinmasi ve belirtiimesi,

. Kullanilan fikir ve sanat eserleri igin telif haklan
duzenlemelerine uyuldugunun belirtiimesi

Gecmis yillarda tamamlanmis calisma ve tezden
uretilen yayinlar igin geriye dénuk Etik Kurul izni:

2020 yih 6ncesi arastirma verileri kullaniimis,
yuksek lisans/doktora c¢alismalarindan Uretilmis
(makalede belirtiimelidir), bir onceki yil dergiye
yayin basvurusunda bulunulmus, kabul edilmis
ama henliz yayimlanmamis makaleler icin
geriye donuk etik kurul izni gerekmemektedir.
Universite mensubu olmayan aragtirmacilar icin etik
izin:

Universite mensubu olmayan arastirmacilar da
bélgelerinde bulunan Etik Kurullara bagvurabilir ve
oradan izin alabilirler.
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Ayrica;

Dergiler “Yayin Etigi”, “Arastirma Etigi” ve “Yasal/
Ozel izin belgesi alinmas!” ile ilgili kurallara uydugunu
uluslararasi standartlara atif yaparak, hem web
sayfasinda hem de basili dergide herbiri icin ayrn
baslik agarak belirtmelidir.

- Dergilerde yayin etigine uygunluk konusu sadece
yazarlarin  sorumluluguna birakilmamali, dergi
yayin etigi konusunda izlenecegi yolu acik olarak
tanimlanmig olmalidir.

- Dergimizde yayimlanacak arastirma makalelerinde
etik kurul izini ve/veya yasal/6zel izin alinmasinin
gerekip gerekmedigi makalede belirtiimis olmalidir.
Eger bu izinlerin alinmasi gerekli ise, izinin hangi
kurumdan, hangi tarihte ve hangi karar veya sayi
numarasi ile alindigi agikga sunulmalidir.

- Calisma insan ve hayvan deneklerinin kullanimini
gerektiriyor ise ¢alismanin uluslararasi deklerasyon,
kilavuz vb. uygun gerceklestirildigi beyan edilmelidir.

13. Yayin Etigi Politikamiz

Pamukkale Tip Dergisi editor, editér yardimcisi ve
alan editorleri, Davranis Kurallari ve Dergi Editorleri
icin En lyi Uygulama Kurallari (COPE Code of
Conductand Best Practice Guidelines for Journal
Editors) ve Committee on Publication Ethics (COPE)
‘nin yayinladigi Dergi Editérleri icin En lyi Uygulama
Kurallari (COPE Best Practice Guidelines for
Journal Editors) ilkelerine dayanarak etik gorev ve
sorumluluklarini yerine getirmektedirler.

14. Gikar lligkisi (Conflict of interest)

Her vyazar vyaziyi ylkleme asamasinda yazida
sunulan bilgiler hakkinda cikar iligkisi olugturabilecek
ticari veya finansal iliskilerini agiklamalidir. Bu tir
iliskiler danismanlik, hissedarlik veya arastirma icin
harcamalari igerir. Yazarlar bu galisma icin maddi
destek almiglarsa bunu belirtmelidir. Bu tur bir iligki
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ingilizce makalelerde: Conflict of Interest: No
conflict of interest was declared by the authors.
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15. Kaynaklar

1. Tim kaynaklarin yazi iginde sirali sekilde belirtiimis
olmasina dikkat edilmelidir.

2. Sadece ilgili ve gerekli olan kaynaklar belirtiimelidir.

3. Eger alti ya da daha az yazar varsa hepsi
listelenmelidir. Eder yedi veya daha fazla yazar
varsa ilk U¢ yazarin isminden sonra “ve ark. (et al.)”
yazilmalidir.

4. Kaynaklar metinde kullanim sirasina goére
numaralandiriimalidir,

5. Dergilerin adlari Index Medicus’'da (www.ncbi.nim.
nih.gov/journals) kullanilan bigimde kisaltilmahdir.
16. Kaynakta kullanilan Makaleler igin:
Kaynak bir kitap ise asagidakilerden birisi gibi
yazilmaldir. Eger online bir kitap ise, basil
degil ise erisim adresi ve tarihi ayrintili olarak
verilmelidir.
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a. Kaynak gosterilen makalenin ilk harfi digindaki
kelimeleri kuguk harfle yazilmaldir.

b. Kaynakta iki nokta Ust Usteden sonra kiigik harf
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c. Dergi kisaltmasindan sonra nokta
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e. Yayinlanma yilindan sonraki noktali virgulden
sonra bosluk birakilmamalidir.

f. Yayinin cilt numarasindan sonra sayl numarasi
yazilmamalidir.

g. Yayinin cilt numarasindan sonra kullanilan iki nokta
Ust Uste isaretinden sonra bosluk birakilmamalidir.

h. Kaynaklarda varsa doi numarasi yazilmalidir.

1. Sayfa numaralar aralarinda kuigulk tire isareti “-”
kullaniimalidir.

i. Son sayfa numarasi tam olarak yazilmalidir: “166-
171.%. Litfen “166-9”. "166-69” yazmayiniz.

j. Kaynagin sonuna nokta koyulmalidir.
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17g. Son sayfa numarasi tam olarak yazilmali: “914-
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Tablolar

a. Tum tablolarin yazinizin iginde belirtiimesi
gerekmektedir.

b. Grafik, diyagram ve algoritmalarin tablo degil, sekil
oldugu unutulmamalidir.

c. Buitin tablolarin Ustinde numarasi ve basligi
olmalidir.

d.Tablolarin basligindan sonra nokta koyulmamalidir.
d. Tablolardaki kisaltmalar tablo altinda agiklanmalidir.

e. Tablolar, Word’'de tablo kurallarina uygun sekilde
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Resimler ve sekiller

a. Tum resimlere yazi igerisinde atif yapilmig
olmalidir.

b. Goérlntilerin Gzerinde herhangi bir kurumun veya
hastanin bilgileri olmamalidir. Yuz fotograflarinda
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kaydedilmis olmalidir.

d. Her resim, sekil veya grafik ayri bir belge olarak
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sonrasi diizelme ifade ediliyorsa, resim yazisi olarak
tedavi sonrasi dizelmis olan grafi, sintigrafi vs
bulgulari seklinde bilgi ilave ediniz. Resimlerin orijinal
haliyle 300 vpi ¢bzunurligunde yuklenmelidir.

NOT: Hakem tarafindan istenen dlzeltmelere 2(iki) ay
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Duchenne Muskiiler Distrofi’de hamstring esnekligi ve ambulasyon
iligkili midir?
Are hamstring flexibility and ambulation related in Duchenne Muscular Dystrophy?
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Tunca Yilmaz
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Oz

Amag: Bu calismanin amaci Duchenne Muskuler Distrofi (DMD)'li cocuklarda hamstring esnekligi ile ambulasyon
arasindaki iligkiyi arastirmaktir.

Gereg ve yontem: Calismaya yaslari 5 ile 13,5 arasinda degisen fonksiyonel seviyeleri Brooke Alt Ekstremite
Fonksiyonel Siniflandirmasi (BAEFS)na gére Seviye 1 ve 2 olan 60 DMD tanisi alan ¢ocuk dahil edildi.
Cocuklarin hamstring esnekligi popliteal agi testi, ambulasyonlari ise North Star Ambulasyon Degerlendirme
(NSAD) skalasi ile degerlendirildi. Hamstring esnekligi ve NSAD’nin parametreleri arasindaki iliski Spearmen
korelasyon analizi ile degerlendirildi.

Bulgular: Calismaya dahil edilen gocuklarin hamstring esnekligi ortalamalari 53,78°+30,32° ve NSAD
skalas| ortalamasi ise 24,93+6,44 puandi. Hamstring esnekligi ile NSAD skalasi arasinda negatif yonde, orta
kuvvette iligki bulundu (r=-0,544, p<0,001). NSAD alt parametreleri ile hamstring esnekligi arasindaki iligkiler
incelendiginde ise esneklik ile bircok alt parametre arasinda negatif yénde, zayif-orta kuvvette anlaml iligki
bulundu (p<0,05). Ayrica, BAEFS’na gére Devre 1 ve 2'nin hamstring esnekligi ve NSAD skorunun farkl oldugu
bulundu (p<0,001).

Sonug: Hamstring esnekliginin DMD’li cocuklarin ambulasyonu igin énemli bir faktor oldugu belirlendi. Hamstring
esnekligini artirici/koruyucu yaklagsimlarin erken donemden itibaren fizyoterapi ve rehabilitasyon programlarinda
yer almasinin bu hasta grubunda ambulasyonun korunmasi/gelistiriimesi agisindan énemli oldugu disunaldu.

Anahtar kelimeler: Duchenne muskiler distrofi, hamstring esnekligi, ambulasyon.

Akkurt L, Aydin Yagcioglu G, Bulut N, Giirbiiz [, Karaduman AA, Tunca Yilmaz O. Duchenne Muskiiler Distrofi'de
hamstring esnekligi ve ambulasyon iligkili midir? Pam Tip Derg 2022;15:425-431.

Abstract

Purpose: The aim of this study was to investigate the relationship between hamstring flexibility and ambulation
in children with Duchenne Muscular Dystrophy (DMD).

Materials and methods: Sixty children with a diagnosis of DMD between the ages of 5 and 13,5 and whose
functional levels were Level 1 and 2 according to the Brooke Lower Extremity Functional Classification (BLEFC)
were included in the study. The hamstring flexibility of the children was evaluated with the popliteal angle test
and their ambulation with the North Star Ambulation Assessment (NSAA) scale. The relationship between
hamstring flexibility and parameters of NSAA was evaluated with Spearman correlation analysis.

Results: The mean hamstring flexibility of the children included in the study was 53.78°£30.32° and the mean
of the NSAA scale was 24.93+6.44 points. A negative, moderate correlation was found between the hamstring
flexibility and NSAA (r=-0.544, p<0.001). When the relationships between NSAA sub-parameters and hamstring
flexibility were examined, a significant relationship was found between flexibility and many sub-parameters in
a negative direction, weak-moderate strength (p<0.05). In addition, it was found that hamstring flexibility and
NSAA score differ between Levels 1 and 2 according to BLEFC (p<0.001).

Conclusion: Hamstring flexibility was determined to be an important factor for ambulation of children with DMD.
Inclusion of hamstring flexibility increasing/protective approaches in physiotherapy and rehabilitation programs
from the early period was thought to be important in terms of preserving/developing ambulation in this patient

group.
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Giris

Duchenne Muskdler Distrofi (DMD) ¢ocukluk
¢aginda en sik gorulen néromuskuler hastahktir,
insidansi her canli dogumda 1/3600°dur [1].
Hastalik X kromozomundaki distrofin genindeki
herhangi bir mutasyon sonucu olusur [2].
Ortalama tani yasi genellikle semptomlarin
ortaya cilkmaya basladigi 4 yastir. Hastaligin
semptomlari ekstremite proksimalinde bilateral
kas zayifligi ile baslar, sonradan ekstremite
distali de etkilenir. Ambulasyon kaybl, solunum
ve kardiyak problemler zamanla goralr [3].

Ambulasyon, “uygun yardimci cihazlarin
(protezler, ortezler, bastonlar veya yuritecler
gibi) yardimi ile veya yardimi olmadan, gunlik
yasamin mobiliteyle ilgili aktivitelerini guvenli
ve yeterli bir sekilde yuritme yetenegi” olarak
tanimlanabilir [4]. Ambulasyon skolyoz riski,
ust ekstremitenin etkilenmesi, ve yasam
suresini belirleyen ventilasyon destegi ihtiyaci
ile iliskisinden dolayr DMD igin 6nemli bir
faktordir [5]. Son yillarda gelisen tedavi
secenekleri ile uzayan yasam slrelerine paralel
olarak ambulasyonun daha uzun sire devam
ettirilmesi ailelerin ve klinisyenlerin en 6nemli
beklentilerindendir. Bu nedenle ambulasyonun
devaminda etkileyebilecek faktorlerin ortaya
konulmasi gerekmektedir. DMD’de kas kuvveti
ve kas kisaliklari gibi faktérlerin ambulasyonu
etkiledigi bilinmesine ragmen halen farkli
parametrelerin ortaya konulmasina ihtiyag
duyulmaktadir [6, 7].

Esneklik ise tam eklem hareket acikligina
ulasabilme kapasitesidir. Noéromuskuler
hastaliklarda daha c¢ok kisaliklar Uzerinde
durulmaktadir [6, 8], ancak esneklik ile 6zellikle
de hamstring ve sirasiyla gastrokinemius, kalga
fleksorleri ve TFL esnekligi ile performans
arasindaki kuvvetli iliski ©nceki c¢alismada
gOsterilmistir [9]. Literatirde DMD’de esneklik
ile performans arasindaki iliski gosterilmesine
ragmen esneklik ile ambulasyon arasindaki
iliskiyi gosteren calisma bulunmamaktadir. Bu
sebeple bu ¢alismada dncelikli olarak hamstring
esnekliginin ambulasyon ile iligkisini ve farkli
fonksiyonel seviyelerdeki hastalarda hamstring
esnekliginin ~ nasil  degistigini  belirlemek
amaglandi.
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Gereg ve yontem

Brooke Alt Ekstremite Fonksiyonel Skalasi'na
(BAEFS) gore Devre 1 ve 2 olan 60 DMD’li gocuk
calismaya dahil edildi. Calisma; Hacettepe
Universitesi, Fizik Tedavi ve Rehabilitasyon
Fakiiltesi, Néromuskuler Hastaliklar Unitesi'nde
gerceklestirildi.

Dahil edilme kriterleri:

° Duchenne Muskiler Distrofi tanisi

almak

e  Fonksiyonel seviyesi BAEFS’e gore
Devre 1 ve 2 olmak

° Mental ve kognitif problemi olmamak

e Son 6 ay icinde ortopedik cerrahi
gegirmemis olmak

Dahil edilme kriterlerini saglamayan ve
calismaya katilmayi kabul etmeyen cocuklar
calisma disi birakildi.

Cocuklar ve ebeveynleri galismaya katilmak
icin bilgilendirilmis onam formlarini imzaladilar.
Calisma, Hacettepe Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan onaylandi.

Brooke Alt Ekstremite Fonksiyonel Skalasi
(BAEFS): BAEFS cocuklarin fonksiyonel
seviyelerini  degerlendirmek igin  kullanilir.
Skala, Devre 1 (bagimsiz ylriyen ve merdiven
ctkabilen)ile Devre 10 (yataga bagimh) arasinda
degisen 10 devreden olusur [10, 11].

Hamstring esnekliginin degerlendirilmesi:
Hamstring esnekligini  degerlendirmek igin
popliteal agi testi kullanildi. Popliteal agi testi
aktif diz ekstansiyonunu iceren bir testtir. Test
iki fizyoterapist ile yapildi. Test sirasinda gocuk
yataga sirtUsti yatar ve birinci fizyoterapist
tarafindan kalgca 90° fleksiyonda pozisyonlanir.
Cocuktan aktif olarak alt bacagini ekstansiyona
getirmesi istenir. lkinci fizyoterapist agiyi
olcmek igin gonyometre kullanir. Dizin tam
ekstansiyonundan eksik olan agi “popliteal
agl” olarak kaydedildi. Diger kalga ve diz
ekstansiyon pozisyonundaydi. Olglimler (g
tekrarli yapildi ve en ylksek deger derece



Duchenne Muskiiler Distrofi'de ambulasyon igcin hamstring esnekliginin 6nemi

olarak kaydedildi [12, 13]. Hem sol hem de
sagd hamstring esnekligi 6lgildi. Sol ve sag
Olcimlerin ortalamasi hesaplandi ve sag-sol
ortalama olarak kaydedildi.

North Star Ambulasyon Degerlendirmesi:
North Star Ambulasyon Degerlendirme (NSAD)
skalasi 5 yas ve Uzeri ambule DMD’li gocuklarin
ambulasyonunu degerlendirmek igin kullanilan
temel klinik degerlendirmelerdendir [14]. NSAD,
DMD igcin yuksek gecerliligi ve guvenirligi
olan fonksiyonel bir skaladir. Skala sirtistu
yatmadan kosmaya kadar ambulasyonun her
seviyesini degerlendiren 17 boélimden olusur,
bu yoniyle DMD igin gegerli bir skaladir [15-
18]. Skalada her boélim 0-2 arasinda puanlanir
ve total skor 0-34 arasindadir. Ayrica, skala
performansi degerlendiren Gowers ve 10 m
kosma bolumlerini icerir [19]. Ayrica skalanin
bazi maddeleri ¢ikartilarak 3 yas ve Uzeri DMD’li
¢ocuklarda kullanilabilen revize versiyonu da
yapilmigtir [17].

istatiksel analiz

istatiksel analiz icin SPSS 21.0 versiyonu
(SPSS Inc. Chicago, IL, USA) kullanild.
Tanimlayici analizler minimum, maksimum ve
ortalamazstandart sapma (X+£SS) olarak verildi.
Verilerin normal dagilima uygunlugu Skewness-
Kurtosis testi, histogram analizi, Kolmogorov-
Smirnov testi ve varyasyon katsayisi ile
degerlendirildi. Istatistiksel analizde veriler
arasindaki iliskiye bakilirken verilerin her ikisi

Tablo 1. Cocuklarin demografik dzellikleri (n=60)

de normal dagiim go6sterdiginde Pearson
Correlation katsayisi (r), verilerden en az bir
tanesi bile normal dagihm gdéstermediginde
ise Spearman Correlation katsayisi (r)
kullanildi. Veriler normal dagihm gdstermedigi
icin iliskiyi degerlendirmek icin Spearman
korelasyon katsayisi (r) kullanildi. Korelasyon
kuvveti sirasiyla ¢ok  kuvvetli=0,90-1,00,
kuvvetli=0,70-0,89, orta=0,40-0,69,
zayif=0,10-0,39 ve 6nemsiz=0,00-0,10.
Mann-Whitney U testi iki grup arasindaki
farki degerlendirmek igin kullanildi. istatiksel
anlamliik degeri icin p<0,05 kabul edildi
[20]. Orneklem buylkliglu hesaplanmasinda
G*Power kullaniimigtir ve degerlendirilen ilk
30 hasta ile priori gl¢ analizi yaptirilarak %80
glc ve %5 tip 1 hata dizeyi ile 60 hastanin
calismaya dahil edilmesinin gerekli oldugu
sonucuna varilmigtir [21].

Bulgular

Calismaya toplamda 60 cocuk dahil edildi.
Cocuklardan 30’unun fonksiyonel seviyesi
Devre 1 iken diger yarisinin Devre 2 oldugu
belirlendi. Cocuklarin demografik 0Ozellikleri
Tablo 1’de verildi.

Cocuklarin hamstring esnekligi 53,78+30,32
derece ve NSAD total skoru 24,93+6,43 idi.
Devre 1 ve 2’deki cocuklarin hamstring esnekligi
ve total NSAD skorlarinin karsilastiriimasi Tablo
2'de gosterildi. Devre 1 ve 2 arasinda NSAD
ve hamstring esnekligi acisindan istatistiksel

Brooke 1 (n=30)

Brooke 2 (n=30)

Brooke 1ve2 Brooke1ve2 p

Ortalama * SS Ortalama * SS (n=60) (n=60)
Min-Maks Ortalama = SS
Yas (yil) 6,9+1,29 8,99+1,64 5-13,5 7,94+1,8 <0,001
Boy (cm) 117,6+9,64 125,77+9,21 102-148 121,68+10,21 0,001
Viicut agirhgi (kg) 23,446,59 28,7648 15-55 26,08+7,75 0,002

cm: santimetre, kg: kilogram, SS: Standart Sapma

Tablo 2. Gruplar arasinda total NSAD skoru ve hamstring esnekliginin karsilastiriimasi (n=60)

Brooke 1 (n=30) Brooke 2 (n=30) z p
Ortalama + SS Ortalama + SS
NSAD (0-34) 29,93+£3,42 19,93+4,57 -0,6 <0,001**
Hamstring esnekligi -, 2, 15 4 72,86£30,61 465  <0,001**

(sag-sol ortalama) (°)

NSAD: North Star Ambulasyon Degerlendirmesi, SS: Standart Sapma, *p<0,05, **p<0,01
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olarak anlamh bir farklihk bulundu (p<0,001).
Hamstring esnekligi ve NSAD toplam skoru
ve alt parametreleri arasindaki iligki Tablo 3'te
gosterildi. Sonuglara gére, hamstring esnekligi
ile NSAD toplam skoru arasinda orta kuvvette,
negatif yonde, istatistiksel olarak anlamli
iliski bulundu. Hamstring esnekligi ve NSAD

alt parametrelerinden yurime, sandalyeden
kalkma, sa@/sol ayakla basamak ¢ikma, sag/sol
ayakla basamak inme, yerden kalkma, topuklar
Uzerinde durma, ziplama, sag/sol ayak Ulzerinde
ziplama, kosma arasinda zayif-orta kuvvette,
negatif yonde, istatistiksel olarak anlamli iliski
tespit edildi (p<0,05, p<0,01).

Tablo 3. Hamstring esnekligi ile NSAD parametreleri arasindaki iligki (n=60)

Hamstring esnekligi (sag-sol ortalama)

r P
1. Ayakta durma -0,232 0,075
2. Yiruime -0,369 0,004**
3. Sandalyeden kalkma -0,351 0,006**
4. Sag ayak uzerinde durma -0,106 0,418
5. Sol ayak tzerinde durma -0,035 0,790
6. Sag ayakla basamak ¢ikma -0,533 <0,001**
7. Sol ayakla basamak ¢gikma -0,613 <0,001**
8. Sag ayakla basamak inme -0,404 0,001**
9. Sol ayakla basamak inme -0,278 0,032*
10. Oturmaya gelme -0,017 0,898
11. Yerden kalkma -0,329 0,01*
12. Basini kaldirma -0,017 0,9
13. Topuklar Gzerinde durma -0,436 <0,001**
14. Ziplama -0,520 <0,001**
15. Sag ayak uizerinde ziplama -0,416 0,001**
16. Sol ayak Uzerinde ziplama -0,430 0,001**
17. Kogsma (10 m) -0,390 0,002**
NSAD total skoru -0,544 <0,001**

NSAD: North Star Ambulasyon Degerlendirmesi, *p<0,05, **p<0,01

Tartisma

DMD’li gocuklarda hamstring esnekligi ile
ambulasyon arasindaki iliskinin incelendigi bu
calismada erken donem DMD’li c¢ocuklarda
hamstring esnekliginin ambulasyon ile iligkili
oldugu bulundu. Hamstring esnekliginin NSAD
skalasinin parametrelerinden sadece ayakta
durma, oturmaya gelme ve basini kaldirma
gibi hamstring kas aktivitesine 6ncelikli ihtiyac
olmayan aktiviteler digsinda 17 maddeden
12’si ile iligkili oldugunun bulunmasi bu kasin

esnekliginin  korunmasinin ambulasyon igin
Onemini ortaya koymusgtur.
DMD’de  ambulasyon kaybi ilerleyici

kas zayifliklari ve bu duruma sekonder

428

gelisen problemler sonucunda olusmaktadir.
Ambulasyon kaybi hastalarin bagimsizhginin
azalmasi ve dolayisiyla gunlik yasam
aktivitelerinde bakim verene bagimliligini
artirdigiicin hastalar ve aileleriigin dnemlifiziksel
ve psikolojik etkileri olan bir durumdur [22]. Bu
sebeple DMD’li ¢ocuklarda ambulasyonun
degerlendirildigi bu calismada fonksiyonel
seviye kotulestikge NSAD skalasina gore
ambulasyonda yaklasik 10 puanlik bir kaybin
oldugu raporlandi. Bu sonuglarin literattrdeki
hastaligin dogal seyri Uzerine yapilan
calismalarla uyumlu oldugu gbézlendi. Ancak
ambulasyondaki ciddi kayiplarin kas zayifiginin
artis gosterdigi, postiral degisikliklerin daha
net izlendigi daha ileri devrelerde olmasi
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beklenirken bu iki devre arasindaki %33’lik
digsus dikkat cekicidir. Hastaligin en erken
devresinde ambulasyon puanindaki bu ciddi
disUs yapilacak tim tedavi yaklasimlari ve
fizyoterapi uygulamalarinin erken devredeki
Onemini ve uzun vadede ambulasyon siliresinin
uzamasinda etkili olabilecegini dislindirda.

Pediatrik hastalik gruplarinda ambulasyonu
degerlendirmenin  yani sira ambulasyonu
etkileyen faktorlerin belirlenmesi de bir o kadar
Onemlidir. Hamstring esnekliginin performans
Uzerine etkisi serebral palsi, generalize eklem
hipermobilitesi olan ¢ocuklar, sporcular gibi
bircok populasyonda gdsterilmistir. Serebral

palside esnekligin siralama performansi
Uzerinde etkisi oldugu bulunmustur [23].
Generalize  eklem hipermobilitesi  olan

cocuklarda ise hamstring esnekliginin ceviklik
ve dikey sigrama performansini artirdigi
bulunmustur [24]. Sporcularda yapilan bir
calismada ise daha az hamstring esnekligi olan
sporcularin %30 daha fazla yaralanma riskine
sahip oldugu ve performanslarinin daha dusuk
oldugu bulunmustur [25]. DMD’de de hamstring
esnekliginin fonksiyonel performans Uzerine
etkisi arastirilmis ve 6nemli o6lgide etkiledigi
bildirilmistir [9].

DMD’de kas kisaliklari ve kas kuvveti gibi
parametrelerin  hastaligin ilerleyici  6zelligi
nedeni ile ileri devrelerde olumsuz etkilendigi
bilinmesine ragmen bu hastalarda esnekligin
degisimi ile ilgili bilgiler limitlidir. Calismamizda
DMD’li g¢ocuklarda Devre 1 ve 2 arasinda
yaklasik hamstring esneklik kaybinin 2 kat
artis gosterdigi belirlendi. DMD igin erken
devre olarak kabul edilen ve henlz fonksiyonel
kayiplarin  belirgin olmadigi bu dénemde
hamstring esnekligindeki bu 6nemli degisimi
klinisyenler icin ambulasyonu etkileyen dnemli
bir parametre olarak degerlendiriimistir. Bu
nedenle DMD’de esnekligin ve Ozellikle de
hamstring esnekliginin erken dénemlerden
itibaren degerlendiriimesi ve tedavi edilmesinin
onemli oldugu digsunulmustdr.

DMD’de ambulasyonu etkileyen birgok
faktor oldugu bilinmekle birlikte esnekligin
ambulasyona etkisi ile ilgili bir g¢alismaya
rastlanmamistir [6, 8, 26]. DMD’lilerde yapilan
bir calismada, kalgca fleksiyonu, diz fleksiyonu
ve ayak bilegi plantar fleksiyon kontrakttrindn
yaygin oldugu ve non-ambulatuar ¢ocuklarda
kontrakturlerin daha ciddi oldugu bulunmustur.
Erken ambulatuar dénemde ayak bileg@i plantar

fleksiyon kontraktiiri siklikla olugsmakla birlikte,
siraslyla kalga ve diz eklem kontrakturlerinin
goraldaga bildirilmistir [26]. Kiefer ve ark. [6]
DMD’li hastalarda plantar fleksér kontraktiri ve
NSAD arasindaki iliskiyi arastirmiglar ve her yil
ayak bilegi kontraktlriinin 1,43 derece arttigini,
NSAD’nin ise 1,86 puan azaldigini bulmuslardir.
Bu calismada ayak bile@i kontraktiiriniin NSAD
icin prediktif bir faktér oldugu bildirilmistir.
Hamstring esnekligi ve NSAD arasindaki iligki
ele alindiginda, esnekligin NSAD igin prediktif
bir faktér olabilecegi, ancak bunun igin daha
fazla sayida hastanin dahil oldugu calismalara
ihtiyac duyulmaktadir.

Calismamizin en onemli kisithhgi
orneklemin sadece Devre 1 ve 2 olan DMD'’li
cocuklardan olusmasidir. Ancak DMD’de
Devre 3 ve sonrasi ¢ocuklarda ciddi kas kuvvet
kayiplari olustugu icin bu devredeki ¢ocuklara
aktif diz ekstansiyonunu igeren popliteal acl
testi uygulanamamaktadir. Bu yutzden ileri
devredeki ¢cocuklarda bu testin varsa modifiye
sekilleri yada baska hamstring esneklik testleri
kullanilabilir. Diger bir kisithhk ise sadece
hamstring esnekligi degil diger alt ekstremite
kaslarininda esnekligi  degerlendiriimesinin
gerekli oldugunu dusunmekteyiz.

Sonug olarak, bu ¢alismada erken devredeki
DMD’de yasin ilerleyisi ve fonksiyonel
seviyedeki dusus ile hamstring esnekliginin
azaldigi ve bunun ambulasyonu olumsuz
etkiledigi belirlendi. DMD’de ¢ok erken donemde
Devre 1 ve 2 arasinda belirlenen hamstring
kas esnekliginde ve ambulasyon puanindaki
azalma degerlendirme ve tedavi programinin
planlanmasinda énemli bir yol gdstericidir. Bu
sonuglar DMD’de erken ddnemden itibaren
kas esnekliginin  korunmasinin  hastaligin
tedavisindeki basariy! arttirabilecedi ve uzun

dénemde ambulasyon suresine katkida
bulunabileceginidistndirmustir. Calismamizin
hastaligin erken devrelerindeki ¢ocuklarla
yapllmasi ilerleyen devrelerde hamstring

kisaliginin etkisini gdstermesi agisindan énemli
olabileceginden sonraki ¢caligmalarda ambulatur
dénemin son devrelerindeki ¢ocuklarin katildigi
ve diger alt ekstremite kaslari ve gdvde kaslarinin
esnekliginin  ambulasyon  parametrelerine
etkisinin  arastinldigi  calismalara ihtiyag
duyulmaktadir.

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Amag: Besin eksikligi sonucunda normal blyimenin duraklamasi seklinde bulgu veren malnitrisyon, en sik
erken gocukluk doneminde gordlir. Malnitrisyona komplikasyonlarin eslik ettigi agir olgular hastanede tedavi
edilmelidir. Bu ¢alismada, malnitrisyon tanisi ile hastanede yatirilarak izlenen bes yas altindaki gocuklarin
izlemlerinin degerlendirilmesi amaglanmigtir.

Gereg¢ ve yontem: Calismada; dizeltiimis yaslari 1-60 ay arasinda degisen, Gglnci basamak bir egitim ve
arastirma hastanesinde malinitrisyon tanisi ile Mayis 2006-Mayis 2011 tarihleri arasinda yatirilarak takip ve
tedavi edilen hastalar retrospektif olarak degerlendirilmistir. Hastalarin beslenme durumlari 2006 Diinya Saglik
Orgiitii bilylime standartlarina gére hesaplanan z skorlari ile belirlenmistir.

Bulgular: Calismaya alinan 97 hastanin tamaminin yasa gore agirlik z skoru -3’in altinda olup ¢ok disuk
kilolulardi. Grupta, disuk dogum agirligi (grupta %23,7, toplumda %10-11) ve anne baba akrabaligi (grupta
%438,7, toplumda %21-22) toplumdan daha yiiksek orandaydi. Daha 6nce hastanede yatis (%54,6), prematurite
(%15,5), kronik hastalik oranlari (%18,5) da ylksekti ve hastalarin Snemli bir kismi (%15,4) calisma suresindeki
yatiglarinda ek hastalik tanisi almisti. Mortalite orani %5,1’di ve kronik malnutrisyonun daha agir oldugu 6 ay
altindaki ¢ocuklarda gelismisti.

Sonug: Malnitrisyon sebebi ile hastanede yatirilarak izlenen bes yas altindaki ¢cocuklarin siklikla altta yatan
tibbi durumlari bulunmaktadir. Hastalarin sosyal ve ekonomik kosullari da malndtrisyonu agirlastiriyor olabilir.

Anahtar kelimeler: Cocukluk ¢agi, malndtrisyon, z skoru.

Kacgar D, Polat E, Zorlu P. Bes yas altinda malnitrisyon tanisi ile tglincli basamak bir merkezde yatirilarak
izlenen olgularin degerlendiriimesi. Pam Tip Derg 2022;15:433-440.

Abstract

Purpose: Malnutrition which is presented as a disruption of normal growth due to inadequate nutrient intake, is
mostly seen in early childhood. Severe cases with complications should be treated at hospital. The aim of this
study is to evaluate the follow-up of inpatient children with malnutrition diagnosis under five years old.
Materials and methods: Children with corrected ages 1 to 60 months and hospitalized at a tertiary care
training and research hospital with malnutrition diagnosis between May 2006 and May 2011 were evaluated
retrospectively. Nutrition status of the patients were determined by the z scores which were calculated according
to 2006 World Health Organization growth standards.

Results: All of the included 97 patients’ weight for age z scores were below -3 and they were all severely
underweight. Low birth weight (23.7% in the group, 10-11% in the community) and parental consanguinity
(48.7% in the group, 21-22% in the community) ratios in the group were higher than the community. Prior hospital
stay (54.9%), prematurity (15.5%), chronic diseases (18.5%) frequencies were also high and an important
percentage of patients (15.4%) received additional diagnosis during study period. Mortality rate was 5.1% and
occurred in patients under 6 months age who were more severe chronically malnourished.

Conclusion: Malnourished children under five years managed in hospital frequently have underlying medical
complexities. Besides, their social and economic circumstances may aggravate malnutrition.

Key words: Childhood, malnutrition, z score.
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Giris

Cocukluk c¢aginda malndtrisyon; ihtiyag
duyulan ve alinan besin arasindaki dengesizlik
sonucunda protein, enerji, eser element
eksikliklerinin gelismesi ve bu sebeple buyime
ve gelismenin olumsuz etkilenmesi olarak
tanimlanir [1]. Sosyoekonomik sebeplerle
gidaya ulasamama veya anoreksi gibi beslenme
tutumundaki bozukluklarin sonucu olabilecegi
gibi, kronik hastaliklar zemininde ve hastane
yatiglari sirasinda da malnutrisyon gelisebilir [1-
3].

Malndtrisyon tanisi, beslenme durumu ve
malnutrisyon igin hazirlayici faktorler goéz éniine
alinarak antropometrik 6lcimlerle koyulur [4].
Dinya Saghk Orgiiti (DSO) Nisan 2006'da
dogumdan 60 aya kadar olan yas grubunun
biylime ve gelismesini degerlendirmek icin ¢ok
merkezli uluslararasi bir ¢alismanin verileri ile
olusturulan DSO cocuk biylme standartlarini
yayinlamigtir. Antropometrik olgimlerin,
persentil egrilerine gbére daha kesin sonuglar
veren z skorlari (standart sapma skorlari) ile
ifade edilmesini 6nermistir [5]. Bu skorlardan
boya goére agirlik (B/A) z skoru, 6lgiim tarihinin
hemen O©ncesindeki beslenme durumunu
gosterirken; yasa gore boy (Y/B) z skoru uzun
sureli beslenmeyi yansitir. Yasa goére agirhk
(Y/A) z skoru ise B/A ve Y/B indekslerinin
birlesik bir gdstergesidir ve hem akut hem de
kronik yetersiz beslenmeden etkilenir [6].

Malnutrisyon 6zellikle agir oldugunda 6lim
riski tagsimaktadir. DUsUk ve orta gelirli Glkelerde
2011°de gocuk olumlerinin %45’i malnuitrisyonla
iliskilendirilmistir [7]. MalnUtrisyon tedavisinin
amacl; kisa doénemde mortaliyeti 6nlemek,
surdarulebilir sekilde beslenmeyi iyilestirerek
yasami tehdit eden enfeksiyonlarin &énune
gecmek ve nérokognitif gelisimi desteklemektir.
Agir malnutrisyonu olan hastalar istahsizlik ve
alt solunum yolu enfeksiyonu, solukluk, ylksek
ates, dehidratasyon ve uykuya egilim gibi
komplikasyonlar varliginda hastanede tedavi
edilmelidir [8].

Bu c¢alismada, duglncid basamak bir
hastanede malnltrisyon tanisi ile yatirlarak
izlenen 5 yas altindaki hastalarin epidemiyolojik
verilerinin degerlendiriimesi amaclanmistir.
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Gereg ve yontem

Calismaya Dr. Sami Ulus Kadin Dogum,
Cocuk Sagligi ve Hastaliklari Egitim Arastirma
Hastanesi'nde Cocuk Sagligi ve Hastaliklar
Klinigi'nde Mayis 2006-Mayis 2011 tarihleri
arasinda yatirilarak takip ve tedavi edilen, yatis
tanisi ya da yatis tanilarindan biri protein enerji
malndtrisyonu olan, dizeltiimis yaslari 1-60 ay
arasinda degisen hastalar alindi. Calisma, birinci
yazarin Cocuk Saghgi ve Hastaliklari uzmanlik
alaninda yapti§i retrospektif tez calismasi
oldugu icin etik kurul onayr alinmamistir.

Hastalarin dosyalari incelenerek; dogum
bilgileri, daha 6nce hastanede yatis ve kronik
hastalik gibi 6zgecmis bilgileri, anne baba
akrabaligi ve kardes 6lumua gibi soy gecmis
bilgileri, evdeki beslenme &ykileri, basvuru
sirasindaki ve taburculuktaki boy ve kilo bilgileri,
hastanedeki beslenme, tedavi ve klinik seyirleri,
taburculuk sonrasi izlemleri kaydedildi. Ug
yas altindaki prematiire olgular icin (dogum
haftasi 37 haftadan az olanlar) 40 haftaya
goére duzeltiimis yaslari hesaplandi. Hastalarin
beslenme durumlarini belirlemek igin kullanilan
B/A, Y/B ve Y/A z skorlari 2006 DSO biiyiime
standartlarini temel alan WHO Anthro programi
kullanilarak hesaplandi. Z skorlarindan en az
1'i -2’nin altinda olmayan, dogum haftasi ve
dogum agirhigi bilgilerine ulagilamayan hastalar
galismaya alinmadi. Dinya Saghk Orgiiti
Onerilerine goére; B/A z skoru -2 ile -3 arasinda
olan c¢ocuklar zayif (wasted), -3'Un altinda
olanlar ¢ok zayif; Y/B z skoru -2 ile -3 arasinda
olan c¢ocuklar kisa (stunted), -3'Un altinda
olanlar ¢ok kisa, Y/A z skoru -2 ile -3 arasinda
olanlar disuk kilolu (underweight), -3’Gn altinda
olanlar ¢ok dusuk kilolu olarak kabul edildiler [6,
9.

istatistiksel yontem

Verilerintanimlayiciistatistiklerinde ortalama,
standart sapma, medyan, en disuk, en yuksek
ve oran degerleri kullanildi. Degiskenlerin
dagilimi Kolmogorov-Smirnov test ile dlgulda.
Nicel bagimsiz verilerin analizinde ANOVA
(Tukey test), bagimsiz 6érneklem t test, Kruskal-
Wallis, Mann-Whitney U test kullanildi. Bagimli
nicel verilerin analizinde eslestirilmis 6rneklem
t test, Wilcoxon testi kullanildi. Nitel bagimsiz
verilerin analizinde ki-kare test, ki-kare test
kosullari saglanmadiginda Fisher test kullanildi.
Veri analizleri Statistical Package for the Social
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Sciences (SPSS) 20.0 for Windows paket
programi ile yapildi.

Bulgular

Calismaya hastaneye yatis tanisi ya da yatis
tanilarindan biri protein enerji malnttrisyonu
olan 97 hasta alindi. Hastalarin tamami
Tarkiye Cumhuriyeti vatandasi idi ve Turkiye'de
yasamaktaydilar. Hastalarin %50,5’i erkek
(n=49), %49,5'i (n=48) kizdi. Ortalama tani yasi
7,948,2 aydi (1-50,5; medyan 4,5). Olgularin
%56,7’si (n=55) 1-6 ay arasinda, %40,2’si
(n=39) 6-24 ay arasinda, %3,1’i (n=3) 24 ay
Uzerinde tani almisti. Z skorlarinin ortalamalari

bu 3 yas grubu igin ayri ayri hesaplandi (Tablo 1).
Her 3 grupta Y/A z skoru ortalamalari hastalarin
cok dusuk kilolu oldugunu gdsterecek sekilde
-3’Un altinda iken, 6-24 ay arasi grubun ayni
zamanda ¢ok kisa ve ¢ok zayif oldugunu isaret
edecek sekilde Y/B ve B/A z skoru ortalamalari
da -3’Un altinda saptandi. Bununla birlikte yas
gruplarina gore ortalama Y/A, Y/B ve B/A z
skorlari arasinda anlamli farkliik bulunmadi
(p=0,362, p=0,552, p=0,141).

Hastalarin %15,5’inin (n=15) preterm dogum
Oyklsu varken, %23,7’si (n=23) disik dogum
agirhgina (DDA) (dogum agirhigr <2500 g )
sahipti. Hastalarin %85,6’s1 (n=83) takipli gebelik

Tablo 1. Yas gruplarina gére ortalama z skorlari ve malnutrisyon siniflamasi

1-6 ay (n=55) 6-24 ay (n=39) 24-60 ay (n=3) p degeri
Y/Az -4,10+£1,12 -4,09+1,21 -3,13+0,91 0,362
skoru cok disuk kilolu cok dusuk kilolu cok disuk kilolu
Y/B z -2,85+1,63 -3,10+1,93 -3,8110,91 0,552
kisa cok kisa cok kisa
skoru
B/Az -2,92+1,66 -3,22+1,67 -1,29+1,55 0,141
skoru zayif cok zayif normal

Y/A, yasa gore agirlik; Y/B, yasa gore boy; B/A, boya gore agirlk

sonucunda dinyaya gelmisken, dogumlarin
%97,9u  (n=95) hastanede gerceklesmisti.
Hastalarin %48,5'inde (n=47) anne baba
arasinda akrabalik Oykust vardi. Ortalama
anne vyasl 27,457 idi (19-44). Vakalarin
yasayan kardes sayilarinin ortalamasi 1,6x1,6
idi (0-9). Hastalarin %9,3’Unidn (n=9) kardes
Olim oykuasu vardi.

Hastalarin %54,6’'si (n=53) daha &nce
hastanede yatmisti. Hastaneye yatislarin
%45,2’si  (n=24) yenidodan problemleri,

%43,3’'0 (n=23) enfeksiyonlar, %11,3’4 (n=6)
malnutrisyon sebebi ile olmustu. Daha &énce
hastanede yatis durumlarina goére hastalarin
z skoru ortalamalari Tablo 2’de gosterilmistir.
Hastanede yatmis olgularin Y/A, Y/B ve B/A
z skoru ortalamalari hastanede yatmamig
olanlardan  dusukti  (p=0,000, p=0,035,
p=0,019).

Olgularin %18,5'inin (n=18) daha 6nceden
tani koyulmus kronik hastaliklari vardi (4 olguda
konjenital kalp hastaligi, 3 olguda tekrarlayan

Tablo 2. Hastanede yatis dykulerine gore ortalama z skorlari

Oykiide hastane yatigi p degeri
Var (n=53) Yok (n=44)
Y/A z skoru -4,42+1,16 -3,59+0,91 0,000
Y/B z skoru -3,20+1,69 -2,57+1,48 0,035
B/A z skoru -3,36+1,83 -2,56+1,37 0,019

Y/A, yasa gore agirlik; Y/B, yasa gore boy; B/A, boya gore agirlk
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akciger enfeksiyonu, 3 olguda sindirim sistemi
bozukluklari, 3 olguda nérolojik bozukluklar, 3
olguda konjenital anomaliler, 1 olguda pulmoner
hipertansiyon, 1 olguda hipotiroidi). Hastalarin
%15,4’Une (n=15) ise malnltrisyon sebebi ile
yatiglari sirasinda ek hastalik tanilari koyulmustu
(Tablo 3).

Hastalarin  %97,9unun (n=95) beslenme
Oykuslne ulasilabildi. Anne siti alim orani

%91,5 (n=87) iken, formil mama alim orani
%65,2 (n=62) idi. YasI 6 ay Uzerinde olan
hastalarin (n=40) yalnizca anne situ alim siresi
ortalama 3,16+2,52 aydi (0-11) ve %25’i (n=10)
ek gidaya baslamamisti. Yasl 6 ay altinda olan
hastalarin (n=55) ise %10,6’s1 (n=6) ek gidaya
basglamisti.

Beslenme bilgilerine ulasilabilen 95 hastanin
tamami  hastanede yatislarinin  ortalama

Tablo 3. Malnutre hastalarda saptanan diger hastaliklar

Hastalik Hasta sayisi (n)

Kistik fibrozis

Bartter sendromu
Gastrodzefageal refll
Laktoz intoleransi

Colyak hastaligi

Kronik karaciger hastaligi
Hipoaldesteronizm
Velofarengeal yetmezlik
Spinal muskuler atrofi
Rikets

Joubert sendromu

A A A A A A a NN NN

1,37+1,21. glininde (0-10) oral yolla beslenmeye
gecebilmisti. Ayni hasta birden fazla besin gesidi
ile beslenebilmekle birlikte, hastanede en sik
verilen besinler; formil mama (%82,1 hasta,
n=78), anne sutu (%35,7 hasta, n=34) ve sofra
yemekleri (%27,3 hasta, n=26) idi. Hicbir hastada
refeeding sendromu gelismemisti.

Hastalarin  %44,3’'Une  (n=43) yatiglari
sirasinda; dehidratasyon ve elektrolit
dengesizlikleri (n=20), basta pndémoni olmak
uzere enfeksiyonlar (n=20) ve oral alim
intolerans1  (n=3) sebebi ile parenteral sivi
verilmisti. Parenteral sivi ihtiyaci olan ve
olmayan hastalarin z skoru ortalamalari Tablo
4’'te gosterilmistir. Parenteral sivi alanlarin Y/A
ve B/A z skoru ortalamalari almayanlara gore
disukken (p=0,005, p=0,000), Y/B z skorlari
arasinda anlamli fark yoktu (p=0,984).

Hastalarin  %57,7'sine  (n=56) yatislari
sirasinda antibiyotik verilmisti. Antibiyotik verilme
endikasyonlari; pnémoni (%21,6 n=21), idrar
yolu enfeksiyonu (%13,4 n=13), profilaksi (%8,2
n=8), nozokomiyal enfeksiyonlar (%6,2 n=6),
sepsis (%5,2 n=5), parazitik enfeksiyonlar (%2,1
n=2) ve otitis media (%1 n=1) idi.

Hastalarin %74,2'sine (n=72) bir ya da daha
fazla eser element destedi verilmisti. En sik
(%64,9 hasta, n=63) hastanemizde “malntrisyon
protokoll” olarak bilinen eser element protokoll
verilmisti. MalnGtrisyon protokoll; 1 yas altinda
100000 1U,1 yas Uzerinde 200 000 U agizdan tek
doz A vitamini, 2 hafta boyunca agizdan MgSO,
60 mg/kg/gln (en fazla 300 mg), ZnSO, 50 mg/
gin, CuSO, 0,2mg/kg/gin ve K* 4 mMol/kg/
gun; 2 ay boyunca agizdan folik asit 100ug/gin
ve gunlik ihtiyacin 1-2 kati kadar multivitamin

Tablo 4. Parenteral sivi ihtiyacina gore ortalama z skorlari

Parenteral sivi alanlar (n=43) Parenteral sivi almayanlar (n=54) p degeri
Y/A z skoru -4,43+1,27 -3,78+0,96 0,005
Y/B z skoru -2,98+2,03 -2,97+1,48 0,984
B/A z skoru -3,65+1,18 -2,48+1,83 0,000

Y/A, yasa gore agirlik; Y/B, yasa gore boy; B/A, boya goére agirlk
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kompleksi ve tedavinin 2. haftasindan sonra
baslanacak agizdan 4-6 mg/kg/gin Fe**
icermekteydi. Hastalarin %15,4’tne (n=15) +2
degerlikli demir, %6,1’ine (n=6) D vitamini ve
%Z2’sine (n=2) B12 vitamini verilmisti.

Hastalarin  %69,1'inde  (n=67) agirlik
artisi g6zlenmisti. Kronik hastaligi olan ya
da hastanede tani alan hastalarin (n=35)
%65,7’sinde, kronik hastaligi olmayan ve
hastanede de tani almayan hastalarin (n=62)
%70,9'unda agirlik artisi saptanmisti. iki grup
arasinda agirhk artisi agisindan anlamli fark
bulunmamisti (p=0,258).

Hastalarin %5,1’i  (n=5)  hastanede
kaybedilmisti. Olen hastalarin yas ortalamasi
3,50+1,11 aydi (2,25-5,25). Olen hastalardan
birinde olan yarik damak-dudak disinda tani

koyulmus kronik hastaliklari yoktu. TUmunin
anne babasi arasinda akrabalik varken, tGglindn
kardes olum o6ykisu vardi. Kaybedilen ve
hayatta hastalarin z skoru ortalamalari Tablo
5'te gosterilmistir. Olen hastalarin Y/A ve Y/B z
skorlari hayatta kalan hastalara gére dislkken,
B/A z skorlari arasinda anlamh fark yoktu
(p=0,013, p=0,002, p=0,623).

Taburcu olan 92 hastanin ortalama
hastanede yatis slresi 13,73+9,08 gindu (3-
48). Taburcu olan hastalarin %39,1'i (n=36)
hastanemizde takiplerine devam etti. Takiplerine
devam eden hastalardan biri izlemde ¢olyak
hastaligi, biri kistik fibrozis tanisi aldi (%2, n=2).
Hastalardan besinin enfeksiyon sebebi ile tekrar
hastaneye yatiriimasi gerekirken, dort hastanin
ilerleyen yaslarda boy kisaligi sebebi ile tetkik
edildigi goruldu.

Tablo 5. Hayatta kalan ve dlen hastalarin basvuru sirasindaki ortalama z skorlari

Olenler Hayatta kalanlar p degeri
(n=5) (n=54)
Y/A z skoru -5,30+1,49 -4,00+£1,10 0,013
Y/B z skoru -5,29+2 47 -2,85+1,61 0,002
B/A z skoru -2,58+3,49 -3,01+£1,59 0,623

Y/A, yasa gore agirlik; Y/B, yasa gore boy; B/A, boya gore agirlik
Tartisma

Malnutrisyonun agirlikli olarak dugsiuk ve
orta gelirli Ulkelerde yasayan 5 yas altindaki
¢ocuklarda goruldigu bilinmektedir [8]. Ancak
son zamanlarda gelismis Ulkelerde yasayan
cocuklarda da, siklikla altta yatan hastaliklar
zemininde malnutrisyon gelistigi goézlenmistir
[10]. Malnltrisyonun tanimlanmasinda glncel
yaklasim; suresinin, agirhginin, davranissal/
cevresel hangi kosullar altinda gelistiginin ve
hangi dlgcumlerle tanindiginin belirtiimesidir [4].

American Society for Parenteral and Enteral
Nutrition (ASPEN) 2 yas altindaki g¢ocuklarda
beslenmenin degerlendirimesinde DSO bliyu-
me standartlarinin kullaniimasini énermektedir
[1]. Bu ¢alismada da kullanilan 2006 DSO bii-
yume standartlari, dinyanin her yerinde saglikli
ortamlarda buylyen ve beslenme tavsiyelerine
uyan ¢ocuklarin benzer bliyime modelleri ser-
gilediklerini gdstermistir [5]. Tutar ve ark. [11]
60 ay altinda 100 Turk gocugunun Y/A ve Y/B
z skorlarini 1978’te raporlanan ulusal Neyzi
standartlarina ve 2006 DSO standartlarina gére
ayri ayri hesaplayip sonuclari karsilastirdikla-

rinda DSO grubunda her iki z skorunu ¢ok daha
disUk bulmuslardir (p<0,001). Baska bir calis-
mada ise National Center for Health Statistics
(NCHS) ile karsilastirildiginda DSO standartlari
ile 8 kat fazla cocugun agir malndtrisyon tanisi
aldigr ancak iyilesmenin daha kisa surede ve
daha yuksek oranda oldugu; 6lim, hastaneye
yatis ve takipsizlik oranlarinin dastagua bildiril-
mistir [12].

Yetersiz beslenme ic¢in en riskli doénem
konsepsiyondan 24 aya kadar olan hayatin
ilk 1000 gunu olmakla birlikte tamamlayici
beslenmenin 6ne c¢iktigi 6-18 ay arasinda
malnutrisyon insidansinin belirgin olarak arttigi
bildiriimektedir [13, 14]. Bu calismaya alinan
vakalarin %96,9’'unun yasi 24 ay altindaydi.
Her 3 yas grubundaki (1-6 ay,6-24 ay, 24-60 ay)
gocuklarin uzun slredir yetersiz beslendigini
gOsterecek sekilde Y/A z skoru ortalamalari
-3’Un altindaydi. Ancak en agir etkilenen grup
6-24 ay arasindaki ¢ocuklardi. Bu grupta hem
uzun dénemde yetersiz beslenmeyi isaret eden
Y/B, hem de dlgiim tarihinden hemen 6ncesini
yansitan B/A z skorlari -3’Un altinda bulundu.
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Yasi 24 ay Uzerinde olan gocuklar ise kronik
malndtrisyonun en agir oldugu grup olmakla
birlikte (Y/B z skoru -3,81+£0,91, cok kisa) akut
malnutrisyonlari dizelme egilimindeydi (B/A z
skoru -1,29+1,55, normal).

Calismaya alinan c¢ocuklarin  %48,5’inin
anne babalari arasinda akrabalik vardi. Bu
oran Turkiye Aile Yapisi Arastirmasi 2006
ve 2011’de bildirilen %22 ve %21’lik akraba
evliligi oranlarinin 2 katindan fazla idi [15,
16]. Dogum oOncesi takipsizlik orani calisma
grubunda %14,4 olup, Turkiye Nufus ve Saglik
Arastirmasi (TNSA) 2008 ve TNSA 2013’te
bildirilen %7,8 ve %2,7’den ¢ok daha yuksekti
[6, 17]. Hastalarin %15,5’inin preterm dogum
Oykusu varken, DDA %23,7’lik oranla TNSA
2008 ve TNSA2013'te bildirilen %10-11 sikliktan
yuksekti [6, 17]. Tam olarak olum vyaslari
bilinmemekle birlikte hastalarin  %9,3’lUnin
cocukluk gcaginda 6len kardesleri vardi. TNSA
2008 ve TNSA 2013'te 5 yas alti gocuk Oluim
hizlari 1000’de 24 ve 15 olarak bildirilmistir [6,
17]. Gebelikten 6nceki ve gebelik sirasindaki
beslenme yetersizligi, dogum komplikasyonlari
ve DDA ile sonuglanabilir. Bu bebeklerin
¢ocukluk ¢aginda 6lim riskleri artmis oldugu
gibi; hayatta kalirlarsa dusuk kilolu ve/veya
bodur olabilirler. Eriskinliklerinde dahi fiziksel ve
mental kapasiteleri kisith olabilir ve bu kisithliklar
malnatrisyonun sonraki nesile aktariimasina yol
acabilir [18]. Ulkemizde sosyoekomik seviye ve
egitim duzeyi dustikge akraba evliligi oraninin
arttig1 bilinmektedir [15, 16]. Calismamizda
direkt olarak degerlendiriimemis olsa da
yUksek oranda olan akraba evliligi ve DDA
sikh@r ailelerin sosyoekonomik seviyelerinin
ve egitim duzeylerinin disik oldudunu, hatta
ebeveynlerin de malnitrisyondan etkilenmis
olabilecegini disunduirmektedir.

Calismaya alinan olgularin = %54,6’sinin
yenidogan problemleri ve enfeksiyonlar basta
olmak Uzere cesitli sebeplerle hastaneye yatis
Oykusu vardi. Bu cocuklarin her 3 z skoru,
hastanede yatmamis olanlara goére dusukta.
Malnatrisyon  gelisimine  hastanede  yatis
gerektirecek durumlar ve enfeksiyonlar zemin
hazirlamis olabilecegi gibi bu ¢ocuklar hastane
yatislari sirasinda ihtiyag duyulan besinlerin
saglanamamasi sebebi ile hastane kaynakli
malnutrisyondan da etkilenmis olabilirler [1, 3].

Kronik hastaligi olan ¢ocuklar; artmis
kalori ihtiyaclari, malabsorbisyon, beslenme
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intoleransi, sivi kisittanmasi  sebebi ile
malndtrisyon igin  risk  altindadirlar  [2].
Olgularin  %18,5’inin  hastaneye yatarken

bilinen kronik rahatsizliklari vardi. Hastalarin
%15,4’Une yatiglar sirasinda, %2 hastaya ise
taburculuk sonrasi dénemde ek hastalik tanisi
koyuldu. Kronik rahatsizliklar; kalp, akciger,
sindirim sistemi hastaliklari yaninda ndrolojik
bozukluklardan konjenital anomalilere kadar
genis bir yelpazede dagiimaktaydi. Rutin olarak
tarama yapilmamis olmasina ragmen en sik
kistik fibrozis (3 hasta) ve c¢oOlyak hastahgi
(2 hasta) tanilar koyulmustu. Kistik fibrozisli
hastalarin;  pankreatik  yetmezlik, artmis
bazal enerji ihtiyaci ve tekrarlayan akciger
alevlenmeleri sebebi ile malnutrsiyon igin
risk altinda olduklari bilinmektedir [19]. Agir
malnutrisyonlu ¢ocuklarda ise ¢olyak hastalig
sikhgi %15 olarak bulunmustur ve tim agir
malndtre hastalarda taranmasi Onerilmektedir
[20].

United Nations International Children’s
Emergency Fund (UNICEF) ve DSO,
malndtrisyon gelisiminde uygun besinler ve
beslenme pratikleri hakkinda yetersiz bilginin,
gidaya ulagsamamaktan daha ©Onemli rol
oynadigina deginmislerdir [21]. Calismamizda,
beslenme oyklsine ulasilabilen hastalarin
neredeyse tamami (%97,9) bir sire anne
st almis olmakla birlikte formil mama
kullanim orani oldukga ytksekti (%65,2). Bu
veriler, grupta anne s(tl ile etkin beslenmenin
surdurtlemedigini gOstermektedir. Yasi
6 ay Uzerinde olan hastalarin %25'ine ek
gida verilmemis olmasi ve yasi 6 ay altinda
olanlarin ise %10,6’'sinin ek gidaya baslamis
olmasi, grupta genel olarak tamamlayici
beslenme pratiklerinin de yanhs uygulandigini
distndirmektedir.

Malnitrisyon tedavisinde, DSO’niin énerdigi
sut bazli F75 (75 kkal/100mL) ve F100 (100
kkal/100mL) mamalar vyerine ulagilabilen
ulkelerde formil mama verilebilecegi, eger
anne sitl varsa ilk tercih edilecek gidanin anne
sutd olmasi gerektigi bildirilmigtir [14]. Bizim
calismamizda bu dnerilere uygun olarak ayni
hastaya birden fazla besin verilebilmekle birlikte
en fazla verilen besinler formil mama, anne
sutl ve sofra yemekleri olarak saptanmigtir.
Calismamiza alinan hastalarin  %64,9'una
yatislar sirasinda hastanemizde “malnutrisyon
protokoll” olarak bilinen eser element protokoll
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verilmigti. Bu protokolin icerdigi eser elementler
ve dozlan literatirde Onerilen protokollerle
uyumluydu [9, 14]. Hastanemizde verilen
protokol literaturden farkh olarak fosfor destegini
icermese de hastalarimizda refeeding sendromu
g6zlenmemisti. Parenteral sivi ihtiyaci olan
%44,3 hastada ise akut malnitrisyonun sivi
ihtiyaci olmayanlara gére daha agir oldugunu
gosterecek sekilde Y/A ve B/A z skorlari daha
dusukta.

Malnutrisyonda; barsak bariyer fonksiyonu
ve koruyucu maddelerin ekzokrin salinimi
bozulmustur. Lenfatik dokular atrofiktir ve plazma
kompleman seviyeleri dusuktar. Enfeksiyonlar
ve enfeksiyon iligkili mortalite artmisgtir [22]. Bu
sebeple DSO malniitrisyon tanisi ile hastaneye
yatirlan her ¢ocuga profilaktik antibiyotik
verilmesini énermektedir [9]. Calismamizdaki
hastalarin ~ %57,7’sine  antibiyotik tedavisi
verilmisken profilaksi bunun yalnizca %8,2’lik
kismini, nozokomiyal enfeksiyonlar %6,2’sini,
sepsis ise %5,2’sini olusturmaktaydi. En sik
antibiyotik endikasyonu pndmoniydi (%21,6).
Cocukluk c¢aginda malnitrisyon ve pnomoni
en Onemli iki mortalite sebebidir ve agir
malnutrisyonu olan olgularda pnémoniye bagli
mortalite riskinin 2,9-121,2 kat arttigi, pnémoni
etkenlerinin farkh oldugu ve Kklinik bulgularin
radyografik pnomoniyi degerlendirmede c¢ok
duyarli olmadigi bildirilmistir [23]. Calismamizda
ikinci en sik antibiyotik endikasyonu idrar
yolu enfeksiyonuydu (%13,4). MalnUtrisyonlu
cocuklarda idrar yolu enfeksiyonu sikligr %17
olarak bildirilmistir ve malntrisyon varliginda
rutin olarak taranmasi dnerilmektedir [24].

Malnutrisyon tedavisi ile kronik hastahgi
olan ve olmayan hastalarin agirlik artiglari
arasinda fark bulunmamisti. Bu durum, kronik
hastaliklarin malndtrisyon tedavisinde basariyi
etkilemedigini disindirmektedir.

Calisma grubundaki hastalarin = %5, 7’i
yaglari heniz 6 ay altinda iken kaybedilmisti.
Olen hastalarin, hayatta kalan hastalara gére
kronik malnitrisyonlarinin daha agir oldugunu
gOsterecek sekilde Y/A ve Y/B z skorlari daha
disUktu. Tani koyulmus hastaliklari olmamakla
birlikte timunlin anne babasi arasinda akrabalik
vardi ve Ug¢unin kardes 6lum oykusu vardi. Bu
grupta, malnitrisyona ek olarak henlz tani
koyulamamis kalitsal hastaliklarin mortaliteden
sorumlu olabilecedi distUntlmustr.

Cocukluk caginda malnitrisyon; davranissal,
cevresel, sosyoekonomik, hastalik ve hastane
iligkili birgok kosul altinda gelisebilir. Uglinci
basamak bir merkezde yapilan g¢alismamizda
malnutrisyon sebebi ile hastanede yatirlarak
izlenen bes yas altindaki gocuklarin; prematurite,
DDA, yiksek oranda kronik hastalik ve akraba
evliligi gibi karisik tibbi durumlarinin oldugunu
goérduk. Bu grubun ayni zamanda sosyal ve
ekonomik faktorlerle iligkili malnGtrisyon riski
de tasiyor olabileceklerini disundik. Sonug
olarak; cocukluk caginda en 6nemli mortalite
sebeplerinden biri olan malnitrisyonun tedavisi,
altta yatan durumlar dikkatle irdelenerek aile
egitimi dahil olmak Uzere ¢ok yonli olmalidir.

Cikar iligkisi: Yazarlar c¢ikar iligskisi olmadigini
beyan eder.
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Abstract

Purpose: The aim of this study is to compare musculoskeletal complaints, sleep quality, stress, and fatigue
levels of healthcare workers who took and did not take an active role in the COVID-19 pandemic and to examine
the relationship between musculoskeletal complaints and sleep quality, stress and fatigue levels.

Materials and methods: Participants included 194 healthcare workers (Female/Male, 131/63; Mean age,
30.9+7.6 years). Participants with an active assignment in COVID-19 related services [COVD group, n (%)=124
(64)] and participants without an active assignment in COVID-19 related services [CONT group, n (%)=70
(36)] were compared. The Extended Nordic Musculoskeletal System Questionnaire, Fatigue Assessment Scale,
Perceived Stress Scale, and the Pittsburgh Sleep Quality Index were completed. The relationship between
musculoskeletal disorders and fatigue, sleep quality and stress was investigated.

Results: The musculoskeletal disorders of shoulders, upper back, ankle, and hips/thighs regions in the last
4 weeks were more in COVD group compared to CONT group (p<0.01 for all). The disorders of pain related
to body parts were found to be higher at all measurement points in COVD group. The weekly working hours
were 43.9114.7 hours in the COVD group and 34.9+18.8 hours in the CONT group (p=0.001). Sleep quality
and stress levels were similar whereas fatigue levels were higher in COVD group (COVD, 28.29+8.49; CONT,
24.77+7.02; p=0.002). A significant relationship was found between musculoskeletal pain in the last 4 weeks
and the fatigue, sleep quality, and stress.

Conclusions: Healthcare workers who took an active assignment during the COVID-19 pandemic period
had more musculoskeletal disorders, fatigue levels and working hours compared to those without an active
assignment.

Key words: COVID-19, healthcare worker, musculoskeletal disorders, sleep quality, stress.

Erdogan Kurtaran N, Kurtaran M, Sarli Gunduz S, Ozturk L. Healthcare workers' musculoskeletal disorders,
sleep quality, stress, and fatigue during the COVID-19 pandemic. Pam Med J 2022;15:441-450.

Oz

Amag: Bu calismanin amaci, COVID-19 pandemisinde aktif rol alan ve almayan saglik ¢alisanlarinin kas-iskelet
sikayetleri, uyku kalitesi, stres ve yorgunluk dizeylerini kargilagtirmak ve kas iskelet sistemi sikayetleri ile uyku
kalitesi, stress ve yorgunluk seviyeleri arasindaki iliskiyi incelemektir.

Gereg ve yontem: 194 saglik ¢calisani (Kadin/Erkek, 131/63; Ortalama yas, 30,9+7,6 yil) calismaya dahil edildi.
Pandemilerde aktif goérevi olan katilimcilar [COVD grubu; n (%)=124 (64)] ve aktif gérev almayanlar [CONT
grubu; n (%)=70 (36)] karsilastirildi. Genisletilmis Nordik Kas-iskelet Sistemi Anketi, Yorgunluk Degerlendirme
Olcegi, Algilanan Stres Olgegi ve Pittsburgh Uyku Kalitesi indeksi kullanildi. Kas-iskelet sistemi rahatsizliklari
ile yorgunluk, uyku kalitesi ve stres arasindaki iligki arastirildi.

Bulgular: Son 4 hafta icinde omuz, sirt, ayak bilegi ve kalga/uyluk bolgelerindeki kas-iskelet sistemi rahatsizliklari
CONT grubuna goére COVD grubunda daha fazlaydi (timi igin p<0,01). COVD grubunda viicut bolgelerine
bagli agri bozukluklari tim 6lgim noktalarinda daha yiiksek bulundu. Haftalik gcalisma saati COVD grubunda
43,9+14,7 saat, CONT grubunda ise 34,9+18,8 saatti (p=0,001). COVD grubunda uyku kalitesi ve stres
dlzeyleri benzerken, yorgunluk diizeyleri daha yiksekti (COVD, 28,29+8,49; CONT, 24,77+7,02; p=0,002).
Son 4 haftadaki kas-iskelet agrisi ile yorgunluk, uyku kalitesi ve stres arasinda iliski bulundu.

Sonug: COVID-19 pandemisinde aktif gérev alan saglik calisanlarinda aktif gérev almayanlara gére daha uzun
calisma saati, daha fazla kas-iskelet sistemi rahatsizligi ve daha yuksek yorgunluk diizeyi bulundu.

Anahtar kelimeler: COVID-19, saglik ¢calisani, kas-iskelet sistemi rahatsizliklari, uyku kalitesi, stres.
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Introduction

COVID-19 is a disease that created
a pandemic with more than 240 million
cases worldwide in the last year, caused
approximately 4.8 million deaths and changed
the whole dynamics of daily life [1]. During
the pandemic, all institutions providing health
services were alarmed, and healthcare
workers were mainly assigned to fight against
this disease outside of their area of expertise
[2]. These conditions suggest that healthcare
workers may have sleep problems, anxiety,
depression, and stress symptoms due to the
risk they face. Furthermore, it was observed
that the anxiety level of healthcare workers who
worked especially in pandemic departments
increased when the difficulty of staying away
from the family and working with clothes such
as coveralls worn to prevent transmission from
patients was added to long working hours [3,
4]. It was demonstrated that healthcare workers
who took an active assignment in the COVID-
19-related departments had more disorders of
anxiety and insomnia compared to healthcare
workers without an active assignment [5]. In
a study in which Chinese healthcare workers
in the COVID-19 pandemic participated, the
prevalence of those with poor sleep quality was
found between 34-36%. Furthermore, it was
determined that healthcare workers working
in the isolation departments of patients with
COVID-19 were concerned about being infected
[6]. It was revealed that healthcare workers
in Italy had health problems such as stress-
related symptoms, anxiety, and insomnia during
COVID-19 pandemic [7]. In a multinational and
multicenter study, a significant relationship
was found between negative psychological
outcomes among healthcare workers during the
current COVID-19 pandemic and the existing
physical symptoms. Concerning physical
symptoms, headache, sore throat, lethargy, and
insomnia were investigated [8]. In a study in
which the musculoskeletal disorders of nurses in
Iran were investigated shortly before COVID-19
pandemic, it was demonstrated that upper back,
knees, and hips/thighs pain was more compared
to other parts. It is argued that upper back pain
is the most common (88.3%) musculoskeletal
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disease. Furthermore, it was reported that the
extent and location of pain might be associated
with standing posture, working habits, and other
demographic characteristics, along with other
symptoms [9]. During the COVID-19 pandemic,
the necessity of working with protective clothing,
standing for a long time, and coping with the
number of patients above the burden that the
health system can handle indicate that physical
symptoms will increase among workers.
Working for a long time and in non-ergonomic
environments increases musculoskeletal
disorders.

Healthcare workers indicate that they have
serious physical and mental fatigue in addition
to the anxiety of being infected, are in a difficult
situation due to burden of triage decisions, and
experience more psychological fatigue when the
grief of losing patients and colleagues is added
to the current situation [10]. Studies conducted
to examine the general conditions of healthcare
workers during the COVID-19 pandemic
focused on measuring psychological influences
such as anxiety, stress, and depression. As a
result of our reviews, we found a limited number
of studies examining the physical effects of the
pandemic on healthcare workers. In this study,
we aimed to evaluate both the physical and
psychological effects on healthcare workers
during the COVID-19 pandemic.

Materials and methods

Permission for the study was obtained from
the Ministry of Health and the study protocol
was approved by Trakya University Faculty of
Medicine Scientific Research Ethics Committee.
The study was conducted in accordance with the
Declaration of Helsinki. All participants provided
written informed consent.

Participants and procedure

The study group was formed with the
participation of 194 [131 (67.5%) females,
63 (32.5%) males] healthcare workers aged
between 20-53 vyears (MeantSD=22.114.1
years) from 26 different provinces of Turkey.
The participants were divided into two groups
as those who took an active assignment in the
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COVID-19-related departments [COVD group,
n (%)=124 (64)] and those who did not take
an active assignment [CONT group, n (%)=70
(36)]. The inclusion criteria were determined as
having been working actively as a healthcare
worker for at least one year and knowing
Turkish enough to understand and respond to
the scales. The study was conducted with the
participants’ online responses to the evaluation
form prepared in the electronic environment.
We developed an online survey (GoogleForms).
We used snowball non-probability sampling for
recruitment of participants. The questionnaire
link was first sent to the Whatsapp groups that
the authors are members, and then respondents
were encouraged to forward the link to other
groups, friends and colleagues.

Measures

Sociodemographic and other characteristics
form

It consisted of 10 questions including the
characteristics of the participants such as age,
gender, height, weight, working hours before
and during the pandemic, profession, diagnosis
with COVID-19, and taking an active assignment
in the COVID-19-related departments.

Extended Nordic musculoskeletal system
questionnaire (NMQ-E)

The NMQ-E is a scale that can be used for
musculoskeletal pain and related conditions in
studies conducted in working and/or general
communities. The NMQ-E examines the
presence of pain, ache, or discomfort in nine
body parts in the last 12 months, in the last 4
weeks, and on the day of the evaluation and
evaluates pain with a score of 0-10 (0: no pain,
10: unbearable pain). Its Turkish validity and
reliability studies were performed by Kahraman
et al. [11].

Pittsburgh sleep quality index (PSQl)

The PSQIl is a sleep questionnaire that helps
to evaluate sleep quality, the amount of sleep,
the presence and severity of sleep disturbances
among individuals for the last month. Its Turkish
validity and reliability studies were performed
by Agargtin et al. [12]. This scale has 19 items
in seven sub-scores. The total PSQI score is
obtained by adding seven sub-scores, and
the total score is between 0-21. A high score

indicates that the person’s sleep quality has
deteriorated. The total PSQI score distinguishes
good sleepers (Total PSQI score<5) from poor
sleepers (PSQI>5).

Perceived stress scale (PSS)

The PSS was designed to measure the
degree to which individuals perceive their lives
as stressful. It consists of a total of 14 items.
Its Turkish validity and reliability studies were
performed by Eskin et al. [13]. Participants
evaluate each item based on a 5-point Likert-
type scale ranging from “Never (0)” to “Very
often (4).” Seven items with positive statements
are scored in reverse. The PSS scores range
from 0 to 56, and a high score indicates the
excessive perception of stress.

Fatigue assessment scale (FAS)

The FAS assesses fatigue by examining
physical and psychological fatigue. The scale
consists of 10 questions. The total score varies
between 10-50, and a high score indicates an
increase in the fatigue level of the person. While
a FAS score of less than 22 is considered as
no fatigue, a score between 22-34 is considered
as fatigue, and a score of 35 and above is
considered as extreme fatigue [14].

Statistical analysis

Mean, percentage  distribution, and
standard deviation values were calculated
using descriptive statistical methods. The
compatibility of the data to normal distribution
was tested by the Kolmogorov-Smirnov
normality test. Student's t-test was used to
compare musculoskeletal disorders, sleep
quality, stress, and fatigue levels of the COVD
and CONT groups. The relationship between
musculoskeletal disorders and sleep quality,
stress, and fatigue level was examined by the
Pearson correlation test. The significance level
was adjusted to p<0.05.

Results

Demographic, anthropometric, and other
characteristics of the study groups are presented
in Table 1. The COVD and CONT groups were
observed to be similar in terms of gender
distribution and mean age. While the mean
weekly working hours before the pandemic were
similar in both groups, it was observed that the
COVD group worked more hours than the CONT
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group during the pandemic (43.9£14.6 hours/
week and 34.9+18.8 hours/week; p=0.001,
respectively). The number of individuals who
or whose family member had the diagnosis of
COVID-19 was 33 (26.6%) in the COVD group
and 15 (21.4%) in the CONT group (p=0.42).

The comparison of musculoskeletal disorders
between the groups in two different time periods
according to body parts is presented in Table
2. In general, higher numbers of individuals
reported pain disorders in the COVD group than
in the CONT group. The presence of pain in the
last 4 weeks was higher in the COVD group

Table 1. Demographic, anthropometric, and other characteristics of the study groups

Variables® 8\?:\1/2 4) E’;’\lozl;lg) p¥
Demographic

Gender, F/M 86/38 45/25 0.469

Age, year 30.847.5 31.04£8.1 0.864
Anthropometric

BMI, kg/m? 23.4+4.0 24.7+3.7 0.028
Weekly working time

Before the pandemic, hour 45.2+8.1 44.2+6.5 0.405

Pandemic period, hour 43.9+14.7 34.9+18.8 0.001
Profession group

Doctor, n(%) 17 (13.7) 4 (5.7) 0.085

Nurse, n(%) 35(28.3) 16 (22.9) 0.415

Dentist, n(%) 27 (21.8) 2(2.9) 0.000

Physiotherapist, n(%) 5(4.0) 17 (24.3) 0.000

Midwife, n(%) 3(24) 4(5.7) 0.237

Pharmacist, n(%) 1(0.8) 4 (5.7) 0.038

Health technician, n(%) 36 (29.0) 23 (32.8) 0.578
Diagnosed with COVID-19, n(%) 33 (26.6) 15 (21.4) 0.422

TThe p values of gender distribution and profession groups are the results of the Chi-Square test, and the p values of the other parameters are

the Student’s t-test results
*Data are expressed as mean + standard deviation or percentage

COVD: Participants with an active assignment in COVID-19 related services
CONT: Participants without an active assignment in COVID-19 related services

F: Female, M: Male, BMI: Body mass index

Table 2. Musculoskeletal disorders of the study groups

Last 12 months

Last 4 weeks

covD CONT . covD CONT .
N (%) N (%) P N (%) N (%) P
Neck 95 (77) 48 (69) 0.222 98 (79) 46 (66) 0.042
Shoulders 95 (77) 41 (59) 0.008 94 (76) 38 (54) 0.002
Elbow 32 (26) 16 (23) 0.648 41 (33) 15 (21) 0.086
Wrists/hands 61 (49) 22 (31) 0.016 61 (49) 21 (30) 0.009
Upper Back 105 (85) 52 (74) 0.077 105 (85) 46 (66) 0.002
Lower Back 100 (81) 47 (67) 0.035 101 (81) 42 (60) 0.001
Hips/thighs 69 (56) 24 (34) 0.004 70 (56) 22 (31) 0.001
Knees 69 (56) 30 (43) 0.087 67 (54) 31 (44) 0.192
Ankles/feet 76 (61) 30 (43) 0.013 78 (63) 29 (41) 0.004

TChi-Square test

COVD: Participants with an active assignment in COVID-19 related services
CONT: Participants without an active assignment in COVID-19 related services
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than in the CONT group compared to the last
12 months. When the last 12-month period was
examined, it was observed that pain disorders
in the shoulders, wrists/hands, lower back, hips/
thighs, and feet were significantly higher in the
COVD group compared to the CONT group and
that the neck and upper back regions were also
added to these anatomical regions in the last 4
weeks.
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The comparison of the musculoskeletal pain
scores of the groups according to the regions
is presented in Figure 1. It was observed that
the disorders of pain related to body parts were
generally higher at all measurement points in
the COVD group compared to the CONT group.
When the day the questionnaire was answered
was compared with the last one-month period,
the reports of pain tended to decrease in both
groups.

Shoulders

Upper Back

12M
—COVD

W

Figure 1. Musculoskeletal pain scores in the groups with an assignment in the COVID-19-related
departments during the pandemic (COVD) and without an assignment (CONT)

The p-values in the graphs were obtained from Student’s t-test. 12M: The last 12-month,
4M: The last 4-week, ID: The interview day. *** p<0.001, ** p<0.01, * p<0.05, n.s.=nonsignificant
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The comparison of the participants PSS,
PSQIl, and FAS scores between the groups is
presented in Figure 2A. It was observed that
the FAS scores were higher in the COVD group
compared to the CONT group. While the PSS
scores were similar between genders in the
CONT group, they were found to be higher in
the female gender in the COVD group (Figure
2B). The FAS scores were found to be higher in
the female gender compared to the male gender
in the COVD and CONT groups (Figure 2C).
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The results of correlation analysis between
musculoskeletal disorders and sleep quality,
stress and fatigue levels in the last 4 weeks in
the COVD and CONT groups are presented
in Table 3. In the COVD group, the FAS
scores were associated with pain scores of all
musculoskeletal regions in the last 4 weeks.
Likewise, the PSQI scores were also generally
associated with pain scores reported for the
last 4 weeks. In the CONT group, the PSQIl and
FAS scores were associated with pain scores
of approximately half of the regions where

Figure 2. In the groups with an assignment in the COVID-19-related departments during the
pandemic (COVD) and without an assignment (CONT)

A: Comparison of the PSQI, PSS, and FAS results,
B: Perceived stress levels by gender,

C: Fatigue levels by gender. *** p<0.001, ** p<0.01, * p<0.05, n.s.= nonsignificant
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musculoskeletal disorders were reported in
the last 4 weeks. The PSS scores were found
to be associated with other regions except for
the wrists/hands region, among the regions with
musculoskeletal disorders in the last 4 weeks.

Discussion

In our study, it was found that healthcare
workers who took an active assignment in
the diagnosis and treatment of COVID-19
patients (COVD group) had more fatigue
and musculoskeletal disorders compared to
healthcare workers in the departments that were
not directly related to COVID-19 (CONT group).
Since sleep quality and stress levels were
similar in both groups, it was considered that
the difference in fatigue and musculoskeletal
disorders was not associated with sleep quality
or stress.

The higher level of fatigue in the COVD
group may have some reasons such as
working hours, sleep quality, or changes in
stress level. While the weekly working hours
did not change in the COVD group during
the pandemic period, it was found that they
decreased by approximately 21% in the CONT
group, which was considered to be due to the
fact that the pandemic departments primarily
provided health services in the fight against the
COVID-19 pandemic and that health services in
other departments that did not provide pandemic
services were restricted to reduce the potential
risk of transmission from hospitals. Indeed, in a
study in which 254 healthcare workers during
the COVID-19 pandemic period participated,
it was reported that 83.5% of the participants
worked 40 hours or more per week [15]. In
another study, it was determined that 55.8%
of healthcare workers worked more hours
than that specified in their contracts during the
pandemic period [16]. It has long been known
that the level of fatigue is affected by sleep
characteristics. The duration and quality of
sleep the night before may determine the level
of fatigue on the next day [17]. However, in this
study, we did not find a difference between the
subjective sleep quality scores of the COVD
and CONT groups. In another study conducted
on nurses during the pandemic in China, it was
observed that participants with high levels of
anxiety, depression, and stress obtained higher
scores from physical and mental fatigue [18]. In
the COVD group, the stress level was slightly
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higher; however, the difference did not reach
statistical significance. On the other wrists/
hands, stress was higher in females compared
to males in the COVD group.

Itis known that musculoskeletal disorders are
common among healthcare workers. In our study,
we found that the musculoskeletal disorders of
all body parts in the last 12 months and last 4
weeks evaluated by the NMQ-E were higher in
the COVD group compared to the CONT group
[15]. While musculoskeletal disorders of the
neck and upper back regions were similar in the
last 12 months in the COVD and CONT groups,
the disorders in the last 4 weeks were higher
in the COVD group compared to the CONT
group, the reason for which may be changes
in the workload, working hours, sleep quality,
and stress levels in the fight against COVID-19.
In a study conducted on healthcare workers
in China, it was demonstrated that workload
and psychological factors were associated
with musculoskeletal disorders [19]. While the
concept of workload includes excessive weekly
working hours, reduced break times during
the working day, and standing for a long time,
psychological factors refer to mental fatigue
and stress. Excessive weekly working hours
and reduced break times during the working
day may significantly increase musculoskeletal
disorders because longer working hours may
lead to longer standing in a bad position and
exposure of joints to more pressure. In our
study, factors such as longer working hours,
reduced rest times during work due to a high
number of patients, and higher mental fatigue
in the COVD group were observed to be
associated with the increase in musculoskeletal
disorders. Furthermore, working with protective
equipment in the fight against COVID-19 may
have increased the spine pain of workers since
it restricts body movements and adds weight.
The pain level of the COVD group was higher in
all regions in three time periods (last 12 months,
last 4 weeks, last day) compared to the CONT
group, and the pain level on the last day was
lower in both groups compared to other time
periods, which may be because they filled out
the form before the end of the day, did not work
on the last day due to the shift, and examined
a shorter period of time compared to other time
periods. In the comparison of the regional pain
level between the groups, it was determined that
the COVD group had more severe pain in the
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wrists/hands, hips/thighs, knees, and ankles/
feet regions in the last 12 months and all body
parts in the last 4 weeks compared to the CONT
group. Considering the time period during which
our study was conducted, it was observed that
the evaluation results of healthcare workers for
the last 4 weeks covered a period of the intense
fight against the pandemic, and the evaluation
results for the last 12 months covered the pre-
pandemic period. Therefore, the high level
of musculoskeletal disorders and pain level
reported for the last 4 weeks in the COVD group
may be related to the working conditions caused
by the fight against COVID-19.

In our study, when the results of the
correlation analysis between musculoskeletal
disorders and sleep quality, stress and fatigue for
the last 4 weeks in the COVD and CONT groups
were examined, the PSQI and FAS scores were
associated with pain scores of almost all regions
of the musculoskeletal system in the COVD
group. However, this relationship was found for
certain regions in the CONT group (See Table
3), which can be explained by the increase
in the fatigue level of the COVD group due to
longer working hours compared to the CONT
group. The increase in the fatigue level may be
a reason for the increase in musculoskeletal
disorders. In the study conducted by Younan
et al. [20] on 2852 nurses, it was observed that
the probability of developing musculoskeletal
disorders increased as the level of fatigue
increased. The most common musculoskeletal
disorders is upper back pain (83.7%). In
our study, there was a relationship between
upper back pain and fatigue level in both the
COVD and CONT groups. Furthermore, sleep
disorders and musculoskeletal disorders were
common among healthcare workers. In the
study conducted by Zhang et al. [21] with 397
nurses, it was observed that there was a high
prevalence of musculoskeletal disorders and
sleep problems among nurses. In a large-
scale study conducted by Mork et al. [22] it
was demonstrated that there was a positive
and dose-dependent relationship between
the frequency of sleep problems and the risk
of chronic pain in the lower back, neck, and
shoulders. In our study, the PSQI scores were
not different between the COVD and CONT
groups during the pandemic period. However,
there was a correlation between pain scores of
the neck, shoulders, upper back, and ankles/
feet regions and the PSQI scores in both groups.
Furthermore, pain scores in other regions in

the COVD group were also associated with the
PSQI scores.

Limitations

Our study has some limitations. The first
limitation may be the relatively small number
of participants. Increasing the number of
participants could increase the representation
power. The second limitation is that the
questionnaires were applied through the online
method rather than face-to-face interviews.
However, this approach was relatively inevitable
due to pandemic conditions. The final limitation
is related to the cross-sectional nature of this
study. There is a need for longitudinal studies to
observe long-term results.

As a result; healthcare workers who took
an active assignment during the COVID-19
pandemic had more musculoskeletal disorders,
fatigue levels, and working hours compared
to those without an active assignment. It was
revealed that healthcare workers working in
both pandemic departments and other health
services mostly had musculoskeletal disorders
in the spine, increased fatigue, decreased sleep
quality, and increased stress levels during the
COVID-19 pandemic period. Furthermore,
it was found that there was a relationship
between fatigue, sleep quality and stress, and it
was observed that workers working in pandemic
departments had more fatigue disorders
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Amag: Bu calismada, ratlarda deneysel omurilik yaralanmasinda farkl dozlarda hesperidinin (HSP) oksidatif
hasara karsi koruyucu etkisini histopatolojik ve biyokimyasal dederlendirmeler kullanarak arastirmay1 amagladik.
Gereg ve yontem: Calisma 4 grup ve her grupta 10 adet Wistar albino cinsi rat olacak sekilde planlandi. Grup
1 (kontrol grubu): laminektomi yapildi. Laminektomi sonrasi ¢ gruba (G2, G3, G4) travma uygulandi. Grup 2
(patoloji grubu): laminektomi yapildi ve ekstradural klip uygulandi. Grup 3 (diisiik doz HSP): laminektomi yaplilip,
ekstradural klip uygulandi ve tek doz diistik doz HSP intraperitoneal olarak verildi (50 mg/kg). Grup 4 (ylUksek
doz HSP): laminektomi yapilip, ekstradural klip uygulandi ve tek doz yiiksek doz HSP intraperitoneal olarak
verildi (100 mg/kg). Noroprotektif etkiyi degerlendirmek icin alinan doku érnekleri biyokimyasal ve histopatolojik
olarak incelendi.

Bulgular: Travma gruplarindaki inflamatuar bulgular ve néron sayisinin morfometrik sonuglari, Grup 4‘te diger
gruplarakiyasla istatistiksel olarak anlamli sekilde daha iyiydi. Klinik motor muayene ve egik diizlem test sonuglari
agisindan gruplar arasinda fark yoktu. Her iki tedavi grubunda (Grup3, Grup4), lipid peroksidasyonunun son
Uriind olan malondialdehit anlamli bir farklilik gézlemlenmezken (p>0,05); total antioksidan plazma seviyelerinde
kontrol ve patoloji gruplarina kiyasla istatistiksel olarak anlamli bir farklilik gézlemlendi (p:0,001).

Sonug: Sonuglarimiz, yiiksek doz HSP’ nin spinal kord hasarinda néronlarin sayisindaki azalmaya olumlu etkisi
ve hafif dejenerasyon bulgulari ile neuroprotektif etki saglayabilecegini disindirmektedir.

Anahtar kelimeler: Hesperidin, spinal kord yaralanma, neuroprotektif etki.
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Abstract

Purpose: In this study, we aimed to investigate the protective effect of different doses of Hesperidin (HSP)
against oxidative damage in experimental spinal cord injury in rats using histopathological and biochemical
evaluations.

Material and methods: The study was planned as four groups and 10 Wistar albino rats in each group.
Group 1 (control group): laminectomy was performed. Trauma was applied to three groups (G2, G3, G4) after
laminectomy. Group 2 (pathology group): laminectomy was performed, and an extradural clip was applied.
Group 3 (low dose HSP): laminectomy was performed, an extradural clip was applied, and a single low dose
HSP was administered intraperitoneally (50 mg/kg). Group 4 (high-dose HSP): laminectomy was performed, an
extradural clip was applied, and a single high-dose HSP was administered intraperitoneally (100 mg/kg). Tissue
samples taken to evaluate the neuroprotective effect were examined biochemical and histopathological.
Results: Morphometric results of inflammatory findings and neuron number in the trauma groups were
significantly better in Group 4 than in the other groups. There was no difference between the groups regarding
clinical motor examination and inclined plane test results. Malondialdehyde, the end product of lipid peroxidation,
did not differ significantly in both treatment groups (Group3, Group4) (p>0.05); A statistically significant difference
was observed in total antioxidant plasma levels compared to the control and pathology groups (p:0.001).
Conclusion: Our results suggest that high-dose HSP may provide a neuroprotective effect with its positive
impact on decreasing the number of neurons in spinal cord damage and mild degeneration findings.

Key words: Hesperidin, spinal cord injury, neuroprotective effect.
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Giris

Travmatik omurilik hasari kisisel, sosyal
ve psikolojik etkileri, is gucu kaybi, finansal
sonuglari gdéz 6nune alindiginda ciddi bir halk
saghgr problemi olmaya devam etmektedir
[1]. Majér omurilik yaralanmalari sonrasinda
beyindeki inen ve g¢ikan ndral sistemlerin
omurilikteki baglantilari  bozulur ve lezyon
altinda degisen derecelerde motor ve duyu
kaybi geligir. Travmatik omurilik yaralanmasinin
dinyadaki vyillik go6rilme sikhgr milyonda
15-40 olarak bildirilmistir [2]. Spinal kord
yaralanmasinin (SKY) patofizyolojisi akson,
kan damari ve hicre membranlarinin hasarina
neden olan primer hasar ile baslar. Birincil
yaralanma mekanik hasari ifade eder. Bu primer
mekanik yaralanma ikincil hasar fazi ile devam
eder. ikincil yaralanma ise travma sonrasi
ilerleyici hiicre hasarini ve ge¢ apopitotik hticre
olima ile sonuglanan sireci ifade eder [3, 4].
Travma sonrasi medulla spinaliste olugsan iskemi
patogenezi igin Hall ve Walf'un [5] hipotezleri
halen gecerliligini korumaktadir. Bu hipotezde
medulla spinalis kan akiminin azalmasinda
temel mediatér olarak mikrovaskuler lipid
peroksidasyonu gOrulmektedir. Serbest
radikallerce indiklenen lipid peroksidasyonu ve
notrofillerden salinan oksijen radikalleri spinal
kordun hasarlanmasinda rol oynar.

Antioksidanlar ise etkilerini reaktif oksijen
urdnleri (ROS)nin olusumunu Onleyerek ve/
veya temizleyerek gosterirler. Eksojen kaynakli
antioksidanlarin birgcogu bugin yaygin olarak
kullandigimiz gidalarda bulunmaktadir [6].
Flavonoidler de bu bilesikler arasindadir.
Flavonoidlerin antioksidan Ozelliklerinin
yaninda antiinflamatuar, antiviral, antiallerjik,
antitrombotik ve diger Ozelliklerinin  de
bulundugunu gosterilmistir [7]. Hesperidin (HSP)
turuncgillerde bol miktarda bulunan bir flavanon
glikozit olup, bitki savunmasinda rol oynadigina
inaniimaktadir [8]. Bu bilesigin, antioksidan ve
anti-inflamatuar etkileri ile iligkili olarak énemli
bir néroprotektif 6zellige sahip oldugunu ileri
suren calismalar da mevcuttur [9, 10].

Bu calismada, ratlarda olusturulan deneysel
SKY’sinda farkli dozlardaki HSP’nin, oksidatif
hasara karsi koruyucu etkisini histopatolojik ve
biyokimyasal olarak degerlendirdik.
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Gereg ve yontem

Bu deneysel c¢alisma Zonguldak Bulent
Ecevit Universitesi Tip Fakiltesi Hayvan
Deneyleri Yerel Etik Kurulu’'nun Etik Kurulu’nun
onayl alinarak; Zonguldak Bdulent Ecevit
Universitesi Tip Fakiiltesi Deney Hayvanlari
Arastirma Laboratuvari, biyokimya ve patoloji
laboratuvarinda gergeklestirilmistir. 350-450 g
agirhgindaki toplam 40 adet Wistar Albino cinsi
erkek rat rastgele olarak esit sayida doért gruba
ayrildi (n=10, toplam:40). Hayvanlar, deney
suresince sabit bir sicakhgin (18°C-21°C) altinda
tutularak, yeterli beslenme ve fotoperiyod (12
saat aydinlik/karanlk déngusu) saglandi.

Calisma gruplan

Kontrol grubuna sadece laminektomi
uygulandi. Laminektomi sonrasi kalan tg¢ gruba
travma uygulandi. Grup 1: (kontrol grubu, n:10)
spinal travma yapilmayan ve herhangi bir tedavi
verilemeyen grup; Grup 2: (patoloji grubu,
n:10) spinal travma yapilan herhangi bir tedavi
verilemeyen grup; Grup 3: (Duslk doz HSP,
n:10) spinal travma uygulanan ve disik doz
HSP verilen (50 mg/kg) grup; Grup 4: (Yiksek
doz HSP, n:10) spinal travma uygulanan ve
yuksek doz HSP verilen (100mg/kg) gruptu.

Cerrahi prosediir

Cerrahiigslem 6ncesi her deney hayvanina 10
mg/kg intramuskduler ksilazin (5 mg/kg; Bioveta,
Ankara, Turkiye) ve 80 mg/kg intramuskiler
ketamin HCI (Pfizer, istanbul, Tirkiye) ile
genel anestezi saglandi. Lomber bodlge tras
edildikten sonra operasyon bdlgesi povidon
ile sterilize edildi. T5 ve T12 spindz cikintilari
arasinda uzanan orta hat cilt insizyonu yapildi.
Lumbosakral fasya longitudinal olarak agildi
ve paraspinal kaslar T7-T10 laminasini ortaya
cikarmak icin bilateral olarak subperiostal olarak
diseke edildi. T7-T10 laminektomi ve flavektomi
sonras! epidural yag dokusu c¢ikarildi ve dura
mater agiga ¢ikarildi. Bu iglemler sirasinda dural
defekt gbzlenmedi. Bipolar koter ile hemostaz
saglandi. Epidural bosluk, standart spinal
travma modeline (Rivlin ve Tator [11]; spinal
kord travma modeli) uyacak sekilde lateral
olarak genisletildi. Grup 2, 3 ve 4'teki ratlarin
T9 seviyesinde spinal kordu mikroskop altinda
anevrizma Kklibi kullanilarak 1 dakika sureyle
hasarlandi (Yasargil FE 750, Valley, Aesculap,
PA, USA) (Sekil 1). Travma sonrasi tabakalar
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anatomik planda kapatilarak ratlarin normal
sekilde uyandiriimasi saglanarak cerrahi iglem
sonlandirildi. Cerrahi prosedurin herhangi bir
asamasinda dura hasari gdzlenen denekler
calisma disinda birakildi. islem sonunda Grup
3 deneklere 50 mg/kg HSP intraperitoneal
olarak uygulandi. Ayni sekilde Grup 4 deneklere
100mg kg HSP intraperitoneal olarak uygulandi.
Ratlar ameliyattan 24 saat sonra &ldurtcu
dozda pentobarbital (200 mg/kg, Bioveta,

Ankara, Turkiye) ile sakrifiye edildi. Ardindan
cerrahi alan yeniden acildi ve hasarlanmis
omurilik dikkatlice ¢ikarildi. Cikarilan omurilik
ornekleri biyokimyasal ve histopatolojik agidan
degerlendirildi.

Sekil 1. Cerrahi islem sirasinda anevrizma klibi
ile T9 seviyesindeki omurilik kompresyonunu
gOsteren intraoperatif fotograf

Klinik motor muayene

Calismamizda, Rivlin ve Tator [11] tarafindan
tarif edilen egik duzlem testi kuyruk Uzerine
agrili uyaran uygulanarak yapilarak ratlarda
fonksiyonel dizelme degerlendirildi. Periyodik
olarak (8 saatte bir) klinik motor muayene
yapildi.

Biyokimyasal degerlendirme

Biyokimyasal veriler, travmatik spinal kord
dokusundaki Malondialdehit (MDA) dizeyleri ve
Total Antioksidan Seviye (TAS) dlglilerek elde
edildi.

MDA calismasi: Serum ve doku MDA duzeyleri
yuksek performansli  sivi  kromatografisi
(HPLC) yontemiyle Agilent 1200 markali HPLC
(Mdnih, Almanya) cihazinda Immundiagnostik

markali MDAnin ticari kitleri (Bensheim,
Almanya) kullanilarak ¢aligildi. Calismanin
prensibi derivasyon reaktifi ile yapilan Ornek
hazirlama islemi sonucu MDA floresan bir Grtine
cevrilmesine dayanir. Floresan Urline gevrilen
MDA iceren 20 pl reaksiyon karisimi 30°C’de
reverse faz C18 kolon kullanilarak ayristiriimasi
sonrasi 515 nm eksitasyon ve 553 nm
emisyonda florometrik 6lgimu yapilir. Yontemin
dedeksiyon limiti 0,15 ymol/L ve linearitesi 100
pgmol/L’dir.

TAS cgalismasi: Serum ve doku total antioksidan
seviyesi Immun  Diagnostic  (Bensheim,
Germany) firmasinin ticari ImAnOx (TAS/TAC)
kiti ile ¢alisildi. Bu testin 6lgim prensibi bilinen
miktarda ekzojen hidrojen peroksidin 6rnege
eklenmesi sonrasi 6rnekteki antioksidanlar
ile hidrojen peroksidin reaksiyonuna dayanir.
Ornekteki antioksidanlar eklenen hidrojen
peroksidin belirli bir kismini uzaklastirir, artan
hidrojen peroksit enzimatik reaksiyon ile TMB'yi
renkli bir bilesige donlsturir. Olusan renkli
bilesik fotometrik yontemle olguldr.

ELISA okuyucu cihazinda 450 nm’de enzim
iceren Ornekler ile enzim icermeyen orneklerin
absorbanslari alindi. Sonuglar enzim igcermeyen
ornegin/kalibratoriin optik dansitesinden enzim
iceren oOrnegin/kalibratériin optik dansitesinin
cikarilmasi sonrasi elde edilen delta optik
dansite (AOD o6rnek/kalibrator) kullanilarak
hesaplandi.

Histopatolojik ve morfometrik degerlendirme

Histolojik incelemeler amaciyla, spinal
kord Ornekleri nétral tamponlu  %10’luk
formalin solisyonunda fikse edilerek 1 hafta
buzdolabinda 4°C’de saklandi ve daha sonra
taze fiksatife alindi. Fikse doku &rnekleri
parafine goémdulerek, mikrotom ile horizontal
dizlemde 5 mikron kalinhginda kesildi. Her
ornekten hasarli kord segmentinin ortasi
merkez alinarak U¢ duzeyde kesitler elde edildi:
(i) hasarh kord segmentinin tam ortasi, (ii) 3 mm
rostrali ve (iii) 3 mm kaudali. Lam Uizerine alinan
kesitler hematoksilen ve eozin (H&E) yardimiyla
boyanarak istk  mikroskobunda  6dem,
konjesyon, hemoraji, ndronal dejenerasyon ve
ndron kaybi acisindan degerlendirildi. Hasar
kord segmentinin orta kismindan elde edilen
kesitler, ayrica kristal viyole ile boyanarak,
goérantl analizi programi ile (Leica QWINPIus
v.3.1.0; Leica, Solms, Germany) néron kaybi
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acisindan incelendi. Her kesitte gri maddede
rasgele 10 alan secilerek X100’lUk biyitmede
ndron sayilari belirlendi.

Calismanin istatistiksel analizleri SPSS 19.0
paket programinda yapilmigtir. Veri setinde
yer alan surekli degiskenlere ait tanimlayici
istatistikler ortalama, standart sapma, medyan,
minimum ve maksimum degerleriyle; kategorik
degiskenler frekans ve yluzde ile gosterilmistir.
Surekli  degigkenlerin  normal  dagilima
uygunlu ShapiroWilk testi ile incelenmistir.
Normal dagilim goésteren degiskenlerin 4 grup
karsilastirmalarinda tek yonlu varyans analizi
(ANOVA), anlamli ¢cikan degiskenlerin 2’lialtgrup
karsilastirmalarinda Tukey testi kullaniimigtir.
Normal dagilim gostermeyen degiskenlerin 4
grup karsilastirmalarinda Kruskal Wallis testi,
2 grup karsilastirmalarinda Mann Whitney U
testi kullaniimistir. Calismadaki tim istatistiksel
karsilastirmalarda p degeri 0,05’in altindaki
karsilastirmalar istatistiksel olarak anlamli kabul
edilmistir.

_ I. ; :.:'_ !
':l i .-\.-

.H—- P L ]

Bulgular
Biyokimyasal degerlendirme sonuglari

Oksidan ve antioksidan durumu ile ilgili
biyokimyasal sonugclar Tablo 1’de gdsterilmistir.
Gruplar arasinda medyan serum MDA degerleri
yonunden istatistiksel olarak anlamli farkhlik
g6rilmedi (p>0,05). Grup 3 ve Grup 4’4n Serum
TAS degerlerinde kontrol ve patoloji gruplarina
kiyasla istatistiksel olarak anlamli bir azalma
oldugu gorildi (p<0,001).

Histopatolojik degerlendirme sonuglari

Histolojik degerlendirmede Grup1’de normal
spinal kord dokusuna ait histolojik goérinum
izlendi (Sekil 2A). Patoloji grubunda 6dem ve
hemoraiji ile birlikte gri maddede belirgin néronal
dejenerasyon gorulda (Sekil 2B). Grup 3 ve
Grup 4’de hafif derecede 6dem ve konjesyonun
yani sira kismi néronal dejenerasyon bulgular
izlendi (Sekil 2C, 2D).

e An

Sekil 2A. Grup 1’de néronlarin diizenli dagilim gosterdigi normale yakin histolojik 6zelliklerin izlendigi
spinal kordun mikroskobik gorianimua (H&E; X100); 2B. Grup 2'de 6dem, hemoraji ve gri maddede
belirgin néronal dejenerasyon (H&E; X100) — (sag alt kdsede néron hicre kaybi kristal viyole boyasi
ile gosterilmistir); 2C. Grup 3 néron dejenerasyonunda ve hiicre kaybinda Grup 2’ye kiyasla goreceli
azalma (H&E; X100); 2D. Grup 4’de dejeneratif degisikliklerde ve hlicre kaybinda goéreceli azalma
(H&E; X100) — (sag alt késede néron hiicre kaybi kristal viyole boyasi ile gosterilmistir)
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Morfometrik sonuglar

Yapilan incelemede ndron sayilari ile ilgili
degerler Tablo 2’de verilmistir. Néron sayilari
gruplar arasi karsilastirildiginda; Grup 1 ile
Grup 4 arasinda, Grup 2 ve Grup 3 arasinda
istatistiksel olarak anlamli fark bulunmamistir

Tablo 1. Serum MDA ve TAS degerleri

(sirasiyla p=0,442, p=0,234, Tablo 2). Grup 1’e
kiyasla Grup 2 ve Grup 3'te istatistiksel olarak
anlamli sekilde néron sayisi azalmistir (sirasiyla,
p=0,021, p=0,028, Tablo 2). Ancak, Grup 4’deki
deneklerde Grup 2 ve Grup 3’teki deneklere
kiyasla noéron sayilarinda anlamli artis oldugu
g6zlendi (sirasiyla, p=0,015, p=0,038, Tablo 2).

Grup 1 Grup 2 Grup 3 Grup 4 P
Serum 1,92 1,94 2,40 1,85 0,582
MDA (1,36-3,32) (1,52-2,84) (1,61-4,35) (1,58-2,78)
Serum
TAS 272,29+33,94 300,13+24,58 148,13£35,20 162,13+27,88 <0,001

MDA: Malondialdehit, TAS: Total Antioksidan Seviye

Tablo 2. Tim Gruplarin néron sayilarinin analiz sonuglari

Grup Denek sayisi Noron sayisi
G1 10 16,25+3,5920¢
G2 10 11,03+2,5724e
G3 10 12,14£2,370¢1
G4 10 14,94£3,01¢cef

Ortalama * standart sapma olarak verilen veriler. P 0,05 dlizeyinde anlamli; a: G1 ve G2 arasinda (p=0,021); b: G1 ve G3 arasinda (p=0,028);
c: G1 ve G4 arasinda (p=0,442); d: G2 ve G3 arasinda (p=0,234); e: G2 ve G4 arasinda (p=0,015); f: G3 ve G4 arasinda (p=0,038)

Tartisma

SKY fiziksel, duygusal ve ekonomik boyutu
ile toplumun genis bir kesimini etkilemektedir.
1950’lerden bu yana rehabilitasyon tedavisinin
surekli olarak gelismesine ragmen, spinal kord
hasarinin iyilestirici bir tedavisi yoktur [12, 13].
Deneysel omurilik kontiizyonu modelleri siklikla
SKY’ sinin patofizyolojisini anlayarak etkili tedavi
yontemleri gelistirmeyi hedeflemektedir [14]. Bu
calismada deneysel SKY modelimizde HSP’nin
gerek biyokimyasal gerek ise histopatolojik
etkilerini inceledik.

SKY, Ilokal ve sistemik sekonder
mekanizmalari  tetikleyerek, esas olarak
yaygin hicre 6liminden sorumlu olan kronik
bir inflamatuar duruma neden olur [15].
Omurilik yaralanmalarinda birincil yaralanmay!i

Onlemenin  imkénsiz  olmasindan  dolayi
arastirmacilarin gelistirmeye calistigi tedavi
stratejileri  ikincil ~ yaralanmalari  dnlemeyi

amaclamaktadir [16]. Erken evrede, klinikte
omurilik yaralanmasinin geleneksel tedavisi,
yuksek dozlarda metilprednizolon  (MP)
ile kombine cerrahi tedavidir [17]. MP’nun
omurilik kan akigini arttirmak ve inflamatuar

yaniti sinirlamak gibi birgok avantaji olmasina
ragmen, potansiyel zararlari da mevcuttur.
Guncel kilavuzlarin ¢ogu, akut SKY igin rutin
MP uygulamasini dnermemektedir [18, 19].
Bu nedenle, SKY igin farkh terapotik ajanlar
(baicalein, graviola, melatonin gibi) deneysel
calismalarda arastirimaya devam etmektedir
[20-22].

Antioksidatif, anti-inflamatuar, anti-
mutajenik ve anti-kanserojen Ozellikler, temel
hicresel enzim fonksiyonlarini modile etme
kapasiteleri olmasindan dolayr polifenolik
yapiya sahip flavonoidler de SKY tedavisi icin
arastirilan bilesikler arasindadir [23]. HSP
(Hesperetin ~ 7-O-rutinosit veya Hesperitin-
7-rhamnoglucoside), birgok turuncgil
bitkisi tarafindan ikincil bir metabolit olarak
sentezlenen bir biyoflavonoiddir ve bu bitkilerin
meyve sularinda ve kabuklarinda bol miktarda
bulunur [24]. HSP antiinflamatuar etkilerinin
yaninda apoptoz, enfeksiyon, oksidatif stres,
norotoksisiteye karsi aktif oldugu bildirilmistir
[25-27]. Calismamizda HSP’nin spinal kord
yaralanmasinda antiinflamatuar, anti-oksidan ve
noroprotektif etkisini ortaya koymayi amagladik.
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inflamasyon, zararli uyaranlara ve doku
hasarina yanit olarak ortaya ¢ikan bir savunma
mekanizmasidir.  Norolojik, kardiyovaskdler,
gastrointestinal, saglik bozukluklarinin ana
nedeni uzun sureli inflamasyondur [28]. Yapilan
bazi calismalarda, inflamasyonun ndral doku
onarimini bloke etmede de O6nemli bir rol
oynadigini; serbest radikal olusumu ve lipid
peroksidasyonu, omurilik néronlarinin oksidatif
O0limine neden oldugu, omurilik kan akisini
azalttigi; vaskuler degisikliklerin 6deme, nekroz
ve iskemiye yol agtigi gosterilmistir [29, 30].

Flavonoidlerin antiinflamatuar aktivitelerinde
yer alan molekiler mekanizmalarin
siklooksijenaz-2, lipoksijenaz ve induklenebilir
NO sentaz gibi proinflamatuar enzimlerin
inhibisyonu, NF-kB’nin inhibisyonu ve aktive
edici protein-1 ve faz Il antioksidan detoksifiye
edici enzimlerin, mitojenle aktive olan protein
kinazin, protein kinaz C’nin ve nukleer faktor-
eritroid 2-iligkili faktér 2’'nin aktivasyonu oldugu
One sdrtlmustir [19, 20]. SKY’si sonrasi
flavanoidlerin noéroprotektif 6zellikleri, miyelin
akson kaybini, glial skar olusumunu ve
astrosit proliferasyonunu azaltarak gosterdigi
belirtiimistir. Ayrica, flavonoidler spinal kordda
beyin kaynakli nérotrofik faktér ve glial hicre
dizisinden turetilmis noérotrofik faktor gibi
norotrofik faktorler artirabilir ve blyime sinyal
yolunun deaktivasyonunu azaltabilir [17]. SKY
sonrasi lipid peroksidasyon dlgimU yapilan bir
calismada MDA dizeylerine erken dénemde
(travmadan 1dk., 15 dk., 1-2 ve 4 saat sonra)
bakilmis ve MDA dlizeyinin 15 dk. sonra artmaya
basladigini, 1.saatte maksimuma ulastigini ve
daha sonra dustiguni gdstermisler [31].

Flavonoid olan icariinin, omurilik
yaralanmasindan sonra inflamasyonu, lipid
peroksidasyonunu ve apoptozu 6nleyebildigini,
omuriligin histopatolojik hasarini azaltabildigini,
motor fonksiyonunu iyilestirebildigini, omurilik
dokusunu etkili bir sekilde koruyabildigini ve
belirgin bir néroprotektif etkiye sahip oldugunu
gostermigler [32]. Wang ve ark. [33] SKY
sonrasi fonksiyonel iyilesme, kavite olusumu,
astrosit aktivasyonu ve sinir rejenerasyonunda
bir flavonoid olan quercetin’in rollerini belirlemek
icin yaptiklari c¢alismada quercetinin akut
SKY’den sonra lokomotor ve elektrofizyolojik
fonksiyonel iyilesmeyi, astrosit aktivasyonunu
ve aksonal rejenerasyonu tesvik ettigini
bulmuslardir. Antioksidan iceren bir flavon olan
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chrysinin, antiapoptotik 6zelliginin, bir sigan
SKY modelinde SKY’nin neden oldugu norolojik
defisitleri azaltmak i¢in endojen biyobelirteglerin
modulasyonu ve ndronal apoptoz yoluyla hem
motor hem de duyusalfonksiyonlariniyilesmesini
destekledigini gosterilmistir [34]. Oztanir ve ark.
[35] global serebral iskemi-reperflizyon modeli
uyguladiklari c¢alismasinda HSP tedavisinin
oksidatif etkileri Gnemli 6lclde tersine cevirdigi
ve norodejeneratif histopatolojinin gelisimini
engelledigini gostermislerdir. Bu etkinin HSP'nin
muhtemelen gugcli antioksidan ve serbest
radikal supurici o6zelliklerinin - bir sonucu
oldugunu ifade etmislerdir. Sisplatinin yarattigi
oksidatif stresin santral ve periferik sinir sistemi
Uzerine toksik etkiye HSP'in eklenmesiyle
antioksidan enzim seviyelerinin  arttirdidi,
Tiyobdltirikasit reaktif madde seviyelerini,
elektromyelografi degisikliklerini ve dokudaki
histolojik degisiklikleri azalttigi belirtiimis ve bu
durumun HSP‘in antioksidan, antiinflamatuar
serbest radikalleri temizleyebime &zelliginden
kaynaklanabilecegi vurgulanmistir [36].

Litaratirde yapilan calismalarda HSP*nin
antioksidan etkisi biyokimyasal parametreler ile
gOsterilmis olmasina ragmen bizim yaptigimiz
calismanin  biyokimyasal incelemelerinde
(MDA, TAS) istatistiksel olarak anlamli sonug
elde edilememistir. Bu durum, HSP‘nin ¢alisma
esnasinda uygulama dozunun ve uygulama
zamaninin farklihgr ile ilgili olabilecedi veya
antioksidan etkisini, inceledigimiz biyokimyasal
parametrelerden farkl parametreler izerinden
goOsterdigi  veya galigilan  parametrelerin
antioksidan etkinin gdsteriimesinde yeterli
olamayabilecegdi sonucuna vardik. Tamilselvam
ve ark. [27] insan noéroblastom SK-N-SH
hicrelerinde rotenon kaynakli apoptoza karsi
HSP‘nin ndroprotektif etkilerini arastirmak icin
yaptiklari bu ¢alismada HSP*nin bir néroblastom
hicre hattinda antioksidan, mitokondriyal
fonksiyonun  korunmasi ve antiapoptotik
Ozellikleri nedeniyle rotenona karsi néroprotektif
etkisini uyguladigini gdéstermiglerdir. Ishola ve
ark. [37] ise galismalarinda HSP takviyesi alan
sineklerin, yalnizca gida ortaminda yetigtirilen
sineklere kiyasla yumurtlama, larva hareketliligi
ve tirmanma aktivitesinde doza bagh bir artig
sebebi ile HSP‘nin Parkinson ve Alzhemier
patogenezinin iyilestiriimesinde  potansiyel
bir noéroprotektif ajan olabilecegi sonucuna
varmislardir. Baska bir deneysel ¢alismada ise,
paklitaksel kaynakli periferik ndropati sonucu
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gelisen noropatik agriyt HSP‘nin hafifletebilecegi
sonucuna varilmistir [38]. Ek olarak toksisite
Uzerine etkileri ile ilgili bir calismada, bir
insektisit olan Emamectin Benzoate bagli
siganlarin beyninde olusan toksik etkilere
HSP’nin koruyucu etkileri oldugu gorGimustir
[39]. SKY kaynakh motor disfonksiyonu
ve ndro-patolojik dejenerasyonu iyilestirip
iyilestirmedigini degerlendirmek icin yapilan bir
calismada HSP‘in noéropatolojik degisiklikleri
(kanama, inflamatuar hicre infiltrasyonu ve
doku kaybi gibi) ve tumor nekrotik faktor-a ve
interlokin-13 dahil olmak Uzere proinflamatuar
sitokinleri azalttigini ek olarak, slUperoksit
dismutaz, katalaz, ntkleer faktor eritroid 2-iligkili
faktor-2 ve heme oksijenaz-1 gibi oksidatif
stres ile ilgili molekillerinde HSP tedavisi
ile arttigr gortlmustir. Bu baglamda, heme
oksijenaz-1'in eszamanh yukari reguilasyonu
ile I6komotor fonksiyonunun iyilesmesinin ve
doku onariminin hizlandigi gértulmustar [40].
Yurtal ve ark. [41] yapmis oldugu calismada
HSP‘in, omurilik yaralanmasini takiben akut
dénemde antioksidan, anti-inflamatuar ve anti-
apoptotik etkiler gésterdigini; bu nedenle HSP‘in
SKY’sinda noroprotektif ve terapoétik etkinlik
gOsterdigini ifade etmislerdir. Calismamizda
histopatolojik olarak G3 ve G4’te 6dem ve
konjesyonu G1 ve G2'ye kiyasla daha az
g6zlemledik. Ayrica néron sayilarinda azalma
G4'te en az goOzlenirken; bu azalmanin
istatistiksel olarak ta gerek G2 gerek ise G3'ye
kiyasla anlamli oldugunu gézlemledik (sirasiyla,
p=0,015, p=0,038, Tablo 2).

Sonug olarak, tim bu bulgular isiginda

HSP‘nin, SKY'sinda sekonder hasarin
Onlenmesinde  olumlu  etkileri  sebebiyle
noroprotektif ve terapdtik etkinligi oldugu
soylenebilir.

Cikar iligkisi: Yazarlar herhangi bir ¢ikar

catismasi bildirmemektedir.
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Amag: Amacimiz Pamukkale Universitesi Tip Fakiltesi 6grencilerinin, tibbi radyasyon ve radyasyon givenligi
hakkindaki bilgi dizeylerini degerlendirmektir.

Gere¢ ve yontem: Tanimlayici nitelikte kesitsel 6zellikteki bu galismada, veriler anket yontemiyle, Nisan
2021-Temmuz 2021 tarihleri tarihleri arasinda elde edilmistir. Calisma, pandemi doneminde Pamukkale
Universitesi Tip Fakiiltesi dgrencilerinin géniillii olarak Google form tizerinden anket sorularini cevaplandirmasi
seklinde yapilmistir. Veri toplama formu 24 sorudan olugsmaktaydi. 22 soru katilimcilarin radyasyon givenligi ve
radyasyon bilgi diizeylerini degerlendirmeye yonelik hazirlanmigti.

Bulgular: Calisma grubunu olugturan Pamukkale Universitesi Tip Fakiiltesi 6grencileri (n=83 dgrenci, 62 kadin,
21 erkek) tip fakiltesi 6grenim sirelerine gore iki gruba ayrilmistir. Gértintileme ydntemlerinin radyasyon igerigi
hakkindaki sorulara ¢alisma grubu, rontgende %96,4, Bilgisayarli Tomografi'de %83,1, mamografide %66,3 ve
anjiyografide %44,6 oraninda dogru cevap vermistir. Mamografi ve BT hakkinda verilen cevaplarda ileri sinif
dgrencilerin daha basarili olduklari bulunmustur. Tip fakultesi 6grencilerinin veri toplama formuna radyasyon
glvenligi hakkinda verdikleri cevaplar agisindan 1-2. siniflar ile 3-5. siniflar arasinda anlamli farkllik saptanmadi.
Sonug: Pandemi déneminde dijitallesen 6grenim sisteminde, tip egitimi mufredatinda radyasyon guvenligi
hakkindaki ders sayilarinin arttirimasi, gelecekte tip fakiltesi 6grencilerinin gorintileme yoéntemlerini
kullanirken daha duyarli ve daha glvenli olmalarini saglayacaktir.

Anahtar kelimeler: Radyasyon, X isini, réntgen, bilgisayarli tomografi.

Cakmak V, Akis C, Ko¢ M, Giingdr B, Tuncel D. Pamukkale Universitesi Tip Fakiiltesi dgrencilerinin tibbi
radyasyon ve radyasyon guvenligi hakkinda bilgi dizeyleri. Pam Tip Derg 2022;15:461-466.

Abstract

Purpose: Our aim is to evaluate the knowledge level of Pamukkale University Faculty of Medicine students
about medical radiation and radiation safety.

Materials and methods: In the descriptive and cross-sectional study, the data were obtained by survey method
between April 2021 and July 2021. The study was conducted in the form of voluntary survey questions answered
by Pamukkale University Faculty of Medicine students via the Google form during the pandemic period. The
data collection form consisted of 24 questions. 22 questions were prepared to evaluate the radiation safety and
radiation knowledge levels of the participants.

Results: Pamukkale University Faculty of Medicine students (n=83 students, 62 females, 21 males), constituting
the study group, were divided into two groups according to the duration of their medical school education period.
The study group answered the questions about the radiation content of imaging modalities correctly in 96.4% in
X-ray, 83.1% in Computed Tomography, 66.3% in mammography and 44.6% in angiography. It was found that
advanced students were more successful in the answers given about mammography and CT. There was no
significant difference between 1-2 classes and 3-5 classes in terms of the answers given by the medical faculty
students to the data collection form about radiation safety.

Conclusion: Increasing the number of courses on radiation safety in the medical education curriculum in the
digitized learning system during the pandemic period will allow medical school students to be more sensitive and
safer when using imaging methods in the future.

Key words: Radiation, Xrays, roentgen, computed tomography.
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Giris

Tani ve tedavi amaciyla kullanilan radyasyon
iceren tibbi gorintileme ydntemlerinin insan
sagligina zararli etkileri bulunmaktadir. Calisan
saglik personelinin radyasyondan korunmasi
icin Temel Gulvenlik prensibi radyasyona
maruziyetin - minimum zaman, maksimum
uzaklik ve dogru zirhlamaile sinirlandiriimasidir.
Radyasyondan korunma ile radyasyon guvenligi
egitimi Tip fakdiltelerinin 6grenim planlarinda
bulunmakta ve ders olarak tip fakiltesi
Odrencilerine  verilmektedir. Tip  fakdltesi
Odrencilerinin radyasyon igceren goruntileme
yontemleri ile karsilagsmalari ilk olarak 4. sinifta
gergeklesmektedir.

Bilgisayarli Tomografi (BT) acil servislerde
klinik pratikte ikinci siklikta kullanilan radyasyon
iceren goruntileme yontemlerindendir. BT
cihazlarindaki teknolojik gelismeler ve tanisal
performansi artigi ile es olarak acil servislerde
BT kullanimini  ¢ok arttirmistir [1]. Ayrica
tecriibenin artisi ile BT kullanimi azalmaktadir
[2]. Yapilan arastirmalarda radyasyon ve
radyasyon guvenligi hakkinda hekimlerin
bilgilerinin yetersiz oldugu bildirilmektedir [3,
4]. Ogrenimin dijitallestigi pandemi déneminde,
hekim adaylarinin mezuniyet sonrasi tanisal
dogruluklarinin  arttinlmasi  amaciyla BT
kullaniminda belirgin artis beklenmekte ve
hekim adaylarinin radyasyondan korunma
hakkinda alacagi egitimin énemi artmaktadir.
Bu calismanin amaci pandemi déneminde
Tip Fakultesi égrencilerinin tibbi radyasyon ve
radyasyon guvenligi hakkindaki bilgi dizeylerini
degerlendirmektir.

Gereg ve yontem

Calisma 6ncesinde, Pamukkale Universitesi
Tip Fakiltesi, Girisimsel Olmayan Kilinik
Aragtirmalar Etik Kurulu'ndan onay alinmistir.
Calisma tanimlayici nitelikte kesitsel 6zelliktedir.
Arastirmadaverileranketydntemiyle,07.04.2021
ve 16.07.2021 tarihleri arasinda elde edilmistir.
Calisma, pandemi doneminde Pamukkale
Universitesi Tip Fakiltesi 6grencilerinin gondilli
olarak Google form Uzerinden anket sorularini
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cevaplandirmasi seklinde yapildi. Veri toplama
formu 24 sorudan olugsmaktadir. Formun ilk iki
sorusu katillimcilarin hangi dénemde olduklarini
ve cinsiyetlerini degerlendirmeye yonelikti.
Kalan 22 soru ise katihmcilarin radyasyon
glvenligi ve radyasyon bilgi duizeylerini
degerlendirmeye yonelik hazirlanmisti.  Veri
toplama formuna, bu konu hakkinda tip fakdltesi
ogrencileri  tarafindan  yapilan  Onerilerde
kaydedildi. Yapilan anketten elde edilen
veriler Google Form vasitasi ile kaydedildi.
Veri analizi, istatistiksel yazilim (SPSS 21 for
Windows, Chicago, IL) kullanilarak kisisel
bilgisayarda gergeklestiriimistir.  Tanimlayici
istatistikler, surekli degiskenlerde ortalama =+
standart sapma, kategorik degiskenlerde ise %
olarak gosterildi. Kategorik degiskenler icin ki-
kare testi kullanildi. P<0,05 istatistiksel olarak
anlamli kabul edildi.

Bulgular

Ankete katilan Pamukkale Universitesi Tip
Fakultesi 6grencileri (n=83 ddrenci, 62 kadin,
21 erkek) tip fakultesi 6grenim slresinin buyuk
kismi online/dijital olanlar (1. ve 2. siniflar,
n=46 ogrenci) ile 6drenim siresinin daha az
kismi online/dijital olanlar (3, 4 ve 5. sinfflar,
n=37) olarak iki gruba ayrilmistir. Calisma
grubunda hastanelerde kullanilan radyolojik
goruntileme yontemlerinin radyasyon kullanimi
hakkinda verilen cevaplar Tablo 1’de ve veri
toplama formuna radyasyon glvenligi ve
radyasyon hakkinda verilen cevaplar Tablo 2’'de
sunulmustur.

1-2. siniflarin radyasyon glvenligi ile ilgili
sorulara verdikleri cevaplar %4,3-%97,8, 3-5.
siniflarin radyasyon gtvenligi ile ilgili sorulara
verdikleri cevaplar ise %13,5-%97,3 bulundu.
Tip fakiltesi 6grencilerinin veri toplama formuna
radyasyon gulvenligi ve radyasyon hakkinda
verdikleri cevaplar agisindan 1-2. siniflar ile 3-5.
siniflar arasinda anlaml farklik saptanmadi.
Calisma grubunun sadece %9,6’s1 radyasyon
hakkinda vyeterli bilgiye sahip oldugunu
belirtirken, c¢alisma grubunun %84,3’'Gnln
radyasyon guvenligi hakkinda egitimin verilmesi
gerektigini bildirmislerdir.



Tip 6grencilerinin radyasyon hakkinda bilgi diizeyleri

Tablo 1. Calisma grubundaki tip fakultesi 6grencilerinin goérintileme ydntemlerinin radyasyon
icermesi hakkindaki cevaplari

Radyasyon

Gorintileme modaliteleri Donem  Var (%) Yok (%) Bilmiyorum (%) p

Roéntgen 1-2 45 (97,8) 0 1(2,2) 0,258
35 35 (94,6) 2 (5,4) 0

BT 1-2 40 (87) 0 6 (13) 0,045
3-5 36 (97,3) 1(2,7) 0

Mamografi 1-2 25 (54,3) 4(8,7) 17 (37) 0,005
35 30 (81,1) 3(8,1) 4 (10,8)

MR 1-2 12 (26,1) 31 (67,4) 3(6,5) 0,387
35 4 (10,8) 33(89,2) 0

Anjiyografi 1-2 17 (37) 13 (28,3) 16 (34,8) 0,254
3-5 20 (54,1) 6 (16,2) 11 (29,7)

PET/BT 1-2 32 (69,6) 2(4,3) 12 (26,1) 0,187
3-5 31 (83,8) 1(2,7) 5(13,5)

BT: Bilgisayarli Tomografi, MR: Manyetik Rezonans, PET: Pozitron Emisyon Tomografi

Tablo 2. Calisma grubundaki tip fakiltesi 6grencilerinin veri toplama formuna radyasyon guvenligi
ve radyasyon hakkindaki cevaplari

Evet Hayir Bimiyorum
(%) (%) (%)
Grup A Iyonize radyasyonun en cok etkiledigi doku sinir sistemi ve kas 41(49,4) 7(84) 35 (42,2)
dokudur
Cocuklar erigkinlere gore radyasyondan daha fazla etkilenir 60 (72,3) 2(2,4) 21 (25,3)
Gebelikte fetus radyasyona duyarli midir? 81(97,6) 2(2,4) 0
Radyasyonun etkisi maruz kalinan siireye ve doza bagli midir? 80(96,4) 1(1,2) 2(2,4)
Radyasyon kaynagindan uzaklastikga radyasyon dozu duser mi? 56 (67,5) 7(8,4) 20 (24,1)
Kisa araliklarla mamografi cektirmek meme kanseri riskini arttirir m1? =~ 29 (34,9) 19(22,9) 35 (42,2)
Tibbi Radyasyona maruziyet (rontgen gibi) kisirlik yapar mi? 34 (41) 19 (22,9) 30(36,1)
Grup B Radyasyon alanlarinin kapilari agik kaldiginda disaridakiler de 22 (26,5) 36(43,4) 25(30,1)
ayni oranda radyasyona maruz kalir mi?
Radyasyon ile ¢alisan saglik personeli igin gecilmemesi gereken bir 76 (91,6) 2(2,4) 5 (6)
etkin doz siniri var midir?
Anjiyografide floroskopi kullanimi sirasinda tiroid koruyucu, gézlik ve 57 (68,7) 4 (4,8) 22 (26,5)
kursun onluk gibi kisisel koruyucu ekipman kullaniimali mi?
Grup C Tibbi radyasyonda radyasyon dozunu disurecek telefon uygulamasi 4 (4,8) 18 (21,7) 61(73,5)
ya da yazilim var mi?
Tibbi i1sinlama sonrasi sut icmek ya da yogurt yemek fayda saglar 19 (22,9) 13 (15,7) 51(61,4)
mi?
Kaktus tibbi radyasyondaki isinlardan korur mu? 23 (27,7) 21(25,3) 39 (47)
Grup D Tipta kullanilan iyonizan radyasyon ve radyasyonun zararlari 8(9,6) 52 (62,7) 23(27,7)
hakkinda yeterli bilgiye sahibim?
Tipta kullanilan iyonizan radyasyon ve radyasyonun zararlari 70 (84,3) 3(3,6) 10 (12)

hakkinda derslerin olmasini isterim?
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Katilimcilarin ¢galismada belirtilen radyolojik
tetkikler ile ilgili ilgilerinin nereden edindiklerini
sorguladigimiz soruya; &grencilerin
yaniti

%51,8'

tip  egitimi verirken, %15,7'si tibbi

tecribe/hastane‘de edindiklerini, %12’si aile/
arkadaslarindan, %13,3’'0 medya/sosyal medya
aracihgr ile %7,2’side diger kaynaklardan
edindigini belirtmistir (Resim 1).

@ Tip egitimi

@ Tibbi tecriibem/ Hastane
) Ailem/Arkadaslanim

@ Medya/Sosyal medya
@ Diger

Resim 1. Radyasyon hakkindaki bilgilerimi nereden edindim sorusuna verilen cevaplarin orani

Tartisma

Tibbigdrintilemedekullanilanradyasyondan
korunma, radyasyon guvenligi ve radyasyon
hakkindaki bilgi dizeylerinin hastalar ve saglik
calisanlari arasinda diguk oldugu bildirilmistir
[5-8]. Madrigano ve ark. [9] calismalarinda tibbi
goruntileme ydntemlerinin radyasyon icerigi
hakkindaki sorulara réntgende %95, BT'de
%100, mamografide %84,2, anjiyografide
%80,8 ve PET/BT'de %85 oraninda dogru
cevap vermislerdir. Calismamizda gorintileme
yontemlerinin radyasyon icerigi hakkindaki
sorulara tim ¢ahsma grubu, rdéntgende
%96,4, BT'de %83,1, mamografide %66,3,
anjiyografide %44,6 ve PET/BT'de %75,9
oraninda dogru cevap verilmistir. Calismamizda
mamografi ve BT hakkinda verilen cevaplarda
ileri sinif 6grencilerin daha basarili olduklar
bulunmustur. Lee ve ark. [10] ¢alismasinda acil
servis doktorlarinin %9‘unun ve radyologlarin
%47’sinin  BT'deki radyasyonun yasam
boyu kanser riskini arttirdigini disundiguni
bildirmiglerdir. Biz ¢alismamizda kanser
gelisimi hakkinda d&grencilere sordugumuz
‘Kisa araliklarla mamografi ¢ektirmek meme
kanseri riskini arttirir mi?’ sorusuna ise %34,9
oraninda dogru cevap aldik. Kogyigit ve ark.
[11] calismasinda ise radyolojik tetkikler icinde
manyetik rezonansin (MR) ve ultrasonun
radyasyon igerdigini disunenlerin orani sirasiyla
%38 ve %19,6 olarak bildiriimistir. Calismamizda

464

tip 6grencileri %77,1 oraninda MR’in radyasyon
icermedigini belirtmiglerdir. Calismamizin veri
toplama formunda ise ultrason hakkinda soru
bulunmamakta idi.

Radyasyondan korunmada zaman,
mesafe ve zirhlama olarak bilinen 3 temel ilke
bulunmaktadir. Zirhlama (kursun blok, kursun
onlik, beton blok vb.) radyoloji Klinikleri ve
hastanelerde zorunlulukla kullanilan en pratik
korunma yontemidir. Mesafe ise radyasyon
dozu ile ters orantiidir. Kaynaktan uzaklasma
ile doz azalmaktadir. Radyasyon kullanilan
cihaz ya da ortamda gegirilen zamanin kisa
olmasi da radyasyondan korunmada O&nemli
yer tutmaktadir. Mesafe ile ilgili ‘Radyasyon
kaynagindan uzaklastikga radyasyon dozu
diser mi?’ sorusuna da %67,5 oraninda dogru
cevap verilmistir. Calismamizda koruyucu
ekipman kullanimi hakkinda olan soruya verilen
cevap ise %68,7 oraninda dogru bulundu.

Radyasyon iceren tibbi  gdruntileme
kullanilan kliniklerde ALARA (As Low As
Reasonably, Achievable/mimkin oldugunca
az) prensibi benimsenmis olup, hastanin ve
saglik personelinin alabilecegi en az dozu
almasi hakkindadir [12]. Gereksiz radyolojik
incelemeler hastalar ve saglik calisanlar
acisindan radyasyona maruziyeti arttirmaktadir.
Bu nedenle tip fakulteleri ve saglik ¢alisanlari
icin radyasyon guvenligi ve radyasyon hakkinda
egitimlerin arttirlmasi radyasyona maruziyetin
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dusurtlmesine 6nemli katki sunacaktir [7, 13,
14]. Bizim ¢alismamizda ¢alisma grubundaki tip
ogrencileri Tipta kullanilan iyonizan radyasyon
ve radyasyonun zararlari hakkinda derslerin
olmasini isterim? Sorusuna %84,3 oraninda
evet cevabi vermiglerdir. Ayrica Veri Toplama
Formuna, bu konu hakkinda yapilan dnerilerin
buylkkismidaradyasyon guvenligive radyasyon
hakkindaki egitimlerin arttiriimasi ydnindeydi.
Yeni mezun hekimlerin siklikla atanip galistigi
Acil servislerde hasta yodunluguna ve siklikla
gelisen panik durumuna bagli olarak hekim ve
saglik calisanlarinin tanisal performanslarinin
artmasi amaciyla ¢ok sayida radyolojik inceleme
yapilmaktadir. Glzel ve ark. [4] calismasinda acil
servislerde gereksiz radyolojik incelemelerin ve
bu incelemelere ait maliyetlerin azaltiimasi icin
periyodik egitim programlarinin uygulanmasi
gerektigi bildirilmistir. Schuster ve ark. [15] ise
calismalarinda son yillarda hastalarin radyasyon
bilgi dizeylerinin arttigini  bildirmislerdir. Bu
artisin sebebi olarak; radyasyon guvenligi
hakkinda bir¢cok c¢alismanin yapildigini, saglk
galisanlarina iyonize radyasyon ve riskleri
konusunda egitimler verilmesi gosterilmistir.

Radyasyonun deterministik ve stokastik
olarak siniflanmis iki biyolojik etki mekanizmasi
bulunmaktadir. Radyasyonun deterministik
etkisine yUksek dozlara maruz kalinmasiyla
dogrudan hicresel 6lim), cilt yaniklari, sterilite
veya katarakt olugsumu d&rnek verilebilir.
Stokastik etkisine ise radyasyona maruziyetten
uzun slreler sonra ortaya ¢gikan mutasyon veya
kanser gelisimi 6rnek verilebilir. Herhangi bir
radyasyon dozunun mutasyon ya da kanser
gelisimine neden olabilecegi bildirilmistir [16].
Radyasyonun canlilar Gzerinde olumsuz
biyolojik etkilerine ragmen, hastaliklarin tani
ve tedavisinde radyasyon kullanilan tibbi
goruntileme yontemleri 6nemlidir. Ginimuizde
artan teknoloji ve tanisal performanslari arttirma
endiseleri nedeniyle hastanelerde ve acil
servislerde BT kullanimi artmaktadir [1, 17].

Ceylan ve ark. [18] calismalarinda hastalarin
radyasyonun  zararli  etkileri  hakkindaki
bilgi duzeyini degerlendirmislerdir. Calisma
grubundaki hastalarin %49, 7’sinin bilgi almadigi,
%50,3’Un ise basin yayin organlarindan bilgi
aldigini  bildirmiglerdir.  Calismamizda ise
radyasyonun zararh etkileri hakkindaki bilgileri
tip 6grencilerinin %67,5’inin tip egitiminden/
hastaneden aldidi, geri kalan grupta ise

%13,3’lik kismin ise sosyal medya/internetten
bilgilendigi saptanmistir.

Calisma grubundaki tip 6grencilerinin bu
konu hakkindaki sosyal medya ve benzeri
platformlardan ya da dedismemis eski
yonetmelikten 6grenebilecekleri yanhs bilgileri
o6lcmek amaciyla da anketimize ¢ farkli
soru eklendi. Kaktustn tibbi radyasyondaki
Isinlardan bizi koruyup korumadigina %27,7
oraninda, tibbi iIsinlama sonrasi st igmenin ya
da yogurt yemenin herhangi bir fayda saglayip
saglamadigini sordugumuz soruda %?22,9 ve
radyasyon dozunu dislrecek bir uygulama ya
da yazilim biliyor musunuz sorusuna da %4,8
oraninda evet cevabi verildi. Bu cevaplara bagh
olarak tip fakdllteleri Ogrencilerine pandemi
sonrasi donemde daha fazla yararini gérecekleri
ve dogrulari dgrenecekleri radyasyondan
korunma hakkinda derslerinde birka¢ dénemde
tekrar edilmesini dnermekteyiz.

Calismamizin bazi kisithliklari vardi. Birincisi
calisma grubu olan tip fakiltesi égrencilerinin
anket formunu cevaplama sayilarinin, sinif
mevcutlarina goére az olmasiydi. Bunun
nedeninin 6grenim sisteminin dijitallesmesiyle
cok fazla anket formu seklinde ¢alismaya cevap
vermeyi reddetmeleri olarak dusunmekteyiz.
ikinci  kisithhgimiz, bazi  tip  égrencilerin
pandemi doneminde o6grenim sdrelerinin ve
konsantrasyonlarinin dismesine bagli anketin
doldurulmasini reddetmeleri idi. Bu calisma
grubumuzun  sayisinin  disitk  olmasinin
6nemli bir nedeni idi. Ayrica ileri donem sinif
ogrencilerinin  katihminin  digtk olmasi da
¢alismanin énemli bir kisitlihgi idi.

Sonu¢ olarak, pandemi  dbéneminde
dijitallesen 6grenim sisteminde, radyasyon
glvenligi ile radyasyon hakkinda tip egitimi
mufredatindaki ders sayilarinin  arttiriimasi
gerekmektedir. Bu egitim 6zellikle tecribesiz
hekimlerin radyasyon iceren goéruntileme
yontemlerini kullanirken daha duyarl ve daha
guvenli yaklagimlarini saglayacaktir.

Cikar iligkisi: Yazarlar cikar iliskisi olmadigini
beyan eder.
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Aysun Ata, Murat Anil, Mehmet Helvaci

Goénderilme tarihi:18.11.2021 Kabul tarihi:18.02.2022

Abstract

Purpose: Number of eosinophils circulating in the blood decreased significantly after acute infections. Our
aim in this study is to determine the role of eosinopenia in the diagnosis of bacterial infection in children and to
compare it with other acute phase reactants.

Material and methods: Patients aged 0-14 years, who applied to izmir Tepecik Training and Research Hospital
Pediatrics Polyclinics and Pediatric Emergency Service between 01.01.2008 and 31.12.2008, whose hemogram
and C-reactive protein were studied within the first 24 hours of admission were included in this study. The cases
were screened according to the International Classification of diseases (ICD-10) diagnostic codes.

Results: Totally 1857 patients were included in the study. The patients were evaluated in 3 groups; 519 cases
(28%) with bacterial infection,356 cases (19.2%) with viral infection, and 972 cases (52.6%) in the control
groups. The mean absolute eosinophil count in the bacterial infection group was 103.7+76.9/mm?, while it was
192.8+129.3/mm?, in the viral infection group, and this difference was statistically significant (p<0.001). It was
determined that the bacterial infection group had the highest C-reactive protein value, the lowest absolute
eosinophil count, and the lowest absolute eosinophil count /white blood cell ratio, and this was statistically
significant (p<0.001). The parameter with the highest sensitivity was absolute eosinophil count/white blood cell
with 73.7%, and highest specificity was absolute eosinophil count with 82.4%.

Conclusion: Absolute eosinophil count and absolute eosinophil count / white blood cell ratio as specific and
sensitive markers in the diagnosis of bacterial infection in children, can be promising diagnostic parameters by
providing ease of use in daily practice.

Key words: Childhood bacterial infections, eosinopenia, CRP.

Ata A, Anil M, Helvaci M. The role of eosinopenia in the diagnosis of bacterial infection in children. Pam Med J
2022;15:467-473.

Oz

Amag: Akut enfeksiyonlardan sonra kanda dolasan eozinofil sayisi énemli dlglide azalir. Cocuklarda bakteriyel
enfeksiyon tanisinda eozinopeninin rolinu belirlemek ve diger akut faz reaktanlari ile karsilastirmaktir.

Gere¢ ve yontem: Bu calismaya Tepecik Egitim ve Arastirma Hastanesi GCocuk Acil ve Cocuk Saghgi
Poliklinikleri’'ne 01.01.2008-31.12.2008 tarihleri arasinda bagvuran, ilk 24 saat icinde hemogram ve C-reaktif
protein calisilan 0-14 yas arasi hastalar dahil edildi. Sisteme girilen hastaliklarin ve saglik sorunlarinin
uluslararasi siniflama sistemi (ICD-10) tani koduna gore hastalar ayrigtirildi.

Bulgular: Toplam 1857 hasta ¢alismaya alindi. Hastalar 3 grupta degerlendirildiginde; 519 (%28) olgu bakteriyel
enfeksiyon, 356 (%19,2) olgu viral enfeksiyon ve 972 (%52,6) olgu kontrol grubuna alindi. Bakteriyel enfeksiyon
grubunda ortalama mutlak eozinofil sayisi 103,7+76,9 hc/mm? iken viral enfeksiyon grubunda 192,8+129,3
hc/mm? saptandi ve bu fark istatistiksel olarak anlamliydi (p<0,001). En ylksek C-reaktif protein, en dusuk
mutlak eozinofil sayisi ve en dusik mutlak eozinofil sayisi/beyaz kan hiicresi (BK) orani bakteriyel enfeksiyon
grubunda saptandi ve bunun istatistiksel olarak anlamli oldugu belirlendi (p<0,001). En ylksek duyarlilida sahip
parametre %73,7 ile mutlak eozinofil sayisi/beyaz kan hiicresi orani ve en ylksek 6zgullik %82,4 ile mutlak
eozinofil sayisi idi.

Sonug: Cocuklarda bakteriyel enfeksiyon tanisinda mutlak eozinofil sayisi ve mutlak eozinofil sayisi / beyaz
kan hicresi orani 6zgul ve duyarh belirtegler olarak, gunlik pratikte kullanabilme kolayligi saglayarak umut vaad
eden tanisal parametreler olabilirler.

Anahtar kelimeler: Cocukluk ¢agdi bakteriyel enfeksiyonlari, eozinopeni, CRP.
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Introduction

It was first discovered by Zappertin 1893 that
the number of eosinophils circulating in the blood
decreased significantly after acute infections
[1]. Stress with bacterial, viral infections, and
chemical irritants has also been shown to
cause eosinopenia [2]. It is believed that the
eosinopenic response seen in the early period
of infection occurs as a result of rapid peripheral
sequestration of circulating eosinophils [3].
The role of eosinopenia in certain specific
infections has been investigated and there are
many studies claiming that it can be used as an
indicator of antibiotic response in the detection
of early neonatal sepsis, differential diagnosis
of bacterial viral meningitis, and early diagnosis
of Covid-19 infection [3-7]. Our aim in this study
is to determine the role of eosinopenia in the
diagnosis of bacterial infection in children and
to compare it with other acute phase reactants.

Materials and methods

Study was performed as a pediatric thesis
in Izmir University of Health Sciences Tepecik
Training and Research Hospital. Patients aged
0-14 years, who applied to Pediatrics Polyclinics
and Pediatric Emergency Service between
01.01.2008 and 31.12.2008, whose hemogram
and C-reactive protein (CRP) were taken within
the first 24 hours of admission were included in
this study. The cases were screened according
to the International Classification of diseases
(ICD) diagnostic codes, and those who were
diagnosed with infection were analyzed. Those
patients; who were diagnosed with a chronic
disease and patients with asthma, atopic
dermatitis or cortisol usage, that could affect
the eosinophil value were not included.The
bacterial infection group consisted of those who
were found to have significant reproduction in
culture (116 patients); or those who were found
not to have significant reproduction in culture but
who were considered and treated for bacterial
infection according to clinical, radiology, and
serology results (403 patients). In this group of
patients, they were further classified according
to their diagnosis; pneumonia, urinary tract
infection, meningitis, osteomyelitis, septic
arthritis, otitis media, bacterial upper respiratory
tract infections, soft-tissue infection (cellulitis,
erysipelas), sepsis, bacterial gastroenteritis,
and other bacterial infections (brucellosis, intra-
abdominal abscess, retropharyngeal abscess,
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peritonitis). According to clinical and laboratory
results, cases that were strongly believed to be
viral, cases with PCR positivity and cases that
were not prescribed antibiotics were included in
the viral infection group. This group consisted
of cases diagnosed with viral upper respiratory
tract infection, influenza, acute bronchiolitis,
aseptic meningitis, infectious mononucleosis,
chickenpox, rubella, acute viral hepatitis, and
acute viral gastroenteritis. Finally, the following
were included in the control group; healthy
children who visited the pediatric outpatient
clinics for routine examination but were not
diagnosed with infection and who had a
hemogram for screening purposes and who
were followed up with the diagnosis of epilepsy
or short stature.

Cases with axillary body temperature
of 38.5°C and above at the admission
were considered to have fever, and those
with body temperature below 38.5°C were
considered to have no fever. The data was
evaluated for statistical analysis by using
SPSS for Windows 14.0. Numerical data were
expressed with arithmetic mean and standard
deviation (meantSD), median, minimum and
maximum values, while non-numerical data
were indicated with percentage (%). One-way
ANOVA test was used to compare more than
two parametric data. When this test showed
a significant difference, Post-hoc (Tukey and
Bonferroni) tests determined which parameter
the significance was caused by. Student-t test
was used to compare the two parametric data.
P<0.05 was considered statistically significant.
The diagnostic characteristics of the tests were
investigated using the ROC (receiver operating
characteristic) analysis technique, which
summarizes the validity coefficient of the test
and provides an inclusive diagnostic accuracy
index. Sensitivity, specificity, cut point and
ROC curve analyses were performed with the
Medcalc statistical program.

Ethics committee approval was obtained from
Izmir University of Health Sciences Tepecik
Training and Research Hospital as Pediatric
thesis.

Results

A total of 1847 patients were included in the
study. The patients were evaluated in 3 groups;
519 cases (28.1%) with bacterial infection,
356 cases (19.3%) with viral infection, and
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972 cases (52.6%) in the control groups. The
average age of all patients was 19.8 (0-174.4)
months (further demographic characteristics are
given in Table 1). A pathogen was detected in
culture in 116 (22.3%) of the patients diagnosed
with bacterial infection. The highest diagnosis
rate in patients in the bacterial infection group
was pneumonia (33.7%) (Table 2). In the
evaluation of laboratory results of the groups,
it was determined that the bacterial infection
group had the highest CRP value, the lowest
absolute eosinophil count (aEC), and the lowest
aEC/WBC (white blood cell) value, and this
was statistically significant (p<0.001) (Table 3).
When post-hoc Bonferroni test was performed,
all groups differed significantly from each other
for parameters: aEC, aEC/WBC, WBC, and
aNC. Of the cases diagnosed with bacterial
infection 386 (74.3%) received inpatient
treatment. Hospitalized (inpatient) patients were
found to have a significantly low aEC compared
to non-hospitalized patients (p<0.001) (Table

4). In viral infection group145 patients (44.5%)
were hospitalized.

When the acute phase responses used in the
diagnosis of bacterial infection were compared,
the sensitivity of WBC, absolute neutrophil count
(aNC), aEC, aEC/WBC, CRP, and erytrocyte
sedimentation rate (ESR) was determined
respectively as 62.8%, 63.5%, 61.4%, 73.7%,
72.7%, and 62.7%; and the specificities as
62.5%, 70.2%, 82.4%, 72.7%, 75.6%, and
71.8%. It was found that the parameter with
the highest sensitivity was aEC/WBC. The
parameter with the highest specificity was aEC
(Table 5). The cut-off point for the aEC was 50
cell /mm3, and 1.1% aEC/WBC for diagnosis of
bacterial infections. When ROC curve analysis
was used to predict bacterial infection, the two
largest area under curves were belonging to
CRP and aEC/WBC (CRP: 0.800 units?; aEC:
0.783 units?). The ROC analysis is given in
Figure 1.

Table 1. Demographic and clinical characteristics of the patients

Bacterial Infection  Viral Infection  Control p
N=519 N=356 N=972
Age (months)(min-max) 20.8 (0-174.4) 12.1 (0-170.8%) 21.7 (0-168.9) 0.007
Gender Girl 248 (47.8%) 145 (40.8%) 457 (47%) 0.082
n (%) Boy  271(52.2%) 210 (59.2%) 515 (53%)
Hospitalization n Yes 388 (74.8%) 158 (44.5%) <0.001
(%) No 131 (25.2%) 197 (55.5%)
Fever Yes 373 (71.9%) 99 (27.7%) <0.001
n (%) No 146 (28.1%) 257 (72.3%)
Table 2. Distribution of patients diagnosed with bacterial infection
Diagnosis n %
Pneumonia 174 33.7
Urinary tract infection 112 21.7
Meningitis 44 8.5
Osteomyelitis 10 1.9
Septic arthritis 1 2.1
Bacterial upper respiratory tract infection 61 11.8
Cellulitis 13 25
Sepsis 56 10.8
Bacterial gastroenteritis 10 1.9
Other bacterial infections 26 5.0
Total 519 100
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Table 3. Comparison of laboratory values of groups
Bacterial Infection Viral Infection Control p
n=519 n=356 n=972
WBC (/mm?3) 1322347304 1077614512 9723+4398 <0.001
(MeanxSD)
aNC (/mm?3) 834846362 53303575 4619+3149 <0.001
(MeanxSD)
aEC (/mm?3) 30 (0-1500) 100 (0-1700) 200 (0-2900) <0.001
median (min-max)
(aEC/WBC)* x 100 0.22 (0-14.7) 1.33 (0-19.1) 2.21 (0-50.01) <0.001
median (min-max)
CRP (mg/dL) 1.5 (0-54.9) 0.5 (0-12.5) <0.001
median (min-max)
ESR (mm/hour) 26 (3-41) 16 (2-68) <0.001

median (min-max)

*WBC: white blood cells, aNC: absolute neutrophil count, aEC: absolute eosinophil count aEC/WBC: absolute eosinophil count/white blood cell,

CRP: C-reactive protein,

ESR: erytrocyte sedimentation rate, SD: standard deviation

Table 4. Comparison of inpatients’ and outpatients’ laboratory for bacterial infections

Acute phase proteins Inpatients Outpatients P
(Mean%SD) n=386 n=133

WBC (/mm?3) 135116990 123928116 0.127
(Meanzsd)

aNC (/mm?3) 8792+6336 706416285 0.007
(Meanztsd)

aEC (/mm?3) 20 (0-1500) 90 (0-1300) <0.001
median (min-max)

(aEC/WBC)* x 100 0.11 (0-14.7) 0.92 (0-11.5) <0.001
median (min-max)

CRP (mg/dL) 1.5 (0-54.9) 0.71 (0-29.2) 0.001
median (min-max)

ESR (mm/hour) 38.6+30.3 25.7£19.6 <0.001

median (min-max)

*WBC: White blood cells, aNC: absolute neutrophil count, aEC: absolute eosinophil count aEC/WBC: absolute eosinophil count/white blood

cell, CRP: C-reactive protein

ESR: erytrocyte sedimentation rate, SD: standard deviation

Table 5. Comparision of ROC curves for diagnosis of bacterial infections

Acute Phase reactants AUC* Cut off Sensitivity Specificity (%)
(Unit?) (%)

WBC (/mm?) 0.649 10000 62.8 62.5

aEC (/mm3) 0.759 50 61.4 82.4

(aEC/WBC)*100 0.783 1.1 73.7 72.7

CRP (mg/dL) 0.800 0.50 72.7 75.6

ESR (mm/hour) 0.717 20 62.7 71.8

*AUC: Area under curve, WBC: White blood cells, aEC: absolute eosinophil count
aEC/WBC: absolute eosinophil count/white blood cell, CRP: C-reactive protein

ESR: erytrocyte sedimentation rate
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Figure 1. The ROC curve of the decrease in the absolute eosinophil count (aEC) and aEC/WBC ratio

in the diagnosis of bacterial infection
Discussion

The normal value of eosinophils is
accepted as 1-3% of circulating leukocytes [3].
Eosinopenia has long been forgotten and has
not been used clinically. But recent studies have
demonstrated the role of eosinopenia in bacterial
infections and in the diagnosis of sepsis [8, 9].
In our study, we found that eosinophil values
were lower in all infectious diseases than the
healthy control group. Other studies evaluating
infections, such as sepsis, and meningitis
similarly show low aECs in infected persons
[10-12]. A study conducted by Karakonstantis
and his colleagues examined 271 patients
diagnosed with infection. The specificity was
determined as 90% when eosinopenia limit value
was taken 10/uL in patients. Eosinophil values
were low in patients who died, while aEC rose
rapidly in the group of patients who recovered
[13]. Lavoignet and colleagues, examined adult
emergency room visits and compared 466
patients diagnosed with bacterial infections with
a control group. The specificity was determined
as 100% when the eosinophil limit value was
taken <10/mm3 [14]. In our study, similar to

the studies of Karakonstantis and Lavoignet, it
was shown that the parameter with the highest
specificity was aEC and the parameter with
the highest sensitivity was aEC/WBC. This
suggests that eosinophil value and aEC/WBC
are valuable parameters for both diagnosis and
disease exclusion. However, no studies have
been found in the literature comparing acute
phase reactants with aEC/WBC, indicating that
this issue needs to be studied further.

In a study conducted by Outh and colleagues,
121 patients were examined and 57 of them
were positive for Covid-19. The sensitivity
of eosinopenia in diagnosing Covid-19 was
89.5%, and the specificity was 78.1% [7].
Although detection of low aEC in patients with a
diagnosis of Covid-19 created the suspicion that
the number of eosinophils may also decrease
in severe viral infections as an acute stress
response, and that this parameter alone may
not be sufficient in the differentiation of bacterial-
viral infection. The study of Debray and his
colleagues has shown otherwise [5]. Debray
compared cases of pediatric bacterial meningitis
with cases of viral meningitis. While the lowest
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aEC was found in the patients hospitalized
in the intensive care unit, the aEC was found
to be much lower in the bacterial meningitis
patients than in the viral meningitis group. This
shows that this inexpensive parameter can be
used together with other infection markers in
bacterial-viral infection differentiation. But there
are no clear limits for the differantiation of these
diseases. In our study, when we compared
bacterial infections and viral infections, we
found significant differences in aEC and aEC/
WBC, but we could not give a significant limit
value. We believe that more work needs to be
done on this issue.

One of the strengths of our study is the
large number of patients and the largest study
investigating eosinopenia in the pediatric age
group. Its limitation is that patients are usually
selected from hospitalized patients, which leads
to the bias of taking clinically more severe
patients into the study. In our study, aEC was
taken within the 24 hours of the admission and
the follow-up data was not taken. But recording
aEC in the follow-up suggests that it can be
studied as a new parameter as a prognostic
indicator.

As a result, in diagnosing bacterial infection
in children and distinguishing it from viral
infection, the number of eosinophils should
be taken into account as a parameter that is
easy, not imposing additional financial burdens,
and giving results in a short period of time.
We believe that using the absolute number
of eosinophils and the aEC/WBC ratio, which
many doctors ignore, will actually promising in
diagnosing infections.

Limitations: The patients included in the study
were chosen from a hospital operating program.
Diagnosis were not made by a single physician
and this may lead to physical examination
findings not standardized. Patients were usually
selected from hospitalized patients, which may
have lead to the bias of taking clinically more
severe patients into the study. High number of
hospitalisation also may have altered laboratory
values. The other limitation is the retrospective
nature of the study and all the bacterial and viral
infections were not proven.

Conflict of interest: None of the authors have any
potential conflicts of interest associated with this
research.
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Atopik dermatit tanili gocuklarin aile bireylerinde yagam ve uyku
kalitesinin degerlendirilmesi

Evaluation of quality of life and sleep in family members of children with atopic
dermatitis
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Amag: Atopik dermatit (AD) siklikla infant ve ¢ocukluk doneminde gorilen, iyilesme ve alevlenme ataklariyla
kronik seyir gosteren, yogun kasintili inflamatuar bir deri hastaligidir. Diger kronik hastaliklarda oldugu gibi AD
hastalarinda hasta bakimi ve tedavi sireci uzun sire almaktadir. Bu da hasta bireyler kadar hasta bireylerin
ailelerinin yasam kalitesini ve uykusunu énemli dlgtide etkileyebilmektedir. Hem hastalarin hem ailelerin yagsam
kalitesini bozmaktadir. Bu ¢alismada 6 ay-6 yas arasindaki AD tanili cocuklarin annelerinin yasam ve uyku
kalitesi ile 2-4 yas arasi saglikli kardeslerinin yasam kalitesinin degerlendiriimesi amagclandi.

Gereg ve yontem: Cocuk alerji ve immunoloji poliklinigine Aralik 2019-Subat 2020 tarihleri arasinda basvuran
6 ay-6 yas araligindaki AD tanili 50 hastanin anneleri ve 2-4 yas arasindaki kardegleri ile 6 ay-6 yas araligindaki
saglikh 50 cocugun anneleri ve 2-4 yas arasindaki kardesleri calismaya kontrol grubu olarak dahil edildi. AD
tanisi Hanifin-Rajka kriterlerine gére konuldu. Hastalik siddeti SCORAD indeksi ile degerlendirildi. Pediatrik
Yasam Kalitesi Olgegi olan PedsQL™ Versiyon 4.0 Kisa Form 15, aile etki 6lgedi ebeveyn raporu ( PedsQL™
Family impact Module ) ve Pittsburgh Uyku Kalitesi indeksi (PUKI) anneler tarafindan dolduruldu.

Bulgular: Atopik dermatit tanili ¢gocuklarin annelerinin aile etki 6lcegdi toplam skoru kontrol grubuna gére
anlaml disitk bulundu. Atopik dermatitli cocuklarin kardeslerinin yasam kalitesi skoru kontrol grubuna gére
anlamli diisiik saptandi. Annelerin PUKI puanlarina bakildiginda alisiimis uyku etkinligi ve uykuya yardimei ilag
kullanimi disinda tim parametrelerde her iki grup arasinda istatistiksel anlaml fark saptandi.

Sonug: Atopik dermatitli olgularin aile bireylerinin yasam kalitesinin dustigu, uyku kalitesinin bozuldugu
sonuglarina variimakla birlikte, daha saglikli veriler elde edilebilmesi icin daha genis katiimli ve ¢ok merkezli
destekleyici galismalara ihtiya¢ oldugu kanisindayiz.

Anahtar kelimeler: Atopik dermatit, cocuk yasam kalitesi, PedsQL™, SCORAD, PUKI.

Sari S, Gecgkalan Soysal D, Turkeli A. Atopik dermatit tanili cocuklarin aile bireylerinde yasam ve uyku kalitesinin
degerlendiriimesi. Pam Tip Derg 2022;15:475-483.

Abstract

Purpose: Atopic dermatitis is an inflammatory, pruritic skin disease that usually appears in early childhood and
infant, with a chronic course of healing and exacerbation. As in other chronic diseases, the patient care and
treatment process in AD patients takes a long time. It impairs the quality of life of families as well as patients. In
this study, it was aimed to evaluate the quality of life and sleep in mothers of children with atopic dermatitis aged
6 months to 6 years, and quality of life in healthy siblings aged 2-4 years.

Material and methods: A total of 50 siblings were included in the study, including siblings between 2-4 years
and mothers of patients with atopic dermatitis who were admitted to the pediatric allergy and immunology
outpatient clinic between December 2019 and February 2020. The control group was randomly selected from
healthy mothers and siblings of healthy children as the same number of similiar age groups. The diagnosis
of atopic dermatitis was made according to Hanifin - Rajka criteria. Disease severity was evaluated with the
SCORAD Index. The PedsQL™ Version 4.0 Short Form 15, the Pediatric Quality of Life Scale, the family impact
scale parent report (PedsQL™ Family impact Module) and the Pittsburgh Sleep Quality Index (PUKI) were
answered by mothers.

Results: The family impact scale total score of the mothers of children with atopic dermatitis was found to be
significantly lower than the control group. In the atopic dermatitis group, the quality of life score was significantly
lower compared to the control groups.

Conclusion: In our study, we conclude that families with atopic dermatitis have a decreased quality of life and
sleep quality is impaired, but we believe that there is a need for wider participation and multicenter supportive
studies to obtain healthier data.
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Giris

Kronik hastalik bedensel ve zihinsel gelisimi
engelleyen dogumsal ve edinsel hastaliklari
kapsayan, uzun bir zaman strecine yayilabilen
ya da tekrarlayabilen, dayanikliigin olumsuz
etkilendigi, sosyal, fiziksel, duygusal kisithliklara
neden olan bir durumdur [1].

Yasam kalitesi bir hastaligin ve tedavisinin
yarattidi etkilerin hasta tarafindan algilanisi
olarak tanimlanir [2]. Kronik hastaliklar, hasta
cocuklar kadar aile bireylerinin de yagsam
kalitelerini  etkilemektedir. Birgok ¢alismada
kronik hastalikli gocuga sahip ebeveynlerin uyku
kalitesinin etkilendigi, bunun da yasam kalitesine
dogrudan etki ettigi bildiriimektedir. Kronik
hastaligi olan ¢ocuga sahip aileler, hastaligin
getirdigi anormal sirecle birlikte blylk oranda
hastaligi olan gocuga odaklandiklari igin diger
kardeslerin ihtiyacglarini kargilamakta yetersiz
kalabilmektedirler. Bu da, saglikli kardesleri
potansiyel olarak unutulmus, 6nemsenmeyen ve
ihmal edilmis ¢ocuklar haline getirebilmektedir.
Kronik hastaligi olan kardese sahip saglkli
kardesler Uzerinde yapilan c¢alismalarda;
saglhkh c¢ocuklarin ice kapanma, saldirganlik,
depresyon, kaygi, sucluluk, karigikhk ve
izolasyon gibi farkli duygular yasadiklar
gosterilmistir. Aile yasamindaki degisimlere
asiri tepki verme, ayrilma kaygisini yasama,
aile duzeninin disinda kaldiklarini dustnme
bu gocuklari olumsuz etkileyebilmekte ve bu
cocuklarin yalnizlik ve kigisel saglik durumuyla
ilgili kaygilar arttikga, disutk benlik saygisi, kotl
benlik kavrami ve zayif okul performansi riski de
artmaktadir [3, 4].

Atopik dermatit (AD) siklikla infant ve
cocukluk doéneminde gorilen, iyilesme ve
alevlenme ataklariyla kronik bir seyir gosteren,
yogun kasintili inflamatuar bir deri hastaligidir
[5]. Cocukluk g¢aginda gorilme sikhigr yaklasik
%15-20’dir ve bazi gelismis Ulkelerde sikhgi
son dekatta 2-3 kat artmistir [6, 7]. Hastaligin
en belirgin dzelliklerinden biri olan kasinti ve
sebep oldugu uyku bozuklugu hasta ¢ocuk ve
aile bireylerinin yasam kalitelerinde belirgin bir
bozulmaya neden olmaktadir. Semptomlarin
Ozellikle gece siddetlenmesi, yetersiz uykunun
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da etkisiyle okulda konsantrasyon kaybina ve
davranigsal problemlere yol acabilmektedir
[8]. Diger kronik hastaliklarda oldugu gibi AD
hastalarinda hasta bakimi ve tedavi sureci uzun
sure almaktadir. Bu da hasta bireyler kadar
hasta bireylerin ailelerini de etkilemekte yasam
kalitesini 6nemli dlcude etkileyebilmektedir.
AD tanili hastalarda ve aile bireylerinin yasam
kalitesinin degerlendiriimesi hastaligin yénetimi
ve tedavisinde faydali bilgiler sunmaktadir [9].

Bu calismada cocuk alerji ve immunoloji
poliklinigine basvuran AD tanili c¢ocuklarin
kardeglerinin ve annelerinin yasam kalitesi ile
annelerin uyku Kkalitesinin degerlendirilmesi
amaglandi.

Gereg ve yontem

Calismaya Aralik 2019-Subat 2020 tarihleri
arasinda ¢ocuk alerji ve immunoloji poliklinigine
basvuran 6 ay-6 yas arasindaki AD tanil
50 hastanin anneleri ve 2-4 yas arasindaki
kardesleri ile 6 ay-6 yas araligindaki saglkli
50 cocugun anneleri ve 2-4 yas arasindaki
kardesleri c¢alismaya kontrol grubu olarak
dahil edildi. Calisma igin Kultahya Saglk
Bilimleri Universitesi, Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu’ndan onay alindi.

AD tanisi Hanifin-Rajka kriterlerine gore
konuldu. AD tani 6 ay-6 yas arasindaki
cocuklarin anneleri ve 2-4 yas arasindaki
saglikli kardesleri olanlar calismaya alindi.
Ayrica AD tanih gocugun eslik eden baska
kronik hastaliginin olmamasi, ailede bagka
kronik hastaliga sahip bireyin olmamasi dahil
edilme kriterleriydi. Ayni sekilde kontrol grubu
olan 6 ay-6 yas arasindaki ¢ocuklarin kronik
hastaliginin olmamasi, ailede bagka bir bireyde
kronik hastalik olmamasi dahil edilme kriterleri
idi.

Calismaya alinan hastalarin yasi, cinsiyeti,
AD tani alma yasl, hastalik slresi, anne yasi,
annenin egitim durumu ve meslegi, saglikl
kardeslerinin yasi kaydedildi. Hastaligin siddeti
SCORAD indeksi ile degerlendirildi. Atopi
acisindan hastalara deri prick testi yapildi ve
hastalardan IgE icin serum 6rnegi, l6kosit ve
eozinofil sayisi igin kan drnekleri alindi.
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TUm anneler Pediatrik Yagam Kalitesi Olgegi
aile etki Olgedi ebeveyn raporu (PedsQL™
Family impact Module) ve g¢ocudun yasina
uygun Pediatrik Yasam Kalitesi Olgegi olan
PedsQL™ Versiyon 4.0 Kisa Form 15’i doldurdu.
Pediatrik Yagam Kalitesi Olgegi Aile Etki Olgegi
Ebeveyn Raporu (PedsQL™ Family Impact
Module) 8 kategoride (bedensellik islevsellik,
duygusaliglevsellik, toplumsal iglevsellik, bilissel
islevsellik, iletisim, endise, gunlik igler, aile
iliskileri) toplam 36 sorudan olusur [10]. Pediatrik
Yasam Kalitesi Olgegi olan PedsQL™ Versiyon
4.0 Kisa Form 15 oyun g¢ocuklari igin ebeveyn
raporu (yas 2-4) cocuklarin etkilenme dizeyini
Olcmek icin gelistiriimistir ve aileleri tarafindan
doldurulur. Form 4 kategoriden (fiziksel
fonksiyon, sosyal fonksiyon, okul fonksiyonu,
duygusal fonksiyon) toplam 15 sorudan olusur
[11]. Her iki degerlendirme dl¢egdinde sorulan
sorularin puanlamasi Likert tipi Olcekte 0-4
arasindaki degerlerle dl¢ulir (Asla sorun degil:
0, Nadiren sorun: 1, Bazen sorun: 2, Siklikla
sorun: 3, Her zaman sorun: 4). Puanlar sirasi ile
100-75-50-25 ve 0 olarak kodlanir. Toplam puan
ve alt dlgcek puanlari, alt dlgedi olusturan her
bir 6ge icin puanlarin ortalama degeri alinarak
hesaplanir. Yuksek puanlar yasam kalitesinin
daha iyi oldugunu gosterir.

Uyku kalitesini de@erlendiren Pittsburgh
Uyku Kalitesi indeksi (PUKI) calismaya katilan
tim anneler tarafindan dolduruldu. PUKI toplam
7 bilesenden (6znel uyku kalitesi, uyku latansi,
uyku suresi, ahsiimis uyku etkinligi, uyku
bozuklugu, uyku ilaci kullanimi, gindiz iglev
bozuklugu) olusmaktadir. Her bir bilesen 0-3
arasi puanlanir ve dlgekten toplam 0-21 arasi bir
puan alir. Olgekten alinan puanlarin yiikselmesi,
dusen uyku kalitesini gdstermektedir [12].

istatistiksel degerlendirme

istatistiksel analizler igin Statistical Package
for Social Science (SPSS) 22.0 kullanildi.
Sayisal degiskenler icin tanimlayici veriler
normal olarak dagildiginda ortalamazstandart
sapma olarak ifade edildi. Yas ve PedsQL™
puanlari gibi slrekli degiskenler bagimsiz
Student-t testi ile kargilastirildi. Istatistiksel
anlamhilik p degeri <0,05 olarak kabul edildi.
Degiskenler arasi iliski Pearson Kkorelasyon
analizi kullanilarak degerlendirildi. Kategorik
verilerin bagimh degisken ile olan iligkisini
saptayabilmek igin “Ki-kare testi” kullanildi.

Bulgular

Calismaya AD tanili 6 ay-6 yas arasindaki
50 hastanin annesi ve 2-4 yas kardesi ile 6 ay-6
yas arasindaki saglikli 50 ¢ocugun annesi ve
2-4 yas kardesi olmak Uzere toplam 100 anne ile
100 kardes katildi. AD tanili hastalarin tani yasi
294248 ay idi. AD’li hastalarin hastalik suresi
7,67+6,7 ay idi. AD tanilh hastalarin SCORAD
degerleri  18,646,7 idi. Calismaya katilan
kardeslerin yas ortalamasi AD grubunda 3,2+0,8
yil, kontrol grubunda 3,0+0,8 yil idi, gruplar arasi
istatistiksel anlamli fark saptanmadi. Olgular
anneyas gruplari agisindan degerlendirildiginde,
AD tanili hastalarin annelerinin %16’sinin (n=8)
18-25 yas grubunda oldugu, %72’sinin (n=36)
25-35 yas gurbunda oldugu, %12’sinin (n=6)
35 yas ve Uzerine oldugu saptandi. Saglikli
cocuklardan olusan grubun annelerinin ise
%12’sinin (n=6) 18-25 yas grubunda oldugu,
%82’sinin (n=41) 25-35 yas grubunda oldugu,
%6’sinin  (n=3) 35 yas ve Uzerine oldugu
saptandi. Calismaya katilan annelerin yaslari
incelendiginde AD grubunda 38,96+5,6 yil ve
kontrol grubunda 37,5+5,7 yil olarak saptandi,
gruplar arasinda istatistiksel anlamli fark
saptanmadi. Annelerinin meslekleri bakimindan
degerlendirildiginde, AD’li olgularin annelerinin
%10°unun (n=5) isci oldugu, %6’sinin (n=3)
memur, %8’inin (n=4) ciftci, %76’sinin (n=38)
ise calismadigi, saglikh cocuklardan olusan
grupta ise annelerin %10’'unun (n=5) isci,
%6’sinin  (n=3) memur, %2’sinin (n=1) ciftci,
%82’sinin  (n=41) ise calismadigi saptandi.
Calismadaki olgularin anneleri egitim durumu
bakimindan incelendiginde, AD tanili olgularin
annelerinin %4’Undn (n=2) okuryazar oldugu,
%6’sinin - (n=3) ilkokul mezunu, %Z22’sinin
(n=11) ortaokul mezunu, %54’Gnln (n=27) lise
mezunu, %14’Gntn (n=7) Universite mezunu
oldugu saptandi. Saglkli grupta ise, %4’Gnun
(n=2) okuryazar oldugu, %4’Gnin (n=2) ilkokul
mezunu, %22’sinin (n=11) ortaokul, %54’Gnin
(n=27) lise, %14’Gnun (n=7) Universite mezunu
oldugu saptandi. AD’li olgularda I6kosit sayisi
ve total IgE dlzeyleri kontrol grubuna gore
istatistiksel olarak anlamli derecede ylksek

saptandi.  Eozinofil  sayilari  bakimindan
istatistiksel ~anlamli  farklihk  saptanmadi.
Calismadaki tim olgulara deri prick testi

uygulandi. Yedi tanesi (%58,3) AD tanili, bes
tanesi (%41,7) kontrol grubunda olmak Uzere
toplam 12 olguda deri testi pozitifligi saptandi.
Bes olguda ev tozu akari 1, bes olguda ev tozu
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Sari ve ark.

Tablo 1. Calisma grubunun demografik, klinik ve laboratuvar verileri

Calisma grubu

Kontrol grubu

n=50 n=50 P

AD’ li Gocuk Yasi (Ay) 40,1£24,9 44,2+23,8 0,41
AD tani yasi (Ay) 29+24,8
AD siiresi (Ay) 7,676,7
SCORAD 18,616,7
Kardes yasi (y1l) 3,20,8 3,0£0,8 0,29

Erkek (% n) 46 (23) 68 (34) 0,04
Cinsiyet

Kiz (% n) 54 (27) 32 (16)
Anne yasi 38,96+5,6 37,557 0,16
Lokosit 8501,4+3484,6 8132,2+2272,4 0,048
Eozinofil 331,8+£378,2 261,2+232,6 0,249
Total IgE 17,2+256,9 75,5+105,6 0,039

*AD: Atopik dermatit
*SCORAD: Severity scoring of atopic dermatitis

akari 2, dort olguda inek sutine karsi, dort
olguda yumurta, bir olguda fistik, bir olguda ot
ve tahillar, iki olguda alternariaya karsi duyarlilik
saptandi. Calisma gruplarinin demografik, klinik
ve laboratuvar verileri Tablo 1’de gosterilmistir.

Kardeslerin yasam kaliteleri degerlendirildigi
PedsQL™ olgegi toplam puani AD grubunda
kontrol grubuna gore istatistiksel olarak anlamli
daha disuk saptandi (59,1/76,1) (p<0,001).
Olgekte degerlendirilen 4 alt basligin puanlari
ayri ayri deg@erlendirildiginde AD grubunda

kontrol grubuna gore istatistiksel olarak anlamli
daha duslk saptandi (Tablo 2).

Annelerin yasam kalitelerinin degerlendirildigi
PedsQL™ ebeveyn raporu toplam puanlari
AD grubunda kontrol grubuna gdére daha
duslk saptandi (56,5+9,8/79,2+8), bu farkllik
istatistiksel olarak anlamh idi (p<0,001).
Degerlendirme odlg¢eginin alt gruplarinin puanlari
degerlendirildiginde tim parametreler AD
grubunda kontrol grubuna gore istatistiksel
olarak anlamli disuk saptandi (Tablo 3).

Tablo 2. Atopik dermatitli cocuklarin kardeslerinin yasam kalitesi 6lgegi sonuglari

Calisma grubu (n=50) Kontrol grubu (n=50) p
Fiziksel Puan 55,4+10,4 72,9101 0,001
Duygusal Puan 59,7+10,9 79,3+11,1 0,001
Sosyal Puan 60,2+10,6 78,3+11,4 0,001
Okul Puan 61,0£12,5 73,7¥14,3 0,001
Total Puan 59,1+8,8 76,118,1 0,001
Tablo 3. Atopik dermatitli cocuklarin annelerinin aile etki dlgegdi sonuclari
Calisma grubu (n=50)  Kontrol grubu (n=50) p
Bedensel Puan 53,0+11,4 74,7 0,001
Duygusal Puan. 57,5+11,6 84+11,6 0,001
Toplumsal Puan 59+9,9 83,6+12,6 0,001
Bilissel Puan 54,7+12,1 73,3+10,9 0,001
iletisim Puan 58,5+14,8 83,8+13,9 0,001
Endise Puan 60,1+12,1 85,1+12,7 0,001
Glinliik isler Puan 51+16 73,8 0,001
Aile i|i§ki|eri 58,3+13,7 83,3+11,4 0,001
Toplam Puan 56,5+9,8 79,248 0,001
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AD grubunda annelerin PUKI toplam
puanlari ortalama degerleri kontrol grubuna
gore istatistiksel olarak anlamli daha yuksek
saptandi (14,3+2,4/11,0+2,1) (p<0,001). Olgegin
alt gruplari ayri olarak degerlendirildiginde

alisilmis uyku etkinligi ve uykuya yardimci ilag
kullanimi diginda tim parametrelerinin ortalama
puanlari AD grubunda kontrol grubuna goére
daha yuksek idi, bu farklilik istatistiksel olarak
anlamliydi (Tablo 4).

Tablo 4. Annelerin Pittsburgh Uyku Kalitesi indeksi puanlari

Calisma grubu (n=50) Kontrol grubu (n=50) p

Oznel uyku kalitesi 1,720,6 0,6+0,6 0,001
Uyku latansi 1,340,5 0,6+0,4 0,001
Uyku suresi 6,9+0,6 7,3+0,6 0,003
Alisilmig uyku etkinligi 1,010,6 0,8+0,7 0,25
Uyku bozuklugu 1,6+0,4 1,0£0,1 0,001
Uykuya yardimci ilag kullanimi 0,2+0,5 0,1+0,3 0,2
Gilindlz iglev bozuklugu 1,5+0,7 0,4+0,6 0,001
PUKI 14,3£2,4 11,0£2,1 0,001

*PUKI: Pittsburgh uyku kalitesi indeksi

Calismamizda AD grubunda annelerin
PedsQL™ toplam puanlari ile annelerin PUKI
toplam puanlari arasinda negatif korelasyon
saptandi  (r=-0,583, p<0,001). Kardeslerin
PedsQL™ toplam puanlari ile annelerin PUKI
toplam puanlari arasinda negatif korelasyon
saptandi  (r=-0,555, p<0,001). Kardeslerin
PedsQL™ toplam puanlari ile annelerin
PedsQL™ toplam puanlari arasinda ise pozitif
korelasyon oldugu goérildu (r=0,834, p<0,001)
(Sekil 1, 2).

Tartisma

iyilesme ve alevlenme ataklariyla seyreden
atopik dermatitte kasinti yakinmasi hastaligin
temel bir 6zelligidir ve hastanin yasam kalitesi
Uzerinde onemli derecede negatif etki yaptigi

A

100, 00

80,007

=
g

Kardes PedsQL™ Toplam

40,007
R Sq Linear

= 0,308]

T T T
7,50 10,00 12,50

PUKI toplam

T T
15,00 17,50 20,00

B

Anne PedsQL™ Toplam

bilinmektedir. Kasinti 6zellikle gece artmakta
olup hastalar kadar aile bireylerinin hem yasam
kalitelerini hem de uyku Kkalitelerini olumsuz
etkilemektedir.

AD tanili  hastalarin  annelerinin  ve
kardeslerinin yasam kalitesi ile annelerin uyku
kalitesinin degerlendirildigi calismamizda AD’nin
aile bireylerinin yasam ve uyku kalitesi Uzerine
olumsuz etkisi oldugu gdsterilmistir. Calismamiz
AD’li hastalarin oyun ¢agi kardeslerinin yasam
kalitesinin degerlendirildigi literaturdeki bilinen
ilk calismadir.

Literatirde kronik hastalikli ¢ocuda sahip
ebeveynlerin uyku kalitesinin de etkilendigi,
bunun da yasam kalitesine dogrudan etki ettigi
bildirilmektedir [13]. Fishbein ve ark. [14] AD

100,004

R Sq Limear = 0,34

PUKI toplam

Sekil 1-A. Kardes yasam kalitesi toplam skorlari ile anne uyku kalitesi toplam skorlari arasinda
korelasyon, 1-B. Annelerin yasam kalitesi toplam skorlari ile anne uyku kalitesi toplam skorlari

arasinda korelasyon
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100,00 =

90,00 ==

80,00 —

70,00 =

60,00 —

50,00 —

Pediatrik Genel Yagam Kalitesi Olgedi Kisa form Toplam Puani

40.00 —

40,00 5$0.00 80,00 70,00

R=0.834, p=0.001

80.00 90.00 100,00

Aile Etki Olgegi Toplam Puani

Sekil 2. Pediatrik yasam kalite 6lgedi ile aile etki dlgegdi korelasyonu

tanih okul ¢ag! ¢ocuklarinda yaptigi ¢calismada
uyku bozuklugunun AD’nin yaygin bir belirtisi
oldugu sdéylenmistir. Ulkemizde Yayici Kdken
ve ark. [15] duchenne muskduler distrofisi tanili
cocuklarda ve annelerinde uyku Kkalitesini
degerlendirdikleri ¢alismada annelerin uyku
kalitesinin olumsuz etkilendigi bildirilmigtir.
Yine llkemizde Filiz ve ark. [16] besin alerjisi
olan ¢ocuklarin annelerinde uyku bozuklugunu
degerlendirdikleri calismada 71 besin alerjisi
tanili gocugun annesi ile kontrol grubunda 58
gocugun annesi karsilastirimis, PUKI toplam
puani besin alerjisi olan gocuklarin annelerinde
anlamli yiksek oldugu, uyku kalitesinin kontrol
grubuna goére daha kétu oldugu saptanmistir.
Bir baska calisma ise, agir AD’li ¢ocuklarin
ebeveynlerinin her gece uykularinin béltinerek
40-45 dakikalarini  gocuklarinin  bakimina
harcadiklari belirtilmistir [17]. Calismamizdaki
AD’li hastalarin anneleri Pittsburgh uyku kalitesi
Olcegi ile degerlendirildiginde ahgiimis uyku
etkinligi ve uykuya yardimci ilag kullanimi
disinda tiim parametrelerde ve total PUKI puani
bakimindan kontrol grubuna goére istatistiksel
olarak anlamli yukseklik mevcut idi. Bu veri ile
AD tanili gocuklarin annelerinde uyku kalitesinin
daha dusuk oldugu saptandi.
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Yagsam Kkalitesi, Diinya Saghk Orgiti'ne
gore kisinin icinde bulundugu kltir ve degerler
sistemi icerisinde amaglari, beklentileri, standart
ve ilgileri ile iligkili bir sekilde yasam igindeki
bulundugu yeri algilayis bicimidir. Yasam
kalitesi, kisinin yasamindan memnuniyetini,
islevselligini ve genel iyilik halini yansitir [18].

AD gibi kronik hastaliklar normalden
daha fazla bakim gerektirdiginden hastayi
etkiledigi kadar aileyi de sosyal, emosyonel
ve maddi olarak etkilemektedir [19]. AD tanili
120 hasta gocuk ve ailesinin degerlendirildigi
bir calismada hastaligi aktif ve agir olanlarin
ailelerinde dermatolojik yasam kalitesi daha
disUk saptanmistir [20]. Siafaka ve ark. [21]
AD tanili 75 ¢ocuk ve annelerinin dahil edildigi
¢alismada AD’nin yasam kalitesi Uzerinde orta
dizeyde etkili oldugu, bunun da hastaligin
siddeti ve kronikligi ile ilgili oldugu bulunmustur.
Al Shobaili [22] yaptigi 447 AD tanili pediatrik
hastanin ailelerinin incelendigi galismada yasam
kalite duzeylerinde %96,6 oraninda olumsuz
etkilenme oldugu ve SCORAD siddeti ile pozitif
korelasyon gosterdigi gosterilmistir. Pedersen
ve ark. [23] 5 yas alti 2242 AD tanili ¢cocuk ve
annelerinde yasam kalitesini degderlendirildikleri
calismada hasta cocuklarin ve annelerinin
yasam Kkalitelerinin distigl, hastalik siddeti
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ile yasam kalitesinin  pozitif korelasyon
gOsterdigi saptanmistir. Huang ve ark. [24]
AD’de yasam kalitesini degerlendirdikleri ve
27 calismayi dahil ettikleri derlemede, AD
tanili hastalarin ve ailelerinin yasam kalitesinin
uyku bozukluguna ve hastaligin en belirgin
Ozelligi olan kasintiya bagli olarak bozuldugu
saptanmistir. Ulkemizde Giindiiz ve ark. [25]
yaptigi 1 ay-6 yas araligindaki 70 AD tanil,
50 kontrol grubu olmak Uzere toplam 120
¢ocuk ve annelerinin dahil edildigi ¢alismada
yasam Kkalitesi icin SF-36 anketleri ¢alisiimis,
annelerinde fiziksel islevsellik diginda etkilenme
olmadigi bulunmustur. Literattrle uyumlu olarak
calismamizda AD tanili ¢gocuklarin annelerinin
PedsQL™ ile degerlendirilen yasam kalite
Olgeklerinin kontrol grubuna gére anlamli olarak
disiUk oldugu goérilmustur. Calismamizda anne
yasam Kkalitesi ile kardeglerin yasam Kkalitesi
arasinda iligki oldugu gosterilmigtir. Annenin
yasam Kkalitesinin dismesi kardeslerin yasam
kalitesinde diismeye neden oldugu goriimustir.

Kronik hastaligi olan kardese sahip
cocuklarda depresyon, anksiyete bozuklugu,
travma sonrasi stres bozuklugu, daha disuk
yasam kalitesi de@erleri ya/ya da akran sorunlari
gibi birgok sorun gériilebilmektedir. Ozellikle
kronik hastaligin agir ve yasami tehdit edici
oldugu durumlarda saglkli kardeslerin psikolojik
islevlerinde etkilenmenin daha belirgin oldugu
gOsterilmistir [3]. Kronik hastaligi olan kardese
sahip saglikh kardesler (zerinde vyapilan
calismalarda; saglikli cocuklarin, ice kapanma,
saldirganlik, depresyon, kaygi, sugluluk,
karisiklik ve izolasyon gibi farkli duygular
yasadiklari gosterilmigstir [26]. Aile yagsamindaki
degdisimlere asiri tepki verme, ayrilma kaygisini
yasama, aile dizeninin disinda kaldiklarini
distinme bu ¢ocuklari olumsuz etkileyebilmekte
ve bu cocuklarin yalnizlik ve Kkisisel saglik
durumuyla ilgili kaygilar arttikca, dusik
benlik saygisi, kéti benlik kavrami ve zayif
okul performansi riski de artmaktadir. Kronik
hastaligi olan ¢ocuga sahip aileler, hastalhdin
getirdigi anormal stregle birlikte blylk oranda
hastaligi olan c¢ocuga odaklandiklari igin,
diger kardeslerin ihtiyaclarini kargilamakta
yetersiz  kalabilmektedirler. Kanser hastasi
cocuklarin kardeslerinde yapilan bir calismada,
saglikll kardesin ‘hasta c¢ocugun yasadigi
strese benzer bir stres’ yasadigi gosterilmistir
[27]. Ulkemizden Yilmaz ve ark. [28] astimli
cocuklarin kardeslerinde yaptidi calismada

kardeslerin duygusal fonksiyonlarinin olumsuz
etkilendigini  gostermiglerdir.  Calismamizda
AD’li hastalarin kardeglerinde yasam kalitesinin
saglikli kontrol grubuna gdére anlamli olarak
dislk oldugu saptandi. Ayrica PedsQL™
yasam kalite 6lgeginin 4 alt grubu olan fiziksel,
sosyal, okul ve duygusal fonksiyonlari ayri
ayri  deg@erlendirildiginde AD’li  hastalarin
kardeslerinde anlamli olarak olumsuz etkilenme
oldugu goéralmastar

Calismamizda uyku kalitesinde bozulma ile
anne ve gocuk yasam kalitesi arasinda negatif
yoénde bir korelasyon oldugu saptanmistir (Sekil
1A, B).

Sonugc olarak, AD kronik bir hastalik olmakla
birlikte, hastalari ve yakin c¢evrelerini énemli
Olciide etkileyebilmektedir. Calismamiz AD’li
cocuk hastalarin 6zellikle anne ve kardeslerinin
yasam kalite olgedinin beraber degerlendirildigi
ilk calisma niteligini tagsimaktadir. AD’li olgularda
aile bireylerinde yagsam kalitesinin dustigu, uyku
kalitesinin bozuldugu sonuglarina variimakla
birlikte, daha saglikli veriler elde edilebilmesiigin
daha genis katihmli ve ¢ok merkezli destekleyici
calismalara da ihtiyag oldugunu distinmekteyiz.
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Abstract

Purpose: The use of a drain during a laparoscopic bilateral tubal sterilization (L/S BTS) operation is not a
routine procedure, but enables close follow up of a patient when there is suspected bleeding. The aim of this
study was to investigate the potential benefits of drain placement during L/S BTS operation in respect of the
gastrointestinal system postoperatively.

Materials and methods: A retrospective evaluation was made of patients applied with L/S BTS at Turhal State
Hospital between June 2019 and March 2021. The study included a total of 64 women; 22 applied with a drain
during L/S BTS operation and 42 women not applied with a drain. The two groups of patients were compared
in respect of age, time to postoperative gas-faeces output, abdominal pain, the formation of intra-abdominal
abscess-hematoma, wound site infection, operation time, and time of hospital discharge.

Results: In the comparison of the patients with and without a drain, there was seen to be earlier gas and faeces
output in the patients where a drain was used (p=0.003, p=0.018). Greater abdominal pain was felt in the first 12
hours (p=0.029), and a higher rate of wound site infection was observed (p=0.008) in the patients with a drain.
Conclusion: Perioperative placement of a drain in patients applied with L/S BTS was seen to result in earlier
gas-faeces output but greater abdominal pain. Drain application in the early postoperative period can be
considered to have a positive effect on the bowel movements evacuating laparoscopy gas.

Key words: Bilateral tubal sterilization, drain, laparoscopy.

Sahin B, Cura Sahin G. The effect on postoperative bowel movements of intraoperative drain application during
laparoscopic bilateral tubal sterilization. Pam Med J 2022;15:485-490.

Oz

Amag: Laparoskopik bilateral tubal sterilizasyon (L/S BTS) operasyonu sirasinda dren kullanimi rutin bir
uygulama olmayip kanama slphesi durumunda hastanin yakin takibini mimkin kilar. Bu galisma ile L/S
BTS operasyonu sirasinda dren uygulamasinin postoperatif ddnemde gastrointestinal sistem agisindan olasi
faydalarini arastirmak amaglanmistir.

Gereg ve yontem: Turhal Devlet Hastanesi’nde Haziran 2019 ile Mart 2021 arasinda L/S BTS uygulanmis
hastalarin dosya verileri retrospektif olarak tarandi. Calismaya L/S BTS operasyonu sirasinda dren uygulanmis
22 hasta kadin ile L/S BTS operasyonu sirasinda dren uygulanmamis olan 42 hasta kadin olmak tizere toplamda
64 hasta kadin dahil edildi. Gruplar; yas, ameliyat sonrasi gaz-feges ¢ikisina kadar gegen stre, karin agrisi,
karin i¢i apse-hematom olusumu, yara yeri enfeksiyonu, ameliyat slresi ve hastaneden taburcu olma siresi
agisindan karsilastinldi.

Bulgular: Dren kullanilan hastalar ile dren kullaniimayan hastalar karsilastirdiklarinda; dren kullanilan hastalarda
gaz ve gaita ¢ikis saatlerinin daha erken oldugu bulundu (p=0,003 ve p=0,018). Ancak dren kullanilan hastalar
ilk 12 saatte daha fazla abdominal agri hissetmekteydiler (p=0,029). Yine dren konulan hastalarda daha fazla
yara yeri infeksiyonu olustugu gozlendi (p=0,008).

Sonug: L/S BTS yapilan hastalara peroperatif dren uygulanmasi ile postoperatif ddonemde gaz-gaita ¢ikisi daha
erken saatte olmakta ancak abdominal agri hissi daha fazla olmaktaydi. Dren uygulamasi ile postoperatif erken
dénemde bosalan laparoskopi gazinin bagirsak hareketlerini olumlu yénde etkiledigi kanaatindeyiz.

Anahtar kelimeler: Bilateral tubal sterilizasyon, dren, laparoskopi.
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Introduction

Tubal sterilization (TS) is the general term
used to refer to surgical procedures applied to
prevent gametes or a fertilised oocyte passing
from the tube to the endometrial cavity where it
could be implanted, with the aim of preventing
pregnancy [1]. Since the introduction of the
routine use of laparoscopy in the 1970s, the
most selected technique, especially in the
interval period, has become the laparoscopic
bilateral tubal sterilization (L/S BTS) method
[2]. Following the development of mechanical
methods in particular and increased reliability
of the electrocoagulation technique, L/S BTS
became more widely used [3].

The main advantages of laparoscopy are
good cosmetic results, a shorter hospitalisation
time and low adhesion score [4]. Carbon dioxide
is used during laparoscopy to expand the
peritoneal cavity and create pneumoperitoneum.
Following this procedure, an amount of residual
gas may inevitably remain in the peritoneal
cavity. Although it is a less invasive technique,
patients who have undergone laparoscopy may
experience postoperative shoulder pain, nausea
and vomiting, and the time to gas-faeces output
may be prolonged, due to this residual gas [5].

It has been reported that peritoneal gas
drainage in the first 4-6 hours after laparoscopy
reduces the volume of residual intraperitoneal
gas and consequently improves symptoms in
the recovery period [6, 7]. However, it has also
been reported that routine drain use increases
the possibility of postoperative infection [8].
Kerimoglu et al. [9] demonstrated that the use
of a drain in patients undergoing laparoscopic
ovarian cystectomy increased postoperative
abdominal pain and prolonged the length of stay
in hospital.

The aim of this study was to investigate
the effects of drain application during L/S BTS
operation on the gastrointestinal system in
the postoperative period in respect of nausea-
vomiting, the time to gas-faeces output,
abdominal pain, and potential intra-abdominal
abscess or hematoma formation, wound site
infection, and the time to discharge.

Material and method

This study was conducted as a restrospective
examination of the data of 64 female patients
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who underwent L/S BTS on their own and
their husband’s request in the Obstetrics and
Gynaecology Clinic of Turhal State Hospital
between June 2019 and March 2021.

An intra-abdominal drain was placed at the
end of the procedure in 22 patients, and no
drain was placed in 42 patients. The women
included in the study were aged 30-45 years,
and had no co-morbid diseases. Patients were
excluded from the study if the procedure had
to be converted to open surgery during the
operation or if complications developed such
as organ perforation. Approval for the study
was granted by the Ethics Committee of Tokat
Gaziosmanpasa University. All patients provided
informed consent.

The operations of all the patients were
performed by the same surgeon. In all cases,
1 gr cefazoline was administered intravenously
as prophylactic antibiotic 30 minutes before
general anaesthesia induction (It was not
applied to those with penicillin allergy). L/S was
applied with the standard 2-port method, with the
placement of one 10 mm port from the umbilicus
and the other 5 mm port from the left lateral
inferior abdominal wall, following the creation of
a distension environment using carbondioxide
via a Veress needle placed intra-umbilically.
Using LigaSure Impact (LS, Medtronic, Dublin,
Ireland), the cauterisation-cutting and tissue
removal procedures were applied to the
bilateral tubes. During the procedure, the gas
pressure was set to 12 mm Hg, and at the end
of the operation, mild abdominal compression
was applied to all the patients to passively
remove the carbondioxide. Postoperative pain
control was provided for all the patients with
100 mg diclofenac followed by 3 doses of 500
mg paracetamol every 8 hours. Some of the
patients were obese, and all of them received
enoxaparin 0.4 2*1 in the postoperative period
with the recommendation of the cardiovascular
doctor.

In 22 of the L/'S BTS operations, because
of suspected bleeding, a soft plastic drain was
placed in the left lateral inferior abdominal wall
from where the 5 mm trochar had been removed,
and this drain was then removed after 24 hours.
In 42 of the L/S BTS operations, no drain was
used. The two patient groups of with and without
drain were compared in respect of age, body
mass index (BMI), previous abdominal surgery,
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and operating time, and in the postoperative
period, nausea-vomiting, abdominal pain, time
to first gas-faeces output, length of hospital stay,
and complications in the first 2 weeks (intra-
abdominal abscess- hematoma, wound site
infection). The severity of abdominal pain felt in
the first 12 hours postoperatively was evaluated
using a Visual Analog Scale (VAS).

Statistical analysis

Data obtained in the study were analyzed
statistically using SPSS wvn 20 software
(Statistical Package for Social Sciences,
Chicago, IL, USA). Descriptive statistics were
presented as meantstandard deviation values
for continuous variables, and as number (n)
and percentage (%) for categorical variables.
In the comparisons of paired groups, the Mann
Whitney U-test, the Independent Samples t-test,

or the Chi-square tests were used. A value of
p<0.05 was accepted as statistically significant.

Results

Evaluation was made of a total of 64
patients who underwent L/S BTS; 22 applied
with a drain and 42 not applied with a drain.
The patient characteristics, postoperative
VAS scores, and operative outcomes of both
groups are shown in Table 1. The mean age of
the patients was 32.55+2.77 years in the drain
group and 33.10+3.13 years in the non-drain
group (p=0.491). No significant difference was
determined between the groups in respect of
BMI and history of abdominal surgery (p=0.262,
p=0.619). The operating time 0f 43.18+8.38 mins
in the group with drain applied was statistically
significantly longer compared to 36.19+6.22
mins in the group where no drain was used

Table 1. Patient characteristics and postoperative findings

Drain (+) n=22 Drain (-) n=42 p value
Age (years) 32.55+2.77 33.10£3.13 0.491
BMI (kg/m2) 27.95+2.12 28.86+3.68 0.262
Previous abdominal operation 6 (27.27%) 14 (33.33%) 0.619
Operation time (min) 43.18+8.38 36.1916.22 0.001*
Nausea/vomiting 4 (18.18%) 7 (16.67%) 0.879
VAS scoreforabdominalpain (first 12 hours) 4.82+2.68 3.26x2.5 0.029*
Time to gasoutput (hour) 16.3616.52 21.33%5.9 0.003*
Time to first defecation (hour) 26.36+7.57 31.24+7.61 0.018*
Postoperativelength of stay in hospital (hours) 40.36£17.19 39.43+13.84 0.814
Intra-abdominal abscess 1 (4.54%) 4 (9.52%) 0.481
Intra-abdominal hematoma 1 (4.54%) 5 (11.9%) 0.337
Infection at incision site 5 (22.72%) 1(2.38%) 0.008*

Variables are presented as mean * standard deviation (SD) values or number (n) and percentage (%)

(p=0.001). The postoperative VAS scores were
4.82+2.68 in the drain group and 3.2612.5 in the
non-drain group (p=0.029). The time to first gas
output and defecation was earlier in the group
applied with a drain (p=0.003, p=0.018). No
significant difference was determined between
the groups in respect of length of hospital stay
(p=0.814) or the development of intra-abdominal
abscess or hematoma (p=0.481, p=0.337). A
higher rate of infection in the incision line was
observed in the group with a drain applied
(p=0.008).

Discussion

In this study, an evaluation was made of

22 patients with a drain applied because of
suspected bleeding and 42 patients for whom
the procedure was completed without drain
placement in L/S BTS operations performed
in a single centre in a period of approximately
2 years. The study results showed that the
patients with a drain applied had a shorter
postoperative time to first gas output and
defecation but experienced more pain in the first
12 hours and developed more infection in the
incision line. The placement of a drain was also
seen to prolong the operating time.

The presence of gas or fluid in the
peritoneal cavity following laparoscopic
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surgery can increase the risk for the patient of
experiencing pain or developing infections or
other complications [10]. To reduce this risk,
an intraperitoneal drain is generally placed
at the end of the operation. Many studies
have suggested that drain placement after
laparoscopy could play a role in reducing pain
[11-13], as the drain assists in more rapid
expulsion of residual intraperitoneal carbon
dioxide. Thus, especially shoulder pain, and
abdominal pain are reduced, the patient can be
mobilized earlier in the postoperative period and
can then be discharged from hospital earlier.

However, it has also been reported that the
use of a drain can increase abdominal pain
and cause discomfort for reasons such as
subcutaneous and sub-fascia irritation, tissue
damage and obstruction or twisting [14]. In
the current study, the mean VAS scores of the
patients with a drain were determined to be
higher than those of the patients without a drain.
The placement of the drain was considered to
have increased the pain scores by causing
subcutaneous and sub-fascia irritation. In a
study by Georgiou et al. [15], drain placement
was shown to have led to pain causing a
prolonged length of stay in hospital. In the
current study, both the groups of patients with
and without drain had similar times to discharge.

In patients with an intraperitoneal drain
placed perioperatively, more comfortable
bowel movements have been reported as
no increase in intra-abdominal pressure has
formed associated with less laparoscopic gas
in the abdomen postoperatively [16]. In the
current study, the patients with drain placement
had less nausea and vomiting and earlier gas-
faeces output. It was determined that in the
group where a drain was not used, intestinal
peristalsis was decreased by the residual
laparoscopic gas, however small the amount,
increasing intra-abdominal pressure, and thus,
gas-faeces output was delayed.

The ideal drain catheter should totally drain
retained fluid, thus preventing the development
of infection, should not damage the surrounding
tissues, and should be able to be easily removed
when necessary [17]. However, the use of a
drain is a cause of concern among surgeons as
to whether or not it will constitute an infection
risk. Micro-organisms can enter from the
external environment and infect other tissues,
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especially the abdominal wall. Shen et al. [18]
evaluated 164 cases where a prophylactic
drain was used during laparoscopic-assisted
vaginal hysterectomy, and reported that there
was no need for routine drain use in respect
of postoperative infection and morbidity. In our
study, some of the patients with intraabdominal
abscess and wound infection; patients who
stated that they were allergic to penicillin. These
patients received only flagyl as an antibiotic
in the postoperative period. In addition, it
was later understood that these patients with
intra-abdominal abscess and wound infection
unfortunately did not use their medicines
properly at home and did not make their
dressings properly in the postoperative period.
Some of the patients with hematoma were
obese, and all of them received enoxaparin
0.4 2*1 in the postoperative period with the
recommendation of the cardiovascular doctor.
The cause of bleeding has been attributed
to enoxaparin. In addition, the epigastric
superficialis arteries were damaged unnoticed
during the 5 mm port trocar insertion during
the operation. The reason why this was not
noticed was that the laparoscopy gas created
pressure, causing the intraoperative hematoma
to be missed. Hematomas naturally turned into
intra-abdominal abscesses. In addition, the
surgical suture used for the drain fixation is
non-absorbable and was deliberately removed
so that the suture remains in the postoperative
period. Because in the sutured incision, the
wound lips will get closer, it is believed that it
will close in a shorter time. However, this suture
stay also caused infection. In the current study,
a higher rate of wound site infection was seen in
the group with a drain applied than in the group
with no drain.

There were some limitations to this study.
Due to the retrospective design, data were
collected and analyzed from the available patient
follow-up forms and patient files. The relatively
low number of patients in each group could
have caused the results not to be significant
in the comparisons of some parameters. In
this context, there is a clear need for further,
prospective studies with greater numbers of
patients.

In conclusion, the data of this study
demonstrated that  perioperative  drain
placement in patients undergoing L/S BTS
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resulted in earlier expulsion of laparoscopic gas
postoperatively and earlier gas-faeces output.
The use of a drain can be considered to have
had a positive effect on the early postoperative
bowel movements evacuating laparoscopic gas.
However, the presence of the drain also caused
the patients to feel more abdominal pain.

Conflict of interest: No conflict of interest is
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Koroner yavas akim fenomeni olan hastalarda plazma aterojenik
indeksinin incelenmesi

Evaluation of plasma atherogenic index in patients with coronary slow flow phenomenon

Mehmet Koray Adali, ipek Biiber, Anil Tirkdz, Aysen Til

Gonderilme tarihi:22.03.2022 Kabul tarihi:25.03.2022
0z

Amag: Koroner yavas akim fenomeni (KYAF), patofizyolojisi halen net olmasa da koroner arter hastaligi
(KAH) énciisii ve diffiiz ateroskleroz ile iliskili olarak kabul edilmektedir. Plazma aterojenik indeksi (PAI) yiiksek
kardiyovaskiiler risk ile iliskilidir. Bu galismada KYAF ile PAI arasindaki iliskinin arastirilmasi amaclanmustir.
Gereg ve yontem: Retrospektif olarak Ocak 2019 ile Kasim 2021 tarihleri arasinda koroner anjiyografi (KAG)
uygulanan ve KYAF saptanan hastalar ile normal koroner arterleri (NKA) olan toplam 214 hastanin hastane
kayitlari ve KAG goruntileri incelenmigtir.

Bulgular: Hastalar KYAF (n=107) ve NKA (n=107) olmak Uzere iki gruba ayrildi. Yas ortalamasi 59,3 olup
%50,9'u erkekti. iki grup arasinda cinsiyet dagihmi, yas, HT sikli§i ve sigara éykiisii disinda diger demografik
Ozellikler benzerdi. Glomertler filtrasyon hizi (GFH), serum kreatinin dizeyi, LDL-K, HDL-K, non HDL-K ve
trigliserid diizeyleri disinda laboratuvar bulgulan arasinda fark yoktu. PAI degeri, KYAF olan hastalarda yiiksek
ve istatiksel olarak anlamh bulundu (p<0,001). Backward lojistik regresyon analizinde yas, sigara kullanimi,
GFH ve PAI, KYAF icin bagimsiz prediktér olarak saptanmistir. ROC egrisi analizinde KYAF'yi 6ngérmede PAI
cut-off de@eri 0,068 olarak saptanmistir [sensitivite %72, spesifite %42, egri altinda kalan alan (AUC)=0,630;
p=0,045].

Sonug: Aterojenik dislipideminin degerlendiriimesinde hizli, ucuz, giinlik Kklinik pratikte uygulanabilir bir indeks
olan PAI, KYAF olan hastalarda geleneksel risk faktorleri olan yas, sigara kullanimi, LDL-K diizeyi ve GFH ile
birlikte bagimsiz prediktor olarak bulunmustur.

Anahtar kelimeler: Koroner yavas akim fenomeni, plazma aterojenik indeksi, koroner arter hastaligi.

Adall MK, Biber |, Tirkdz A, Til A. Koroner yavas akim fenomeni olan hastalarda plazma aterojenik indeksinin
incelenmesi. Pam Tip Derg 2022;15:491-498.

Abstract

Purpose: Coronary slow flow phenomenon (CSFP) is considered a precursor of coronary artery disease (CAD)
and associated with diffuse atherosclerosis, although its pathophysiology is still unclear. The atherogenic index
of plasma (AIP) is associated with high cardiovascular risk. In this study, it is aimed to investigate the relationship
between AIP and CSFP.

Material and method: Hospital records and coronary angiography (CAG) images of 214 patients with normal
coronary arteries (NCA) and CSFP patients who underwent CAG between January 2019 and November 2021
have been retrospectively reviewed.

Results: The patients were divided into two groups, CSFP (n=107) and NCA (n=107). The mean age was 59.3
years and 50.9% were male. Other demographic characteristics were similar between the two groups, except
for gender distribution, age, frequency of HT, and smoking history. There was no difference in laboratory findings
except glomerular filtration rate (GFR), serum creatinine level, LDL-C, HDL-C, non-HDL-C, and triglyceride
levels. The AIP value was found high and statistically significant in patients with CSFP (p<0.001). In the backward
logistic regression analysis, age, smoking, GFR, and AIP were determined as independent predictors for CSFP.
In ROC curve analysis, the cut-off value of AIP was found 0.068 in predicting CSFP [sensitivity 72%, specificity
42%, area under the curve (AUC)=0.630; p=0.045].

Conclusion: AIP, a rapid, inexpensive, and applicable index in daily clinical practice for the evaluation of
atherogenic dyslipidemia, was found an independent predictor together with the traditional risk factors of age,
smoking, LDL-C level, and GFR in patients with CSFP.

Key words: Coronary slow flow, atherogenic index of plasma, coronary artery disease.
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Giris

Koroner yavas akim fenomeni (KYAF),
koroner anjiyografilerin (KAG) %1-7 kadarinda
gorulen, koroner ektazi, obstriiktif koroner arter
hastaligi (KAH), koroner spazm, ventrikller
disfonksiyon, bag dokusu hastaldi, kalp kapak
hastaligi gibi bagka patolojilerin yoklugunda, bir
veya daha fazla koroner arterin distal kesiminin
kontrast madde ile ge¢ opasifikasyonu ile
karakterizedir [1, 2]. Patofizyolojisi halen
belirsizdir. Mikrovaskuler rezistans, trombosit
disfonksiyonu, oksidatif stres, sistemik/lokal
inflamasyon veya bunlarin kombinasyonu
altta yattigi dislndlen patofizyolojik
mekanizmalardan birkacidir [3, 4].

intravaskiller USG (IVUS) calismalari
KYAF’'nin  hem mikrovaskiler sistemi hem
de epikardiyal koroner arterleri etkileyebilen
diffiz aterokslerozun bir formu olabilecegini
dusundurmektedir [5, 6]. Koroner endotelyal
disfonksiyon akimi sinirlayici aterosklerotik
lezyonlardan ¢ok daha dnce ortaya ¢ikan dncl
bir bulgu olarak degerlendirilebilir [7]. KYAF
subklinik seyreden ve obstriktif lezyona yol
acmamis ancak mikrovaskiler disfonksiyona
neden olan ateroskleroz &ncult klinik bir
durumdur.

Buyuk  partiktllid, yuksek  yogunluklu
liporotein kolesterol (HDL-K) azalmis KAH ile
iligkili iken, kigik HDL-K partikilleri ile kiglk-
yogun disik yogunluklu liporotein (sdLDL,
small dense LDL) plazma LDL kolesterolden
(LDL-K) daha aterojeniktir ve ateroskleroz ve
kardiyovaskiler hastaliklarin prediktortdir[8, 9].
2002 National Cholesterol Education Program
(NCEP), sdLDL'yi KAH risk faktoru olarak kabul
etmis ve Odlgllmesini 6nermistir [10]. Ancak
klinik pratikte 6lcim kompleksitesi ve maliyeti
nedeniyle kullanimi sinirhdir. Plazma aterojenik
indeks (PAI), plazma trigliseridinin (TG) HDL-
K'e molar oraninin 10 tabaninda logaritmasi
[PAi=Iog10 (TG/HDL-K)] ahlnarak elde edilen
ve indirekt olarak sdLDL seviyelerini gosteren
bir parametredir. Plazma aterosklerozunu ve
KAH’I 6ngérmekte kullaniimaktadir [9, 11]. Bu
calismada PAI ile KYAF arasindaki iliskinin
incelenmesi amaclanmistir.
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Gereg ve yontem

Bu calisma Pamukkale Universitesi Tip
Fakiltesi, Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu tarafindan onaylanmistir. Calisma
Helsinki Bildirgesine gdre yurutalmuagtar.

Hasta segimi

Calismaya Pamukkale Universitesi Tip
Fakiltesi Hastanesi kayitlarindan retrospektif
ve ardisik olarak Ocak 2019 ile Kasim 2021
tarihleri arasinda Pamukkale Universitesi Tip
Fakultesi Hastanesi Kardiyoloji Klinigi veya Acil
Servisine gogus agdrisi sikayeti ile basvuran,
eforlu egzersiz testi (treadmill) veya miyokard
perflizyon sintigrafisi ile iskemi saptanan kronik
koroner sendromlu hastalar ile kararsiz anjina
pektoris tanisi olan ve KAG yapilan hastalar
alindi. Hastalarin fizik muayeneleri, duzenli
kullandiklari  ilaglar,  elektrokardiyografileri
(EKG) ve ekokardiyografileri (EKO) incelendi.
KAH (=2%40 Uzerinde lezyon, dnceden koroner
stent veya baypas Oykusli olan), gegirilmis
miyokard infarktisi o6ykUsu, koroner arter
ektazisi olan, orta-ciddi kalp kapak patolojisi
bulunan, kalp yetersizligi (EF £%50), konjenital
kalp hastahgi, periferik arter hastaligi olan,
ileri evre karaciger ve bdbrek yetersizligi olan
hastalar, onkolojik hastalik 6ykusi bulunan
hastalar, pulmoner emboli, aktif infeksiyon,
kronik inflamatuar ve otoimmuin hastalik dykisu
bulunan hastalar, KOAH’I olan hastalar ve lipid
metabolizmasini etkileyen ilag kullanan hastalar
calismadan dislandi. Hipertansiyon (HT) varlgi,
>140 mmHg sistolik ve/veya diyastolik basing
>90 mmHg basin¢ veya antihipertansif ilag
kullanimi olarak tanimlandi. Diyabetes mellitus
(DM) varhgi aclik kan sekeri >126 mg/dL veya
anti-diyabetik ila¢c kullanimi olarak tanimlandi.
Guncel hiperlipidemi kilavuzlarina gére [12]
hedef LDL-K ve TG degerinin Uzerinde olan
hastalar hiperlipidemi (HL) olarak kaydedildi.
KAG goriuntilerine gore hastalar normal koroner
arterleri (NKA) olan ve KYAF olan hastalar
olmak uzere iki gruba ayrildi.

Koroner anjiyografi ve TIMI kare sayimi

Tum KAG prosedurleri femoral veya radyal
arteryoluile standart Judkins metodu kullanilarak
yapildi. Sag, sol oblik, kaudal ve kraniyal agilarla
gorantuler saniyede 15 kare (frame per second,
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fps) olacak sekilde elde edildi. Her pozlamada
yaklasik 6-10 ml opak madde enjeksiyonu sabit
hizda uygulandi. KAG goérintileri hastane
kayit sisteminden, hasta klinik bilgilerine kor iki
kardiyolog tarafindan degerlendirdi. Gibson ve
ark. [13] tarafindan tanimlanan Thrombolysis in
Myocardial Infarction (TIMI) kare sayisi (TKS)
ile koroner kan akimi her bir koroner arter igin
hesaplandi. ilk kare koroner arter ostiumunun
kontrast maddeyle tam doldugu, son kare
ise kontrast maddenin koronerin distal dalina
ulastigi kare olarak belirlendi. Left anterior
descending (sol 6n inen koroner arter) (LAD)
icin arterin distal bifurkasyonu, sirkumfleks
(Cx) icin en uzun segmentinin distal catali ve
right coronary artery (sag koroner arter) (RCA)
icin posterolateral dalinin ilk yan dal distal dal
olarak belirlendi. LAD diger koroner arterlerden
daha uzun ve icerisinde opak seyri daha fazla
oldugu icin LAD'nin TKS’si 1,7'ye bodlinerek
dizeltiimis kare sayisi hesaplandi. Ortalama
TKS, LAD, Cx ve RCA TKS’lerinin ortalamasi
olarak hesaplandi. LAD igin 36,2+2,6 kare, Cx
icin 22,244 ,1 kare ve RCAi¢in 20,413 kare Uzeri
KYAF olarak degerlendirildi [13].

Laboratuvar bulgularinin degerlendiriimesi
ve PAI hesaplanmasi

Hastane kayitlarindan 12 saatlik aglik
sonrasi alinan laboratuvar tetkikleri incelendi.
Plazma total kolesterol (TK), LDL-K, HDL-K ve
TG degerleri, aclik kan sekeri, bobrek fonksiyon
testleri ve hemogram degerleri kaydedildi. Non
HDL-K, TK'den HDL-K’nin ¢ikariimasi ile elde
edildi. Kolesterol ve TG degerleri mg/dl'den
mmol/L’ye gevrildi (TK, LDL-K, HDL-K ve non
HDL-K icin mg/dl degeri 0,0259 katsayisi ile, TG
icin 0,0113 katsayisi ile garpildi) [14]. Elde edilen
degerler [PAi=Iog10 (TG/HDL-K)] formiliinde
yerine konarak PAI de@eri hesaplandi.

istatistiksel analiz

Hastalarin ~ sdrekli  degisken  verileri
agirhkli ortalama + standart sapma olarak,
kategorik degisken verileri ise n, (%) olarak

Ozetlendi. Verilerin normal dagihm saglayip
saglamadigi Kolmogorov—Smirnov ve Shapiro-
Wilk testi kullanilarak kontrol edildi. Normal
dagilim  goOsteren  sayisal  degiskenlerin
karsilastinimasinda T testi kullanildi. Normal
dagihma uymadig1 tespit edildiginde Mann-
Whitney-U testi tercih edildi. Kategorik
degiskenler ise x2 testi ile karsilastinidi, gerekli
durumlarda Yates dizeltmesi ya da Fisher’in
exacttestikullanildi. ikilikargilastirmada p<0,100
altinda olan ve KAH risk + degerlendirildi. P
degerinin 0,05'ten kiglk olmasi %95 given
araliginda istatistiksel olarak anlamli kabul
edildi. PAI degerinin en iyi cut-off degerinin
belirlenebilmesi icin ROC analizi yapildi.

Bulgular

Toplamda 107 NKA ve 107 KYAF olan 214
hasta c¢alismaya alinmistir. Hastalarin yas
ortalamasi 59,3+11,7 olup %50,9'u erkekti. iki
grup arasinda cinsiyet dagihmi, yas, HT sikhgi
ve sigara Oykusu disinda diger demografik
Ozellikler benzerdi. Glomeruler filtrasyon hizi
(GFH), serum kreatinin dizeyi, LDL-K, HDL-K,
non HDL-K ve trigliserid duzeyleri diginda
laboratuvar bulgular arasinda fark yoktu.
PAI degeri KYAF olan hastalarda yiiksek ve
istatiksel olarak anlamli bulundu (p<0,001).
Hastalarin demografik dzellikleri ve laboratuvar
bulgular Tablo 1’de dézetlenmistir.

KYAF olan hastalarda LAD, duazeltiimis
LAD, Cx, RCA ve ortalama TKS’leri, NKA olan
hastalara gére anlamli olarak yuksekti (p<0,001).
Tablo 2'de iki grup arasindaki koroner arterlere
go6re TKS dagilimi gérilmektedir.

KYAF prediktorlerinin belirlenebilmesi
yapilan backward lojistik regresyon analizinde
yas, sigara kullanimi, GFH ve PAI bagimsiz
prediktor olarak saptanmistir (Tablo 3). ROC
egrisi analizinde KYAFyi 6ngérmede en iyi
PAI cut-off degeri 0,068 olarak saptanmistir
[sensitivite %72, spesifite %42, egri altinda
kalan alan (AUC)=0,630; p=0,045] (Sekil 1).
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Tablo 1. Hastalarin demografik 6zellikleri ve laboratuvar bulgulari

KYAF NKA p degeri*
(n=107) (n=107)

Cinsiyet, erkek, n (%) 65 (60,7) 44 (41,1) 0,004
Yas, yil 61,2+11,3 57,4+11,8 0,015
Sistolik TA, mmHg 132+20,3 13118 0,743
Diastolik TA, mmHg 78,5131 78,1+11,2 0,805
HT, n (%) 59 (55,1) 43 (40,2) 0,029
DM, n (%) 30 (28) 28 (26,2) 0,758
HL, n (%) 17 (15,9) 13 (12,1) 0,555
Sigara kullanimi, n (%) 62 (57,9) 22 (20,6) <0,001
ilaglar, n (%)

ACEI/ARB 45 (42,1) 40 (37,4) 0,485

Beta blokér 41 (38,3) 31 (29) 0,148

KKB 25 (23,4) 15 (14) 0,115

OAD 22 (20,6) 24 (22,4) 0,868
Hemoglobin, g/L 13,9£1,8 13,6+1,6 0,247
WBC, 10%/uL 8,7+2,7 8,14+2,2 0,086
Platelet, 10%/uL 245,7463,2 239,1475,5 0,495
Aclik glukoz, mg/dl 129,3162 121149 0,263
Kreatinin, mg/dI 0,91+0,2 0,83+0,2 0,003
GFH, ml/dk 81,7155 88+19 0,014
Sodyum, mmol/L 140+2,8 140,127 0,713
Potasyum, mmol/L 4,4+0,5 4,4+0,4 0,925
Magnezyum, mg/dI 240,2 1,940,2 0,968
AST, IU/L 21,8+11,3 22,4+13,7 0,728
ALT, IU/L 19,6+£11,5 21+16 0,484
Urik asit, mg/dl 5,4%1,8 5,114 0,163
Total kolesterol, mmol/L 4,8+0,8 4,6+0,9 0,063
LDL-K, mmol/L 3+0,7 2,740,8 0,003
HDL-K, mmol/L 140,2 1,2+0,3 <0,001
Non HDL-K, mmol/L 3,840,8 3,410,9 0,001
Trigliserid, mmol/L 2+1 1,720,7 0,011
PAI 0,240,24 0,11£0,23 <0,001

* p degeri <0,05 olanlar bold olarak gdsterilmistir

ACEI: Anjiyotensin converting enzim inhibitorii, ALT: Alanin aminotransferaz

ARB: Anjiyotensin reseptor blokérl, AST: Aspartat transaminaz

DM: Diyabetes mellitus, GFH: Glomertiiler filtrasyon hizi

HDL-K: YUksek yogunluklu lipoprotein kolesterol

HL: Hiperlipidemi, HT: Hipertansiyon, KKB: Kalsiyum kanal blokéri

KYAF: Koroner yavas akim fenomeni, LDL-K: Distik yodunluklu lipoprotein kolesterol
NKA: Normal koroner arterler, OAD: Oral antidiyabetik, PAl: Plazma aterojenik indeksi
WBC: White blood cell count
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Tablo 2. Thrombolysis in Myocardial Infarction (TIMI) kare sayisi degerleri

TIMI kare sayisi KYAF NKA p degeri
(n=107) (n=107)

LAD 57,4+9,5 30,8+2,8 <0,001

LAD (dlzeltilmig) 33,8+5,6 18,117 <0,001

Cx 32,348 15,6+1,9 <0,001

RCA 32,2+9,1 15,921 <0,001

Ortalama 40,7+6,8 20,8+2 <0,001

Cx: Sirkumfleks koroner arter, KYAF: Koroner yavas akim fenomeni

LAD: Sol 6n inen koroner arter, NKA: Normal koroner arterler, RCA: Sag koroner arter

Tablo 3. Koroner yavas akim prediktorlerinin lojistik regresyon analizi

Degiskenler* OR, %95 GA p degeri
Yas 1,082 (1,037-1,130) <0,001
Sigara kullanimi 18,009 (7,314-44,617) <0,001
LDL-K 1,765 (1,095-2,844) 0,020
GFH 0,976 (0,952-1,000) 0,053

PAI 15,505 (3,087-77,864) 0,001

*Model yas, cinsiyet, sigara, HT, DM, HL, GFH, LDL-K, non HDL-K ve PAI degerleri ile olusturulmustur.

** Nagelkerke R square: 0,454

DM: Diyabetes mellitus, GA: Giiven araligi, GFH: Glomerdiler filtrasyon hizi,
HDL: Yiksek yogunluklu lipoprotein, HL: Hiperlipidemi, HT: Hipertansiyon,
LDL: Diigiik yogunluklu lipoprotein, OR: Odd Ratio, PAI: Plazma aterojenik indeksi

ROC Curve
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Sekil 1. KYAF'yi 6n gordiren en iyi PA cut-off degerini belilemede ROC analizi

1 - Specificity

AUC: Egri altinda kalan alan (area under the curve)
KYAF: Koroner yavas akim fenomeni, PAI: Plazma aterojenik indeksi
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Calismamizda, go6dus agdrisi nedeniyle
KAG yapilan hastalarda yas, sigara kullanimi,
LDL-K diizeyi, GFH ve PAI, KYAF igin bagimsiz
prediktdor olarak bulunmustur. Ayrica erkek
cinsiyet orani, HT sikhdi ve non HDL-K duzeyleri,
KYAF olan hastalarda NKA olan hastalara gore
daha ylksek bulunmustur.

KYAF, KAG sonrasinda olasi sekonder
nedenler (diseksiyon, osteal darlik,
postdilatasyon, trombls, spazm, kalp kapak
hastaliklari, kronik kalp vyetersizligi, bag
dokusu hastaliklari ve hematolojik patolojiler)
dislandiktan sonra NKA olarak degerlendirilen
hastalarin yaklasik Ugte birini olusturmaktadir.
Sik tekrarlanan anjina ataklari olmakla
birlikte en sik prezantasyonu kararsiz anjina
seklindedir. Akut prezantasyonlari hayati tehdit
edici ventrikiler aritmi, iletim anormallikleri ve
kardiyojenik sok gibi tablolara yol agabilse de
genellikle benign seyirlidir [15]. Patofizyolojisi
halen net olarak aydinlatilamamakla birlikte,
fraksiyonel akim rezervi ve IVUS ile yapilan
invaziv calismalarda KYAF olan hastalarin
mikrovaskuler sistem ve epikardiyal koroner
arterlerinde diffiiz aterosklerozun oldugu, ayrica
epikardiyal koroner arterlerinde obstriksiyona
yol agmayan diffiz intimal kalinlagmalar ve
kalsifikasyonlarin varhigi saptanmistir [5, 6].
KYAF'nin KAH ile benzer pazotofizyolojik
mekanizmalara sahip olmasi, hasta profillerinin
ve risk faktorlerinin de benzerlik gostermesi ile
Ortismektedir. Hastalar genellikle geng, erkek,
sigara icicisi, DM’si bulunan, obez ve metabolik
sendromu dusunduren risk faktérlerine sahiptir
[16-18]. Calismamizda KYAF, sigara kullanimi
yuksek olanlarda ve erkek cinsiyette daha
sik gorllmustir. Ancak literatliriin  aksine
calismamizda, KYAF olan hastalar daha yashdir
ve her iki grubun DM oranlari benzerdir.

LDL-K primer tedavi hedeflerine ulasiimasina
ragmen Ozellikle DM’si bulunan hastalarda
daha 6nemli hale gelen rezidual aterosklerotik
kalp hastaligi; hipertrigliseridemi, artmis sdLDL
partikllleri, azalmis HDL-K ve kiglik HDL
partiktlleri gibi remnant liporoteinlerin artigi
ile karakterize “aterojenik dislipidemi” sonucu
gelismektedir [19]. Log,, (TG/HDL-K) formdli
ile elde edilen PAI degeri, plazma sdLDL
partiktllerini indirekt olarak gdsteren ve HDL-K
fraksiyonel esterlesme orani (FER,, ) ile pozitif
korelasyonu olan bir parametredir. Bodylece
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lesitin  kolestrerol agil-transferaz  aktivitesi
degerlendirilmis olur [9, 20]. PAI degerinin -0,3-
0,1 aras! dusuk, 0,1-0,24 arasi orta ve 0,24
Uzeri saptanmasi yuksek kardiyovaskdler risk ile
iligkili bulunmustur [21]. PAI, birgok galismada
KAH'’in bagimsiz prediktoru olarak saptanmistir
[22, 23].

6928 hastanin  check-up taramalari
sirasinda yapilan koroner bilgisayarli tomografi
anjiyografi incelemelerinde bakilan ileri KAH
degerlendirmesinde (agir kalsifikasyon ve
obstruktif stenoz), geleneksel KAH risk faktorleri
diizeltildikten sonra PAI ileri subklinik KAH
ile iligkili bulunmustur [24]. Nam ve ark. [25]
kardiyovaskiler hastalik gelismeyen bireylerde
koroner arter kalsifikasyonu ile PAI arasindaki
korelasyonu, Wang ve ark. [26] ise PAI'nin
yuksek Syntax skorunun bagimsiz risk faktori
oldugunu gdstermiglerdir. 35 yas ve altinda
akut koroner sendrom (AKS) gegciren hastalarin
degerlendirildigi gdzlemsel bir calismada PAI,
cinsiyete bagli olarak, AKS varligi ve siddeti
ile bagimsiz olarak iligkili bulunmustur [27].
5538 non-diyabetik, perkitan koroner girisim
(PKG) yapilmis KAH hastalarinin prospektif
degerlendirildigi yeni yayimlanan bir ¢alismada
ise PAI'nin PKG sonrasi 2 yillik prognostik bir
indeks olarak kullanilabilecegi belirtilmistir [28].

Calismamizinbazikisithliklaribulunmaktadir.
Tek merkezli, retrospektif tasarimi ve sinirli
hasta 6rneklemi olmasi tim kohortu yansitmiyor
olabilir. Retrospektif tasarimi nedeniyle lipid
parametrelerini  etkileyebilecek olan vicut
kitle indeksi, diyet aliskanliklari, gunlik kalori
miktari, spor aktiviteleri vb. parametrelere
ulasilamamigtir. Ayrica IVUS ve FFR gibi invaziv
koroner degerlendirmeler de yapilamamistir.

Sonu¢ olarak, aterojenik dislipideminin
degerlendirilmesinde hizl, ucuz, gunlik Klinik
pratikte uygulanabilen bir indeks olan PAI, KYAF
olan hastalarda geleneksel risk faktorleri olan
yas, sigara kullanimi, LDL-K diizeyi ve GFH ile
birlikte bagimsiz prediktér olarak bulunmustur.
KYAF’nin patogenezini inceleyen genig olgekli,
prospektif, cok merkezli ve multipl faktorlerin
degerlendirildigi calismalara ihtiya¢ vardir.

Cikar iligkisi: Yazarlar c¢ikar iliskisi olmadigini
beyan eder.
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Does the plasma vitamin D level affect the severity of infectionin COVID-19
patients of different age groups?

Plazma D vitamini dlizeyi farkli yas gruplarindaki COVID-19 hastalarinda enfeksiyonun
siddetini etkiler mi?
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Abstract

Purpose: SARS-CoV-2 has caused an on-going global pandemic of COVID-19 disease. Vitamin-D has an
immunomodulatory effect on the disease by suppressing the adaptive immune system which can lead to a
cytokine storm, and boosting the innate immune system. This study evaluated the relationship between both
the clinical characteristics of COVID-19 patients and the severity of their infections, and their serum Vitamin D
levels.

Material and methods: Forty COVID-19 patients from the period April to July, 2020, and 46 healthy subjects
from a similar period in 2019, were included. Serum Vitamin-D level, clinical findings, comorbidities, chest
computed tomography findings, hematological and serum biochemistry analyzes of the patients were evaluated.
Results: COVID-19 patients had a significantly lower mean serum 25(OH) Vitamin-D level (12.86+6.27 ng/
mL) than healthy subjects (25.4+12.7 ng/mL) (p<0.001). The prevalence of Vitamin D deficiency in COVID-19
patients was high, not only in the elderly, but also in middle age and young patients. Ground-glass opacification
and paving stone sign were the most frequent patterns observed in chest-computed tomography (CT) images.
There was a significant negative relationship between Vitamin-D deficiency and C-reactive protein (CRP) level
(p=0.0243). In addition, a high CRP level was associated with abnormal CT findings (p=0.001).

Conclusion: The authors conclude that determining the Vitamin-D level in COVID-19 patients and administering
it at the appropriate dosage can reduce the severity and progression of COVID-19 disease by contributing to the
regulation of the cytokine storm and pulmonary inflammatory response.

Key words: Computed tomography, COVID-19, vit D, Laboratory findings.

Guvenc D, Atilla A, Avci B, Uslu VR, Gokmen S, Temocin F, Kuruoglu T. Does the plasma vitamin d level affect
the severity of infection in COVID-19 patients of different age groups? Pam Med J 2022;15:499-512.

Oz

Amag: SARS-CoV-2, devam eden kiiresel COVID-19 pandemisine sebep olmustur. D vitamini, sitokin firtinasina
yol agabilen adaptif immun yaniti baskilayarak ve dogustan gelen immun yaniti giiglendirerek immunmodulator
etki olusturur. Bu galismada, COVID-19 hastalarinin klinik 6zellikleri, enfeksiyonlarinin siddeti ve serum D
vitamini duzeyleri arasindaki iliski degerlendiridi.

Gereg ve yontem: Nisan-Temmuz 2020 déneminde 40 COVID-19 hastasi ve 2019'daki ayni déneme ait 46
saglikl denek ¢alismaya dahil edildi. Hastalarin serum D vitamini dizeyi, klinik bulgular, komorbiditeler, akcigere
ait bilgisayarli tomografi bulgulari, hematolojik ve serum biyokimya analizleri degerlendirildi.

Bulgular: COVID-19 hastalarinin ortalama serum 25(OH) D vitamini dizeyi (12,86+6,27 ng/mL) saglikli
deneklere (25,4+12,7 ng/mL) gére anlamli derecede diisuk belirlenmistir (p<0,001). COVID-19 hastalarinda D
vitamini eksikligi prevalansi sadece yaslilarda degil orta yas ve geng hastalarda da yliksek bulunmustur. G6gus
bilgisayarli tomografi (BT) goruntilerinde en sik gézlenen paternler buzlu cam opaklasmasi ve kaldirim tasi
gorlntist olmustur. Vitamin D eksikligi ile C-reaktif protein (CRP) diizeyi arasinda negatif iliski belirlenmigtir
(p=0,0243). Ayrica yuksek CRP dlzeyinin anormal BT bulgulart ile iligkili oldugu saptanmistir (p=0,001).
Sonug: COVID-19 hastalarinda D vitamini seviyesinin belirlenmesi ve uygun dozda uygulanmasinin sitokin
firtinasinin ve pulmoner inflamatuar yanitin diizenlenmesine katkida bulunarak COVID-19 hastaliginin siddetini
ve ilerlemesini azaltabilecedi sonucuna varilimistir.
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Introduction

The variants of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2,
COVID-19), particularly Delta and Omicron,
have emerged and the epidemic still continues
with different symptoms [1]. Complications that
cause patients to be hospitalised are primary
acute respiratory distress syndrome (ARDS),
severe pneumonia, acute respiratory injury and
acute renal failure [2].

A weak innate immune system response
can lead to a higher load of COVID-19 virus.
Consequently, the adaptive immune system is
over-activated resulting in a ‘cytokine storm’ [3,
4].

Vitamin D (VD) deficiency is a significant
problem for global public health, with a reported
VD deficiency prevalence of 63% in Turkey,
and 50% in the city of Samsun [5, 6]. There
is a relationship between low VD levels and
increased susceptibility to respiratory infections
[7]. In vitro and clinical trials have shown that
VD is effective against many respiratory viruses
[8, 9]. The antiviral activity of VD occurs via
interference with viral replication, by down-
regulating the receptors for the virus in host
cells, and showing immunomodulatory and
anti-inflammatory effects [10]. VD has an
immunomodulatory effect by suppressing
the adaptive immune system, which can
lead to cytokine storm, and enhancing the
innate immune system [11, 12]. In addition,
VD is involved in increasing the production of
antimicrobial peptides such as cathelicidin and
defensin B2, which act as barriers to inhibit
pathogen invasion in the respiratory epithelium
[41.

The SARS-CoV-2 enters the cell through
the angiotensin converting enzyme 2 (ACE2)
receptor, which is regulates the renin-angiotensin
system (RAS) [13, 14]. The protective effect
of VD on the lungs by modulation of RAS ,
regulation of ACE2 expression, decreasing
pulmonary vascular permeability and preventing
alveolar capillary damage was previously
reported [15, 16]. Previous retrospective studies
that measured VD levels of patients a long time
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before contracting COVID-19 may not reflect
their current VD levels, so “real time” data is
required [17].

Based on that, we aimed to investigate
whether there is a relationship between clinical
characteristics, severity of infection and the VD
level of patients diagnosed with COVID-19,
regardless of age, in a city north of Turkey.

Materials and methods
Study population

This single-center prospective study was
done in Ondokuz Mayis University (OMU),
Faculty of Medicine, Infectious Diseases and
Clinical Microbiology Department in Samsun,
Turkey between April 11 and July 3, 2020. Forty
patients were divided equally amongst gender
numbers and normal or abnormal CT findings.
No patient was in intensive care. The diagnosis
of COVID-19 was confirmed by real-time reverse
transcriptase—polymerase chain reaction (RT-
PCR) of nasopharyngeal or nasal swabs. The
serum 25-hydroxy VD levels of 46 healthy
COVID-19 free individuals (22 male, 24 female,
mean age 43.63), whose data were obtained
from an electronic health record database at the
same faculty in a similar period in 2019, were
used as the control group.

Ethics committee approval was granted by
the Ondokuz Mayis University Clinical Research
Ethics Committee and was conducted in
accordance with the principles of the Declaration
of Helsinki. Measurement of levels of 25(0OH)
VD.

Blood samples were centrifuged at 3000 x g
for 10 minutes and the sera were stored at -80°C.
The concentrations of VD in all serum samples
were analyzed with liquid chromatography
tandem mass spectrometry (LC-MS/MS), a
Thermo Scientific TSQ Ouantum Access Max
Triple Quadrupole Mass Spectrometer (USA)
device and 25-OH-Vitamin D2/D3 assay kits
(Recipe® Chemicals ClinMass® LC-MS/MS,
Ref. No. MS7000, Munich, Germany). The limit
of detection and the lower limit of quantification
of the test are 0.7 ng/mL and 2.3 ng/mL,
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respectively. Intra- and inter-assay precisions of
the testare 4.7/3.3% and 6.6/4.2%, respectively.

Hematological
analysis

and serum biochemistry

A Sysmex Automated Hematology Analyzer
XN-1000 (Japan) was used for hematological
analysis. Serum D-dimer levels were determined
with an Afias-6 Boditech analyzer (Korea) and
other serum parameters were determined with
a Roche Hitachi Cobas 8000 (Japan) device
in combination with Roche Diagnostics GmbH
kits. All assays were conducted according to the
manufacturer’s instructions.

Statistical analysis

Statistical analyses were performed by usi
ng SPSS Version 25.0 (SPSS Inc., Chicago,
lllinois, USA) for Windows. Differences between
groups were tested with the two sample-t test
(independent test) and Chi-square test was

used to determine the relationship between
categorical variables. Before applying the
statistical tests, we checked whether the
assumptions required by the particular test were
satisfied by the data. Data were transformed by
using the Box-Cox transformation methodology
to ensure a normal distribution. To compare
the data for non-parametric variables, we used
the Mann-Whitney-U test that corresponds to
the two sample t test. All data were expressed
as the mean + standard deviation (SD). The
statistical significance was set at p<0.05.

Results
Participants’ characteristics

Patients were divided into three groups
based on their serum VD status; VD level <20
ng/mL (deficient), 21-29 ng/mL (insufficient),
and 30-60 ng/mL (sufficient). The demographics
and baseline characteristics of the patients with
respect to VD groups are shown in Table 1.

Table 1. Demographics and baseline characteristics of the COVID-19 patients in vitamin D groups

All Patients Vit D Deficiency Vit D Insufficient Vit D Sufficient
(n=40) (n=32) (n=6) (n=2)
Age (years) 42.35 42.03125 48.166667 30
20-30 13 (32.5%) 12 (37.5%) 1 (50%)
30-60 20 (50%) 14 (43.15%) 5 (83.33%) 1(50%)
60-85 7 (17.5%) 6 (18.75%) 1 (16.67%)
Gender
Female 20 (50%) 17 (53.125%) 1(16.67%) 2 (100%)
Male 20 (50%) 15 (46.875%) 5 (83.33%)
Symptoms and Signs
Cough 26 (65%) 20 (62.5%) 4 (66.67%) 2 (100%)
Fever 19 (47.5%) 15 (46.875%) 3 (50%) 1 (50%)
Headache 17 (42.5%) 15 (46.875%) 2 (33.33%)
Sore Throat 16 (40%) 15 (46.75%) 1(16.67%)
Muscle & Joint Pain 16 (40%) 14 (43.75%) 2 (33.33%)
Shortness of Breath 11 (27.5%) 9 (28.125%) 2 (33.33%) 1 (50%)
Diarrhea 8 (20%) 7 (21.825%) 1(50%)
Smell and Taste Dysfunction 5 (12.5%) 3(9.375%) 2 (33.33%)
Other Symptoms 3(7.5%) 2 (6.25%) 1(16.67%)
Comorbidities
Hypertension 7 (17.5%) 6 (18.75%) 1(16.67%)
Diabetes 4 (10%) 4 (15.5%)
Hypothyroidism 3(7.5%) 3(9.375%)
Cardiovascular Disease 2 (5%) 1(3.125%) 1(16.67%)
Pulmonary Disease 2 (5%) 2 (6.25%)
Immune system disease 2 (5%) 1(3.125%) 1(50%)
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Osteoporosis 1(2.5%) 1(3.125%)

Obesity 1(2.5%) 1(3.125%)

Cancer 1(2.5%) 1(16.67%)
Chest-Computed

Tomography

Normal chest tomography 20 (50%) 15 (46.875%) 5(83.33%)

Abnormal chest tomography 20 (50%) 17 (53.125%) 1(16.67%) 2 (100%)
Multiple Ground-glass 11 (27.5%) 9 (28.125%) 1(16.67%) 1 (50%)
Opacities

Unique Ground- 9 (22.5%) 8 (25%) 1 (50%)
glass Opacities

Paving Stone Sign 9 (22.5%) 7 (21.875%) 1(16.67%) 1 (50%)
Consolidation 7 (17.5%) 6 (18.75%) 1(50%)
Bilateral Lung Involvement 5(12.5%) 5(15.625%)

Unilateral Lung Involvement 1(2.5%) 1(3.125%)

Serum 25(0OH) VD level

The mean levels of serum VD in the study
and control groups were 12.86 (+6.27) ng/mL
and 25.4 (+12.7) ng/mL, respectively (p<0.001).
VD deficiency was very common (80%)
among patients but there was no significant
difference in the VD status for gender (p=0.115).
Specifically, mean serum VD levels for males
and females were 15.56 ng/mL and 13.62 ng/
mL, respectively.

Clinical findings and comorbidities

All patients were discharged after receiving
an average of 4.85days of hospitalization
(range 1-12days) and no deaths occurred. All
patients received standard drug treatments
(hydroxychloroquine, chloroquine, favipiravir,
azithromycin and enoxaparin), following the
guidelines for COVID-19 [18], taking into
account the patient’s general health status and
comorbidity situation.

Chest computed tomography evaluation

The most common CT findings were
multiple ground-glass opacities, unique ground-
glass opacities and paving stone (Table 1). A
large proportion of patients with abnormal CT
findings (17; 85%) had VD deficiency while
only 10% had VD at the ‘sufficient’ level. Most
of the patients had bilateral lung involvement.
Abnormal CT findings were only seen in patients
with VD deficiency. The majority of patients
with consolidation had VD deficiency. Despite
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that, there was no significant difference in CT
chest scans among different VD status groups
(p=0.189). However, we found significant
differences between abnormal chest CT findings
and plasma CRP concentration (p=0.001)
and age (p=0.007). CT images of the patients
with the lowest and highest levels of CRP are
presented in Figure 1.

Laboratory findings for COVID-19 patients

There were numerous differences in
hematological and biochemical data among
patients (Table 2). We found a significant
difference in the serum level of CRP between
the VD deficient group and the VD insufficient
group (Table 3, p=0.0243). Moreover, there
were significant correlations between the CT
scan data of patients and serum calcium,
albumin, LDH, CRP, AST and ALT levels, and
age (Table 4).

Discussion

The main findings of our study are that
there is a high prevalence of VD deficiency in
COVID-19 patients, and the severity of infection
increase as VD levels decrease from insufficient
to deficient. Unlike most data presented to date,
VD deficiency poses a risk to young and middle-
aged people as well as elders with COVID-19.
The relationship between COVID-19 positivity,
risk of hospitalization, mortality and low VD
corresponds to similar studies in different
countries [19-23]. In contrast, Hastie et al. [24]
(2020) reported that there is no link between
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Table 3. The mean laboratory findings, age and hospitalization duration for deficient and insufficient
Vit D groups

Levels of 25(OH) Vit D Test for mean
difference
Deficient Insufficient p value
Mean (xSD)
n
Age 42 (£17.9) 48.2 (+15) 0.436
32 6
Duration of hospitalization 4.94 (£2.47) 4.67 (£3.93) 0.824
32 6
Hemoglobin (g/dL) 12.8 (£2.62) 13.78 (£1.49) 0.438
32 6
WBC (1 000/ul) 6.12 (x1.91) 6.37 (+1.83) 0.77
32 6
RBC (1 000 000/pl) 4.55 (+0.52) 4.66 (+0.54) 0.784
32 6
Serum Creatinine (mg/dL) 0.897 (+0.36)  1.07 (+0.24) 0.138
31 6
Total serum Calcium (mg/dL) 9.15 (£0.61) 9.48 (+0.51) 0.224
26 6
Blood Urea Nitrogen (mg/dL) 15.07 (¢8.71)  11.45 (+1.83) 0.295
32 6
Ferritin (ng/mL) 215 (+301) 124.7 (£33.3) 0.378
31 6
Albumin (g/dL) 3.83 (+0.47) 4.1 (+0.53) 0.373
18 3
Lactate Dehydrogenase (U/L) 237 (£105) 182.2 (+27.5) 0.278
29 5
C Reactive Protein (mg/L) 22.7 (£32.7) 2.58 (£1.37) 0.0243*
32 6
D-Dimer (ng/mL) 466 (+644) 395 (+166) 0.167
30 6
Platelets (1 000/ul) 215 (£76.4) 235.8 (+31.4) 0.193
32 6
Lymphocytes (10%/ul) 1.624 (+0.66)  1.855 (+0.55) 0.426
32 6
AST (U/L) 26.9 (£18.9) 22.83 (+7.78) 0.814
32 6
ALT (U/L) 21.4 (x13.5) 17.83 (+8.33) 0.818
32 6

* Indicates statistical significance
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Table 4. The relationships of age and hematological parameters to normal and abnormal CT findings
in COVID-19 patients

CT findings Test for mean
difference
Normal Abnormal p value
Mean (xSD)
n
Age 36 (£13.7) 50.8 (+18) 0.007*
20 18
Hemoglobin (g/dL) 13.31 (£2.81) 12.57 (+2.08) 0.163
20 18
WBC (1 000/ul) 6.1 (£1.94) 6.22 (+1.86) 0.856
20 18
RBC (1 000 000/pl) 4.66 (+0.49) 4.46 (+0.43) 0.227
20 18
Serum Phosphorus (mg/dL) 3.03 (+0.55) 2.983 (+0.55) 0.897
3 7
Serum Creatinine (mg/dL) 0.87 (£0.21) 0.98 (+0.45) 0.545
19 18
Total Serum Calcium(mg/dL) 9.57 (+0.44) 9.89 (+0.54) 0.001*
15 17
Blood Urea Nitrogen (mg/dL) ~ 12.37 (+2.61) 16.9 (£11.2) 0.175
20 18
Ferritin (ng/mL) 108.8 (£99.3) 297 (+364) 0.152
19 18
Albumin (g/dL) 4.26 (+0.17) 3.48 (x0.47) 0.029*
5 16
Lactate Dehydrogenase (U/L)  176.1 (+24.8) 277 (£117) 0.001*
16 18
C Reactive Protein (mg/L) 5.91 (¢5.75) 34.6 (£39.8) 0.001*
20 18
D-Dimer (ng/mL) 420 (+637) 488 (£556) 0.466
18 18
25(0OH) vitamin D (ng/mL) 14.11 (£7.66) 11.48 (¢4.02) 0.189
20 18
Platelets (1 000/pl) 223.3 (£69.9) 212.8 (£74.4) 0.657
20 18
Lymphocytes (1 000/pl) 1.52 (+0.57) 1.82 (+0.69) 0.156
20 18
AST (U/L) 19.75 (+6.26) 33.6 (+22.9) 0.008*
20 18
ALT (U/L) 16.55 (+9.28) 25.67 (+14.7) 0.027*
20 18

* Indicates statistical significance
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Figure 1. Chest CT images of the COVID-19 patients with the highest and lowest levels of CRP

(A): A 51-year-old woman with the lowest CRP level (1 mg/dL) and 20.6 ng/mL Vit-D; the chest CT scan shows patches of predominantly

peripheral ground-glass opacity in both lungs

(B): An 80-year-old woman with the highest CRP level (161 mg/dL) and 11.4 ng/mL Vit-D; the CT scan shows bilateral, predominantly peripheral

and irregular ground-glass opacities and consolidation in both lungs

VD concentration and the risk of COVID-19
infection as a result of their evaluation of UK
biobank data. The VD data of the participants in
that study were quite old, having been obtained
between 2006 and 2010. A patient’s VD levels
may change drastically in ten years since the
half-life of VD is a matter of days in the body.

In the present study, the VD level was
significantly different in COVID-19 patients
in comparison to the control group (p<0.001).
Our results showed that although there was no
relationship between VD level and age, there
was a relationship between the presence of
abnormal CT findings and patient age. Most
patients (80%) were in the deficient VD level
group, 82% were under 60 years of age and half
of all patients were middle-aged (30-60).

There is conflicting information about the
association of age group and VD deficiency
related to COVID-19. A deficient VD level was
detected in 17 critically il COVID-19 patients
with an average age of 64 years in Barcelona,
Spain Ojeda et al [25] and Zhao et al. [26]
(2020) reported an age range between 20 to
90, and the largest percentage (31%) of these
patients were in the middle age group. Another
study reports a positive correlation between VD
deficiency and increased age [27].

Governmental policies, lifestyle differences,
dietary regimens and patient numbers may
have caused the variation between previous
study results. Our results revealed that only
two COVID-19 patients (5%) had VD levels
regarded as sufficient. In a different study,
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the risk of COVID-19 positivity continued to
decrease until the serum VD level reached 55
ng/mL. Furthermore, persons with VD value
of 55 ng/mL had a lower COVID-19 positivity
rate than persons in the ‘sufficient’ (30-34 ng/
mL) VD range [28]. Finding only two COVID-19
positive individuals with serum VD levels in the
‘sufficient’” range is unsurprising considering
previous data.

In our study, no significant differences were
found between the VD deficient group and
VD insufficient group regarding hematological
parameters, except for the CRP level, which was
almost 9 times higher. Viral infections increase
CRP levels [29, 30]. It is produced via cytokine
storm that is regulated by interleukin-6 and can
be increased by interleukin-13 [31]. Many studies
have shown that there is an inverse correlation
between VD and CRP levels in inflammatory
and non-inflammatory diseases [32, 33].
Active metabolites of VD that are formed in T
and B lymphocytes suppress T-cell mediated
inflammation. VD stimulates the proliferation of
T-regulator cells, which has a suppressive effect
on T-cell activity, by increasing the production of
IL-10 in dendritic cells [34-36].

Cytokine storm can cause diffuse alveolar
damage and fibrosis, progressive respiratory
failure and multiple organ dysfunction [37].
VD receptors in heart, lungs and kidneys, can
prevent multiple organ damage by reducing
cytokine levels [38]. In a comparative analysis
of cytokine storm and associated mortality in
COVID-19 patients in the USA, France, Iran,



Plasma vitamin D level in COVID-19 patients

and the UK, an association between high CRP
and low levels of VD was identified. Moreover,
VD may play a role in reducing complications
due to irregular inflammation and cytokine
storm [3].

In a study of COVID-19 patients with acute
respiratory failure and high serum inflammation
markers, VD hypovitaminosis was detected in
81%. Also severe VD deficiency was reported to
decrease survival rate [39]. While the previous
study reported no statistical significance
between VD levels and CRP, the findings were
similar. The difference in their study may be due
to the greater mean age of included patients.

The abnormal chest findings recorded in our
study, were much more common in VD deficient
patientsthaninVD insufficient patients. However,
difference was not significant (p=0.189), which
is probably due to the low number of patients in
each group. The extent of patched ground glass
opacities and consolidation in both lungs was
related to the severity of the COVID-19 disease
[40].

De Smet et al. [41] stated that advanced
radiological stage was correlated with more
profound VD deficiency in male COVID-19
patients. More specifically, while the prevalence
of VD deficiency was 55.2% in patients with
early-stage radiological findings (ground-glass
opacities), this prevalence was 74% in patients
with advanced stage (consolidation) findings
(p=0.0010). In the present study, we determined
significant changes in some hematological
parameters, such as serum calcium, albumin,
LDH, CRP, AST and ALT in patients, with CT
findings (p<0.05) (Table 4). Mardani et al. [42]
reported that ALT, CRP, and LDH are among
the laboratory findings with high accuracy in
predicting RT-PCR positive COVID-19 cases.
COVID-19 patients had blood biochemical
abnormalities such as low albumin and high LDH
levels that indicate multi-organ dysfunction and
disease severity [43]. Decreased albumin, and
increased LDH, ALT, AST and CRP levels, are
some of the main laboratory abnormalities that
indicate the poor progression of the COVID-19
disease [44].

Our results showed significant relationships
between many blood parameters and the
presence of abnormal CT findings when the
patients were divided into groups (p<0.05)

(Table 4). We determined a statistically
significant relationship only for the CRP level
when patients were divided into groups based
on their VD level (p=0.0243) (Table 3). This may
have been due to the uneven distribution of the
number of patients in the VD groups whereas
the number of patients in the CT groups was
approximately equal. We also determined in
this study that the CRP level was associated not
only with VD groups but also the presence of
CT findings. These results strengthen support
for the proposition that VD level is associated
with the severity of infection.

It has been reported that VD treatment in
patients with COVID-19 reduces the need for
intensive care [45, 46].

In addition to the effects of VD on the immune
system, it has important roles that include the
regulation of insulin expression, adipogenesis
and blood pressure in cardiometabolic diseases
such as diabetes, hypertension and obesity,
which worsen the condition of COVID-19
patients [47, 48].

The main limitations of our study was the
small number of patients, having patients
from a single center, heterogenous distribution
of VD levels and the lack of follow-up data in
terms of CRP and CT findings. Large-scale
clinical studies should be conducted with VD
supplementation and with control groups and in
which a homogeneous distribution is achieved
across age groups. Patients should then be
followed-up over a long period. Separately,
the reasons for the high prevalence of VD
deficiency should be investigated in terms of
pharmacogenetic and environmental factors.

In conclusion, in this study the prevalence of
Vit D deficiency in COVID-19 non-ICU patients
was high in the young and middle age group,
as well as in the elderly. Additionally, there
was a negative relationship between Vit D
deficiency and the CRP level. A high CRP level
is associated with the presence of lung damage
and consequently abnormal CT findings. In the
light of these findings, determining the plasma
level of Vit D in COVID-19 patients and adding
it to the treatment protocol at the appropriate
dosage may reduce the severity and progression
of COVID-19 disease by contributing to the
regulation of pulmonary inflammatory response
and cytokine storm.
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Renin-anjiotensin sistem blokeri kullanan hipertansif hastalarda D
vitamini diizeylerinin kan basinci regililasyonu ile iligkisi

The relationship of vitamin D levels with blood pressure regulation in hypertensive
patiens using renin-angiotensin system blocker
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Amag: Bu calismada, D vitamini duzeylerinin renin-anjiyotensin sistem blokeri alan hastalarda kan basinci
regllasyonu, non-dipper durum ve kardiyak hipertrofiye olan etkisini arastirmayi amacladik.

Gereg ve yéntem: Calismaya 10 Nisan 2013 ile 14 Mayis 2014 tarihleri arasinda Pamukkale Universitesi
Tip Fakultesi Kardiyoloji Anabilim Dali poliklinigine basvuran esansiyel hipertansiyon nedeniyle en az bir yildir
renin-anjiyotensin sistem blokeri kullanan 39’u kadin, 35'i erkek toplam 74 hasta dahil edildi. Gruplar, D vitamini
diizeyi <10 ng/mL olanlar D vitamini eksikligi, 10-20 ng/mL olanlar D vitamini yetersizligi, >20 ng/mL olanlar D
vitamini normal olarak siniflandirildi. Bunlarin 29 (%39,2)’'u D vitamini eksikligi olan hastalar, 26 (%35,1)'s1 D
vitamini yetersizligi ve 19 (%25,7)'u D vitamini normal olan gruptan olugsmaktaydi. Standart ekokardiyografik
inceleme sonrasinda M-mod teknigi kullanilarak gram/m2 cinsinden sol ventrukdl kitle indeksi hesaplandi. 24
saatlik ambulatuvar kan basinci monitdrizasyonu sonrasi tim olgularin giindiiz ve gece sistolik-diyastolik kan
basinci ortalamalari ve 24 saatlik sistolik-diyastolik kan basinci ortalamalari hesaplandi. Non-dipper patern,
glindiiz ve gece saatlerinde ortalama kan basinci distsinin %10’dan az olmasi olarak tanimlandi.

Bulgular: Gruplar arasinda kan basinci parametrelerinde istatistiksel olarak anlamli fark saptanmazken
sol ventrikll kitle indeksi, D vitamini eksikligi olan grupta istatistiksel olarak anlamli olacak sekilde artmis
olarak bulunmustur (p=0,01). Kan basinci parametreleri ile D vitamini dizeyleri arasinda anlamli korelasyon
saptanmamistir. Non-dipper hipertansiyonu olanlarin D vitamini diizeyi istatistiksel olarak anlamli olacak sekilde
daha dustuk ve sol ventrikul kitle indeksi daha yuksek saptanmistir (sirasiyla D vitamini dlizeyi, sol ventrikul kutle
indeksi, p=0,020, p=0,010).

Sonug: Renin-anjiyotensin sistem blokeri kullanan hastalarda D vitamini diizeyleri kan basinci kontroll ile
iliskilendiriimese de, D vitamini eksikliginin non-dipper durum ve kardiyak hipertrofi icin riski arttirabilecegi
sOylenebilir. Hipertansiyon hastalari igin olmasi gereken optimal D vitamini dizeyleri ve D vitamini takviyesinin
bu parametreler Gzerine etkisini incelemek icin daha genis kapsamli ¢alismalara ihtiyag vardir.

Anahtar kelimeler: Esansiyel hipertansiyon, D vitamini, sol ventrikil kiitle indeksi, renin-anjiyotensin sistemi.

Avunduk S, Tanriverdi H, Biiber i. Renin-anjiotensin sistem blokeri kullanan hipertansif hastalarda D vitamini
duiizeylerinin kan basinci regulasyonu ile iligkisi. Pam Tip Derg 2022;15:513-520.

Abstract

Purpose: In this study, we aimed to investigate the effect of vitamin D levels on blood pressure regulation, non-
dipper status and cardiac hypertrophy in patients using renin-angiotensin system blockers.

Materials and methods: A total of 74 patients, 39 women and 35 men, who had been using renin-angiotensin
system blockers for at least one year due to essential hypertension, who applied to Pamukkale University
Faculty of Medicine Cardiology Department between April 10, 2013 and May 14, 2014, were included in the
study. The groups were classified as vitamin D deficiency with a vitamin D level <10 ng/mL, vitamin D deficiency
with 10-20 ng/mL, and normal vitamin D if >20 ng/mL. Of these, 29 (39.2%) patients had vitamin D deficiency,
26 (35.1%) had vitamin D eficiency, and 19 (25.7%) had normal vitamin D.

After standard echocardiographic examination, left ventricular mass index was calculated using the M-mode
technique in grams/m2. After 24-hour ambulatory blood pressure monitoring, day and night systolic-diastolic
blood pressure averages and 24-hour systolic-diastolic blood pressure averages were calculated for all subjects.
The non-dipper pattern is defined as less than 10% difference between daytime and nighttime blood pressure.
Results: While there was no statistically significant difference in blood pressure parameters between the
groups, left ventricular mass index was found to be statistically significantly increased in the group with vitamin
D deficiency (p=0.01). No significant correlation was found between blood pressure parameters and vitamin D
levels. Those with non-dipper hypertension had a statistically significant lower vitamin D level and a higher left
ventricular mass index (vitamin D level, left ventricular mass index, p=0.020, p=0.010, respectively).
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Conclusion: Although vitamin D levels are not associated with blood pressure control in patients using renin-
angiotensin system blockers, it can be said that vitamin D deficiency may increase the risk for non-dipper status
and cardiac hypertrophy. More comprehensive studies are needed to examine the optimal vitamin D levels for
hypertension patients and the effect of vitamin D supplementation on these parameters.

Key words: Essential hypertension, vitamin D, left ventricular mass index, renin-angiotensin system.

Avunduk S, Tanriverdi H, Buber I. The relationship of vitamin D levels with blood pressure regulation in
hypertensive patiens using renin-angiotensin system blocker. Pam Med J 2022;15:513-520.

Girig

D vitamini (D vit) ve tlrevleri, biyolojik
olarak aktif yagda ¢oziinen ¢ok sayida gen igin
transkripsiyon faktoru olan steroid hormonlardir.
D vit seviyelerinin disiuk olmasi hipertansiyon
(HT) gelisme riski ile iliskilendirilmistir. Hayvan
ve insan c¢alismalarinda, D vit eksikliginin
sistemik ve renal renin-anjiyotensin sistemi
(RAS) aktivitesini artirarak HT'ye yatkinhgi
arttirdig1 gosterilmistir ve D vit eksikligi kardiyak
hipertrofi ile iliskili bulunmustur [1]. RAS, D vit
ile iligkisinin 6tesinde HT tedavisi merkezindeki
sistemlerden biridir. RAS blokerleri evre 1 HT
dahil olmak Gzere HT’nin her evresinde 6nerilen
ajanlardir [2]. RAS blokeri kullanan hastalarda
D vit dizeylerinin tansiyon regulasyonuna etkisi
net olarak gosterilmemistir.

Bu calismada D vit diizeylerinin RAS blokeri
alan hastalarda kan basinci (KB) regiilasyonuna
olan etkisini arastirmay1 amacladik.

Gereg ve yontem
Calisma popiilasyonu

Calismaya 10 Nisan 2013 ile 14 Mayis 2014
tarihleri arasinda Pamukkale Universitesi Tip
Fakultesi Kardiyoloji Anabilim Dali Poliklinigi'ne
basvuran esansiyel HT nedeniyle en az bir yildir
RAS blokeri kullanan hastalar dahil edilmistir.
Calismaya dahil edilme kosullari: Calismanin
amacl ve Olgekler hakkinda bilgilendirildikten
sonra, katilimcinin gondlld  olmasi, onam
belgesini  imzalamis  olmasi,  esansiyel
hipertansiyon tanisi olmasi ve bir RAS veya
RAS blokeri+hidroklorotiazid kombinasyonunu
iceren antihipertansif tedavi altinda olmasi,
DM veya insulin direnci olmamasi, D vitamini
metabolizmasini etkileyebilecek daha 6nceden
bilinen kronik karaciger hastaligi veya kronik
bébrek hastaligi olmamasi, tiroid fonksiyon
bozuklugu olmamasi, 18-70 yas arasi olmasi,
mental retardasyon, psikotik bozukluk olmamasi,
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bilinen  obstruktif uyku apne sendromu
olmamasidir. HT disinda bilinen herhangi bir
kronik hastaligi olan ve son 6 ay iginde D vit
eksikligi nedeniyle D vit replasmani yapilmig
olan hastalar ¢calismaya dahil edilmemistir.

Calismaya alinan tim hastalara arastirma ile
ilgili bilgi verilerek hasta onam formu alinmistir.
Calisma protokolli, Pamukkale Universitesi
Tip Fakiltesi, Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu tarafindan etik kurul
onay! almistir.

D vitamini ve
alinmasi

biyokimya o6rneklerinin

Bu kan o6rnekleri 3500 devirde 6 dakika
Hastalardan periferik vendéz kan Ornekleri
ilk basvuruda alindi santrifiij edilerek serum
ornekleri elde edildi. Serum 6rneklerinde; aclik
kan sekeri (AKS), hemoglobin A1c, kalsiyum,
fosfor, BUN, kreatinin ve lipid profilleri 6lgtldu.
D vit duzeyi 6lgmek icin serum ornekleri ilk
yarim saat icinde glines gérmeyecek sekilde
biyokimya laboratuvarina ulagtirildi. Roche,
Cobas 8000 Otoanalizér cihazi kullanilarak
Olgim yapildi. D vitamini dizeyi <10 ng/mL
olanlar D vit eksikligi 10-20 ng/mL olanlar D
vitamini yetersizligi, >20 ng/mL olan D vitamini
normal olarak siniflandiriidi [3].

Ekokardiyografik kontrol

Ekokardiyografik olgimler ‘Ge-Vivid 7 Pro,
General Electric, Florida, ABD’ ultrasonografi
cihazi ve 3S transtorasik ekokardiyografi probu
kullanilarak yapildi. Her hastanin boy ve kilosu
(cmve kg) ekokardiyografi degerlendirme 6ncesi
cihaza kaydedildi. Hastalar sol lateral dekibit
pozisyonda yatirildi. Standart ekokardiyografik
inceleme sonrasinda 2 boyutlu parasternal
uzun aks goruntist kilavuzlugunda M-mod
ekokardiyografi teknigi kullanilarak gram/m?
cinsinden sol ventrikil kitle indeksi (SVKI)
hesaplandi. EF’leri kaydedildi.
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SVKO0,8{1,04[([LVEDD+IVSd+PWd]3-
LVEDD3)]}+0,6 form(li kullanilarak hesaplandi.
SVKI SVK’nin vicut ylizey alanina bolinmesiyle
elde edildi.

Ambulatuar KB takibi

24 saatlik KB izlemi amaciyla Plusmed PM-
50 marka® ambulatuvar KB izleme (AKBM)
cihazi takildi. Osilometrik 6lcim yapan bu
cihazla gindiz (08:00-20:00 aras! sireg) KB
Olgumleri her 15 dakikada bir, gece (20:00-08:00
arasi sureg) KB dlgimleri her 30 dakikada bir
yapildi. AKBM izleme cihazinin mansonu klinik
KB o6l¢gimunde iki kol arasindaki KB farki 10
mmHg’'dan az ise dominant olmayan kola, fark
10 mmHg'dan fazla ise yiiksek Olgiilen tarafa
yerlestirildi. Uygulama baslangicinda olgllen
klinik KB ile cihazin o6l¢tigu degder arasinda
5 mmHgdan fazla fark olmamasina dikkat
edildi. Monitdrizasyon sirasinda olgularin fizik
aktivitelerinde herhangi bir kisitlama yapilmadi
ve gunluk aktivitelerini devam ettirmelerine
misaade edildi. AKBM sonrasi tim olgularin
glindiiz ve gece sistolik diastolik KB ortalamalari
ve 24 saatlik sistolik-diastolik KB ortalamalari
hesaplandi. Non-dipper patern, giindiiz (6:00-
09:00) ve gece saatlerinde (21:00-06:00)
arasinda, ortalama KB dususunin %10’dan az
olmasi olarak tanimlandi [4].

istatiksel analiz

istatistiksel degerlendirmede tim veriler
Statistical Package for Social Scienses (SPSS)
20.0 (Inc., Chicago, lllinois, USA) programi ile
analiz edildi. Verilerin normal dagilim goésterip
gOstermedikleri tek 6rneklem Kolmogorov-
Smirnov testi ile incelendi. Parametrik verileri,
ortalama + standart deviasyon olarak; non-
parametrik verileri ise ylzde olarak ifade ettik.
Olgiimle elde edilen surekli degiskenler normal
dagilim gosteriyorsa student T testi, ikiden fazla
grup varsa One Way Anova, normal dagilim
gOstermeyen iki bagimsiz grubun analizinde

Mann Whitney U testi, ikiden fazla grup icin
Kruskall Wallis testini, kategorik degiskenlerin
analizi icin Ki Kare testlerini kullandik. Surekli
degiskenler arasindaki iligki test etmek icin
Spearman ve Pearsan’in korelasyon analizi
kullanildi.  Tum analizlerde p<0,05 degeri
istatistiksel anlamli kabul edildi.

Bulgular

Calismaya ardisik 74 hasta dahil edildi ve
hastalarin yas ortalamasi 59,16x11,16 idi. VKI
ortalamasi ise 29,46+4,66 idi. Antihipertansif
tedavi olarak %67,5’i RAS blokeri+HCT,
%32,5’i ise sadece RAS blokeri kullanmaktaydi.
Tablo 1'de gruplarin demografik 6zellikleri ve
laboratuvar verileri gérulmektedir. Hastalarin 29
(%39,2)'unun D vit eksikligi, 26 (%35,1)'sinin D
vit yetersizligi mevcuttu. 19 (%25,7) hastanin
D vit normaldi. Calismaya alinan hastalarin
39 (%52,7)u kadin iken, 35 (%47,3)i erkekti
ve kadin hastalarda D vit eksikligi istatistiksel
olarak daha fazla idi (p=0,006, Tablo 1). D vit
eksikligi olan grubun VKi’si istatistiksel olarak
anlamli olacak sekilde daha fazla idi (p=0,025,
Tablo 1). Laboratuvar verileri agisindan gruplar
arasinda fark yoktu.

Tablo 2 gruplarin ambulatuar KB verilerini
gOstermektedir. Gruplar arasinda KB
parametrelerinde istatistiksel olarak anlamli
fark saptanmazken SVKI D vit eksikligi olan
grupta istatistiksel olarak anlamli olacak sekilde
daha yiksek bulunmustur (p=0,01 Tablo 2).
Tablo 3 D vit dizeyi ile KB parametreleri ve
SVKI arasindaki korelasyonu gostermektedir
ve KB parametreleri ile D vit dizeyleri arasinda
anlamli korelasyon saptanmamistir. Tablo 4'de
goraldiga gibi non-dipper HT’si olanlarin D vit
duzeyi istatistiksel olarak anlamli olacak sekilde
daha dusuk ve SVKI daha yuksek saptanmigstir
(sirasiyla D vit duzeyi, SVKI, p=0,020, p=0,010,
Tablo 4).
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Tablo 1. Gruplarin demografik 6zellikleri ve laboratuvar verileri

D vitamini eksikligi D vitamini yetersizligi D vitamini normal p degeri

Sayi (n, %) 29 (%39,2) 26 (%35,1) 19 (%25,7) 0,453
Yas (yil) 60,51+10,75 57,00£12,18 60,53+10,53 0,475
Cinsiyet (n, %)

Kadin 22 (%75,9) 10 (%38,5) 7 (%36,8) 0,006*
Erkek 7 (%24,1) 16 (%61,5) 12 (%63,2)

VKI (kg/m?) 31,23 29,09 27,53 0,025*
Sigara 1(%5,3) 2 (%7,7) 3(%10,3) 0,816
Kalsiyum (mg/dL) 9,0£0,43 9,0+0,94 9,30,61 0,360¢
Fosfor (mg/dL) 3,4£0,51 3,4£0,57 3,2+0,66 0,428¢
Tkol (mg/dL) 187+50,28 185+31,61 193+35,47 0,805¢
LDLk (mg/dL) 112+45,51 106+28,80 118+35,50 0,587¢
VLDLk (mg/dL) 29+10,29 31+14,96 25+16,16 0,404 ¢
HDLk (mg/dL) 46+13,35 48+10,37 48+10,44 0,793¢
Trigliserid (mg/dL) 154+72,91 155+77,49 127+82,57 0,435¢
Glukoz (mg/dL) 98+9,28 95+5,9 978,01 0,394 ¢
HbA1c % 5,4+0,34 5,5+0,39 5,56+0,34 0,490
Kreatinin (mg/dL) 0,74+0,17 0,810,15 0,85+0,17 0,069¢

@: Student T test, *: p<0,05 ARB: angiotensin reseptor blokeri, ACEb: angiotensin converting enzim blokeri HCT: hidrokloratiazid, TKOL: total
kolesterol, HDLk: yiksek dansiteli lipoprotein kolesterol, LDLk: dulslik dansiteli lipoprotein kolesterol, VLDLk: ¢ok duslk dansiteli kolesterol,
HbA1c: hemoglobin A1c

Tablo 2. Gruplarin ambulatuar kan basinci verileri ve ekokardiyografik bulgulari

AKB verileri (mmHg) D vitamini D vitamini D vitamini p degeri
eksikligi yetersizligi normal
Ort. Sistolik KB 121£13,20 123+11,46 120+12,00 0,796
Ort. Diyastolik KB 72+10,41 75+7,95 74+8,79 0,559
Gundlz Ort. Sistolik KB 123+13,26 125+12,82 124+12,78 0,851
Glndlz Ort.Diyastolik KB~ 73£11,37 76+9,27 75+9,39 0,554
Gece Ort. Sistolik KB 117+14,84 116+12,42 115+£14,33 0,887
Gece Ort. Diyastolik KB 69+11,57 7046,97 69+9,57 0,978
EF (%) 62,47+3,89 62,70+4,72 62,7945,71 0,969
SVKI (g/m?) 110,31+26,44 105,38+24,77 95,95+17,45 0,01"¢@

AKB: ambulatuar kan basinci, KB: Kan basinci ort: ortalama, ®: Student T test
*: p<0,05, EF: ejeksiyon fraksiyonu, SVKI: sol ventrikiil kitle indeksi
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Tablo 3. D vitamini dizeyi ile kan basinci parametreleri ve SVKI arasindaki korelasyon

24s Ort. Sis  24s Ort. Diy. Gunduz Ort.  Gunduz Ort. Gece Ort.  Gece SVKI
(mmHg) (mmHg) Sis Diy Sis Ort. Diy  (g/m?)
(mmHg) (mmHg) (mmHg) (mmHg)
Dvit (ng/ml) p 0,820 0,892 0,740 0,872 0,515 0,708 0,132
r 0,027 -0,016 0,039 -0,019 0,077 0,044 -0,177

Ort: ortalama sis: sistolik diy: diyastolik, Dvit: D vitamini SVKI: sol ventrikl kitle indeksi

Tablo 4. Non-dipper ve dipper hipertansiyonu olan gruplarin verileri

Dipper Non-dipper p degeri
Sayi (%) 32 (%) 42 (%) 0,605
D vitamini (ng/mL) 17,96+9,51 11,99+11,44 0,020*
SVKI 97,13+20,39 110,36+25,69 0,010*

*: p<0,05, SVKI: sol ventrikil kitle indeksi
Tartisma

RAS blokeri kullanan hipertansif hastalarda
D vit duzeylerinin KB regulasyonuna etkisini
incelemeyi amacladigimiz bu calismada, D
vit eksikligi yetersizligi ve normal olan grupta
KB degerleri arasinda fark saptanmamis ve
D vit duzeyleri ile KB parametreleri arasinda
korelasyon bulunmamigtir. D vitamini yeterli
olarak kabul ettigimiz grubun serum D vitamini
dizey ortalamasi 29,38+10,63 ng/ml idi. Bazi
calismalar, D vitamininin diger potansiyel
yararlari ve toksite potansiyelinin disik oldugu
g6z oninde bulunduruldugunda 25(OH)D
vitamini dizeyi 25-30 ng/ml nin altinda ise
tedavi edilmesini 6nermektedir [5]. Belki de
bu farki ortaya koymak icin daha yuksek D
vitamini duzeyleri gerekmektedir. Ancak non-
dipper HT’si olan hastalarda D vit duzeyleri
daha dislik saptanmistir. SVKI D vit eksikligi
ile artarken bu artis D vit dizeyi ile korele
degildir. Bu kesitsel calismaya 35'i (%47,3)
erkek, 39’u (%52,7) kadin toplam 74 esansiyel
hipertansiyonlu  hasmta  dahil  edilmistir.
Hipertansiyon  hastalarinin  epidemiyolojik
incelemesini gergeklestiren ¢ok sayida gcalisma
bulunmaktadir. Bizim ¢alismamizdan elde
edilen verilere bakildiginda hipertansiyon
hastaliginin kadinlarda daha sik oldugu ve
yas ortalamasinin kadinlarda 57,62+10,85,
erkeklerde 60,89+11,39 oldugu gorulmektedir.
Bizim calismamizda olusturdugumuz hasta
grubunun cinsiyet ve yas bakimindan literatlr
bilgileriyle uyumlu oldugu gdrtlmektedir. Ulusal
Saglk ve Beslenme inceleme Taramasi-lll

(NHANES Illyde D vitamini eksikliginin ABD’de
yaygin olarak goéraldiguni ve yetiskinlerdeki
sikhginin ~ %25-%57 arasinda  oldugunu
bildirdiler [6]. Bizim c¢alismamizda da benzer
veriler elde ettik. D vitamini dizeyleri igin 10 ng/
ml'nin altini eksiklik, 10 ile 19,99 ng/ml arasini
yetersizlik, 20 ng/ml ve Uzeri de@erleri D vitamini
icin yeterlilik siniri olarak kabul ettik ve esansiyel
hipertansiyonlu katihmcilarin, % 39,2’sinde
D vitamini eksikligi, %35,1inde D vitamini
yetersizligi ve sadece %25,7’sinde D vitamininin
yeterli oldugunu gorduk. Bu farki ortaya koymak
icin bizim calismamizdaki drnek sayisi yetersiz
kalmis olabilir ya da c¢alisma dizayninin
uygun olmamasindan kaynaklanabilir. Ancak
Anderson ve ark.’nin [7] 41,504 katihmcinin
oldugu Intermountain Heart Collaborative (IHC)
calisma grubunu kapsayan arastirmada dahi
yash bireylerle (>50), yasli olmayan bireyler
arasinda da istatiksel olarak fark yoktu. Bu
bulgunun nedenini calismadaki katilimcilarin
cinsiyet dagihminin benzer olmamasi olarak
aciklamislardir.

HT kardiyovaskdiler ve renal hastalik geligimi
icin iyi bilinen ve 6nemli bir risk faktoradur [8].
Scragg ve ark.’nin [9] calismasi (NHANES 1988-
1994), D vit seviyesinin saglikli yetiskinlerde
KB ile ters orantili olugu gosterilmistir. Ayrica
NHANES 2003-2006 calismasi D vit'in normal
seviyelerde olmasinin HT'ye koruyucu o6zellik
gosterdigi vurgulanmistir [10]. Ayrica dusuk D
vit diizeyleri yeni baslangicli HT ve direngli HT
ile iligkili bulunmustur [11]. Li [12], D vit'in renin
biyosentezinin gug¢li endokrin baskilayicisi
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oldugunu gostermislerdir. Calismamizda RAS
blokeri kullanan kisilerde D vit duzeyleri ile KB
parametreleri arasinda iliski saptanmamistir.

Framingham calismasi dahil olmak Uzere
bircok calismada obezitenin HT igin riski bes
kata kadar arttirabildigini gostermistir [13-15].
Obezlerde yagda ¢oziunen D vitamininin yag
dokusunda birikmesi nedeniyle daha duguk D vit
konsantrasyonlari gortilmektedir ve gozlemsel
¢alismalarda hipertansiyon insidansinin daha
yuksek oldugu gosterilmistir [16]. Calismamiz
popilasyonunun VKI leri hafif kilolu olma
Ozelligi gosterse de D vit eksikligi olan grup
obezdir. Ozellikle obez hipertansif hastalarda D
vit duzeylerinin takibi daha énemli olabilir.

HT’si olan hastalarda gece dususinin
olmamasi yani non-dipper durum  koétu
kardiyovaskiler sonlanimla iligkili bulunmustur
[17]. Bizim calismamizla benzer sekilde
Yilmaz ve ark. [18] non-dipper HT'si olan

hastalarda D vit dizeylerini daha dusuk
bulmuslardir. Hipertansiyon, arterlerin
endotelyal fonksiyonunda degisikliklerle

iliskilidir. Non-dipper sirkadian paterne sahip
hastalarda, dipper paterne sahip hastalara
nazaran kardiyovaskuler ve serebrovaskuler
komplikasyon riski daha ylUksektir [19]. Daha
Once de bashsedildigi gibi D vitamini eksikligi
RAS’1I aktive etmektedir. Bu nedenle, D
vitamini eksikligi ve non-dipper hipertansiyon
arasinda bir iligki olabilecedi disunulebilir. Non-
dipper patern, gindiz (6:00-09:00) ve gece
saatleri (21:00-06:00) arasindaki ortalama
kan basinci farkinin %10’dan az olmasi
olarak tanimlandiginda; bizim c¢alismamizda
non-dipper grupta serum D vitamini dizeyi
ortalamasi 11,99+11 ng/ml iken, dipper grupta
ise 17,9619,51 ng/ml idi. Bu fark istatiksel olarak
anlamliydi (p=0,020). Dipper ve non-dipper
gruplarin LVMI élgimleri arasinda da istatiksel
olarak anlamh fark bulduk (p=0,01). Non- dipper
grupta LVMI 110,36+25,69 kg/m? iken, dipper
grupta 97,13£20,39 kg/m? idi. Calismamizdan
elde eldilen veriler dogrultusunda D vitamini
eksikliginin non-dipper hipertansiyonla iliskili
olabilecegini, hipertansiyonla iliskili istenmeyen
kardiyak olay riskini tahmin etmede ise D
vitamini dlgimunun kullanilabilecedi sonucunu
cikarabiliriz.

Ayrica SV hipertrofisi, HT’nun u¢ organ
hasarlarindan  en  dnemlilerinden  birini
olusturmaktadir., Hem konsantrik hem de
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eksantrik hipertrofi sadece kardiyovaskiler
degil ndrolojik koétl sonlanimlarla da iligkili
bulunmustur [20]. Hipertrofi a-skeletal actin,
and B-myosin heavy chain, ve atrial natriuretic
peptide gibi fetal genlerin aktivasyonu sonucu
sol ventrikil miyositlerindeki genigsleme ile
olusur ve anjiotensin 2 KB’den bagimsiz
olarak direk olarak hipertrofiyi indikleyebilir
[21]. D vit eksikligi RAS’I aktive ederek SV
hipertrofisine neden oldugu goésterilmistir [22,
23]. Calismamizda SVKI hem D vit eksikligi olan
hem de non-dipper grupta daha yuksektir ancak
D vit duzeyleri ile korele degildir.

46 calismanin incelendigi bir metaanalizde D
vit takviyesinin sistolik ve diyastolik KB tzerinde
hicbir etkisi olmadigi gosterilmistir ve HT
ozelinde optimum D vit seviyesi bilinmemektedir
[24]. Ayrica tek bir D vit 6lgimd uzun dénem
dizeyi yansitmadigi gosterilmistir [25].

Calismamizin cesitli sinirlamalari
vardir; Kkesitsel bir calisma olmasi neden-
sonu¢ iligkilerini degerlendirmemize olanak

saglamamaktadir. Tek merkezli kiiglk bir hasta
populasyonuile yapiimistir. RAS blokeri kullanan
hastalar diger antihipertansif ajan kullananlarla
kiyaslanmamisgtir. Tek bir D vit dlgimuUinin uzun
dénem sonuglari yansitmasi yeterli degildir ve
son olarak galismamizdaki D vit dizeylerinin HT
hastalari i¢in olmasi gereken sinir olup olmadigi
bilinmemektedir.

Sonuc olarak, RAS blokeri kullanan
hastalarda D vit dizeyleri KB kontroll ile
iliskilendirimese de D vit eksikliginin non-
dipper durum ve kardiyak hipertrofi icin riski
arttirabilecedi soylenebilir. HT hastalari icin
olmasi gereken optimal D vit dizeyleri ve D vit
takviyesinin bu parametreler Uzerine etkisini
incelemek icin daha genis kapsamli ¢calismalara
ihtiyac vardir.

Cikar iligkisi: Yazarlar cikar iliskisi olmadigini
beyan eder.
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Sedanter, saglikl, gen¢ erkek bireylerde akut tim viicut titresim
egzersizinin serum irisin seviyelerine etkileri

The effects of acute whole-body vibration exercise on serum irisin levels in sedentary,
healthy, young males

Mukaddes Mergen Dalyanoglu, Emine Kilic Toprak, Fatma Unver, Yasin Ozdemir, Ebru Tekin,
Z. Melek Bor Kuglkatay
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Amag: Tum vicut titresim egzersizi, titresimli bir platform Uzerinde statik ve dinamik egzersizlerin yapilabildigi,
performansi arttirmak igin kullanilan egzersiz modelidir. irisinin, egzersiz etkisiyle salinan, beyaz yag dokunun
kahverengi yag dokuya dénlisimuni saglayarak enerji harcanmasini arttiran bir miyokin oldugu bildiriimistir.
Onceki galismalarda, farkl egzersiz tiirlerinin serum irisin seviyelerinde yaptigi etkiler arastirilmis olmakla
birlikte, sedanter, saglikli, geng erkek bireylerde tim vicut titresim egzersizinin serum irisin seviyeleri Uzerine
etkisi bilinmemektedir. Bu g¢alismada, tek seans uygulanan tim vucut titresim egzersizi protokolini takiben
olasi serum irisin konsantrasyonu degisikliklerinin incelenmesi amaglanmistir.

Gereg ve yontem: Calismamiza 12 saglkli, sedanter erkek birey dahil edilmistir (ort yas 21+2,67, beden kitle
indeksi 25,37+2,01 kg/m?). Egzersiz programi, titresimli bir platform (Power Plate) Gizerinde yapilan 9 tane
egzersizden olugsmaktadir. Bireylerden egzersiz éncesi ve hemen sonrasi alinan vendz kan drneklerinde, ELISA
yéntemi ile serum irisin konsantrasyonu élgllmiistiir. Istatistiksel analiz igin Wilcoxon eslestirilmis iki 6rnek testi
kullaniimig, p<0,05 degerleri istatistiksel olarak anlamli kabul edilmistir.

Bulgular: Tum vicut titresim egzersizinin serum irisin seviyeleri Gzerine etkileri incelendiginde; egzersizden
sonra istatistiksel olarak anlaml diizeyde artis bulunmustur (egzersiz éncesi 14,31+1,48 pg/mL ve egzersiz
sonrasi 15,36+1,08 pg/mL; p=0,05). Nabiz ve hematokritin tim vucut titresim egzersizine cevaben istatistiksel
olarak 6nemli diizeyde arttigi (sirasiyla p=0,011 ve p=0,036), kan glikozunun ise azaldi§i1 gézlenmistir (p=0,005).
Sonug: Sedanter, saglikli, gen¢ erkek bireylerde tek seans tim vicut titresim egzersizi programi sonrasi
serum irisin seviyelerinin akut olarak artmasi, irisinin enerji harcanmasinda olumlu katki saglayabilecegini
gOstermektedir.

Anahtar kelimeler: Tim vicut titresim egzersizi, irisin, FNDC5.

Mergen Dalyanoglu M, Kilig Toprak E, Unver F, Ozdemir Y, Tekin E, Bor Kiigiikatay ZM. Sedanter, saglkli,
gencg erkek bireylerde akut tim vicut titresim egzersizinin serum irisin seviyelerine etkileri. Pam Tip Derg
2022;15:521-529.

Abstract

Purpose: Whole-body vibration exercise is an exercise model used to increase performance, in which static
and dynamic exercises can be performed on a vibrating platform. It has been reported that irisin is a myokine
that is released by the effect of exercise and increases energy expenditure by transforming white adipose tissue
into brown adipose tissue. Although the effects of different exercise types on serum irisin levels have been
investigated in previous studies, the effects of whole-body vibration exercise on serum irisin levels in sedentary
healthy young male individuals is still unknown. In this study, it was aimed to investigate possible serum irisin
concentration changes following a single bout of whole-body vibration exercise protocol.

Materials and methods: Our study included 12 healthy sedentary male individuals (mean age 21+2.67, mean
body mass index 25.37+2.01 kg/m?). The exercise training program consists of 9 exercises performed on a
vibrating platform (Power Plate). Serum irisin concentration in venous blood samples was measured by ELISA
method obtained from individuals before and immediately after exercise. Wilcoxon signed rank test was used
for statistical analysis, and p<0.05 values were considered statistically significant.

Results: When the effects of whole-body vibration exercise on serum irisin levels were examined; statistically
significant increase was found after exercise (before exercise 14.31+1.48 pg/mL and after exercise 15.36+£1.08
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pg/mL respectively; p=0.05). Heart rate and hematocrit increased significantly (p=0.011 and p=0.036,
respectively) in response to whole-body vibration exercise, while blood glucose decreased (p=0.005).

Conclusion: The acute increase in serum irisin levels after a single bout of whole-body vibration exercise
program in sedentary healthy young male individuals shows that irisin may contribute to energy expenditure

positively.

Key words: Whole-body vibration exercise, irisin, FNDC5.

Mergen Dalyanoglu M, Kilig Toprak E, Unver F, Ozdemir Y, Tekin E, Bor Kiiglikatay ZM. The effects of acute whole-
body vibration exercise on serum irisin levels in sedentary, healthy, young males. Pam Med J 2022;15:521-529.

Giris

Son zamanlarda kas dokusu fizyolojik ve
metabolik yollari dizenleyen, miyokin olarak
adlandirilan  gesitli  sitokinlerin  salgilandigi
bir endokrin organ olarak tanimlanmistir [1].
Miyokinlerin kesfiyle kas dokusu ayrica bilgi
ileten ve metabolizmayi degistirmek ic¢in yag,
karaciger ve pankreas da dahil olmak Uzere
diger dokularla etkilesime giren bir hormon
kaynagi olarak da iglev gérmektedir [2].

irisinin, 112 amino asitten olugan, glikoprotein
yapida, otokrin, parakrin ve endokrin etkili bir
hormon oldugu ve yapisinin insan ve farelerde
%100 benzer oldugu bildirilmistir. Fibronektin
tip Il domain 5 olarak adlandirilan FNDC5
membran proteininin proteolitik UrGndne irisin
adi verilmigti. FNDC5 ayrica, fibronektin tip
lll tekrarlarini iceren protein 2 (FRCP2) ve
Pep olarak da adlandiriimaktadir [3]. irisin
reseptorindn arastirildigr bir calismada irisinin,
integrinlerin aV sinifinin proteinlerine baglandigi
gosterilmis ve irisin ile aV/B5 integrin arasinda
etkilesimli yuzeyler tanimlanmistir [4].

irisin, Bostrdm ve ark. [5] tarafindan,
egzersiz sirasinda iskelet kasindan,
peroksizom  proliferatér  reseptéor gama

koaktivator-1a’'nin  (PGC-1a) ekspresyonuna
yanit olarak salgilanan, dolagima salindiginda
termojenik bir faktor olan uncoupling protein-
1’in (UCP-1) ekspresyonuna yol acarak [5, 6]
beyaz yad dokunun kahverengi yag dokusuna
dénusmesine neden olan termojenik bir miyokin
olarak tanimlanmistir. Kahverengi yag dokusu,
depolanan enerjiyi I1s1  Uretmek amaciyla
katabolize ettidi icin; irisinin, enerji harcanmasini
saglayan sinyal hormonu olarak hareket ettigi
éne sirllmistir [5]. irisindeki artis, oksijen
tiketimini artirir, glikoz toleransini [6] ve insilin
duyarhligini geligtirir ve kilo kaybini kolaylagtirir
[7]. irisinin termojenez kapasitesi, obezite ve tip
2 diyabet gibi metabolik hastaliklarin tedavisi
icin kullanilabilir [8].

522

Tdm vicut titresim egzersizi (TVTE),
sinlizoidal salinimlarla hareket eden titresimli bir
pilatform Uzerinde statik ve dinamik egzersizlerin
yapilabildigi [9], dusik genlik ve frekansh
mekanik uyarim kullanan orta yogunlukta bir
egzersiz modelidir [8]. TVTE, sporcularda,
sedanter bireylerde ve obezlerde kan glikoz
ve yag seviyelerini iyilestirerek kardiyovaskuler
sistem ve solunum fonksiyonlarini ayrica kas
kuvvetini, kemik mineral yogunlugunu, dengeyi
ve koordinasyonu arttirmak igin gecerli bir
egzersiz protokoll olarak kabul edilmektedir
[10, 11]. Osteoporoz, sarkopeni ve metabolik
sendromun tedavisindeki terapétik etkilerinden
[8] dolayr galismamizda tim vicut titresim
egzersizi protokoll uygulanmistir.

Egzersize yanit olarak irisin seviyelerinin
akut olarak [2, 7, 12-14] ve kronik egzersizden
1 gln sonra toparlanma déneminde arttigi
[15-18] bildirilmistir. Egzersiz sonrasi FNDC5
seviyelerinde de artisin gozlendigi calismalar
mevcuttur [2, 19]. Ote yandan, kronik egzersize
yanit olarak irisin ve FNDC5 dizeylerinin
azaldigi gosterilmistir [2, 13, 20, 21]. Egzersizin
irisin  ve FNDC5 seviyelerini etkilemedigini
bildiren ¢alismalar da vardir [7, 13, 22, 23].
Veriler arasindaki uyumsuzluklar, deneklerin
yasl, cinsiyeti, sedanter veya sporcu olmalari,
yapilan egzersizlerin akut veya kronik olmasi,
uygulanan egzersizin tipi, siddetti ve suresi
arasindaki farkhliklardan kaynaklaniyor olabilir.

Tom vicut titresim egzersizinin irisin
seviyeleri Uzerine etkisini inceleyen calisma
oldukga azdir. Bu calismalarda da sedanter,
saglikli, gen¢ kadinlarda akut tim vicut
titresim egzersizi sonrasi artan irisin seviyeleri
gozlenmigtir [8]. Hastanede yatan, yasli, stabil
KOAH hastalarinin tiim vicut titresim egzersizi
ile yapilan rehabilitasyon ¢alismalari sonucunda
irisin seviyelerinin arttigi bildirilmistir [9]. Yash,
disi siganlarda inme sonrasi yapilan tim vicut
titresim egzersizi sonucunda irisin seviyelerinde
artis gozlenmistir [24].
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GinUmuze kadar yapilan literatlr taramasi
sonucunda erkek Dbireylerde tek seans
tim vlcut titresim egzersizinin serum irisin
seviyeleri Uzerindeki akut etkilerini inceleyen bir
¢alismaya rastlanmamistir. Mevcut arastirma
kapsaminda sedanter, saglikli, gen¢ erkek
bireylere uygulanan tek seans tim vicut
titresim egzersizinin serum irisin seviyesi, kan
glikozu, hematokrit, nabiz, kan basinci Uzerine
etkilerinin incelenmesi amacglanmistir.

Gereg ve yontem

Calisma  protokoll, 1975 Helsinki
Bildirgesi'nin etk kurallarina uygundur.
Deneysel iglemlerin  onayi, Pamukkale
Universitesi ~ Girisimsel ~ Olmayan  Klinik

Arastirmalar Etik Kurulu tarafindan saglanmistir.
Calisma protokolinin potansiyel riskleri ve
faydalari hakkinda ayrintih yazili ve sdzli
aciklama vyapildiktan sonra deneklerin  her
birinden yazih bilgilendirilmis onam alinmistir.

Denekler

Calismaya sistemik hastaligi olmayan,
dizenli ila¢g kullanmayan, c¢alismamizdan en
az 6 ay Oncesinde herhangi bir vicut direng
antrenmanina katilmamis olan sedanter, 18-
27 yas araliginda, boy ortalamalari 174,25+5,5
cm ve vicut agirligr ortalamalari 79,21+£14,87
kg olan, Pamukkale Universitesi Denizli Saglik
Hizmetleri Meslek Yuksekokulu'na devam
eden 12 tane gonullu, saghkli erkek 6grenci
alinmistir. Deneklerden c¢alisma slresince
sigara ve alkol kullanmamalari istenmigtir.
Deneklerin egzersiz 6ncesi bazal degerleri
kontrol olarak kullaniimistir. Ayrica bir kontrol
grubu olusturulmamistir.

Egzersiz protokolii

Egzersiz egitim programi, 35 Hz frekansinda
titresimli  Power Plate pilatformu Gzerinde
sirasiyla; push up, squat, sag plank, sumo
squat, sol plank, sag lunge, triceps dip, sol lunge,
shoulder press olmak Uzere 9 tane egzersizden
olusmaktadir  (Power Plate pilatformu).
Egzersizler tum deneklere ayni hafta iginde
Pamukkale Universitesi Spor Bilimleri Fakdiltesi
Performans Laboratuvar’nda uygulanmistir.
Denekler, egzersiz 6ncesi 5 dk kosu ile serbest
Isinma yapmislardir. Egzersizlerin her biri
60 sn olarak uygulanmis, egzersiz slresince
metronom ile 2 sn konsantrik 2 sn eksantrik
faz tamamlanarak, 15 tekrar yaptiriimistir.

Egzersizler arasinda 30 sn dinlenme verilmis
ve toplamda yaklasik 13 dk olan tek seans
uygulanmigtir.

Viicut kompozisyonunun degerlendirilmesi

Boy uzunlugu stadiometre ile Slgtimugtar.
Vicut kompozisyon analizatérd  (TANITA
Corporation of America, BC-480MA) kullanilarak
bireylerin BMH (kcal), vicut agirhgi (kg), beden
kitle indeksi (kg/m?), vicut yag kuitlesi (kg),
vucut yag yuzdesi (%), kas kutlesi (kg), kemik
kitlesi (kg), toplam vicut sivi miktari (kg)
Olcimleri yapilmistir. Bel ve kalga gevresi ayni
kisi tarafindan olgilmustir. Olglim yapmadan
once ayaklarin kondugu celik skala nemli bir
bezle silinerek iletkenligi arttiriimigtir [25].

Nabiz dlglimu

Olglim éncesinde denek oturur pozisyonda
15 dk kadar dinlendirilmistir. Olglimii yapacak
olan kisinin sag elinin isaret, orta ve ylzik
parmaklaridenegdin sol el bilegininbagparmagina
yakin tarafindaki radial arter lzerine hafif baski
yaparak yerlestiriimis ve dakikadaki kalp atig
sayisi kaydedilmigtir.

Kan basinci ol¢limii

Denek oturur pozisyonda kol kalp
hizasindayken oskultasyon yoéntemi ile brakial
arterden manuel olarak dlgtlmustir. Olglimden
en az 30 dakika 6ncesine kadar denekler gay
ve kahve igmemis ve dlgim oncesi 15 dakika
dinlenmiglerdir. Manson antekubital fossanin
2-3 cm kadar ustine baglanmis stetoskobun
diyaframi a. brachialis Uzerine yerlestiriimistir.
Hava verilmis ve sonrasinda saniyede 1-3
mmHg dasurllerek basing sesleri dinlenmeye
baglanmistir. ilk ses duyuldugu andaki basing
sistolik basing olarak, seslerin kayboldugu
andaki basing diastolik basing olarak
kaydedilmisgtir.

Venoz kan orneklerinin toplanmasi

Deneklerden tim vucut titresim egzersiz
protokoll oOncesi ve hemen sonrasi yaklasik
10 mL vendéz kan alinmis hizlica Pamukkale
Universitesi Tip Fakiltesi Fizyoloji ABD.
Laboratuvar’na goénderilmistir. irisin dlgtimleri
icin alinan kan ornekleri 1000 g’de 15 dakika
+4°C’de santriflj edildikten sonra elde edilen
serum ornekleri analiz edilene kadar -80°C’de
saklanmistir.
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Hematokrit ol¢limii

Pamukkale Universitesi Tip Fakiiltesi Fizyoloji
ABD. Laboratuvarr’nda mikrohematokrit tlipine
alinan kan o&rnekleri 3260 rpm’'de 5 dakika
santrifllj islemine tabi tutularak yapiimistir.

Kan glikozu élgiimleri

Kan glikozu, egzersiz salonunda, egzersiz
oncesi ve sonrasi parmak ucundan lanset
yardimiyla alinan kandan cihaz (On-Call
Advanced) yardimiyla dlgulmustir.

Serum irisin diizeylerinin ELISA yéntemi ile
olclimi

irisin seviyeleri, Pamukkale Universitesi Tip
Fakultesi Fizyoloji ABD. Laboratuvar’’nda insan
irisin ELISA kiti (Elabscience, ABD, algilama
arahgi 15,63-1000pg/mL ve duyarliligi 9,38pg/
mL) kullanarak ol¢iimastar. Bu kit, sandvic
ELISA prensibi ile calisir. Bu kitte saglanan
mikro ELISA plakasi, insan irisinine 6zgu bir
monoklonal antikorla ©nceden kaplanmistir.
Ornekler ve standartlar mikro ELISA plaka
kuyularina eklenmis ve d&rneklerde irisin
mevcutsa bu spesifik antikora baglanmistir.
Baglanmamigs herhangi bir maddeyi yikayarak
uzaklastirdiktan sonra, kuyulara insan irisinine
0zgu biyotinlenmis poliklonal saptama antikoru
ilave edilmis ve inkibe edilmistir. Herhangi bir
baglanmamis antikor-biyotin reaktifini ¢ikarmak
icin yikamanin ardindan, kuyulara Avidin-
Horseradish Peroxidase (HRP) konjugat ilave
edilmis ve tekrar inklbe edilmistir. Serbest
bilesenler yani baglanmayanlar yikanarak
uzaklastirlmis ardindan kuyulara substrat
sollisyonu ilave edilmistir. ik asamada baglanan
irisin miktariyla orantili olarak yalnizca insan
irisini, biyotinlenmis saptama antikoru ve Avidin-
HRP konjugati iceren kuyucuklarin rengi mavi
goérinmustir.  Enzim-substrat  reaksiyonu,
durdurma solusyonunun eklenmesiyle
sonlandiriimis  ve renk sariya dénmustr.
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Optik yogunluk (QY), 450 nm dalga boyunda,
spektrofotometrik  olarak  (Thermo  Fisher
Scientific, ABD) olgilmustir. OY degeri, insan
irisin konsantrasyonuyla orantilidir. Orneklerin
OY’si  standart  egriyle  karsilastirilarak
orneklerdeki irisin konsantrasyonu
hesaplanmigtir.

istatistiksel analiz

iligkili gruplar arasindaki farkin biytik bir etki
buyukligune (dz=0,9) sahip olacadi géz 6nine
alindiginda, ¢alismadan &énce bir glc¢ analizi
yapiimistir. Buna gdre c¢alismaya 10 denek
dahil edildiginde %95 glven dizeyi ile %80 gug¢
elde edilecegi hesaplanmistir. Bu calismaya
12 denek dahil edilmistir. Sonuglar igin %95
guvenle (dz=0,79) %79 guce ulasiimistir. Veriler
SPSS 24.0 paket programiyla analiz edilmistir.
Surekli degiskenler ortalama + standart sapma
(OrtxSS) ve kategorik degiskenler sayi ve ylzde
olarak verilmistir. P<0,05 degeri istatistiksel
olarak anlamh  kabul edilmistir. Bagimli
grup karsilastirmalarinda, parametrik test
varsayimlari saglanmadigindan dolayi Wilcoxon
eslestiriimis iki 6rnek testi kullaniimistir.

Bulgular

Calismamizakatilanortalamayaslari21+2,67
olan 12 saglikli, sedanter erkek 6grencinin beden
kitle indeksi 25,37+2,01 kg/m? olarak Olgilmus
ve tum vicut kompozisyonlarinin degerleri
Tablo 1'de sunulmustur. Egzersiz sonrasi
sistolik ve diyastolik kan basinci degerlerinde
anlamli degisim gézlenmemekle birlikte nabiz
ve hematokrit degerlerinin egzersiz 6ncesine
gore 6nemli diizeyde arttigi (sirasiyla p=0,011
ve p=0,036) gbzlenmistir. ilaveten serum irisin
seviyelerinde de egzersizden sonra anlamli
artis bulunmustur (egzersiz 6ncesi 14,31+1,48
pg/mL ve egzersiz sonrasi 15,36+1,08 pg/mL;
p=0,05). Tersine kan glikozu egzersiz sonrasi
anlaml olarak azalmistir (p=0,005) (Tablo 2).
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Tablo 1. Vicut kompozisyonu

Ort £SS Medyan Min-Max
Yas 21+2,67 21 18-27
Vicut agirhgi (kg) 77,9+7,06 76,1 70,3-90,8
Boy (cm) 174,25+5,5 174,5 163-183
Bel gevresi (cm) 84,88+7,62 84 73-97
Kalga gevresi (cm) 98,88+6,49 99 87-108
BKI (kg/m?) 25,37+2,01 246 23,2-28,6
Yag yiizdesi (%) 17,73+4,25 20,2 12,2-22,6
Yag kiitlesi (kg) 13,8+4,09 14,9 9,3-18,4
Sivi kutlesi (kg) 46,29+3,58 44,7 42,9-53 1
Kas kiitlesi (kg) 60,41+4,62 58,4 56-69,2
Kemik kutlesi (kg) 2,810,25 27 2,6-3,3
BMH (kcal) 1888,14£149,18 1830 1752-2176

Ort+SS: OrtalamazStandart Sapma, Min-Max: Minimum-Maksimum

BKI: Beden Kitle indeksi BMH (kcal): Bazal Metabolizma Hizi (kilokalori)

kg: kilogram, cm: santimetre, %: ylizde

Tablo 2. Deneklerin nabiz, kan basinci, kan glikozu, hematokrit, irisin degerleri

Egzersiz oncesi

Egzersiz sonrasi

Ort+SS Medyan OrttSS Medyan
Min-Max Min-Max
irisin 14,31+1,48 14,79 15,36+1,08 15,56 p=0,05"
(pg/mL) 10,39-15,59 12,95-16,75 z=-1,961
Hematokrit (%) 47,5+2,64 48 52+4,29 52 p=0,036*
43-51 44-58 =-2,100°
Nabiz (atim/dk) 76,78+13,07 72 94,11+21,79 85 p=0,011*
61-98 64-132 z=-2,552°
Kan glikozu 96,9+15,66 97,5 72+7,41 71 p=0,005*
(mmol/L) 72-114 58-82 z=-2,805°
Sistolik kan 119,7+13,32 120 117,5+8,58 120 p=0,553
basinci 100-138 100-130 z=-0,593°
Diyastolik kan 75,7+7,6 75 77,1+4,18 80 p=0,726
basinci 65-88 70-80 z=-0,351°

Ort+SS: OrtalamazStandart Sapma, Min-Max: Minimum-Maksimum
*: egzersiz dncesine gore p<0,05 anlamli fark

Tartisma

Sedanter, saglikl, geng¢ erkeklerdeki
tek seans tum vicut titresim egzersizinin
serum irisin seviyelerine etkisinin arastirildigi
calismamizda 12 bireye, 9 farkli hareketten
olusan egzersiz programi sonrasinda
serum irisin seviyelerinin akut olarak arttigi
gOzlenmistir. Ayrica kan basinci degerlerinde
anlamli degisimler olmazken; hematokrit ve
nabiz istatistiksel olarak 6nemli diizeyde artmis,
Ote yandan kan glikozu egzersiz sonrasi 6nemli
dizeyde azalmistir. Egzersiz sirasinda, sivinin
damarlari terk ederek dokular arasina ¢ikmasi

sonucu gorulen kan volimindeki azalmanin
hemokonsantrasyona dolayisiyla hematokrit
artisina neden olmasi [26] bulgularimizdaki
hematokrit artisini agiklamaktadir.

irisinin glikoz homeostazinin ana
mekanizmalarinin  ¢coguna ayrintili  katkisi
henlz acikliga kavusturulmasa da glnimuize
kadar yapilan caligmalar, kas, karaciger ve
yag dokusundaki islevleri araciligiyla irisinin
normoglisemiye katkisi [27] ¢alismamizda
egzersiz sonrasi kan glikozunun azalmasini
aciklayabilir.
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irisin bulgularimiz, gogu literatiir bilgisi ile
benzerlik gdstermistir. Tsuchiya ve ark’nin [7,
14] yaptigi galismalarda; sedanter, saglikli, geng
erkeklerde ylUksek siddetteki kosu egzersizinden
6 ve 19 saat sonra serum irisin seviyeleri ve tek
seans direng egzersizinden 1 saat sonra plazma
irisin seviyeleri akut olarak artmistir. Acik
havada (n=16) ve kapali mekanda (n=16) tek
seans aerobik egzersiz yapan otuz iki saglikli
erkekte serum irisin konsantrasyonlarinda
akut artis gozlenmistir [13]. Ayrica metabolik
sendromu olan ve olmayan sedanter erkek
bireylerin arasinda farkhlik gortlmeksizin
dolasimdaki irisinin, yuksek yogunluklu aralikli
egzersiz, surekli orta yodunluklu egzersiz ve
diren¢ egzersizinden hemen sonra akut olarak
arttigi ve en fazla irisin artisinin, direng egzersizi
sonrasi gdzlendigi bildirilmistir [15]. irisin ile
laktat 6lcimU yapilan calismalarda, egzersize
bagh kan laktat artiginin, diren¢ egzersizi
sonrasi diger egzersizlerden 6nemli 6lglide daha
fazla olmasi, iskelet kasina yonelik daha blyuk
bir metabolik stresin, irisin salgilanmasi icin
etkili bir uyaran olabilecegini distundirmustir
[7, 17]. Sedanter, saglkli, gen¢ kadinlarda
yapilan ¢alismalarda da egzersiz sonucu serum
irisin seviyelerinin arttiyi gdzlenmistir. Torre
Saldafa ve ark.’nin [15] 38 katilimci ile yaptigi
bir calismada, 2 hafta boyunca haftada 5 gun,
egitmen esliginde, 21 dakika suren hafiften
orta ve yogun siddete dogru kosu bandinda
yapilan aerobik egzersizden 1 glin sonra serum
irisin seviyelerinin arttigl hatta egzersiz siddeti
arttikga irisin seviyelerinin daha ¢ok yUkseldigi
gOzlenmistir. Ayrica bizim ¢alismamiza benzer
sekilde akut tim vicut titresim egzersizi sonrasi
sedanter, saglikli, gen¢ kadinlarda serum irisin
seviyelerinde anlamh artis bulunmustur [8].
Sonuglarimiz tim vlcut titresim egzersizini
takiben serum irisin seviyelerinde artis
oldugunu goOsteren g¢alismalarin bulgularini
desteklemektedir. Sedanter bireylerde egzersiz
sonucu irisin seviyesinin artmasinin, egzersiz
ile kaslardaki ATP konsantrasyonunun gugcli
bir sekilde azalmasindan dolayi olabilecedi
disinulmastir [2]. irisinin, nikleusu uyararak
UCP-1 ekspresyonunu arttirmasiyla elektron
transport sisteminde ATP Uretimini azaltarak ve
IsI Uretimini arttirarak etki gosterdigi bildirilmistir
[3]. irisin konsantrasyonundaki artisin, ¢ok
kisa yogun egzersiz sirasinda oksijen eksikligi
ve (glikolitik hiz tarafindan uyarldigi da
varsayillabilir [17]. Buna paralel olarak farelere

526

FNDC 5 eksprese eden adenoviral partikllerin
intravendz uygulanmasi sonucu artan UCP-1
mRNAve dinlenme oksijen tiiketimi, egzersizden

sonra yukselen irisin  konsantrasyonunun
dinlenme  enerji harcamasini  arttirdigini
distndirmustar [5].

Aktif bireyler ile yapilan calismalarda ise,
orta ve yuksek dizeyde aktif olan saglikli erkek
ve kadinlarda maksimum ve orta yogunluktaki
egzersiz sonrasl serum irisin seviyeleri akut
olarak artarken en fazla irisin artisi maksimum
is yukidnden sonra goézlenmistir [12]. Geng,
saglikh erkek atletlerde (n=15) dolagimdaki
irisin ve FNDC5 seviyesi, 8 hafta slren haftada
3 gln, aralikli, 80 m sprint kosu programi
tamamlandiktan 30 dakika sonra Onemli
Olclide artmistir [2]. Eaton ve ark’nin [19]
calismasinda da orta derecede aktif, geng,
saglikh 9 erkek sporcuda giinde iki kez 20 gun
boyunca yuksek yogunluklu aralikli egzersiz
(HNIT) programi bitince incelenen iskelet kasi
(vastus lateralis) orneklerinin FNDC5 mRNA
ekspresyonunda; egzersizden hemen sonra ve
3 saatlik toparlanmada artis oldugu bildirilmistir.
Arastirmacilar bu durumun egzersize
bagli kas hasarindan kaynaklanabilecegini
disinmuglerdir. Ama daha ileri ¢alismalar ile
arastiriimasi énerilmistir [2].

Bazi veriler, gen¢ insanlarda aerobik
egzersiz sonucu FNDC5 gen aktivasyonunu
dogrulamamistir ~ [21]. Sedanter, gencg
erkeklerde tek seans dayaniklilik egzersizinden
sonra plazma irisin seviyelerinin degismedigi
bildirilmistir [7]. Bu sonuglarin intramuaskuler
ATP seviyelerinin degismemesinden dolayi
olabilecegi dusunulmustar [2].

Bazi ¢alismalarda da egzersiz sonrasi serum
irisin seviyelerinin azaldid1 dikkat cekmektedir.
Saglikli, geng, yirmi erkek sporcunun katildidi;
10 bireyin haftada 5 gun, ginde bir kez, 10
bireyin ise antrenmanlar arasinda 1 saat
dinlenme olan, gunde iki kez, iki gunde bir
olmak Uzere toplamda 4 hafta sliren sprint
egzersizinden 2 gun sonra her iki grupta da
serum irisin konsantrasyonunun énemli dlgtide
azaldigi bildirilmistir [28]. Irisin degerindeki
azalmaya, irisin reseptorinin artan duyarliligi
neden olabilir diye duastinilmids ve boylece
egzersizin neden oldugu fizyolojik adaptasyon,
beraberinde artmig adenosin trifosfat (ATP)
Uretimi nedeniyle enerjinin dagiimasinda rol
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oynayan UCP-1’in azalmasina neden olabilir
[28]. Ancak yine de egzersizin irisin duyarlihgi
Uzerindeki etkisinin agiklanmasi igin daha ileri
calismalara ihtiyag vardir. irisin  Gretiminin
iskelet miyositleri, adipositler, kardiyomiyositler
ve serebellumun purkinje hiicreleri gibi birden
fazla kaynak tarafindan saglandigini ve irisinin
diger sitokinler ve hormonlarla (6rnegin, IL-
6, BDNF, adiponektin) etkilesimde oldugu da
ileri surGImustur [14]. Bu faktorler, egzersizden
sonra irisin  konsantrasyonundaki disUsu
kismen agiklayabilir.

Kronik egzersiz sonrasi irisin sevilerinin
arttigini  bildiren g¢alismalar da mevcuttur.
Sekiz haftallk slrede Tabata protokolinu
uygulayan HIIT antrenman grubunun (n=15)
egzersiz bitiminden 1 gln sonra, kan irisin
konsantrasyonunda anlamli artis  oldugu
bildirilmistir [17]. Askeri egitim ortamindaki 39
saglikli erkegin, 8 hafta stren egzersiz egitiminin
bitiminden sonraki gun irisin salgilanmasinin
arttigi gézlenmistir [16]. Jedrychowski ve ark.’nin
[18] calismasinda saglikli erkek bireylerin
katildigi 12 hafta sliren ylksek yogdunlukta
aerobik egzersizin ertesi gunu plazma irisin
seviyelerinin arttigi bildirilmistir .

Literatrdeki celiskili sonuclar yas, cinsiyet
gibi biyolojik farklihklardan veya egzersiz tiru
ve yogunlugundaki farkhliklardan [7, 8] veya
efordan sonra kan &érneklerinin alinma zamani
arasindaki farkliliklardan; kaynaklaniyor
olabilecegi gibi irisin salgisinin mevsimsel
degisimlerden etkilenebilmesi nedeniyle
arastirmanin yapildigi mevsimin de sonuglari
etkileyebilecegi bildirilmistir [17].

Jedrychowski ve ark. [18] c¢alismalarinda
irisini  saptama yontemlerinin  farkliligindan
dolay! irisin seviyelerinin farkli dlgulebilecegini
bildirmektedir. irisini saptayamayan
arastirmalara atfen; 6rnek hazirlanirken
kullanilan enzimlerin veya proteomlarin veya
metodlarin gok dusik dizeylerde bulunanirisinin
kaybina sebep olarak irisinin dlgilememesi ile
sonuglanabilecegini bildirmiglerdir. Jandova ve
ark. [29] kandan irisin 6lgiminde kullanilan
ticari ELISA kitlerindeki poliklonal antikorlarla
(pAb’ler), insan ve hayvan serumlarindaki
spesifik olmayan proteinlerin ¢capraz reaksiyona
girerek  hatali  dlcimler  yapilabilecegini
belirtmislerdir. Bu yayinda, egzersizin kan irisin
seviyesine etkisi Uzerine yapilan g¢alismalarin
sonuglarinin  degerlendirildigi meta-analize

gOre; antrenmanin tlirl ne olursa olsun egzersiz
etkisiyle irisin artisinin istatistiksel olarak anlaml
bulundugu bildirilmigtir [29].

Sonu¢ olarak bulgularimiz  sedanter,
saglikh, geng erkek bireylerde uygulanan
tek seans tum vucut titresim egzersizinden
hemen sonra serum irisin seviyelerinin akut
olarak arttigini gostermektedir. Bu g¢alismada
kronik titresim egzersizinin irisin seviyelerine
etkisinin  degerlendiriimemesi  arastirmanin
limitasyonlarindandir. Bu arastirma konu ile
ilgili bir 6n galisma olarak sayilabilir. Gelecekte

irisinin  metabolizma  Uzerindeki  fizyolojik
etkilerini degerlendirmek igin fiziksel akitif,
sedanter, hatta engelli bireylerden olusan

farkli cinsiyet ve yas gruplarini kapsayacak
sekilde daha genis orneklem boyutlari ile
cesitli antrenman duzeyinde ve zamana bagli
degisimleri inceleyen hassas ol¢cimler ile daha
fazla ¢alismaya ihtiyag vardir.

Cikar iligkisi: Yazarlar cikar iliskisi olmadigini
beyan eder.
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Abstract

Purpose: Human Herpes Virus-6, is a common cause of febrile seizures in infancy and has been associated
with meningitis in this age group. Human Herpes Virus-7, may also cause meningitis in children. The role and
frequency of HHV-6 and HHV-7 in children's central nervous system diseases is unclear and is an area of
ongoing research. In our study, we aimed to contribute to the literature about effects of Human Herpes Virus-6
and Human Herpes Virus-7 in central nervous system infections, in children.

Materials and methods: A retrospective study was conducted between March 2021 and March 2022. The
study included children diagnosed with central nervous system infection and those found to have Human
Herpes Virus-6 and or Human Herpes Virus-7 in their cerebrospinal fluid by multiplex real-time polymerase
chain reaction.

Results: In our study, 86 children were hospitalized with the diagnoses of central nervous system infection. We
detected Human Herpes Virus-6 and/or Human Herpes Virus-7 in cerebrospinal fluid in 12 (13.9%) children.
When the patients were grouped according to their age, 75% were under the age of 2 years. Seizure was the
presenting complaint in all patients with Human Herpes Virus-6 and 50% patients with Human Herpes Virus-7.
Although the frequency of seizures was lower in the Human Herpes Virus-7, 75% of the seizures in this group
were status epilepticus. Cerebral venous thrombosis was observed in 3 patients. All patients with thrombosis
were found to be infected with Human Herpes Virus-7.

Conclusion: Our study findings show that Human Herpes Virus-6 and Human Herpes Virus-7 may be associated
with central nervous system infections and severe neurological diseases in childhood. Our study makes an
important contribution to the literature in this respect and shows the need for multicenter prospective studies.

Key words: Human Herpes Virus-6, Human Herpes Virus-7, meningitis, children, seizure.

Sener Okur D, Pota U, Gungor O, Oner ZS. Evaluation of pediatric patients with Human Herpes Virus-6 and/
or Human Herpes Virus-7 detected in cerebrospinal fluid: a single center Experience. Pam Med J 2022;15:531-
538.

Oz

Amag: Ekzantem subitum'un etiyolojik ajani Human Herpes Virus-6, bebeklik déneminde atesli ndbetlerin
yaygin bir nedenidir ve bu yas grubunda menenijit ile iliskilendiriimistir. Human Herpes Virus-7’de g¢ocuklarda
ekzantem subitum ve atesli nébetlerle iligkili olup menenjite de neden olabilir. Human Herpes Virus-6 ve Human
Herpes Virus-7'nin merkezi sinir sistemi hastaliklarindaki roll ve sikligi belirsizdir ve devam eden bir arastirma
alanidir. Galismamizda Human Herpes Virus-6 ve Human Herpes Virus-7 etkenlerinin gocukluk ¢adi merkezi
sinir sistemi enfeksiyonlarindaki etkileri konusunda literatlire katki saglanmasi amaglanmistir.

Gereg¢ ve yontem: Calismamiza Mart 2021-Mart 2022 tarihlerinde, merkezi sinir sistemi enfeksiyonu dntanilari
ile yatirilan, beyin omurilik sivilarinda polimeraz zincir reaksiyonu ile Human Herpes Virus-6, Human Herpes
Virus-7 saptanan ¢ocuk hastalar alindi. Calismaya dahil edilen hastalarin epidemiyolojik, klinik, laboratuvar
bulgulari, tedavileri ve prognozlari incelendi.

Bulgular: Calismamizda toplam 86 ¢ocuk merkezi sinir sistemi enfeksiyonu ontanilari ile yatirildi. Merkezi
sinir sistemi enfeksiyonu éntanisi ile yatirilan ¢cocuklardan 12’sinde (%13,9) beyin omurilik sivisinda polimeraz
zincir reaksiyonu ile Human Herpes Virus-6 ve/veya Human Herpes Virus-7 saptandi. Hastalarin 9'u (%75) iki
yas altindaydi. N6bet Human Herpes Virus-6 ile enfekte olanlarin timinde, Human Herpes Virus-7 ile enfekte
olanlarin 4’inde (%50) bagvuru yakinmasiydi. Nébet sikhdi Human Herpes Virus-7 grubunda daha az olmasina
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ragmen bu grupta ndbetlerin %75’i status idi. Kraniyal manyetik rezonans gériintileme ile 3 hastada serebral
vendz tromboz goruldi. Tromboz saptanan hastalarinin timinin Human Herpes Virus-7 ile enfekte oldugu

saptandi.

Sonug: Calismamizdan elde edilen sonuglar Human Herpes Virus-6 ve Human Herpes Virus-7 etkenlerinin
cocukluk caginda merkezi sinir sistemi enfeksiyonlari ve agir noérolojik hastaliklar ile iliskili olabilecegini
gOstermektedir. Cocuklarda Human Herpes Virus-7 iligkili vaskulopatiler, otoimmun ve otoinflamatuar suregcler
ile ilgili henliz yeterli sayida veri bulunmamaktadir. Calismamiz bu agidan literatiire 6nemli bir katki saglamakta,
cok merkezli ve ileriye yonelik calismalar yapiimasi gerekliligini gdéstermektedir.

Anahtar kelimeler: Human Herpes Virus-6, Human Herpes Virus-7, menenijit, pediatri, ndbet.

Sener Okur D, Pota U, Giingér O, Oner ZS. Beyin omurilik sivisinda Human Herpes Virus-6 ve/veya Human
Herpes Virus-7 saptanan gocuk hastalarin degerlendiriimesi-tek merkez. Pam Tip Derg 2022;15:531-538.

Introduction

The brain parenchyma is surrounded by
three membranes: dura mater, arachnoid mater,
and pia mater. Infection of the brain parenchyma
is called “encephalitis”, whereas infection of the
meninges is called “meningitis”. Infection of
both is called “meningoencephalitis”. Bacterial
meningitis is less common with the use of
conjugate vaccines. However, aseptic meningitis
is more common, and viruses play a major role.
The incidence of viral meningitis ranges from 10
to 20 cases per 100.000 children per year [1-4].

The incidence is highest in infants under 1
year of age. A second peak is seen in children
over 5 years of age [3, 4]. In temperate climates,
most cases occur in summer and autumn [5-7].

All members of the Herpesviridae family
can cause viral meningitis; however, herpes
simplex viruses are classically associated with
neurological infection. Human herpes virus-6
(HHV-6) is a member of the Herpesviridae
family. HHV-6 infects most children in the first
2 years of life [4, 5]. Primary HHV-6 infection
often presents as a febrile illness without
rash. Sometimes the rash occurs typically
immediately after the fever has subsided. HHV-
6, the etiologic agent of roseola or exanthema
subitum, is a common cause of febrile seizures
in infancy and has been associated with
meningitis in this age group [8, 9].

Human herpes virus-7 (HHV-7), which is also
associated with exanthema subitum and febrile
seizures in infancy, may also cause meningitis
in children. However, HHV-7 infection is usually
asymptomatic. Infection with HHV-7 usually
occurs in childhood but peaks at a later age
than infection with HHV-6, usually around 3
years of age [10, 11]. An association between
HHV-7 and febrile seizures is reported [9-11].
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The role and frequency of HHV-6 and HHV-
7 in children’s central nervous system (CNS)
diseases is unclear and an area of ongoing
research.

Inourstudy, we investigated the epidemiology
and the course of CNS infection due to HHV-6
and/or HHV-7 in children followed up between
March 2021 and March 2022. We aimed to
contribute to the literature about roles and
effects of HHV-6 and HHV-7 in CNS infections,
in children, with the light of the findings of our
study.

Materials and methods

A retrospective study was conducted at
the Pamukkale University Faculty of Medicine
Department Pediatric Infectious Diseases
and Pediatric Neurology between March 2021
and March 2022. The study included children
diagnosed and hospitalized with CNS infection
and those found to have HHV-6 and or HHV-7 in
their cerebrospinal fluid (CSF) by multiplex real-
time polymerase chain reaction (PCR) (FTD
Neuro9, Fast Track Diagnostics, Luiksemburg)
method.

This study was approved by Medical
Ethics Committee, Non-Invasive Clinical
Research Ethics Committee of Pamukkale
University Faculty of Medicine and conducted
in accordance with the Declaration of Helsinki.
Written informed consent to participate in the
study was obtained from the patients enrolled
or their parents.

SPSS (Statistical Package for the Social
Sciences) 23.0 software (IBM SPSS Statistics,
IBM Corporation) was used for performing chi-
square test, Student’s t-test, and Mann-Whitney
U-test; p<0.05 was considered to indicate a
significant difference.



Children with HHV-6 and HHV-7 meningitis

Results

In our study, 86 children were hospitalized
with the diagnoses of CNS infection in
Pamukkale University Faculty of Medicine,
Pediatric Infectious Diseases and Pediatric
Neurology services. Of these eighty-six patients,
15 had viral meningitis. Multiplex real-time
PCR detected HHV-6 (n=4, 4.6%) and/or HHV-
7 (n=8, 9.3%) in CSF in 12 (13.9%) children
hospitalised with the diagnosis of CNS infection.

Demographic features

The study included 5 (41.7%) girls and 7
(58.3%) boys, with a mean age of 39.5+56.1
months (median age, 13 months; range, 1-192
months). When the patients were grouped

Table 1. Summary of Cases

according to their age, 9 (75%) were under the
age of 2 years, and 6 of them were 1 year old
or younger (Table 1). One of the other 3 children
was 16 years old (Table 1). The mean age of the
patients with HHV-6 in CSF was 8.915.9 months
(median, 8.9 months; range, 1-14 months),
and the mean age of patients with HHV-7 was
54.8+64.2 months (median, 19.5 months; range,
11-192 months). No statistically significant
difference was found between the children
with HHV-6 and HHV-7 in terms of gender
(p=0.58) and age (p=0.19). When the seasonal
distribution of the patients was examined, 8
(66.7%) were hospitalised in January-February,
3 (25%) in October-November, and 1 in May
(Table 1).

No of Cases Age (mo) Sex Season HHVtype CNS symptoms Cranial MRI
1 14 G Winter HHV-6 Seizure, unconsciousness, Normal
2 84 B Winter HHV-7 Headache Cerebral ven
thrombosis
3 11 B Autumn HHV-7 Seizure Normal
4 9 G Autumn HHV-6 Seizure Normal
5 1 B Winter HHV-6 Seizure, unconsciousness -
6 192 G Autumn HHV-7 Headache Normal
7 16 G Spring HHV-7 Unconsciousness Normal
8 12 B Winter HHV-6 Seizure Normal
9 23 B Winter HHV-7 Seizure (status), Cerebral ven
unconsciousness thrombosis
10 88 B Winter HHV-7 Headache, unconsciousness Cerebral ven
thrombosis
1" 12 G Winter HHV-7 Seizure (status), Normal
unconsciousness
12 12 B Winter HHV-7 Seizure (status), Normal

unconsciousness

Mo: months, HHV: human herpes virts, G: girl, B: boy, CNS

Clinical findings

Among the complaints of children, fever was
reported in all patients. Headache was reported
in 3 (25%), vomiting in 5 (41.2%), convulsions
in 8 (66.7%), and unconsciousness in 7 (58.3%)
patients. The mean number of days with fever
was 2.75+1.8 (median, 2; range, 1-7) days.

When patients were grouped according
to HHV types, headache was reported in 3
(37.5%) patients with HHV-7. Seizure was the
presenting complaint in all patients with HHV-6
and 4 (50%) patients with HHV-7. Although the
frequency of seizures was lower in the HHV-7
group, 75% of the seizures in this group were

: central nervous system

status epilepticus. Status epilepticus was not
observed in patients with HHV-6.

Physical examination revealed fever in all
patients, nuchal rigidity in 9 (75%) patients, and
altered consciousness in 7 (58.3%) patients.
In addition, 1 patient had fontanel bulge and
pulsation, 1 had exudative crypt in the tonsils,
and 1 had swelling and limitation of movement
in the right knee. Fontanel bulge and pulsation
was accepted as a significant and positive
examination finding for meningitis because it
was accompanied by fever, projectile vomiting,
seizure, restlessness, and nuchal rigidity, and
no other condition was found to explain.
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The mean body temperature, of the patients
were 38.81+0.5 (median, 39; range 38-39.5)°C.

Laboratory and radiological findings

When the complete blood count tests of the
patients included in the study were examined,
8 (66.7%) had leucocytosis, none of them had
leukopenia, platelet values were within normal
ranges in all, 9 (75%) were anaemic, mean
hemoglobin values were 11.3+1.2 (median,
11.2; range 9.2-13.4) g/dL, respectively. The
mean CRP level was 65.2+92.3 (median, 5.1;
0.2-212) mg/L, and it was elevated in 7 (58.3%)
patients.

In CSF examinations obtained by lumbar
puncture, 70 leukocytes per mm?® were seen in
1 patient, and no cells were seen in the others.
Four patients (33.3%) had high CSF protein,
and none of the patients had CSF glucose
lower than 50% of the serum glucose value.
Mean CSF protein was 0.75%1.25 (median,
0.28; 0.11-4.42) g/L, mean CSF glucose was
66.3+16.2 (median, 60; 46-92) mg/dL. There
was no growth in the CSF culture of any patient,
and no bacteria were detected by PCR. BOS
PCR analysis of children included in our study
detected HHV-7 in 8 patients (66.7%) and HHV-
6 in 4 patients (33.3%).

In order to detect other foci that may
accompany meningitis that may cause fever
in patients younger than two years of age, and
to exclude vasculopathy and autoinflammatory
conditions that may involve lungs in 3 children
older than two years of age, chest radiographs
were taken for all patients. Chest radiographs of
all patients were normal.

Cranial MRI was performed in 2 of our
patients because of severe headache, in 3
patients because they had focal seizures, and
in 6 patients because of unconsciousness.
Cranial magnetic resonance imaging (MRI)
was performed in all but 1 patient, and cerebral
venous thrombosis was observed in 3 (27.2%)
patients. All patients with thrombosis were found
to be infected with HHV-7. The frequency of
cerebral vein thrombosis in patients with HHV-7
was 37.5%.

Treatment and prognosis

During the follow-up, 4 patients needed
intensive unit care. These patients were followed
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up in the intensive care unit for an average of
6.25+3.95 (median, 5; range 3-15) days. HHV-
6 was found in 1 (25%), and HHV-7 was found
in 3 (75%) of those who needed intensive care.
The mean hospital stay of the patients included
in the study was 9.83+8.94 (median, 8.5; range,
3-35) days.

The mean hospital stay was 6.25+5.85
(median, 3.5; range, 3-15) days in patients with
HHV-6 and 11.63+9.99 (median, 9; range, 3-35)
days in patients with HHV-7, and no statistically
significant difference was observed (p=0.35).
Ganciclovir was administered to a patient with
sepsis and a 1-month-old patient with a history
of prematurity whose seizures could not be
stopped.

Other patients did not receive antiviral
treatment. In the follow-up, 1 patient with
exudative tonsillitis was evaluated as having
HHV-7 meningitis and PFAPA (periodic fever,
aphthous stomatitis, pharyngitis, adenitis)
attack, and 1 patient with swelling in the right
knee and limitation of movement was evaluated
as having HHV-7 meningitis and oligoarticular
JIA (juvenile idiopathic arthritis) attack. LMWH
(low molecular weight heparin) was started
in patients with cerebral vein thrombosis on
cranial MRI, and their thrombosis regressed in
the follow-up. No patient died, and all patients
were discharged without sequelae.

Discussion

The rate of detection of HHV-6 and/or HHV-
7 in the CSF of children hospitalised in our
centre with diagnoses of CNS infection was
13.9%, which was similar to the frequency
reported in the literature [11, 12]. Although it
varies according to season, geography, and
age, the frequency of HHV-6 and/or HHV-7 in
CNS infections is reported to be between 14%
and 17% in the literature [11, 12]. Of the patients
included in our study and followed up during our
study, 4.6% were infected only with HHV-6 and
9.3% with only HHV-7. These two agents were
not detected together in any patient. The rate
of detection of HHV-6 in the CSF of children is
reported in the range of 0.3-32% in the presence
of sepsis, seizures, and neurological findings
with fever and in the range of 3.3-4.2% in the
presence of meningitis [11-25]. HHV-7 is a rare
aetiological agent in CNS infections in children,
the rate of detection in CSF varies between
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1% and 14.8%, and its incidence increases
especially with increasing age [11, 12, 16, 22,
25-35].

The mean age of the patients included in
our study was 39.5+56.1 months (median, 13
months; range, 1-192 months), and 75% of
them were under 2 years of age, similar to the
age of patients reported in the literature. There
was no statistically significant difference in
age between children with HHV-6 and HHV-7
(p=0.19). However, the mean age and median
age of patients with HHV-7 were higher than
those in patients with HHV-6. The median age of
children with CNS infection and HHV-7 detected
in the CSF are reported to be higher than those
in patients with HHV-6 [12, 24, 28, 36, 37]. In
addition, the detection of HHV-7 in 3 children
older than the others brings to mind that HHV-
7 reactivation may have developed in these
children. It has been reported in the literature
that reactivation of HHV-7 is seen rather than
primary infection in adults [11, 12, 16, 22, 24-
37].

Contrary to what is reported, most of our
patients were hospitalized during the winter
months. Cases of meningitis caused by HHV-
7 and/or HHV-6 are reported in spring and
summer months, and those of HHV-6 in the
autumn months [38].

Regarding the clinical findings of our
patients, complaints and examination findings
were not different from those reported in the
literature. However, the absence of febrile
status epilepticus (FSE) in patients with HHV-6
differed what is reported in the literature. HHV-6
is also reported as an important causative factor
of FSE, and in one study it was responsible for
32% of all FSE cases [11-25].

When laboratory findings were examined,
leucocytosis was more common than
leukopenia, and the mean CRP value was high,
which is expected in bacterial infections and not
in viral infections. In addition, the frequency of
detection of thrombosis in the cerebral veins in
our patients infected with HHV-7 was different
what is reported in the literature in terms of
HHV-7-related vasculopathies in the paediatric
age group [26, 39, 40]. The detection of HHV-
7 in CSF PCR in all patients with cerebral
thrombosis was another important finding.
While HHV-7-related cerebral vasculopathies

are reported in adults, there is not enough data
in children [26, 32, 29-40]. Our study makes an
important contribution to the literature in this
respect.

In CSF examinations obtained by lumbar
puncture, 70 leukocytes per mm?® were seen in
1 patient, and no cells were seen in the others.
In viral meningitis, the leukocyte count in CSF
is usually found to be between 10-500 cells/
mm?3. However, increased leucocyte counts
cannot be seen in CSF in meningitis caused
by enteroviruses, parechoviruses and rarely
human herpes viruses especially early in the
course of infection [41-43]. In addition, the small
number of leukocytes in the CSF of our patients
may have been lysed until the microscopic
examination.

HHV-7-infected patients needed intensive
care more frequently, and these patients stayed
longer, but not significantly, in the hospital than
patients infected with HHV-6. These findings
suggest that HHV-7 causes more severe
disease and CNS involvement. Primary infection
of HHV-7 at a young age is reported to often
cause mild symptoms and clinical pictures, but if
it is diagnosed at an older age, it causes severe
neurological pictures such as encephalitis and
encephalopathy [11, 12, 16, 22, 24-37].

The development of a PFAPA attack in one
of our patients infected with HHV-7 and the
development of an oligoarticular JIA attack in
another patient raises the possibility that this
virus may also be associated with autoimmune
and autoinflammatory processes. HHV-7-
related autoimmune vasculopathies and events
are also mentioned in the literature [12, 24,
26, 31, 32, 39-40]. Our study contributes to
the literature in terms of raising awareness
about HHV-7-related vasculopathies and
autoimmune processes and highlights the need
for multicentre and prospective studies.

The main limitation of our study is the low
number of patients with HHV-6 and/or HHV-
7 detected in the CSF. However, when the
pre-pandemic two-year period and the 1-year
pandemic period before our study were
compared, CSF was obtained from a total of
165 children, and HHV-6 and/or HHV-7 were
detected by PCRin only 12 of 165 CSF samples.
It was determined that these 12 patients were
those included our study. Another important
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limitation is the retrospective analysis of the
cases. Therefore, a prospective multicentre
study is necessary.

In conclusion, our study findings show that
HHV-6 and HHV-7 can cause CNS infections
and severe neurological diseases in childhood.
The frequency of HHV-7 and the severity of
its neurological findings increase with age.
Although HHV-6 is an important cause of FSE,
HHV-7 can also result in the same picture. HHV-
7 should also be considered in the etiology of
children presenting with FSE.

There is not enough data on HHV-7-
related vasculopathies and autoimmune and
autoinflammatory processes in children. Our
study makes an important contribution to the
literature in this respect and shows the need for
multicentre prospective studies.

Conflict of interest: No conflict of interest was
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Abstract

Purpose: HSP is a common small vessel vasculitis. It is the most common cause of non-thrombocytopenic
purpura in childhood. The role of genes in etiopathogenesis of the disease, which has not yet been clearly
elucidated, is being emphasized. Many genes called sialidases are being studied and is thought that the NEU1
gene may be particularly important in the etiopathogenesis of HSP. The aim of this study is to investigate the
role of the NEU1 gene in the etiopathogenesis of HSP and its relation to renal involvement.

Materials and methods: Fifty patients followed in the Celal Bayar University Hafsa Sultan Hospital Pediatric
Nephrology Department, with the diagnosis of HSP renal involvement were included into the study. For the
control group, age and gender matched 50 cases were accepted among the outpatients admitted to Pediatric
Department without any chronic diseases. NEU1 gene mutation analysis was performed in blood samples of
both patient and control groups by using the Sanger DNA sequencing method.

Results: NEU1 genetic mutation was not detected in any HSP patient with renal involvement and control group.
Conclusion: In our study, the NEU 1 gene was not found to be associated with HSP nephritis. No changes were
detected in the investigated regions of the NEU1 gene.

Key words: HSP vasculitis, Nephritis, NEU1 gen, Immunoglobulin A1 (IgA1), nonthrombocytopenic purpura.

Yilmaz NB, Ertan P, Yuksel S, Nese N, Dinc Horasan G, Berdeli AH. Investigation of neuraminidase 1 gene
association in Henoch-Schonlein Purpura (HSP) with renal involvement. Pam Med J 2022;15:539-546.

Oz

Amag: Henoch-Schonlein Purpura (HSP) yaygin bir kiigtik damar vaskadilitidir. Cocukluk ¢aginda trombositopenik
olmayan purpuralarin en sik nedenidir. Hastaligin etyopatogenezi henlz net olarak aydinlatiimamis olmakla
beraber genlerin roli lzerinde durulmaktadir. Sialidazlar adi verilen birgok gen Uzerinde c¢alisiimakta ve
néraminidaz 1 (NEU1) geninin HSP etyopatogenezinde ozellikle 6nemli olabilecegi distnllmektedir. Bu
galismanin amaci, NEU1 geninin HSP etyopatogenezindeki roliini ve bobrek tutulumu ile iliskisini arastirmaktir.
Gereg ve yéntem: Celal Bayar Universitesi Hafsa Sultan Hastanesi Cocuk Nefroloji Klinigi'nde HSP bobrek
tutulumu tanist ile takip edilen 50 hasta ¢galismaya dahil edildi. Kontrol grubu olarak, Cocuk Saglgi ve Hastaliklari
Anabilim Dali poliklinigine herhangi bir kronik hastaligi olmayan hasta grubu ile yas ve cinsiyet uyumlu 50 olgu
kabul edildi. Hasta ve kontrol gruplarinin kan érneklerinde NEU1 gen mutasyon analizi yapildi.

Bulgular: Bébrek tutulumu olan HSP hastalarinda ve kontrol grubunda NEU1 genetik mutasyonu saptanmadi.
Sonug: Calismamizda NEU1 geninin HSP neffriti ile iliskisi bulunmamistir. NEU1 geninin arastirilan bolgelerinde
herhangi bir degisiklik tespit edilmemistir. Daha genis hasta sayisiyla ¢alisiimasina ihtiya¢ vardir.

Anahtar kelimeler: HSP vaskiiliti, Nefrit, NEU1 geni, Immunglobulin A1 (IgA1), trombositopenik olmayan
purpura.
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Introduction

HSP is a common small vessel vasculitis.
It is the most common cause of non-
thrombocytopenic purpura in childhood [1].
The incidence is 14-18/100.000 children per
year. It is often characterized by palpable
purpura accompanied by abdominal pain and
arthritis. About 50% of HSP patients have
kidney involvement varies from asymptomatic
microscopic haematuria to severe progressive
glomerulonephritis [1, 2]. The role of genes in
etiopathogenesis of the disease, which has not
yetbeen clearly elucidated, is being emphasized.
Many genes called sialidases are being studied
and is thought that the NEU7 gene may be
particularly important in the etiopathogenesis
of HSP. Neuraminidase 1 (lysosomal sialidase)
is the enzyme responsible for the catalysis of
the hydrolysis of terminal sialic acid residues of
sialylated glycoconjugates. Loss of this enzyme
causes intracellular progressive accumulation of
sialylated glycopeptides and oligosaccharides
[3-101].

The prognostic factor in HSP is renal
involvement. It is thought that the accumulation
of IgA in the vascular wall plays a role in the
pathogenesis of HSP renal involvement [3-10].
It is known that the cellular lysosomal sialidase
NEU1 gene is responsible for the sialiation
of the IgA molecule and that the defect in the
sialiation steps causes IgA accumulation in the
vessel wall. Therefore, the role of the NEUT
gene in HSP disease can be elucidated by
investigating the nucleotide substitution of
NEU1 gene by the Sanger DNA sequencing
method in patients with HSP. |dentification of the
role of the NEUT gene in the etiopathogenesis
of HSP and its renal involvement, may light on
new approaches, especially in the aspect of
early diagnosis and treatment. The aim of this
study is to investigate the role of the NEU1 gene
in the etiopathogenesis of HSP and its relation
to renal involvement.

Materials and methods

Among the 80 patients followed in the
Celal Bayar University Hafsa Sultan Hospital
Paediatric Nephrology Department with the
diagnosis of HSP, 50 of them which had renal
involvement were included into the study. That
was carried out in January 2017 and June 2017.
For the control group, age and gender matched
50 cases were accepted among the outpatients
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admitted to Paediatric Department without any
chronic diseases. NEU1 gene mutation analysis
was performed by the Sanger DNA sequencing
method in blood samples of both patient and
control groups. The study was approved by the
local ethics committee.

Demographic data of patients were evaluated
retrospectively. Age, gender, age at diagnosis,
clinical findings, family history, recent family
history of connective tissue disorders, presence
of hypertension, other organ involvements were
recorded.

Genetic studies

The genomic DNA was obtained from 200
puL sample of 1 mL peripheral blood in EDTA
anticoagulated tube. DNA was extracted by
using an automatic DNA isolation method with
magnetic beads (Invitrogen Co. Paisley UK).
PCR amplification was performed with primers
designed to exons 1-6 of NEU1 gene and the
primers used were listed in Table 1 [11].

PCR amplification was performed in the
gradient program on Invitrogen Co. MyGene
Gradient Thermal Cycler. The PCR products
were purified by enzymatic methods using Exo
SAP. Big Dye chemistry sequencing was done
after purification of the PCR samples. Purified
samples were placed on the ABI 3130XL
Genetic Analyzer automatic DNA sequencing
device and the nucleotide sequences were read
according to the peaks. Nucleotide changes
after DNA sequencing were compared with
the gene bank (NM_000434.4) and protein
database (NP_000425.1) reference sequences
in the web pages of the National Center for
Biotechnology Information (NCBI) (https://www.
ncbi.nlm.nih.gov/).

Statistical analysis

Statistical analysis was performed using
SPSS version 23.0 software. The normal
distribution of variables was examined visually
(histogram and probability graphics) and by
analytical methods (Kolmogorov-Smirnov /
Shapiro-Wilk tests). Descriptive statistical
methods were used to present demographic and
clinical data. Mean, median, standard deviation,
and interquartile range (IQR) was calculated for
numeric variables. 2x2 tables were compared
with Pearson Chi Square and Fisher’'s Exact
Tests. P-values below 0.05 were considered
statistically significant.
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Table 1. PCR oligoprimers for 6 exons of genomic sequence of the NEU7 gene (Ncbi Refseq.gene

NG_008201.1)

EXON1F-5-GCTTAAGGGTGACATCTGCGCTTT-3’
EXON1R-5-TGGGAGAAAGAAAAGGGTCCTGTC-3
EXON2F-5-AACTCCCCTTCGTGTTCCTCTTTC-3’
EXON2R-5-CAACCAACCCTCTAAGTTCCCCTATC-3
EXON3F-5-CTAGCAGAAGGTGGGAAATTAACGG-3
EXON3R-5-GAAAGGAGTCCATTTTGGGGGTATC-3'
EXON4F-5-ATTTGGGAAGTGGTGGGTTCTCTG-3’
EXON4R-5-AGTGGTAGTTGTTCTGGTTTCGGG-3’
EXONSF-5-AGATGTTCCCTACCCATTTGACCC-3’
EXONS5R-5-CATGAGGTACCATTGCTGAAGCTC-3'
EXONGF-5-CATTGTCTTCTTCTTCTCCAACCCAGC-3’
EXONG6R-5-GATTTCCCTGGTAAAGGGAAGGTG-3’

Results

Ofthe 50 children with HSP renalinvolvement,
24 male and 26 female patients were included
to the study. The mean age of patients was
10.21£3.95. Among the control group, 30 were
male and 20 were female. The control group’s

mean age was 11.24+4.16. The demographic
characteristics of children in our study are listed
in Table 2. There was no significant difference
between the HSP patients and the control
group in terms of age and gender (p=0.232 and
p=0.201, respectively).

Table 2. Distribution of groups according to gender and age

Patients (n=50) Control (n=50) p value
Gender (M/F) 24/26 30/20 0.232
Age (mean % SD) 10.21(+£3.95) 11.24(+4.16) 0.201
SD, standard deviation; M, Male; F, Famale
The seasonal distribution of disease in our Three (6%) patients and 33 (66%)

study is listed as the most common in fall, the
second frequent in winter, then summer and
spring. 11 (22%) patients were found to have
upper respiratory tract infection (URTI). Three
(6%) of the patients have familial Mediterranean
fever (FMF) in their first-degree relatives. Drug
intake history before diagnosis was found 5
(10%) patients. Two of these five patients had
antibiotics and three of them had nonsteroidal
anti-inflammatory drugs before HSP symptoms
(Table 3). 21 (42%) of the patients admitted to
our hospital with abdominal pain, 47 (94%) with
purpuric rash, 2 (%4) with edema, 16 (32%) with
arthralgia and arthritis. In total there were 20
(40%) cases with gastrointestinal involvement
and 16 (32%) cases with joint involvement.
Hypertension was conducted in 17 (34%)
patients.

patients were admitted with macroscopic and
microscopic haematuria and presented with
microscopic haematuria, respectively. There
were only two patients (4%) represented as
nephrotic syndrome clinic while 33 (66%) had
proteinuria. 8 of the patients with nephrotic
proteinuria and haematuria had renal biopsy
proven lg A nephritis. 5 of the 20 patients
presented with FMF-like symptoms had positive
FMF genetics.

After the genetic analysis, NEU1 genetic
mutation was not detected in any of our HSP
patient with renal involvement and control
group. Direct nucleotide sequencing of the
PCR-amplified NEU1 gene DNA of the control
and the patient have been shown in Figures 1,
2.
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Table 3. Patients’ demographic data

Patients (n=50) %
Season at Diagnosis:
Spring 10 20
Summer 11 22
Fall 15 30
Winter 14 28
Findings:
URTI 11 22
Family history of 3 6
connective tissue disease
History of medications 5 10
Abdominal pain 21 42
Purpuric rash 47 94
Edema 2 4
Arthralgia/Arthralgia 16 32
Hypertension 17 34
GIS involvement 20 40
Joint involvement 16 32
Hematuria 36 72
Proteinuria 33 66
FMF Mutation 5 10

URTI: Upper respiratory tract infection, GIS: gastrointestinal system, FMF: familial Mediterranean fever
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Figure 1. Sanger Sequencing Results of NEU1 gene all 1-3 exons in healthy (left) and HSP patients
(right)
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Figure 2. Sanger Sequencing Results of NEU1 gene all 4-6 exons in healthy (left) and HSP patients

(right)
Discussion

HSP is the most common vasculitis in
children, usually presents with the symptoms of
purpuric rash, arthralgia, abdominal pain, and
renal involvement.

Gender in HSP has not been identified as a
risk factor in many studies made in different parts
of the world and mentioned in the literature. The
rates determined in our study are similar to the
literature [12-15].

In HSP studies, the disease was seen most
often in the spring, but least frequent in summer
[12, 15]. The seasonal distribution of disease in
our study is listed as the most common in fall,
the second frequent in winter, then summer and
spring. Differences in outcomes with respect to
literature are attributed to regional and climatic
differences. The more frequent occurrence of
the disease in the spring and winter may be
related to the presence of more URTI in these
months and because it is shown that infections
in the aetiology of HSP are triggering factors.

Studies done regarding HSP in Turkey show
that URTI plays role as triggering factors of up
to 70% [16], Chen et al. [12] found 47.4% URTI
in history of the patients. In this study, 78% of

the patients were found to have no URTI, this
finding can be explained with infection story
limitation time up to 15 days and that the region
we were is in the temperate climate zone.

In a study with 131 patients, FMF was
detected in only one affected sibling [17]. HSP
nephritis was detected in just one brother of
patients in a serial of 88 HSP patients diagnosed
with nephritis [18, 19]. However, there is also
one study in which three brothers affected in
the same family are presented [19]. In these
publications, the family story is negative in
terms of other connective tissue diseases.

One of the factors known to be involved in the
pathogenesis of the disease is the drug intake
ratio. It was found as 10% in our patients before
diagnosis and was lower than the literature [12,
15, 16]. No other etiologic factor was detected
when evaluating other patients with no history of
infection or drug intake.

Renal involvement tends to be more
frequent and carries a worse prognosis. We
included cases with renal involvement into
our study. Among the whole our cases renal
involvement ratio was 62.5%. Calvo Rio et al.
[15] found 41.2% of patients, Chen et al. [12]
found 54.2% of patients, Tabel et al. [13] found
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21.6% of patients Donmez et al. [16] found
32.8% of patients, and De Almeida et al. [20]
found that there was kidney involvement in 49%
of patients. The rate of kidney involvement in
our study is at the upper limit according to the
literature. This may be related to the fact that
our hospital is a district hospital with tertiary
health care institution and that the patient group
is selected from patients who are being followed
in the paediatric nephrology clinic.

HSP nephritis is a polygenic and
multifactorial disorder [21]. Since HSP nephritis
is the result of glycosylation disorder that
occurs in the IgA1 molecule, changes in genes
that control glycosylation of this molecule
may affect susceptibility to these diseases
[22, 23]. Previous studies have identified
several candidate genes that may cause HSP
nephritis susceptibility. Within these genes,
HLA gene family, T-cell receptors, genes
involved in the renin-angiotensin system,
and several inflammatory factor genes have
been identified as candidate genes that may
cause immunglobulin A nephropathy (IgAN)
susceptibility [24, 25]. In a study by Lopez Mejias
et al. [26], no association was found between
PTPN22 and CSK genes with HSP. Yu et al. [27]
have shown that chemokines play an important
role in the pathogenesis of HSP. MCP1 / CCL2
gene polymorphism may be associated with
HSP. It is observed that RANTES / CCL5 gene
polymorphism may be related to the severity
of HSP disease and renal involvement [27]. In
a study by Xu et al. [28], no association was
found between IFN gamma gene polymorphism
+874 (A / T) and HSP [28]. Wang et al. [29]
found that the TNF-a-308GA genotype could be
associated with increased renal in