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oz

Son otuz yil icinde yenidogan Unitelerinde bakimin gelismesi ile beraber ¢ok diisiik gestasyon haftasina
sahip prematire bebeklerin yasam sanslari artmis olup yenidogan bakiminin énemli bir parcasi olan
blylUmenin izlemi prematire bebekler icin blylk énem tasimaya baslamistir. Premattire bebeklerin
izleminde yalnizca vicut agirligi degil vicut kompozisyonunu izlemek ve beslenme durumunu
degerlendirmek, blylmenin iyilestirilmesi icin daha dogru bir yaklagimdir. Blylme izleminde
kullanilan blylime egrileri evrenseldir, zamandan bagimsiz bir popUlasyonu ve bdlgeyi temsil etmeyi
amaclamamaktadir. GunUmuzde yaygin olarak kullanilmakta olan blylme cizelgelerinin ¢ogu,
prematilre bebeklerin izlemi ile olusturulan referans cizgileridir ancak bu blyime egrileri secilen
bebeklerin ait oldugu toplumun ve zamanin beslenme verilerini de iceren bir yansimadir. Antenatal
Olgimlere dayanilarak olusturulan blylme egrilerinin postnatal yasami yansitmamasi ve fizyolojik
degisiklikleri hesaba katamamasi ile ginimuzde kullanimi yaygin degildir. BlyUme egrisi referans
cizgilerinin Uzerine bebeklerin dlglimlerinin ¢izilmesi ile blylme hizinin hesaplanmasina karsilik viicut
agirlig), uzunluk ve bas cevresi dlcliimleri icin referans cizgisini ne kadar iyi takip ettigi ile daha saglikli bir
blylme degerlendirmesi yapilabilir.

Anahtar Kelimeler: Prematurite, Fenton, intergrowth, blylme egrisi

ABSTRACT

With the development of care in neonatal units in the last thirty years, the survival chances of premature
infants with very low gestational weeks have increased, and as a result, growth monitoring of premature
infants is of great importance. In the follow-up of premature infants, monitoring not only body weight
but also body composition and evaluating nutritional status is a more accurate approach for improving
growth. The growth charts used in growth monitoring are universal and are not intended to represent
a time-independent population or region. Most of the growth charts that are widely used today are
reference lines created by the follow-up of premature infants, but these growth charts are a reflection of
the society and time of the selected infants, including nutritional data. The use of growth charts based
on antenatal measurements does not reflect postnatal life and cannot take into account physiological
changes. Although the growth rate is calculated by plotting the measurements of the infants on the
growth chart, a healthier growth assessment can be made by how well it follows the reference line for
weight, length and head circumference.
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GIRiS

Dinya Saglik Orguti'nin (DSO) verilerine gére her yil
dinyada 15 milyon premattre bebek dogmakta, bu sayi
yaklasik her 10 bebekte birden fazla prematlire doguma
denk gelmekte ve her yil yaklasik olarak 1 milyon bebek
prematlrite komplikasyonlari nedeniyle 6lmektedir! Son
otuz yil icinde yenidogan Unitelerinde bakimin gelismesi,
cok dusuk gestasyon haftasina sahip prematire bebeklerin
yasam sanslarinda artis ile sonuclanmistir. Birgok ¢ok diistik
dogum agirikli (CDDA) prematlre bebek, neredeyse
Uguncl  trimester kadar bir sdreyi yenidogan yogun
bakim Unitesinde gecirmektedir. Buna karsin, prematire
bebeklerin buytmesinin saglikli fetlslerin bUyUmesiyle
ayni olmasi gerektigi fikri verilerle dogrulanamamakta ve
pratikte 6zellikle cok erken dogmus bebekler icin nadiren
elde edilebilmektedir.2

Premattre bebeklerin blylmesini degerlendirmek icin
uygun kilo alma hedeflerine sahip olmak 6nemlidir. Sadece
vicut agirligindan ziyade vicut kompozisyonunu izlemek
ve beslenme durumunu degerlendirmek buiylimeyi
iyilestirmek icin daha dogru bir yaklasimdir. Antropometrik
olcimler; hem izlemi kolay olmasi hem de non-invaziv
olmasi nedeniile vicut kompozisyonunu degerlendirmede
6nemli bir aractir. Antropometrik dl¢timler arasinda vicut
agirligl, boy uzunlugu, bas cevresi, orta Ust kol cevresi ve
cilt kivrim kalinligi yer almaktadir. Vicut agirigi él¢ima
basit ve tekrarlanabilirdir, bu nedenlerden dolayi da klinik
uygulamada buUylmeyi ve beslenme durumunu izlemek
icin en ¢ok kullanilan parametredir3

BUylme egrileri evrenseldir, zamandan ve mekandan
bagimsizdir. Bu nedenle, belirli bir popUlasyon veya bolgeyi
temsil etme amaci tasimazlar, sosyoekonomik durumlarina
ve saglik hizmetine ulasim dizeyine bakilmaksizin
tim fetlsleri ve yenidoganlari degerlendirmek icin
kullanilabilirler.  Bu nedenle standartlar, arastirma
protokollerini, sistematik incelemeleri, meta-analizleri
ve beslenme durumunun uluslararasi karsilastirmalarini
uyumlu hale getirmek icgin ideal araclardir* Su anda
kullanilmakta olan blytme cizelgelerinin ¢ogu, CDDA
bebeklerinin gercek blyumesini belgeleyerek olusturulan
referans cizelgeleridir. Bu gizelgeler, tanim geregi cizelgelerin
olusturuldugu sirada ve yerde kullanimda olan beslenme
uygulamalarinin bir yansimasidir. Ultrason dl¢cimlerinden
elde edilen tahmini fetal agirliklar kullanilarak olusturulan
blylme egrilerinin kullanimi da yasamin ilk haftasindaki
fizyolojik agirlik kaybini hesaba katmadiklari igin sinirlidir®

BlyUme, bebeklerin 6lcimlerinin blylme cizelgelerine
¢izilmesi ile blylme hizinin hesaplanmasindan ziyade
agirlik, uzunluk ve bas gevresi icin bir referans cizelgesini
ne kadar iyi takip ettiklerinin izlenmesiyle daha iyi takip
edilebilir. Bylme dinamik bir stire¢ oldugu icin bir bebegin

boyutunu ve blylme oranini tam olarak tanimlamak igin
persentillerinin yaninda Z-skorunun da hesaplanmasi
onem tasimaktadir®

izlemde Kullanilan Biiyiime Egrileri

Fenton Egrisi

intrauterin blyime egrilerinden 1960'larda kullanilmaya
baslanan Lubchenco, Usher, Babson ve Benda vb. egrileri,
1990'lardan sonra Babson ve Benda egrileri temel alinarak
glincellenmis ve buglin en sik kullanilan Fenton egrileri
olusturulmustur. 2003 yilinda yayinlanan Fenton egrisini
olusturmasi amaci ile Kanada, Isvec ve Avusturalya'da
yapilmis olan 3 genis populasyonlu calismanin verileri
kullanilmistir®® 40. gestasyon haftasindan sonra term
infant verileri icin de Hastalik Kontrol Merkezi'nin verileri
temel alinmistir. Cinsiyet farklliklarinin ayri cgizelgeleri
gerektirecek kadar dnemli olmadigl dusunuldigi icin bu
dénemde ayri cinsiyet cizelgeleri Gretilmemistir.”

2003 Fenton egrisinin dezavantajlarindan biri; egrilerin
baslangic noktasinin yalnizca dogumdaki antropometrik
olcimleri iceriyor olmasi, postnatal ilk glnlerde
gerceklesen kilo kaybinin dahil edilmemis olmasidir. ikinci
dezavantaji ise bireysel calismalarin heterojenliginden,
metodolojik kalitesi ile sonuclarindan etkileniyor olmasi ve
kullanilmis olan ¢alismalarin cogu kadinin gebelik boyunca
nutrisyonel eksikligi olmayan gelismis Ulkelerden secilmis
olmasidir?

2003 Fenton egrisi prematire bebeklerin blylimesinin
22.-50. gestasyon haftalari arasinda izlenmesini
saglamaktadir. Bir bebegin blylmesinin 6nce fetls
ve ardindan bebek terimi ile karsilastirilmasina
olanak tanidigi ve bu nedenle buytmeyi yakalamanin
degerlendirilmesine izin verdigi vurgulanmistir. Babson'un
“Fetal-Bebek Blylume Grafigi” 50. ylzdelik dilim boyunca
makul olctide dogru tahminlere sahip olmasina ragmen,
burada kullanilan daha buyUk 6rnek boyutlari ve daha
dogru gebelik yasi atamalari ug¢ yuzdeliklerde Babson
egrisine gore daha iyi given sagladigl 6ne suralmastur’
Preterm Cok Merkezli Buytime (PreM Growth) Calisma
Grubu tarafindan vyapilan ¢ok merkezli calismada,
prematuire bebek bliylmesinin genel olarak intrauterin
blylme ile tutarli olmasina ragmen, fetls ile bebek
arasindaki agirlik artis hizindaki en btyUk sapmanin 37 ila
40 hafta arasinda oldugu saptanmistir. Termden hemen
onceki haftalarda term bebegin yavaslayan buylime
hizi, prematire bebeklerde bu haftalarda gdrilmemis
olup daha dogrusala yakin buyltme egrisi gizmislerdir.
Bu nedenle de blylume cizelgelerinde geg¢ fetal ve erken
bebeklik donemindeki gecisin daha yumusak saglanmasi
gerekmis ve 2003 yilinda yapilmis olan Fenton egrisinin
gincellenme ihtiyaci buradan dogmustur.'©
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2003 Fenton Preterm BuyUme Egrisi revize edilerek daha
glncel dogum antropometrik dlgtimleri kullanmak, erken
buytme egrisini DSO Bilylme Standarti ile uyumlu hale
getirmek ve cinsiyete 6zgl buylme egrisi olusturmak
amaclanmistir.  Calismaya fetal ultrasonografi ya da
yenidogan degerlendirmesi ile gebelik yasi dogrulanmis
ve 24. gestasyon haftasi ve altindaki bebekler, kadin ve
erkek cinsiyete 6zgl ayri veriler, en az 25.000 prematire
bebek ve bunlarin 500'0 30. gestasyon haftasi ve altinda
olacak sekilde 1987-2012 yillari arasinda 25 yillik bir stirenin
verileri toplanmistir. 2003 yili Fenton egrisi temel alinarak
olusturulmus olup y eksenindeki Ust uzunluk sinir 65
cm'den 60 cm'ye cekilmis ve dogum gestasyon haftasi
2003 yilindaki egride bitirilen hafta olarak tanimlanmis
olmasina ragmen revize Fenton egrisinde icinde oldugu
hafta olarak tanimlanmistir!® Yine daha énce olusturulmus,
kullanimda olan blyime egrilerinden ve DSO'niin de
yayinlamis oldugu antropometrik 6lcimlerden en buyuk
farki élgimiin yapildigl gintn degerlerinin egri tUzerinde
gosterilmis olmasidir.”

2013 Fenton verilerini Almanya, ABD, italya, Avustralya,
iskocya ve Kanada'dan yapilmis olan biyiik popilasyon
temelli, dahil edilme kriterlerini tasiyan 6 c¢alisma ve
DSO'niin 2010 yilinda yayinladigl 882 prematiire bebek
iceren boylamsal verilerinden olusturmaktadir. Dahil
edilen calismalarin tamamindan vicut agirligi verileri
elde edilmis olup yaklasik dért milyon (3.986.456) ve 30.
gestasyon haftasindan kiicik 34.639 bebek, bas gevresiigin
173.612 bebek ve boy uzunlugu icinse 151.527 bebek dahil
edilmistir.°

Her cinsiyet igin revize edilmis olan buylme cizgileri
karsilastirildiginda 2003 Fenton egrisi ile karsilastirilmis
ve olduk¢a benzer bulunmustur, ancak genel olarak her 3
antropometrik dlgtim igin de kizlar icin olusturulmus olan
egriler biraz daha alt seviyeden, erkekler icin olan egriler ise
daha Ust seviyeden cizilmistir. En buytk fark ise erkeklerin
vucut agirligl egrilerinin 40. gestasyon haftasindan sonra 3.,
50. ve 97. yuzdelik dilim egrilerinin daha ylUksege kaymis
olmasiyla olusmustur. ikinci en biiyiik fark ise 37. gestasyon
haftasindan 6nce kizlarin boy uzunluk egrilerinin daha
alt seviyede konumlanmis olmasiyla ortaya ¢ikmis ve 24.
gestasyon haftasinda bu fark 1,7 cm'ye kadar ulasmistir.
Guincellenmis Fenton egrisinin kisitlilig olarak; blylmenin
desteklenmesiicin ideal olmayan kosullari en aza indirmek
amaciyla s6z konusu verilerin gelismis Ulkelerden secilmesi
sonucu bu blUytme grafiginin gelismis olan Ulkelerdeki
prematiure bebekler icin daha dogru olabilecegi
sayilmaktadir (Sekil 1, 2).1°

Intergrowth-21

Intergrowth-21 projesi, Uluslararasi Fetal ve Yenidogan
Konsorsiyomu tarafindan gebelik ve erken bebeklik
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dénemi arasindaki bUyUmeyi degerlendirmek amaci ile
olusturulmustur. 2013 yilinda DSO sekiz cografi bélgeden
(Cin, Hindistan, Brezilya, Kenya, ABD, ingiltere, italya ve
Umman) temsili bir ntfus 6rnegi ile blylime modelleri
Oneren ¢ok merkezli, cok irkli, populasyona dayali
bir calisma olan projenin ilk sonuclari yayinlanmistir.
Intergrowth-21 fetal ve neonatal blylmeyi izlemek amaci
ile toplamda 8 farkli egri sunulmaktadir, bunlar:

1) Gebelik tarihi belirleme araci,

2) Erken gebelikte fetal boyut egrisi,
3) Simfizis-fundus uzunlugu egrisi,
4) Fetal buytme egrisi,

5) Gestasyonel agirlik artisi egrisi,

)
6) Yenidogan egrisi,

7) ileri derecede prematiire bebeklerin yenidogan egrisi,
8) Premature bebeklerin postnatal buytime egrisi.

Tdm bu egrilerden yalnizca Ugl ile yenidogan takibi
yapilmakta;  yenidogan  egrisi  33.-43.  gestasyon
haftalarini, ileri prematlre bebeklerin yenidogan egrisi
ise 24.-33. gestasyon haftalarini icermekte ve bu iki
egri kesitsel verilerden elde edilmektedir. Premattre
bebeklerin postnatal blylme egrisi ise 27.-64. gestasyon
haftalarini icermektedir ve prospektif izlem sonucunda
olusturulmustur.”?

Bu projenin Fetal Boylamsal Buytme Calismasi (FGLS)
basamagi icin uygun olan katilimcilar, glvenilir son
adet tarihine sahip ve dogrulayici ultrasonografi
randevusuna dayali olarak 14. gestasyon haftasindan
once takibe alinmis herhangi bir etnik kdkene sahip
kadinlardir® Kadinlarin ¢ogu saglik ve nutrisyonel
ihtiyaclari karsilanmis ve gebelik boyunca hicbir cevresel
ajana maruz kalmamislardir. Bu katilimcilardan 26.-37.
gestasyon haftasinda dogan tekli premattre bebekler
Preterm Postnatal izlem Calismasi'na (PPFS) dahil
edilmistir? Olcimler viicut agirlig, bas cevresi ve boy
uzunlugu olacak sekilde dogumdan sonraki 12. saatte,
postnatal ilk 2 ayda 2 haftada bir ve devaminda 4
haftada bir postnatal 40. haftaya kadar yapilmistir. Tum
bebekler en az postnatal 64. haftaya kadar izlenmis ve
her ziyarette bebeklerin saglik durumu, morbiditesi ve
beslenme durumu kaydedilmistir. Olctuimler, egitimli
antropometristler tarafindan DSO Cocuk Biyime
Standartlarini elde etmek icin kullanilan ayni yéntem
ve ekipman kullanilarak alinmistir Antropometristlerin
standart yaklasima bagli kaldiklarindan emin olmak igin
duzenli olarak degerlendirilmis olup 6l¢Um aracglar da
2 haftada bir kalibre edilmistir. Gozlem i¢i ve gozlemler
arasindaki kabul edilebilirlik hata pay! boy uzunlugu icin
0,3-0,5 cm, bas gevresi icinse 0,3-0,4 cm olarak kabul
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edilmistir. iki 8lctim arasinda viicut agirligi icin 50 g, boy
uzunlugu icin 7 mm, bas ¢evresi icin 5 mm'den fazla fark
olursa 6l¢iim tekrarlanmistir.”?

Boylamsal Buyime Calismasi'na dahil edilmis olan 4.607
gebe kadindan dogan 224 tekli prematlre bebegin
olcimleri PPFS'ye alinmistir. Yirmi bir prematlre bebegin
calisma disi birakilma nedenleri: postnatal 6lum (n=6), HIV
(n=1), ciddi konjenital anomali (n=7), pozitif kan kulttrl
olan sepsis (n=6) ve 23. gestasyon haftasinda dogumdur
(n=1). iki prematiire bebek de dogumda o&lcimleri 3.
persentilin altinda ve antenatal ultrasonografilerinde de
ciddi buyume kisitliligi oldugu icin calismadan ¢ikarilmistir.
Toplamda 201 prematlre bebegin, 1.759 adet élcimiinden
calisma protokolliine uygun olan 1.446 adet veri seti ile
degerlendirilme yapilmistir.”?

ileri derecede prematiire bebeklerden olusmayan,
dogru gebelik haftasina sahip, komplike olmayan
gebeliklerden olusan bir gruptan elde edilen veriler ile
dogum sonrasi bUyUme standartlari tretilmistir. Blytime,
beslenme uygulamalari ve morbiditelerin  ayrintili
degerlendirmesinden elde edilen kanitlar, kohortun
mumkin oldugunca saglikli oldugu varsayimini daha
da desteklemektedir. Calismaya dahil olan prematire
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Sekil 1. Kiz bebek Fenton blylme egrisi

bebeklerin beslenmeleri de standardize edilmis olup, daha
bUyuk gestasyon haftalarinda da emzirme 6ncelikli olarak
tesvik edilmistir.”?

Saglikli premattre bebeklerdeki boylamsal postnatal
bUylme paterni, intrauterin emsallerinden énemli 6lclde
farkli olup kesitsel dogum c¢izelgelerinde tanimlanan
“blylmenin” gec azaldigi disbiikey egri, dogum sonrasi yukari
dogru ve egrinin tersidir.>'® Verilerin 50. ylzdelik dilimleri
ve DSO Cocuk Biiyiime Standartlari icin olanlar 64 haftalik
postmenstriel yasa goére tim Slcimler icin birlestirilmis ve
ciddi perinatal veya postnatal komplikasyonlari olmayan,
uygun kosullarda yasayan ve agirlikli olarak anne sutuyle
beslenen prematire bebeklerin erken postnatal dénemde
blylumelerinin giderek iyilesebilecegi gdsterilmistir.”?

Yenidogan Kesitsel Calismasi'na dahil edilen hasta
populasyonu FGLS ile benzer olacak sekilde 14 Mayis 2009
ile 2 Agustos 2013 tarihleri arasinda takip edilen 59.137
gebeyiicermektedir. Bu gebelerden en kiiglik 24. gestasyon
haftasinda dogan prematire bebekler ile ileri derecede
prematlre bebeklerin yenidogan egrisi olusturulmustur.
Dort yuz sekiz prematire bebek (214 erkek, 194 kiz),
216's1 annenin sigara igmesi, maternal obezite, konjenital
malformasyonlar ve intrauterin blUyume geriliginin
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ultrasonografi bulgulari ve 37'si mantiksiz antropometrik
ol¢timler nedeniyle harig¢ tutulduktan sonra popllasyona
dahil edilmistir. PPFS'deki gibi postnatal izlem yapilmamis
olup kesitsel veriler kaydedilerek olusturulmustur.”®
24.-33. gestasyon haftalarini iceren egrinin boy uzunlugu
komponenti, 33. gestasyon haftasinda “Yenidogan Egrisi”
ile mikemmel bir sekilde uyum gosterdigi bulunmustur,
ancak bas cevresi ve vicut agriligl komponentleri birbirini
takip etmemektedir” Bu egrinin dogum uzunlugu ile
ilgili bulgulari, DSO'nin bulgularyla da giiclii bir uyum
icindedir? Fetal blylme ve yenidogan uzunlugu, annelerin
beslenme ve saglik ihtiyaclari karsilandiginda ve biylime
Uzerindeki gevresel kisitlamalar distk oldugunda, cesitli
cografi ortamlarda benzerdir (Sekil 3, 4).1®

Diger Biiyiime Egrileri
DSO'niin 1997-2003 yillari arasinda gelistirdigi ABD, Umman,
Norvec, Brezilya, Hindistan ve Gana'da dahil olmak Uzere 6

INTERGROWTH-21*

International Postnatal
Growth Standards O
for Preterm Infants (Boys)

Weight (kg)
Weight (kg)

- 28 30 32 34 36 38 40 4 44 46 48 S0 52 54 S6 58 60 62 64
Postmenstrual age (weeks)

© University of Oxford Villar et al. Lancet Glob Health 2015,3:e681-91

Sekil 3. Preterm erkek bebek Intergrowth-21 blyime
egrisi (agirlik)”?
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cografi bolgeden topladigl verilerle olusturdugu buytme
egrisi ginimuzde hala kullanilmaktadir. Bliylme egrisine
dahil edilecek cocuklarin buytmesini kisitlayici ¢evresel
etken veya saglik sorunun olmamasi en 6nemli kriter
olarak ve bunun disinda DSO'niin beslenme 6énerilerine
uyulmasi, prenatal morbiditenin olmamasi ve annenin
gebelikte sigara kullanmamasi diger dislama kriterleri
olarak kabul edilmistir. Disik dogum agirlikli bebekler
calismaya dahil edilmemis olup blylme egrisi 0-24 ay
arasini kapsamaktadir. Toplamda 1737 c¢ocugun dahil
edilerek hazirlanmis olan, boylamsal izlem ¢alismasidir.2°

Neyzi ve ark? tarafindan olusturulan Turk cocuklarinin
blylmesini yansitan egriler glinimuzde kullanilmaya
devam etmektedir ancak bu egriler de term bebek
verilerini icermekte ve 0-36 ay arasindaki blylimeyi aylik
olarak takip etmeye olanak saglamaktadir. Uc yasindan
sonra ise yillik izlem parametreleri ile devam etmektedir.
Bu bulylme egrisi istanbul Universitesi Tip Fakiltesi,

International Postnatal
Growth Standards (Y
for Preterm Infants (Boys)

Length (cm)

Length (cm)

Head circumference (cm)

28 30 32 34 36 38 40 4 44 4 48 S50 52 54 56 58 60 62 64
Postmenstrual age (weeks)

Head circumference (cm)

© University of Oxford Villar et al. Lancet Glob Health 2015;3:2681-91

Sekil 4. Preterm erkek bebek Intergrowth-21 blylime
egrisi (boy uzunlugu ve bas cevresi)”?
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International Postnatal
Growth Standards
for Preterm Infants (Girls)
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Sekil 5. Preterm kiz bebek Intergrowth-21 biylme egrisi
(agirlik)”?

Saglam Cocuk Poliklinigi'nde ve gorece iyi semtlerindeki
okullara devam eden c¢ocuklarin izleminden elde edilen
antropometrik 6lcimlerden olusturulmustur.

Ana Cocuk Sagligi ve Aile Planlamasi Genel Muadurlugu
ve Turk Neonatoloji Dernegi is birligi ile 2006-2010 yillar
arasinda ¢ok merkezli bir ¢alisma ile Turkiye'de dogan
bebeklerin intrauterin blylme cizelgesi olusturulmustur.
24.-42. gestasyon haftasinda 9734 prematlre bebek
calismaya dahil edilmis olup postnatal ilk 4 saatteki
olcimleri kaydedilmistir. Gebelik yasi 24.-36. haftada
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Sekil 6. Preterm kiz bebek Intergrowth-21 blylime egrisi
(boy uzunlugu ve bas cevresi)?

olan bebeklerin erkek ve kiz cinsiyet olgimleri benzer
oldugu icin bu haftalarda ayri egri olusturulmamistir. 24-
25. gestasyon haftasindaki bebek sayilar bildirilmemis
olmak ile beraber yetersiz oldugu belirtilmistir?? Blytime
egrilerinin karsilastiritmali hali Tablo 1'de verilmistir.

Evrensel olan Fenton, Intergrowth-21, DSO gibi bilyime
egrileri disinda Tayvan, Avustralya, Kanada gibi Ulkelerin
tercih ettigi premattire bebek blytmesini degerlendirilen
lokal bUylme egrileri de mevcuttur.®
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Tablo 1. Biiyiime egrilerinin karsilastirilmasi

Fenton Intergrowth-21

Diinya Saglik

Tiirkiye biiylime

Neyzi ve ark.”

arasindaki calismalar
- Sayisal verileri
yayinlanan ya da
yazarlardan elde
edilen calismalar

gebelikler

- Standart glincel

ve anne sutl bazli
beslenme uygulanan
bebekler

dogum S8ykusu olmayan

- Term dogum

- Onemli morbidite
olmamasi

- Gebelikte sigara
kullaniminin
olmamasi

olmayan gebeler
- Hidrops fetalis
olmayan bebekler
- Tekil gebelikler

Orgiitii egrisi

Yayin tarihi 2013 revizyon 2015 2006 201 2008

22.-50. gestasyon ) B 24.-42. gestasyon _
Yas grubu haftas: 28.-64. gestasyon haftasi | 0-24 ay haftas: 0-36 ay
Calismanin sekli Retrospektif Boylamsal izlem Boylamsal izlem Kesitsel iBZ?g/rI:;\msal

. Almanya, ABD, Cin, Hindista.n, Brezilya, ABD, Umman, .

(;a!|§ma:ya dahil Italya, Avustralya, Kenya, ABD, Ingiltere, Norvec, Brezilya, Turkiye (farkli iller) T_urklye
edilen iilkeler " ; e (Istanbul)

Iskogya ve Kanada Italya ve Umman Hindistan ve Gana
Calismaya dahil 3.986.456 premattire . 9.734 premattire 4.493 term
edilen bebek sayisi | bebek 201 prematiire bebek | 8.440 term bebek |/ p bebek
<30. gestasyon
haftasinda dahil 34.639 bebek 12 bebek Yok Belirtilmemis Yok
edilen bebek sayisi

Dahil edilen -

calismalarda 14. gestasyon haftasi Sggg?litga”hl
Gebelik haftasinin | ultrasonografi, son ultrasonografi ile ) Z da va ||§n )
belirlenme sekli adet tarihi, infant dogrulanmis bebekler yada yap -

i . o ultrasonografi ile
maturasyonuna gére | dahil edilmistir. . >
. - belirlenmistir.
belirlenmistir.
- Kiz ve erkek verisi | _ | 8estasyon ) - Blyime izerinde
haftasindan 6nce takibe | dnemli cevresel ve A~
ayri olan ¢alismalar . . - Konjenital
o alinan gebelikler ekonomik kisitlama -
- 30 haftadan kicguk ) anomalisi olmayan
- Sigara, alkol ve madde | olmayan bebekler
2500 bebek ve en o bebekler ;
o kullanmayan anneler - Anne situ ; . - Istanbul
az 25.000 bebegin ) . . - Intrauterin N .
; o - Tekli ve dogal temelli beslenme . .. .. | T1p Fakultesi,
. dahil oldugu . T enfeksiyon dykusu .

Calismaya dahil calismalar gebelikler Onerilerini olmayan gebeler Saglam Cocuk
edilme kriterleri 21987-2012 yillan - Preterm, SGA ve LGA uygulayan bebekler | - Sistemik hastalig) Poliklinigi'nde

izlemi yapilan
term cocuklar

Dogumdan sonraki 12.

kadar

E:ﬁ;ﬁg;ﬁ;n saatte, postnatal ilk 2
f)lgiim sikligi alde edilen ayda 2 haftada bir ve ‘

antropometrik devaminda 4 haftada bir

slcimler postnatal 64. haftaya

Postnatal 1., 2., 4.
ve 6. haftada, 2.-12.
aylarda ayda 1 kez,
ikinci yilda ayda 2
kez (21 6lgtim)

Dogumdan sonraki
ilk 4 saatte yapilan
tek 6lcim

1.-6. aylarda
ayda 1 kez,
18. aya kadar
3 ayda bir ve
sonrasinda 6
ayda bir

SGA: Gebelik yasina gore kicuk, LGA: Gebelik yasina gore buytk

Etik
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Effectiveness of Blood Urea Nitrogen to Albumin Ratio and
C-reactive Protein to Albumin Ratio in Prediction of Medical

Treatment Failure for Tuboovarian Abscess

Tubaovaryan Abselerin Medikal Tedavisinin Bagarisizliginin
Tahmininde Kan Ure Azotu/Albiimin Orani ve C-reaktif Protein/

Albiimin Oraninin Etkinliginin Degerlendirilmesi
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ABSTRACT

Objective: This study aimed to compare the clinical characteristics of patients with tuboovarian abscess
who responded to medical treatment (MT) and those who underwent surgical intervention (SlI) because
of MT failure.

Methods: Patients who were cured by MT were defined as Group 1 (n=25, 55.6%) and patients requiring S|
were defined as Group 2 (n=20, 44.4%). The largest diameter of the abscess (cm) detected by ultrasound
was recorded. Blood urea nitrogen to albumin (A) ratio (BAR) and C-reactive protein (CRP) to albumin
(A) ratio (CAR) calculated according to laboratory tests on the first day of hospitalization.

Results: BAR and CAR were analyzed higher in Group 2 (p=0.3; p=0.5, respectively). The abscess size of
Group 2 was statistically significantly higher than that of Group 1 (p=0.002). Abscess size greater than
5.8 cm was calculated as the cut-off point indicating failure of MT (p=0.003). The cut-off points of BAR
2.7 (p=0.3) and CAR 35.6 (p=0.09) were indicators of SI. According to the univariate and multivariate
analyses, abscess size was an independent factor for predicting Sl (p=0.01; p=0.03, respectively).
Conclusion: Our study suggested that BAR and CAR may be used to predict candidates for SI. Future
prospective controlled studies are required to confirm our findings.

Keywords: Blood urea nitrogen to albumin ratio, C-reactive protein to albumin ratio, surgical
intervention, tuboovarian abscess

6z

Amag: Bu calismanin amaci, medikal tedaviye (MT) yanit veren tubaovaryan abse (TOA) hastalari ile
MT'nin basarisizligl nedeniyle cerrahi girisim (SI) uygulanan hastalarin klinik 6zelliklerini karsilastirmaktir.
Yontem: MT ile iyilesen hastalar Grup 1 (n=25, %55,6) ve cerrahi girisim gerektiren hastalar Grup 2
(n=20, %44,4) olarak tanimlandi. Absenin ultrason ile saptanan en blytk capi (cm) kaydedildi. Kan Gre
azotu/albumin (A) orani (BAR) ve C-reaktif protein (CRP)/albtimin (A) orani (CAR) hastaneye yatisin ilk
guinindeki laboratuvar testlerine gore hesaplandi.

Bulgular: BAR ve CAR, Grup 2'de daha yiksek olarak analiz edildi (p=0,3; p=0,5, sirasiyla). Grup 2'nin
abse boyutu Crup l'e gore istatistiksel olarak anlamli derecede yuksekti (p=0,002). 5,8 cm'den blyuk
abse boyutu, MT basarisizligini gésteren kesme noktasi olarak hesaplandi (p=0,003). BAR 2,7 (p=0,3) ve
CAR 35,6 (p=0,09) kesme noktalari cerrahi girisim gerektiren grubun gostergesiydi. Tek degiskenli ve
cok degiskenli analize gore abse boyutu cerrahi girisim gerektirmeyi dngérmede bagimsiz faktor olarak
saptandi (p=0,01; p=0,03, sirasiyla).

Sonug: Calismamiz, BAR ve CAR'nin S| gerektiren TOA hastalarini tahmin etmede kullanilabilecegini
dustindtrmektedir. Bulgularimizi dogrulamak igin prospektif kontrolli ¢calismalara ihtiyag vardir.
Anahtar Kelimeler: Kan tre azotu/albimin orani, C-reaktif protein/albumin orani, cerrahi mudahale,
tubaovaryan abse
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INTRODUCTION

Tuboovarian abscess (TOA) is a complication of pelvic
inflammatory disease (PID) that affects adnexal structures
and adjacent pelvic organs! Approximately one-third
of women diagnosed with PID become complicated
by TOA2? The pathogenesis of TOA is polymicrobial?
Sexually transmitted genital infections such as Neisseria
gonorrhoeae and Chlamydia trachomatis facilitate
the occurrence of TOAZ2 Broad-spectrum antibiotic
therapy, drainage procedures, invasive surgery, or various
combinations of these are treatment options* Broad-
spectrum intravenous antibiotics targeting anaerobes and
gram-negative aerobes have become the first-line therapy
for TOA>® Antibiotic therapy provides cure in 70% of
patients>¢ Demographic, clinical, and laboratory findings
affect the failure of medical treatment (MT).# Detection
of cases with low probability of responding to MT in the
early period will prevent unnecessary antibiotic therapy
and unnecessary hospitalization. In addition, early surgical
intervention (SI) can accelerate the recovery of patients.
On the other hand, the difficulties of surgical operation of
tubaovarian abscesses are known by gynecologists. Clinical
experience and data in the literature draw attention to
the fact that there is a fine line in the management of the
disease.

Clinical and laboratory evaluations such as white blood
cell (WBC) count, C-reactive protein (CRP), neutrophil-
to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR), abscess size, age, and fever have been reported
in the literature to predict MT MT?" CRP is an acute
phase reactant that increases during the inflammatory
process.® Blood urea nitrogen (BUN) is a biomarker that
provides valuable information about the clinical status of
patients."? Therefore, it has been reported that high BUN
levels are a significant laboratory parameter for predicting
mortality™® Albumin is a protein that clinically affects
the physiology and function of organs.™™ Low albumin
levels are associated with mortality and unsuccessful
treatment in pneumonia and intensive care patients.'*®
The importance of BUN to albumin ratio (BAR) and CRP
to albumin ratio (CAR) parameters has been reported in
emergency and intensive care patients to predict mortality
from sepsis!”? In these studies, BAR and CAR values of
patients with systemic infection and sepsis were found to
be statistically higher. There is no study in the literature
evaluating the relationship between TOA and these
markers. We hypothesized that CRP and BUN values would
increase, whereas albumin values would decrease in TOA
patients unresponsive to MT. Therefore, in our study, we
aimed to predict the outcome of TOA cases with BAR and
CAR.

METHODS

Ethical approval for this retrospective observational
study was received from Dokuz Eylul University of Ethics
Committee (decision no: 2022/34-22, date: 26.10.2022).
This study was conducted in accordance with the Helsinki
Declaration principles. During the prehospitalization period,
patients who received MT were excluded from the study.
Between June 2014 and August 2022, 72 patients diagnosed
with TOA were treated in our clinic. Twenty-seven patients
were excluded from the study because of missing data.
It was found from the records that percutaneous abscess
drainage under radiological guidance was performed in 2
of these patients. In our study, 45 cases were analyzed. Two
groups were compared as patients cured with MT [Group
1 (n=25, 55.6%)] and patients requiring SI [CGroup 2 (n=20,
44 4%)] in the study (Figure 1).

TOA was diagnosed with clinical symptoms of pelvic pain,
vaginal discharge, diarrhea, and fever (>38). In addition, the
diagnosis was strengthened by high WBC and CRP levels.
The presence of a complex adnexal mass was imaged
using ultrasound. All patients were hospitalized. They
were treated empirically with an antibiotic regimen that
included cephalosporin plus metronidazole or clindamycin
plus gentamicin. MT was continued for 72 h unless there
was deterioration in clinical or inflammatory laboratory
markers. SI was considered if the patient's symptoms
(hypotension, fever >38, progression in CRP and WBC
values, sepsis, ruptured abscess, or peritonitis) did not
improve after 72 h of antibiotic administration. Surgical
procedures included salpingectomy, salpingoophorectomy,
or total hysterectomy, depending on the patient's individual
characteristics and findings during surgical exploration.
Postoperative antibiotic treatment was continued until the
clinical findings were stable.

| Total number of TOA patients
0=72)

Patients excluded due to missing
value (n=27)
*Percutaneous abscess drainage under
radiological guidance (n=2)

Number of TOA pments analyzed
(=45

AN

MT Group 1
(n=25, 55.6%)

SI Group 2
(n=20, 44.4%)
*Salpingectomy (n=>5, 25%)
*Unilateral salpingooopherectomy (n=4, 20%)
*Bilateral salpingoooophorectomy (n=1, 5%)
*Total abdominal hysterectomy and bilateral salpingooopherectomy
=10, 50%)

Figure 1. Flowchart of tuboovarian abscess cases

Sl: Surgical intervention, TOA: Tuboovarian abscess, MT:
Medical treatment
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The demographic characteristics, clinical findings, and
laboratory results of the groups were compared. Age,
menopausal status, gravity, parity, presence of intrauterine
device (IUD), and immunosuppressive comorbidity were
the demographic data. Clinical findings included pelvic
pain, vaginal discharge, diarrhea, and fever (>38). The largest
diameter of the abscess (cm) detected by ultrasound and
the hospitalization time (day) were recorded. Hemoglobin,
hematocrit, platelet count, WBC count, neutrophil count,
lymphocyte count, BUN, albumin (A), and CRP levels were
recorded on the first day of hospitalization. NLR, PLR, BAR,
and CAR were calculated according to laboratory tests.

Statistical Analysis

Analyses were performed using Statistical Package for
the Social Sciences version 25.0 (IBM Inc, Chicago, IL,
USA). Normality analysis was performed according to
the Kolmogorov-Smirnov test. Not normally distributed
parameters were analyzed using the Mann-Whitney U test.
Results were expressed as median (minimum-maximum)
values. The chi-square test and Fisher's precision test
were used in the analysis of categorical data. Categorical
variables are expressed as frequency (percentage). The
specificity and sensitivity analysis of each marker was
performed using the receiver operating characteristic
(ROC). ROC analysis was performed to calculate the
area under the curve (AUC), which indicates the average
sensitivity of a marker. The results are 95% confidence
intervals (Cl). Univariate and multivariate logistic regression
analyses were used to evaluate the predictors of surgery.
The p value considered statistically significant was <0.05.

RESULTS

Seventy-two patients with a diagnosis of TOA were treated
in our clinic. Twenty-seven patients were excluded from
the study for the stated reasons. 45 patients were analyzed
in the study. The patients who received MT were defined
as Group 1 (n=25, 55.6%) and the patients requiring Sl
were defined as Group 2 (n=20, 44.4%). All patients in the
S| group underwent laparotomy [salpingectomy 5 cases
(25%); unilateral salpingooophorectomy, 4 cases (20%);
bilateral salpingophorectomy, 1 case (5%); total abdominal
hysterectomy and bilateral salpingooophorectomy, 10
cases (50%)]. No complications were observed during the
surgery. No malignancy was detected in the final pathology
results.

The demographic and clinical findings of the groups are
listed in Table 1. The overall median age was 39 years (20-
65 years) in the MT group and 42 years (22-50 years) in the
S| group; the difference was not significant (p=0.2). One
patient (4%) in the MT group and 2 patients (10%) in the
Sl group were in the postmenopausal period. There was
no difference between the groups in terms of menapulsal
status (p=0.4). Groups were compared according to gravida
and parity, and no difference was found (2 vs 2, p=0.2; 2 vs
2, p=0.2, respectively).

There were no significant differences between the groups
in the presence of IUD (28% vs 30%, p=0.8). Clinical
findings included pelvic pai, vaginal discharge, diarrhea,
and fever. These symptoms were similar between groups
(92% vs 85%, p=0.4; 4% vs 5%, p=0.8; 4% vs 10%, p=0.4,
respectively). The size of the abscess was imaged on the
day of hospitalization using ultrasound. The abscess size

Table 1. Demographic characteristics and clinical findings of the cases

Group 1(n=25) Group 2 (n=20) p value

Age (year) 39(20-62) 42 (22-50) 0.2
Postmenopausal status 1/25 (4%) 2/20 (10%) 0.4
Gravida 2 (0-5) 2 (0-6) 0.2
Parity 2(0-3) 2 (0-4) 0.2
IUD 7/25(28%) 6/20 (30%) 0.8
Immunosuppressive comorbidity 4/25 (16%) 3/20 (15%) 0.9
Clinical findings

Pelvic pain and vaginal discharge 23/25(92%) 17/20 (85%) 0.4
Diarrhea 1/25 (4%) 1/20 (5%) 0.8
Fever (>38) 1/25 (4%) 2/20 (10%) 0.4
Abscess size (cm) 4(2-12) 6 (3-10) 0.002
Hospitalization (days) 8 (3-15) 9.5 (4-24) 0.2

(percentage).

IUD: Intrauterine device

*Not normally distributed parameters were analyzed with the Mann-Whitney U test. Results were expressed as median (minimum-maximum) values.
**Chi-square test and Fisher's precision test were used in the analysis of categorical data. Categorical variables were expressed as frequency
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of the SI group was significantly different (4 cm vs 6 cm,
p=0.002). Hospitalization time was longer in the S| group
(8 vs 9.5). However, this difference was not statistically
significant (p=0.2).

Table 2 shows the laboratory values of the groups.
Hemoglobin and WBC were lower in Group 2 (11.9 vs 11.1,
p=0.07; 12.7 vs 12.2, p=0.3, respectively). NLR was higher
in Group 1 (6.3 vs 5.1, p=0.4). PLR was higher in Group 2
(213.7 vs 217.5, p=0.9). CRP value was higher in Group 2
(115 vs 129.5, p=0.7). Albumin was found to be lower in
Group 2 (3.5 vs 3.3, p=0.1). The BUN value of both groups
was found to be 9.4 (p=0.9). BAR and CAR were analyzed
higher in Group 2 (2.6 vs 2.8, p=0.3; 34.9 vs 36.4, p=0.5,
respectively).

All independent parameters were evaluated with the
ROC curve to predict failure of MT and requirement of
Sl (Figure 2, Table 3). Abscess size greater than 5.8 cm was
calculated asthe cut-off pointindicating failure of medical
therapy (sensitivity 65%; specificity 80%; p=0.003). NLR
below 5.5 (AUC 0.56; sensitivity 55%; specificity 64%) and
PLR above 177.5 (AUC 0.506, sensitivity 65%, specificity
36%) were indicators of failure to MT (p=0.4; p=0.9;
respectively). The cut-off point of BAR 2.7 (AUC 0.586,
sensitivity 55%, specificity 60%; p=0.3) and CAR 35.6
(AUC 0.550, sensitivity 55%, specificity 52%; p=0.09) were
indicators of surgical treatment.

According to the univariate and multivariate
analysis,abscess size was an independent predictor of
surgical treatment [Odds ratio (OR): 1.5; 95% Cl: 1.084-
2.207; p=0.01, OR: 1.4; 95% CI: 1.036-2.129; p=0.03,
respectively] (Tables 4, 5).

DISCUSSION

In the current study, we evaluated the factors affecting the
failure of MT and predicting SI. We found that abscess size
was an independent and important factor for SI. BAR and
CAR levels were higher in the SI group, although they did
not reach statistical significance.

Hwang et al?? found that TOA patients who required
S| although antibiotic therapy were at an older age. In
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Figure 2. ROC curve for independent variables

ROC: Receiver operating characteristic, NLR: Neutrophil-
to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio,
BAR: Blood urea nitrogen to albumin ratio, CAR: C-reactive
protein to albumin ratio

Table 2. Laboratory results

Group 1(n=25) Group 2 (n=20) p value
Hemoglobin (g/dL) 11.9 (10.3-13.8) 11.1(8.3-13.2) 0.07
Hematocrit (%) 35.2(31.8-40.9) 33.4(25.7-39.5) 0.09
Platelet (10°/uL) 334 (196-768) 328 (190-602) 0.9
Leukocyte (white blood cell) (103/pL) 12.7 (6.6-35.3) 12.2 (5-21.1) 03
Neutrophil (103/uL) 1.2 (5.1-32.9) 9.9 (3.3-19.1) 0.2
Lymphocyte (10%/uL) 1.6 (0.8-4.1) 1.7 (0.3-2.6) 0.5
Blood urea nitrogen (mg/dL) 9.4 (4.7-21.8) 9.4 (3.4-21.2) 0.9
Albumin (g/dL) 3.5(0.6-4.6) 33(2.2-4.2) 0.1
C-reactive protein (mg/L) 115 (1-323) 129.5 (1-541) 0.7
Neutrophil to lymphocyte ratio 6.3 (1.1-27.4) 5.1(1.5-27.2) 0.4
Platelet to lymphocyte ratio 213.7 (54.4-586.3) 217.5 (115-675) 0.9
Blood urea nitrogen to albumin ratio 2.6 (1.1-5.1) 2.8 (1.4-5.6) 03
C-reactive protein to albumin ratio 34.9(0.2-106) 36.4(0.2-226) 0.5
*Not normally distributed parameters were analyzed with the Mann-Whitney U test. Results were expressed as median (minimum-maximum) values
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addition, the cut-off age requiring SI was reported to be
343 years. Similarly, Alay et al.2 also found that the group
requiring S| was at an older age. In another study, no
difference was found between the ages of the MT and SI
groups.?* In our study, patients in the S| group were older.
However, the groups were similar in terms of age.

MT is the first line in hemodynamically stable TOA cases.
Percutaneousabscessdrainagecanbeappliedifnecessary.’
If Slis required (hypotension, fever >38, progression in CRP
and WBC levels, sepsis, ruptured abscess, or peritonitis), the
currently recommended approach is endoscopic surgery.?®

Because of the lack of well-controlled prospective studies
comparing laparoscopy and laparotomy options, there is no
definite consensus in the literature.?¢ The surgical method
(laparatomy/laparoscopy) and type of operation (from
drainage to hysterectomy) should be evaluated according
to the characteristics of the patient surgeon, and clinic.
Abscess drainage, salpingectomy, salpingooophorectomy,
and hysterectomy can be performed with surgery. Hsiao
et al?” compared TOA cases according to menopausal
of peroperative observation
pathology reports. They reported that gynecological/non-

status in terms and

Table 3. AUC values and cut-off points for NLR, PLR, BAR, CAR and abscess size to determine surgical group

Cut P Sensitivity | Specificity o o _ o

valve | e |t ) PPV (%) | NPV (%) | LR + LR AUC (%95 CI)
NLR 55 0.4 55 64 55 64 12 17 0.565 (0.389-0.741)
PLR 1775 0.9 65 36 45 69 1.85 0.56 | 0.506 (0.334-0.678)
BAR 27 03 55 60 56 68 1.85 15 0.586 (0.415-0.757)
CAR 35.6 0.09 |55 52 52 65 1.85 1] 0.550 (0.374-0.726)
étr’j)cess size | g5g 0.003 |65 80 72 74 1.85 4 0.764 (0.623-0.905)
*P<0.05.

**The specificity and sensitivity analysis of each marker was performed with the ROC. ROC analysis was performed to calculate the AUC, which
indicates the average sensitivity of a marker.

AUC: Area under the curve, NLR: Neutrophil-to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio, BAR: Blood urea nitrogen to albumin ratio, CAR:
C-reactive protein to albumin ratio, PPV: Positive predictive value, NPV: Negative predictive value, LR: Likelihood ratio, Cl: Confidence interval, ROC:
Receiver operating characteristic

Table 4. Univariate logistic regression analysis of independent variables

B S.E. Wald OR (95% CI) p value
NLR -1.05 0.83 1.592 0.9 (0.765-1.060) 0.2
PLR 0.001 0.003 0.066 1(0.994-1.008) 0.7
BAR 0.336 0.345 0.948 1.3(0.712-2.749) 03
CAR 0.012 0.01 1.143 1(0.990-2.207) 0.2
Abscess size (cm) 0.436 0.181 5796 1.5 (1.084-2.207) 0.01
*P<0.05.

**Univariate logistic regression analysis were used to evaluate predictors of surgery.
NLR: Neutrophil-to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio, BAR: Blood urea nitrogen to albumin ratio, CAR: C-reactive protein to
albumin ratio, Cl: Confidence interval, OR: Odds ratio

Table 5. Multivariate logistic regression analysis of independent variables

B S.E. Wald OR (95% CI) p value
NLR -1.169 0.106 2.567 0.8 (0.686-1.039) 0.1
PLR -0.001 0.004 0.066 0.9 (0.991-1.007) 0.7
BAR 0.14 0.381 0.090 1.1(0.531-2.366) 0.7
CAR 0.006 0.014 0.196 1(0.979-1.035) 0.6
Abscess size (cm) 0.396 0.184 4.640 1.4 (1.036-2.129) 0.03
*P<0.05.

**Multivariate logistic regression analysis were used to evaluate predictors of surgery.

NLR: Neutrophil-to-lypmhocyte ratio, PLR: Platelet to lymphocyte ratio, BAR: Blood urea nitrogen to albumin ratio, CAR: C-reactive protein to
albumin ratio, Cl: Confidence interval, OR: Odds ratio
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gynecological malignancy may accompany TOA in the
pelvic area in postmenopausal patients. The malignancy
rate of the postmenopausal group was significantly higher
than that of the premenopausal group. In the review, the
rate of patients admitted with TOA and diagnosed with
malignancy was reported as 2.5-47%.% Frozen section is
recommended for suspected perioperative malignancy
in postmenopausal TOA cases. In our study, there was
no difference between the groups. Total abdominal
hysterectomy and bilateral salpingooophorectomy were
performed on these patients. In premenopausal patients
who do not respond to MT, appropriate S| should be
performed according to the fertility expectation of the
patient. Therefore, it is recommended that fertility-
sparing surgery preferences be at the forefront. In
contrast, total abdominal hysterectomy and bilateral
salpingooophorectomy can be planned in patients who
do not expect fertility.?

The results of studies evaluating the effect of IUD as a
risk factor for TOA are controversial in the literature.®?
Kapustian et al? reported the presence of IUD in
approximately 50% of TOA cases responding to MT and
25% in the Sl group. Tugrul Ersak et al.*° found the presence
of IUD in 33.3% of the MT failed group and 32.4% of the
SI group3° In the same study, it was investigated that the
duration of IUD affects the success of MT. They reported
that the IUD duration (years) was statistically longer in the
Sl group. The IUD duration of the MT-failed group was 1.5
times longer than that of the MT-successful group. They
determined the cut-off point of IUD duration to be 5.5
years. We did not analyze the duration of IUD in our study.
In our study, the presence of IUD was found to be 30% in
the SU group and 28% in the MT group. The groups were
statistically similar.

Ribak et al.** analyzed TOA cases in two groups according
to their MT success. In this study, the SI group comprised
25% of all patients. The CRP value of the SI group was
higher. Hwang et al.?2 analyzed TOA cases according to the
MT response. The SI group comprised 44% of the cases
evaluated. They found that the CRP value was higher in the
Sl group. In another study, in which the Sl group comprised
36% of the cohort, a similar methodologywas used. CRP
values were higher in the Sl group.3 In our study, the failure
rate of MT was 44%. This rate is in line with similar studies in
the literature. As stated above, although CRP values were
analyzed as statistically significant or insignificant, the
common point of these studies is that the CRP value was
higher in the SI group. Although not statistically significant,
CRP was higher in Group 2 in our study.

Akkurt et al® found a higher CRP value in the SI group.
The difference between the groups was not statistically

significant. In that study, the groups were compared in
terms of WBC count. There was a statistically significant
difference in the Sl group. In summary, while no significant
relationship was found between the medical or surgical
approach and CRP levels, this relationship was significant
in favor of WBC. In another study, it was reported that the
WBC count was higher in the SI group, but this value did
not differ between the groups.?? Hwang et al?2 found a
statistically significant difference in favor of the Sl group.
In this study, the cut-off value of the WBC count was 10.4.
Contrary to these studies, we found that WBC count was
higher in the MT group. This difference was not statistically
significant. We provide the reason for this contrast because
of the small number of patients in our cohort group.

It has been reported that WBCs, neutrophils, and platelets
are elevated in TOA patients.?*3 Neutrophils are elevated
evenwhenthe WBCcountisnormal.lthasbeendetermined
that a relative decrease in lymphocytes causes an increase
in NLR and PLR. Hwang et al.?2 reported that NLR values
were higher in TOA cases that were unresponsive to MT
treatment. Zhu et al®' found this rate to be higher in the
S| group. However, they found no statistical difference
between the groups. Alay et al.2> compared NLR and PLR
markers between the MT and Sl groups. In this study,
both markers were found to have a statistically significant
difference in the SI group. However, it has been stated that
these biomarkers are affected by the severity and onset
time of the patient's clinical symptoms.?? In our study, the
NLR and PLR values were similar between the groups.

Fouks et al’? reported that an abscess size greater than 7
cm negatively affected the success of MT. They found that
the abscess size of the group unresponsive to MT was 1.4
times larger. Hwang et al.22 reported that abscesses larger
than 5.9 cm required Sl. The size of the abscess was larger
in the SI group in our study. Abscess size greater than 5.8
cm was calculated as the cut-off point indicating failure of
MT. According to the univariate and multivariate analyses,
abscess size was an independent predictor of surgical
treatment.

The predictivity of laboratory and clinical findings in TOA
patients who underwent S| because of MT failure has
different results in the literature. This situation creates
dilemmas in managing TOA cases. The importance of BAR
and CAR parameters has been reported in emergency
and intensive care patients to predict mortality from
sepsis.”? In these studies, BAR and CAR values of patients
with systemic infection and sepsis were found to be
statistically higher. Based on the hypothesis that TOA cases
unresponsive to MT may have signs of sepsis, we compared
BAR and CAR values between the groups. In our study,
albumin levels were found to be lower in Group 2. The BUN
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value of both groups was found to be 9.4. BAR and CAR
were analyzed higher in Group 2. The cut-off points of BAR
2.7 and CAR 35.6 were indicators of surgical treatment.

Study Limitations

The retrospective design and small study population from
a single institution are the limitations of this study.

CONCLUSION

In conclusion, many markers and clinical findings have
been evaluated in previous studies to predict the success
of MT in TOA cases. However, BAR and CAR values were
not evaluated with similar methodology in TOA cases.
According to the results of our study, abscess size was
determined to be the most predictive criterion. We believe
that BAR and CAR should be considered in cases of TOA
unresponsive to MT. We believe that our findings will be
confirmed by prospective studies in the future.
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ABSTRACT

Objective: This retrospective cohort study investigated trigger day progesterone to total oocyte count
(P/O;,,,) and progesterone to MIl oocyte count (P/O,, ) as potential predictors of live birth rate (LBR).

Methods: First cycles of 1,258 infertile patients who attended to the izmir Tepecik Training and Research
Hospital in vitro fertilization unit (IVF) between March 1, 2010 and November 1, 2016 and underwent
intracytoplasmic sperm injection treatment following controlled ovarian stimulation + GnRH antagonist
cycles with fresh embryo transfer were investigated.

Results: LBR for cycles with P levels <0.5, 0.5-1.5 and >1.5 ng/mL were 16.3% (50/307 cycles), 23.0%
(180/783), and 19.6% (33/168), respectively. LBR was significantly lower in £0.5 ng/mL P level group than
the 0.5-1.5 ng/mL group. After the exclusion of cycles with <0.5 ng/mL P level, P/O, _ and P/O,, ratios
were found to have significant area under the curve values (0.544, p=0.049; 0.552, p=0.022, respectively)
for predicting LBR, whereas P levels (0.509, p=0.686) on its own was not a significant predictor. In ROC
models adjusted for cycle characteristics, P/O, _ and P/O,, ratio values showed neither better nor
weaker prediction performance (0.608, p<0.001; 0.610, p<0.001, respectively) than using P and 1/0 or P
and 1/Mll as separate parameters (0.610, p<0.001; 0.611, p<0.00], respectively).

Conclusion: The predictive performance of P/O, _ and P/O,, ratios for LBRs are similar when O, P, and
Ml are used as separate parameters. Consequently, these ratios can be used as feasible clinical markers
and have the advantage of simpler interpretation.

Keywords: Progesterone, oocyte, ratio, Mll, live birth rate, GnRH antagonist, ICSI, IVF
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oz

Amag: Bu retrospektif kohort calisma, canli dogum oraninin (CDO) potansiyel dngériictleri olarak tetikleme giinlii progesteron/toplam oosit sayisi
(P/O,,,.) ve progesteron/Mll oosit sayisi (P/O,, ) oranlarini arastirmaktadir.

Yéntem: 1 Mart 2010 ile 1 Kasim 2016 tarihleri arasinda Saglik Bilimleri Universitesi, izmir Tepecik Egitim ve Arastirma Hastanesi in vitro fertilizasyon
(IVF) klinigine basvuran ve GnRH antagonisti esliginde kontrolli over stimllasyonu sonrasinda intrasitoplazmik sperm enjeksiyonu tedavisi
uygulanan 1.258 infertil hastanin ilk sikluslari incelenmistir.

Bulgular: Serum P duzeyleri <0,5, 0,5-1,5 ve >1,5 ng/mL olan sikluslar icin CDO sirasiyla %16,3 (50/307 siklus), %23,0 (180/783) ve %19,6 (33/168)
olarak bulunmustur. CDO, P duzeyi <0,5 ng/mL olan grupta, 0,5-1,5 ng/mL grubuna gére 6nemli 6l¢lide daha dustktu. P duzeyi <0,5 ng/mL olan
sikluslar harig tutulduktan sonra, P/O, _ ve P/O, oranlarinin CDO'yu 6ngdérmek igin egrinin altinda kalan alan degerleri (sirasiyla 0,544, p=0,049;
0,552, p=0,022) anlamli olarak saptanmistir. Tek basina P dizeyi (0,509, p=0,686) anlamli bir 6ngdriict olarak saptanmamistir. Siklus 6zelliklerine
gbre dlizenlenen ROC modellerinde, P/OTotaL ve F‘/OMH orani degerleri (sirasiyla 0,608, p<0,001; 0,610, p<0,001), P ve 1/0O ya da P ve 1/MiIl gibi,
parametreleri ayri ayri kullanmaktan daha glcli veya daha zayif bir dngéri performansi géstermemistir (sirasiyla 0,610, p<0,001; 0,611, p<0,001).

Sonug: CDO icin P/O_,_ ve P/O,,, oranlarinin éngdri performansi, ayri parametreler olarak O, P ve Ml kullanimiyla benzerdir. Sonug olarak, bu

Total Mil

oranlar uygun klinik belirtegler olarak kullanilabilir ve daha basit bir yorumlamaya sahip olma avantajina sahiptir.

Anahtar Kelimeler: Progesteron, oosit, oran, Mll, canli dogum orani, GnRH antagonisti, ICSI, IVF

INTRODUCTION

Progesterone (P) hormone, the terminal end product
of human ovarian steroidogenesis, is essential for the
establishment of pregnancy in the luteal phase of the
menstrual cycle! It also plays an important physiological role
via a direct pituitary effect at relatively low concentrations,
regulating the secretion of luteinizing hormone (LH) and
follicle-stimulating hormone (FSH).2 High P levels, on the
other hand, appear to impair pregnancy outcomes by
affecting endometrial receptivity, arguably inducing an
asynchrony between the endometrium and the embryo in
midcycle?

The evidence on whether late follicular P elevation on the
day of human chorionic gonadotropin (hCG) may adversely
affect pregnancy outcomes in in vitro fertilization (IVF)/
intracytoplasmic sperm injection (ICSI) treatment cycles
is mixed.* Some studies find an adverse effect in assisted
reproductive technologies cycles when serum P level on
the day of hCG trigger exceeds 1.5 ng/mL.>"? Some more
recent studies suggest increasing trigger day serum P levels
thresholds for increasing ovarian responder levels.” " There
are also studies that take things forward and suggest that
the ratio of trigger day P to total oocyte count (O) collected
at oocyte pick-up (P/O, ) or the ratio of P to metaphase II
(MI1) oocyte count (P/O,,) can be good predictors for live
birth rates (LBR).'*'® Santos-Ribeiro et al.? (2014) pointed
out that both low and high levels of P might be detrimental
to LBRs, which provides an alternative view on the issue.
Despite the other strong studies that chose high starting cut-
off values for binning P levels (after 1 ng/mL), Santos-Ribeiro
et al.” sequenced the serum P levels starting from O ng/mL
with 0.25 ng/mL intervals and concluded that serum P levels
lower than 0.5 ng/mL may also hinder the live birth results.

Up to now, alternative ratios such as P/O, , P/O,,, P to
follicle, or P to estradiol ratios have been investigated
to determine how powerful they are in predicting cycle
outcome. However, these studies assumed a decreasing

linear relationship between increasing P levels and cycle
outcomes. They did not present pregnancy outcomes for
each P sequence in detail by binning, and their analysis
included cycles that had low levels of P that arguably
hindered LBRs. This approach may create a bias against
the use of these ratios and avoid finding significant upper
thresholds for these ratios.

The aim of this study was two fold: first, to evaluate the
impact of P/O, . and P/O,, ratios on LBR in patients
undergoing gonadotropin-releasing hormone (GnRH)
antagonist/ICSI cycles with fresh autologous embryo
transfer after the exclusion of cycles with low hCG day
serum P levels and second, to review the literature on P/
O, ., and P/O,, ratios.

Total

METHODS

This retrospective cohort study was approved by the
Local Ethics Committee at izmir Katip Celebi University
(decision no: 329, date: 28.12.2016) and was conducted in
the IVF Center of University of Health Sciences Turkiye,
izmir Tepecik Training and Research Hospital between
March 1, 2010 and November 1, 2016. The patients in
the sample underwent controlled ovarian stimulation
(COS) + GnRH antagonist cycles with fresh embryo
transfer followed by ICSI treatment. Patients with low
ovarian reserve, tubal factor, polycystic ovary syndrome,
unexplained infertility, mild to moderate male factor,
endometrioma (only including patients that have
diagnosis confirmed by previous surgery or obvious
endometrioma appearance on transvaginal ultrasound)
and aged between 20 and 40 years (for women) were
included in the study. To create a more homogenous
cohort, couples with genetic abnormalities, those who
underwent testicular sperm extraction for azoospermia,
and those who underwent frozen-thawed embryo
transfer were excluded from the sample. Cycles in which
a hormonally active follicle, diagnosed by an estradiol

MIl
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level greater than 80 pg/mL at the start of the cycle,
were excluded from the study.

The data collected from the patients included
ultrasonographic examination and embryo development
records, age and body mass index, IVF indication, basal and
trigger day serum P, estradiol, LH, and FSH levels. To clarify,
ultrasonographic examination and embryo development
records refer to the measurements and evaluations of
follicular development, endometrial thickness, and the
number and quality of retrieved oocytes and developed
embryos, as well as the timing of embryo transfer and any
relevant notes on the embryonic development process.

COSwas started onthe second or third day of the menstrual
cycle using recombinant (r) FSH (Conal-F; Serono, Rome,
Italy or Puregon; Organon, The Netherlands) and/or highly
purified human menopausal gonadotropin (HP-hMQ)
(Menopur, Ferring, Sweden or Merional, IBSA, Switzerland)
or HP-FSH (Fostimon, IBSA, Italy). The initial doses varied
between 75 and 375 IU based on the estimated ovary
response. From the fifth to seventh day of stimulation, the
doses were adjusted on the basis of the ovarian response,
the number and size of the follicles, and serum E2 levels.
Doses were administered in the morning or evening as
subcutaneous injections.

Transvaginal ultrasonographic monitoring and ovarian
stimulation were maintained until the day of hCG
trigger, and when the largest follicle reached a size of
approximately 12 mm or on the sixth day, treatment with
GnRH antagonists (Orgalutran, Merck Sharp and Dohme
Ltd., Creece or Cetrotide, Merck Sharp and Dohme Ltd,
Greece) was initiated. Before stimulation and on follicle
follow-up visits and hCG days, serum E2, P, LH, FSH,
and hCG levels were measured using Beckman Coulter
hormone kits (Beckman Coulter Inc., Brea, CA, USA) and
UniCel DxI 800 (Access Immunoasssay System, Brea, CA,
USA) immune analyzers.

When the size of the largest follicle exceeded 17 mm and
the number of follicles exceeded two, urinary hCG (10,000
IU) (Pregnylamp, Organon, Turkiye) or 250 mgr recombinant
hCG (r-hCQ) (Ovitrelle, Serono, ltaly) was used to trigger
ovulation. Approximately 36 h after administration of hCG,
follicles with a size greater than 12 mm were aspirated. For
luteal support, crinone gel (8%) (P 8%, Serono, Italy) was
administered on the oocyte pick-up day. On the second,
third, or fifth day of oocyte pick-up, one or two high-quality
embryos were transferred to the uterine cavity. In Turkish
legislation, only one embryo can be transferred in the first
two cycles of a woman younger than 35 years. In the third
and later trials, a maximum of two embryos are allowed.
Forwomen older than 35 years, a maximum of two embryos
can be transferred. This regulation is intended to prevent
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multiple pregnancies and limits the pregnancy rates in IVF
cycles compared with those in other countries.?°

If treatment resulted in pregnancy, vaginal P was
recommended untilthe 8"-12t" gestationalweek. Achemical
pregnancy was defined as serum-hCG positivity following
embryo transfer. Clinical pregnancy was confirmed by the
observation of an intrauterine gestational sac with a fetal
heartbeat six weeks after transfer. An ongoing pregnancy
was defined as the presence of at least one live fetus at the
end of the 11" week.

The primary outcome measure was LBR. Live birth predictor
ratios were calculated for each cycle. The notation P,
identified the P level on the day of trigger with hCG. The P/
O,... ratio was calculated as trigger day P (ng/mL) divided
by the total oocyte count collected during oocyte pick-
up. Similarly, the P/O,, ratio was calculated as trigger day
P level divided by the total MIl oocyte count collected
during oocyte pick-up.

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS), version 23.0 (SPSS Inc., Chicago,
IL). For statistical significance, a two-tailed p value of 0.05
was used. Shapiro-Wilk and Levene's tests were used to
test the normality of distributions and the homogeneity
of the variances between the groups. The Mann-Whitney
U test was used for non-normal variables and variables
that had different distributions for live birth and non-live
birth groups. The two-sample Z-test was used to test the
difference between the proportions when comparing the
etiology of infertility and embryo transfer day between
cycles with and without live birth. The Pearson chi-square
test was used to compare the LBR for the cycles with P
level £0.5, 0.5-1.5, and >1.5 ng/mL. Pairwise comparisons
were adjusted using Bonferroni correction. LBR was
calculated for each P, P/O, , and P/O, interval. The
LBR trend for sequentially greater concentrations of
P, P/O,,., and P/O,, ratios was calculated with trend
analysis using the Extended Mantel-Haenszel chi-square
for the linear trend test. Receiver operating characteristic
(ROCQ) curve analysis was used to calculate area under
the curve (AUC) values for P, P/O,_, and P/O,, . Adjusted
AUC values were calculated for these markers by post-
estimation using the bivariate logistic regression model
with confounders.

RESULTS

Figure 1 presents the study flowchart. Of 1,602 patients
with their first IVF cycles, 1,258 with routinely measured
trigger day P levels were included in the study. Of the
344 excluded cycles, most had been performed before
2013, when blood tests for P on the trigger day were not
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routinely performed. Table | summarizes the demographic
and stimulation characteristics of the patients.

For the evaluation of P concentrations and P/O__ and P/
O,,, ratios using adjusted ROC analysis (stated below), cycle
characteristics were compared between live birth positive
and live birth negative groups. The parameters that had
statistically different effects on LBRs were age (p=0.014),
infertility time (p=0.012), total FSH dosage (p=0.001), total
LH dosage (p=0.029), follicle counts larger than 12 mm
(p=0.029) and 16 mm (p=0.045), trigger day endometrial
thickness (p=0.023), trigger day estradiol level (p=0.033),
total oocyte count (p=0.002), MIl cocyte count (p=0.001)
and ratio of patients with low ovarian reserve (p=0.002)
and male factor (p=0.030) as an etiology of infertility.

Correlation analysis was performed to evaluate the effect
of the total FSH dosage on the trigger day P levels and
P/O, . and P/OQ,,, ratios. There was a significant positive
correlation between P/O, _ and total FSH (rs=0.247,
p<0.001) and between P/O,, ratio and total FSH (rs=0.215,
p<0.001). However, the correlation between P and total
FSH (rs=0.015, p=0.605) was not significant.

In our study, sample cycles with <0.5 ng/mL P level had
LBRs of 16.3% (50/307 cycles) with 95% confidence level
of (12.5-20.7). For the 0.5-1.5 ng/mL group, the LBR was
23.0% (180/783) (20.1-26.0%) and for >1.5 ng/mL group it
was 19.6% (33/168) (14.2-26.1%). LBR was significantly lower
in £0.5 ng/mL P level group [LBR:16.3% (50/307)] than the
0.5-1.5 ng/mL group [LBR: 23.0% (180/783), p=0.044]. The

2594 ICSI-IVF cycles with fresh embryo
transfer between March 2010,
November 2016 from 1904 patients

100% l

2407 cycles with antagonist protocol
from 1811 patients

92.8% l

2158 cycles from 1617 patients
-with women age 220 and <40
-without TESE

83.2% l

1602 first cycles of 1602 patients were
remained.

61.8% l

1258 first cycles of 1258 patients with
routinly measured trigger day
progesterone were included in the
study.

48.5%

Figure 1. Flow chart of the IVF-ICSI cycles investigated in
the study

IVF-ICSI: In vitro fertilization-intracytoplasmic sperm
injection

LBR for the cycles with P level >1.5 was 19.6% (33/168) and
not significantly different from the other groups.

The LBRs for the sequential intervals of trigger day P level,
P/O,,, and P/O,, ratios are presented in Figures 2, 3,
and 4, both with crude values and adjusted means by the
potential confounders that statistically significantly differ
between live birth present and live birth absent groups. In
the first ROCanalysis of the 1,258 cycles, the AUC values of P
concentrations (0.531, p=0.123), P/O,__ (0.484, p=0.412) and
P/F (0.478, p=0.264) were not significant for predicting live
birth. After the exclusion of cycles with P level 0.5 ng/mL,
an increase in serum P was not associated with a decrease
in LBRs (p=0.667). However, for P/O, _ and P/O,,, values,
a decreasing trend was statistically significant (extended
Mantel-Haenszel chi square for linear trend=4.74 and 6.62,
p values=0.030 and 0.010, respectively).

To investigate the detrimental upper limit of P/O

Total

and P/O,,, cycles with P level <0.5 ng/mL were once
Live birth rates (LBR):
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Figure 2. Live birth rates of cycles for the sequential
intervals of trigger day progesterone level. Solid line
presents the mean plot of LBR for the sequential
intervals of trigger day P level. The live birth count and
rates are shown in solid boxes. Dashed line presents LBR
for the sequential intervals of trigger day P level after
the adjustments for age, duration of infertility, total FSH
and LH dosage, trigger day estradiol, number of embryos
transferred, embryo transfer day, trigger day endometrial
thickness, aetiology of infertility and total oocyte count.
Adjusted mean LBR are shown in dashed boxes with
percentages. Extended Mantel-Haenszel chi-square test
for linear trend was conducted for the cycles with P level
>0.5 (presented in the figure to the right of the vertical
dashed line)

LBR: Live birth rates, P: Progesterone, FSH: Follicle-
stimulating hormone, LH: Luteinizing hormone
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again excluded from the sample. The AUC calculations
of the crude and adjusted ROC models by adding cycle
characteristics to the model are presented in Table 2.

DISCUSSION

This study investigated the predictive power of the P/O
and P/O

Total

ratios for LBR in GnRH antagonist ICSI cycles. The

Ml

evidence suggests that after the exclusion of cycles with low
hCGday serum P levels, P/O, _ and P/O,, ratios change into
good predictors of LBRs, improving prediction based solely
on serum P levels. At the same time, they do not provide a
better prediction than a multivariate model including P and
O or Mll separately, suggesting that the detrimental effect of
P on LBR is not oocyte count dependent.

Table 1. Basal demographic, clinical and laboratory characteristics and pregnancy outcomes of patients

Parameter Value
Age, (years) 31.4+45 31.0 (28.0;35.0)
Body mass index, (kg/m?) 26.0%5.0 25.3(22.5;29.0)
Infertility period, (years) 6.7+4.0 6.0 (4.0; 8.5)
In vitro fertilization indication, n (%)

Unexplained 345 27.4%

Low ovarian reserve 204 16.2%

Endometrioma 7 0.6%

Hypogonadotropic hypogonadism 8 0.6%

Polycystic ovary syndrome 249 19.8%

Tubal factor 64 51%

Male factor 225 17.9%

Multiple causes 155 12.3%
Basal FSH, (IU/L) 8.614.] 7.9 (6.1;10.5)
Basal E2, (pg/mL) 39.7+29.4 34.0(21.0;52.0)
Stimulation period (days) 8.7+2.0 8.0(7.0;10.0)
Total FSH (IU) 2462%1259 2100 (1575;3000)
Total LH (IU) 7821964 525 (0;1200)
Trigger-day follicle 212 mm, n 95+49 9.0(6.0;12.0)
Trigger-day follicle 216 mm, n 4.1%2.6 4.0(2.0;5.0)
Trigger-day follicle 218 mm, n 1.2%1.4 1.0 (0.0; 2.0)
Trigger-day endometrial thickness, (mm) 10.2%2.2 10.0 (8.8;11.6)
Trigger-day estradiol level, (pg/mL) 2275%1513 1927 (1189; 2931)
Trigger-day progesteron level, (ng/mL) 0.95+0.67 0.85(0.52;1.20)
Total oocyte count, (n) 9.6+6.2 8.0(5.0;13.0)
Progesterone/Oocyte count ratio 0.14%0.16 0.10 (0.06; 0.16)
MIl oocyte count, (n) 7.9%5] 7.0 (4.0;10.0)
Progesterone/Mill count ratio 0.18£0.20 0.12(0.08; 0.20)
Fertilization rate, n (%) 0.64+0.25 0.67 (0.50; 0.83)
No. of embryos transferred, (n) 13205 1.0 (1.0; 2.0)
Embryo transfer day, n (%)

27 day 733 58.3%

3 day 327 26.0%

5t day 198 15.7%
Pregnancy rate, n (%) 453 36.0%
Clinical pregnancy rate, n (%) 331 26.3%
Ongoing pregnancy, n (%) 272 21.6%
Live birth, n (%) 263 20.9%

Data are presented as mean+SD, median (interquartile range) or number (percentage).
FSH: Follicle-stimulating hormone, SD: Standard deviation, LH: Luteinizing hormone
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Figure 3. Live birth rates of cycles for the sequential
intervals of trigger day progesterone/total oocyte count
ratio (P/O, ). Solid line shows the mean plot of LBR for
the sequential intervals of trigger day P/O,  ratio. The
live birth count and rates are given in solid boxes. Dashed
line shows LBR for the sequential intervals of P/O,
ratio after the adjustments for age, duration of infertility,
total FSH and LH dosage, trigger day estradiol, number
of embryos transferred, embryo transfer day, trigger
day endometrial thickness, and aetiology of infertility.
Adjusted mean LBR are shown in dashed boxes with
percentages. Extended Mantel-Haenszel chi-square test
for linear trend was conducted for the cycles with P level
>0.5 (presented in the figure to the right of the vertical
dashed line)

LBR: Live birth rates, P: Progesterone, FSH: Follicle-
stimulating hormone, LH: Luteinizing hormone
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15.9%

26.2%
11/69

11/42

15.5%
31/200

30%

20%

Live Birth Rates (%)

10%

Mantel-Haenszel Test p=0.010

------ Adjusted LBR:

0% 1260% ;i  f212% F §280% ; :237% F i 163% i  17.3%

T T T T T
<0.05 0.06-0.10 0.11-0.15 0.16-0.20 021-025 >0.25

Trigger day Progesterone / Total Ml Count Ratio (P/O,,,)

Figure 4. Live birth rates of cycles for the sequential
intervals of trigger day progesterone/Mll oocyte count
ratio (P/O,,). Solid line shows the mean plot of LBR for
the sequential intervals of trigger day P/O,,, ratio. The
live birth count and rates are given in solid boxes. Dashed
line shows LBR for the sequential intervals of P/O,
ratio after the adjustments for age, duration of infertility,
total FSH and LH dosage, trigger day estradiol, number
of embryos transferred, embryo transfer day, trigger
day endometrial thickness, and aetiology of infertility.
Adjusted mean LBR ware shown in dashed boxes with
percentages. Extended Mantel-Haenszel chi-square test
for linear trend was conducted for the cycles with P level
>0.5 (presented in the figure to the right of the vertical
dashed line)

LBR: Live birth rates, P: Progesterone, FSH: Follicle-
stimulating hormone, LH: Luteinizing hormone

Table 2. Receiver operating characteristic curves for the trigger day P, P/O_ _ and P/O, ratios

AUC (95% CI) p value Adjusted AUC (95% Cl) p value
P 0.509 (0.465-0.553) 0.686 0.605(0.563-0.648) <0.001*
P/Orm 0.544 (0.502-0.586) 0.049* 0.608 (0.566-0.650) <0.001*
P/O, 0.552 (0.510-0.593) 0.022* 0.610 (0.568-0.651) <0.001*
Pand1/0 0.550 (0.509-0.592) 0.026* 0.610 (0.568-0.652) <0.001*
P and 1/MIl 0.556 (0.514-0.597) 0.013* 0.611(0.570-0.652) <0.001*

The ROC analysis of the markers only included the cycles with P level >0.5 ng/mL.

2AUC values for the models after the adjustment for age, duration of infertility, total FSH and LH dosage, trigger day estradiol, number of embryos
transferred, embryo transfer day, trigger day endometrial thickness, and aetiology of infertility.

*Statistically significant values.
P: Trigger day progesterone level, P/O

Mil

e Trigger day progesterone/total oocyte count ratio, P/O,, : Trigger day progesterone/Mll oocyte count ratio,

FSH: Follicle-stimulating hormone, LH: Luteinizing hormone, Cl: Confidence interval, ROC: Receiver operating characteristic, AUC: Area under the

curve
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The literature has proposed several threshold levels for
elevated late follicular phase P in stimulated ART cycles
ranging from 0.8 to 2.0 ng/mL2 The most common cut-
off level is 1.5 ng/mL.¢ Criesinger et al’ reported that the
incidence of late follicular P rise increases with ovarian
response, and elevated P at a threshold of 1.5 ng/mL is
independently associated with a decreased chance of
pregnancy in poor and normal responders but not in high
responders.

Another meta-analysis of over 60,000 IVF cycles using a
GnRH agonist showed that elevated P levels on the day
of hCG trigger had an adverse effect on pregnancy rates
at levels of 1.75 ng/mL for the overall population, and the
correlation became stronger with increases in P levels?
This adverse effect was detected only when the level of
serum P reached 1.5 and 2.25 ng/mL for poor and high
responders, respectively. Moreover, a recent prospective
multicenter cohort study found that both low and high
serum P levels in the early luteal phase decrease the
probability of pregnancy in ART cycles with fresh embryo
transfer." Similarly, Santos-Ribeiro et al.”? (2014) found that
trigger day serum P levels lower than 0.5 ng/mL and higher
than 1.5 ng/mL are detrimental to LBRs in a sample of 2,723
antagonist fresh embryo transfer cycles. Overall, there is no
consensus on the trigger day serum P threshold level for
predicting pregnancy outcomes.

There is a growing literature that investigates indicators
that can predict pregnancy outcomes of patients
undergoing IVF/ICSI treatment cycles other than late
follicular phase elevated P levels. Among others, the
association of hormone levels and follicle and oocyte
numbers with pregnancy outcomes has been investigated.
Our study builds on the insight that continuous predictor

markers such as P/F (P to follicle count), P/E (P to hCG
trigger day estradiol ratio), or P/O might be alternatives
to calculating different P threshold levels for different
discrete responder categories. A continuous ratio such as
P/O mightavoid information loss due to the disadvantages
of a discrete analysis that divides the cycles into limited
groups according to the collected oocyte counts. This
insight is motivated by earlier studies that suggest that the
hCG trigger day P threshold for adverse pregnancy rates is
higher in cycles of patients with better ovarian response.’#
Dividing P levels by different measures of response rates
such as oocyte count, follicle count, or hCG day estradiol
gives the P level per oocyte, follicle, or unit estradiol level.
These ratios might be better and more feasible indicators
for pregnancy rates than P itself or less feasible models
including P and response rate indicators (oocyte or
follicle count) separately.

To the best of our knowledge, there are five studies
reporting conflicting results regarding the P/O,  and
P/O,, ratios, asshownin Table3.!¢'8%2We identified these
studies by searching for terms such as “progesterone/
oocyte ratio”, “progesterone per oocyte ratio”, and
“P/O ratio assisted reproductive technology” in PubMed.
In one of the studies, Burns et al?' (1994) assessed 112
GnRH agonist-pretreated IVF cycles, and multiple logistic
regression analysis showed a significant inverse relation
of serum P level on the day after hCG trigger and P/O,__
ratio with clinical and ongoing/delivered pregnancy
rates. The second study of 378 cycles using both GnRH
agonist and antagonist reported that the P/O,, ratio with
a cut-off value of >0.32 is a better predictor of the clinical
pregnancy rate (CPR) than the absolute P value and P/E
ratio.’®

Table 3. Summary of the current literature investigating prediction of pregnancy outcome in IVF cycles using P/O__ ratio
Pituitary P/O1ypa Serum P P/O,,, ratio
Author Number . Outcome | ratio predicts predicts
Year suppression AUC (p value)
(reference no) of cycle measure (ng/mL/ pregnancy pregnancy
by GnRH
oocyte) outcome outcome
Burns et al. 1994 14 Agonist OPR/LBR | 0.04%0.01 | NA Yes Yes
Aflatoonian et Agonist and
alL’® 2014 | 378 gonIst and | cpR NA NA No Yes
antagonist
Singh et al.2 2016 | 687 Agonist CPR 0.24+0.27 | 0.58 (p<0.001) Yes Yes
Hill et al.’s 2017 | 7608 Agonistand || gp NA 0.597 (p>0.05) | Yes No
antagonist
Grin et al.” 2018 | 2311 Antagonist | LBR 0.16%0.23 | 0.680 (p<0.001) | No Yes
Present study* | - 951 Antagonist | LBR 0.16%0.17 | 0.544 (p=0.049) | No Yes
*After exlusion of cycles with P level <0.5 ng/mL.
IVF: In vitro fertilization, P: Progesterone, F’/OTotaL Trigger day progesterone/total oocyte count ratio, AUC: Area under the curve, GnRH: Gonadotropin
releasing hormone, NA: Not available, LBR: Live birth rate, OPR: Ongoing pregnancy rate, CPR: Clinical pregnancy rate
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The third retrospective, single center, cohort study in
687 fresh IVF/ICSI treatment cycles with a long agonist
protocol by Singh et al?2concluded that increases in P and
P/O, ., ratios are inversely associated with the probability
of pregnancy, and P/O,  ratio with a cut-off value of
>0.15 may be considered as a better tool to predict
pregnancy outcomes than serum P levels alone. In a recent
retrospective study, Grin et al!” investigated 2,311 fresh
GnRH antagonist IVF/ICSI cycles by multivariate logistic
regression analysis and found that P/O, _ is inversely
associated with LBR as in the previous three studies.'#2122

Lastly, Hill et al'® conducted a large retrospective cohort
study of 7,608 fresh GnRH agonist/antagonist IVF/ICSI
cycles. Multivariate generalized estimating equation
models and ROC curves were used to analyze the ability of
trigger day serum P level, oocyte number, and the P/O,_
ratio to predict LBR. The P/O,  ratio is not significantly
associated with LBR after adjustment for covariates,
whereas P has a significant negative association with LBR.

The current study is the sixth to evaluate the P/O,__ ratio
as a predictor of LBR and investigates 1,258 first cycles
of patients who underwent an antagonist protocol with
fresh embryo transfer. According to the first results of
the ROC analysis, trigger day P, trigger day P/O, ., and
P/O,,, ratio were not found to be significant predictors
of live birth outcomes. The analysis by binning serum P
concentrations and comparison of intervals showed that
cycles with P lower than 0.5 ng/mL had significantly lower
LBRs than the 0.5-1.5 ng/mL interval group. This lower
threshold was consistent with that of Santos-Ribeiro et
al? (2014), who used thresholds of 0.5 ng/mL and 1.5 ng/
mL for low and high P levels and found that both diminish
LBRs.

A related question is whether excluding cycles with low
P levels changes the results. These ratios assume that
increasing P levels and decreasing oocyte counts hinder
LBR. However, similar to the study of Santos-Ribeiro et
al.?, the cycles with P level <0.5 ng/mL in our study had
low pregnancy rates. Adjusting the LBRs for other cycle
characteristics does not change the result. Adjusted LBRs
of P intervals 0-0.25 and 0.25-0.5 ng/mL still have relatively
lower LBRs compared with the other intervals, as shown
in Figure 2. When these cycles are excluded or canceled
the alternative ratios might be good predictors of live
birth because they would meet the assumption stated.
Consistent with this idea, after exclusion of cycles with P
level £0.5 ng/mL, LBRs have a negative relationship with
P/O,,, and P/O,. However, the relationship was not
significant with P levels. AUC values for the combination
of P and 1/0O or 1/MIl were statistically significant again
for predicting live birth, but the model based solely on P

was not. These results suggest that the ratios are better
indicators than the P level when they are used without
taking covariates into account.

ROC analysis was conducted to determine the probability
of multivariate logistic regression models including cycle
characteristics affecting LBRs. AUC values of all models
were statistically significant and close to each other. These
results indicate that P/O,__ and P/O,,, ratios do not offer
a superior prediction than a model including P combined
with 1/0 or 1/MIl parameters. However, as these models
show similar prediction success rates (similar adjusted
AUC values), the results indicate that O and Mll parameters
combined with P levels in the form of ratio do not lose
their predictive power and can be a feasible marker for
clinicians instead of alternative combined models that are
harder to interpret.

Study Limitations

There are several limitations in this study. The embryo
grading scores and related adjustments were not feasible
because they were not recorded. The retrospective design
of the study was a limitation due to the risk of residual
bias. At the same time, the main purpose of the study
was to analyze associations, and retrospective cohort
studies are appropriate for this purpose. The strengths of
the study include the large sample size, the multivariate
logistic regression model that controls for possible
confounders, the prediction of LBRs instead of other
pregnancy outcomes, and the inclusion of only the first
cycle of patients. Binning of the levels of alternative ratios
and analyzing data according to P level over 0.5 ng/mL was
another powerful and important strength of the present
study compared with the five previous studies on the same
subject. Moreover, this study also included a detailed
review of the literature on studies evaluating the P/O
ratio to predict ART outcomes.

Total

CONCLUSION

In conclusion, the results of this study demonstrated
that the use of hCG day P/O,  ratio and P/O,,, ratio is
clinically feasible to predict LBR in patients undergoing
GnRH antagonist ICSI cycles with fresh autologous embryo
transfer with hCG day serum P level >0.5 ng/mL. Further
studies with a larger sample size and different protocols
are needed to confirm the findings and better gage the
feasibility of predicting IVF outcomes.
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ABSTRACT

Objective: Acute abdominal pain is one of the most common reasons for applying to pediatric
emergency services. Acute appendicitis is the most common cause of surgery for acute abdominal
pain. In our study, we determined the effectiveness of the Pediatric Appendicitis Scoring System and
abdominal ultrasonography (USQG) in the diagnosis of acute appendicitis.

Methods: The study population consisted of patients who applied to the pediatric surgery service, were
diagnosed with acute appendicitis, and underwent surgery. The files of the patients were retrospectively
analyzed between 01.05.2020 and 01.01.2021, and data were obtained. The study population consisted
of 182 patients.

Results: A total of 64.8% (n=118) of the cases were male. When the cut-off value was 7 for pediatric
appendicitis score (PAS), the sensitivity was 37.3% and the specificity was 75%. The PAS score was found
to be higher in those with appendicitis findings (6.01+1.65) on USG than in those without (4.46%1.19)
(p=0.001). Abdominal tomography was performed in 38 patients, and appendicitis was detected in
27 patients. When the pathology results were examined, complicated appendicitis was detected in 17
cases, and negative appendectomy was performed in 8 cases.

Conclusion: Various scoring systems have been developed to diagnose acute appendicitis in children.
For the PAS system, different cut-off values were used in different studies. In our study, the relationship
between imaging results and PAS was examined because of the low specificity and sensitivity compared
with the literature. it may be appropriate to use PAS and USG together for diagnosis.

Keywords: Abdominal pain, appendicitis, children, pediatric appendicitis score, score

6z

Amag: Akut karin agrisi cocuk acil servislerine en sik basvuru sebeplerindendir ve bunlar icerisindeki en
sik cerrahi nedeni akut apandisitler olusturmaktadir. Calismamizda akut apandisit tanisinda pediatrik
apandisit skorlama sistemi ve karin ultrasonografisinin (USG) etkinliginin saptanmasi amaglanmistir.
Yontem: Calisma 01.05.2020 ve 01.01.2021 tarihleri arasinda tamamlanmistir. Cocuk acil servisine
basvuran ve akut apandisit n tanisi ile cocuk cerrahisi tarafindan opere edilen hastalar calisma evrenini

olusturmaktadir. Calisma evreni 182 olgudan olusmaktadir. Veriler retrospektif olarak hasta kayitlarindan
toplanmistir.
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Bulgular: Olgularin %64,8' (118) erkekti. PAS igin cut-off deger 7 alindiginda sensivitesi %37,3 spesifitesi ise %75 olarak bulundu. USGC'de apandisit
bulgusu olanlarin (6,01£1,65) olmayanlara gore (4,46%1,19) PAS skoru daha yiksek bulunmustur (p=0,001). Otuz sekiz hastaya abdominal tomografi
cekilmis, 27 olguda apandisit bulgusu saptanmistir. Patoloji sonuclari incelendiginde 17 olguda komplike apandisit mevcut iken, 8 olguda negatif

apendektomi yapilmisti.

Sonug: Cocuklarda akut apandisit tanisinda gesitli skorlama sitemleri gelistirilmisitr. Pediatrik apandisit skorlama sistemi icin farkli calismalarda
farkli cut-off degerleri kullanilmistir. Calismamizda literatlre gére PAS 6zgillik ve duyarliiginin disik saptanmasi nedeni ile gérintileme
sonuclari ile PAS arasindaki iliski incelenmistir. Tani igin PAS ve USG'nin birlikte kullanilmasinin uygun olabilecegi distintlmektedir.

Anahtar Kelimeler: Karin agrisi, apandisit, cocuk, pediatrik apandisit skoru, skor

INTRODUCTION

Acute abdominal pain is one of the most common causes
of admission to the pediatric emergency department.
Acute appendicitis is the most common cause of surgery
for acute abdominal pain. The most common age range of
acute appendicitis is 6-12 years.'?

Approximately one-third of childhood cases do not
show typical findings. Therefore, it is sometimes difficult
to diagnose acute appendicitis. Delays in diagnosis are
associated with increased mortality and morbidity. Assistive
imaging techniques and scoring systems are essential3

Standard diagnostic methods for diagnosing acute
appendicitis consist of history, physical examination,
and laboratory tests.* Routine imaging methods in the
emergency department are time consuming. In addition,
it does not have a feature to make a definitive diagnosis
or exclude the diagnosis. Imaging of the appendix using
effective ultrasonography (USG) can be difficult, and the
nature of the application depends on the practitioner.
Computed tomography (CT) is unsuitable for routine use in
children because of radiation exposure and the associated
long-term cancer risk.

The pediatric appendicitis score (PAS) was published by
Samuel in 2002.° PAS is used in the diagnosis of acute
appendicitis in many centers because it is a non-invasive
and reliable method’

In the literature, studies in which PAS and USG findings and
pathology results are evaluated together are limited. Our
study aimed to determine the effectiveness of PAS and
USGC in the diagnosis of acute appendicitis.

METHODS

The study population consisted of patients who applied
to the pediatric surgery service diagnosed with acute
appendicitis and underwent surgery. The patients' files
were retrospectively analyzed between May 1, 2020 and
January 1, and data were obtained. The demographic
characteristics of the patients (age, sex, season), duration
of pain, clinical findings and laboratory results (hemogram
parameters and C-reactive protein level), USG findings,
abdominal CT findings, PAS score at the time of admission
to the pediatric emergency service, and histopathological
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results were recorded. An appendix diameter of 6 mm
on USG was considered significant for appendicitis.
Appendicitis was defined as complicated appendicitis if
there was an intra-abdominal abscess, fecal peritonitis, or
extensive adhesions.

Patients who were under the age of four years, had a
history of analgesic and antibiotic use before admission,
had chronic neurological diseases, had previous intra-
abdominal surgery, and had chronic diseases related to
the gastrointestinal system (such as inflammatory bowel
disease and familial Mediterranean fever) were excluded
from the study.

The PAS system includes eight parameters and is evaluated
over 10 points. According to the scoring system, <3 were
considered low risk, 4-7 was considered medium risk, and
>7 were considered high risk. The PAS system is shown in
Table 1.

The ethics committee of the study was approved by the
Aydin Adnan Menderes University Faculty of Medicine Non-
invasive Clinical Research Ethics Committee on 17.02.2021
with the number E.5514.

Statistical Analysis

The Statistical Package for Social Science 21.0 program
was used to conduct the analysis. Conformity to normal
distribution was evaluated according to the Kolmogorov-
Smirnovtest, histogram, and skewness-kurtosis coefficients.
Categorical measures are presented as numbers and
percentages. Continuous measurements are summarized
as the mean and standard deviation for those with normal
distribution and median and minimum-maximum values
for those who did not. The correlation between the
ordinal order of the appendicitis pathology result and the
PAS score was evaluated using Kendall's correlation test.
Normally distributed pairs were evaluated using Student's
t-test, and triple groups were evaluated using one-way
ANOVA receiver operating characteristic (ROC) curve
analysis was performed to determine the cut-off value of
the PAS score. In this study, the sensitivity and specificity
of USG findings, PASs, and patient pathology results were
evaluated by calculating positive and negative predictive
values. The type 1 error level was taken as a.=0.05.



RESULTS

A total of 214 patients underwent surgery for acute
appendicitis between May 1, 2020 and January 1, 2022.
Of the 182 cases included in the study, 118 (64.8%) were
male. The median age was 141.5 (50-211) months. When the
time of admission to the hospital with acute appendicitis
symptoms was examined, it was seen that most admissions
were in the summer [31.3% (n=57]) and winter [29.7%
(n=54)] seasons. It was lower in spring [19.2% (n=35)] and
autumn [19.8% (n=36)].

The median PAS value was 6 (2-10). When the findings
in PAS were examined, the most common finding was
leukocytosis (84%), and the least common finding was
fever (7.7%). The distribution of PAS findings is shown in
Table 2.

Those with an appendicitis score of seven and above were
considered high risk, and those with scores of three and
below were considered low risk. Accordingly, 37.9% (n=69)
of the patients were at high risk, 57.7% were moderate
(n=105), and 4.4% (n=8) were low risk.

When the laboratory characteristics were examined, a
C-reactive protein (CRP) level above 5 mg/mL was set
as positive, and CRP positivity was present in 59.3% of
the patients (n=108). The properties of the hemogram

DEMIRSS et al. Diagnosis of Acute Appendicitis in Children

USC was performed in 91.2% (n=166) of the patients. In the
USG performed, the diameter of the appendix was 6 mm in
128 cases (77.1%). Acute appendicitis was found in 27 (71.1%)
of 38 patients who underwent abdominal CT. Imaging
findings are shown in Table 4.

When the pathology results were examined, non-
complicated appendicitis was present in 86.3% (n=157)
of the patients, complicated appendicitis was present in
93% (n=17), and lymphoid tissue hyperplasia (negative
appendectomy) was present in 4.4% (n=8).

The relationship between the imaging results and PAS in
children was evaluated. The PAS score was found to be
higher in patients with appendicitis findings (6.01+1.65)
on USG than in those without (4.46%1.19) (p=0.001). The
sensitivity of ultrasound according to pathology was
78.1%, its specificity was 57.1%, the positive predictive
value was 97.6%, and the negative predictive value was
10.2%. A statistically significant correlation was found
between the pathological findings and PAS (p=0.006).
When the relationship was evaluated in detail, PAS
was found to be higher in patients with complicated
appendicitis (7.06%1.91) than in the other two groups
(non-complicated appendicitiss  5.89%1.61, negative
appendectomy: 5.00%1.92) (Table 5). A weak positive
correlation was found between negative appendectomy,

parameters are listed in Table 3. non-complicated appendicitis, and progression to
Table 1. Pediatric Appendicitis Scoring System Table 2. PAS data

Item Score Clinical findings Cases (n) | Frequency (%)
Anorexia 1 Anorexia 108 593

Nausea or vomiting 1 Nausea or vomiting 101 555

Migration of pain 1 Migration of pain 46 253

Fever >38 °C 1 Fever >38 °C 14 7.7

Pain with cough, percussion or hopping Pain v_vith cough, percussion or 78 49

Right lower quadrant tenderness hopping

White blood cell count >10.000 cells/ : Right lower quadrant tenderness | 138 75.8

microlL White blood cell count >10.000 153 841
Ne_utrophils plus band forms >7500 cells/ ! celLs/m|cr.oL

el . e o o

PAS: Pediatric appendicit score

Table 3. Properties of hemogram parameters

Mean SD Median (IQR) Minimum-maximum
Leukocyte (cells/microl) 15630.71 5179.80 15715.0 (7055.0) 4880.0-29150.0
Neutrophil (cells/microlL) 12009.71 5182.16 12225.0 (7462.5) 2340.0-27070.0
Lymphocyte (cells/microl) 246532 1540.00 2135.0 (1875.0) 298.0-7700.0
Hb (mg/dL) 13.08 1.30 13.0 (1.5) 9.1-17.2
Platelets (cells/microl) 310098.90 77938.99 301000.0 (103750.0) 170000.0-770000.0

SD: Standard deviation, Hb: Hemoglobin, IQR: Interquartile range
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complicated appendicitis and PAS (r=0.182; p=0.005)
(Kendall's correlation test).

Sensitivity and specificity were calculated at different cut-
off values to determine the optimal cut-off value for the
pediatric appendicitis score (Table 6). The ROC curve is
shown in Figure 1. When the score cut-off value was set to
7 (area under the curve=0.656; p=0.137), the sensitivity of
PAS was 37.3%, specificity was 75.0%, positive predictive
value was 97.0%, negative predictive value was 5.2%, and
test validity was 39.0%.

DISCUSSION

Abdominal pain is one of the most common reasons
for admission to the emergency department during
childhood. Acute appendicitis is one of the most common
emergency surgical pathologies in pediatric surgery.
Anamnesis, physical examination, and laboratory and
imaging techniques are the methods used for diagnosis.
In particular, in the younger age group, it is difficult to
diagnose acute appendicitis because of the difficulty of
taking anamnesis and non-specific clinical findings. If
the diagnosis is delayed, a non-complicated appendix
may progress and perforate. This may lead to increased
morbidity and mortality. In the first evaluation at the time
of application, a definitive diagnosis can be made at a
rate of 50-70%.2 Despite a detailed anamnesis, repeated
physical examination, blood tests, and additional imaging
techniques, there may be delays in diagnosis at a rate of
5.9-27.6%7°1°

ROC Curve
1,0
0,8
z 0,64
=
=
"
c
L
@ 5,4
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0.0 T T T T
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1 - Specificity

Diagonal segments are produced by ties.

Figure 1. PAS score's ROC curve

PAS: Pediatric appendicit score, ROC: Receiver operating
characteristic
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The popularity of USG, which is one of the imaging
methods used in diagnosis, has recently increased due
to the lack of exposure to ionizing radiation and its
practical use. However, the power of USG in diagnosing
acute appendicitis is limited due to the experience of the
person performing the procedure and the recent increase
in pediatric obesity" Magnetic resonance imaging is not
routinely preferred, especially in children, because it
requires sedation and the length of the acquisition period.
However, the CT imaging method can be used in cases
where it is difficult to diagnose, despite its disadvantages.
In our study, USG was performed in 166 (91.2%) of 182
patients who underwent surgery with a prediagnosis of
acute appendicitis. A finding in favor of acute appendicitis
was found in 128 patients. In a study conducted by Erbay et
al.? with 114 cases, it was reported that when the appendix
diameter was considered abnormal at 6 mm or more in an
USG examination, the sensitivity of USG was 76.4%, and the
specificity was 80% in the diagnosis of acute appendicitis.
In another study conducted by Gezer et al.?, the sensitivity
of USG in the diagnosis of acute appendicitis was 71.96%,
and the specificity was 48.78%. Acute appendicitis was
found in 27 (71.1%) of 38 patients who underwent CT.

Scoring systems have been developed using clinical
features and simple laboratory tests to diagnose acute
appendicitis faster, thereby reducing complications,
negative appendectomy rate, and cost and workload. PAS,
one of these scoring systems, was designed by Samuel in
2002. Samuel"” reported that the sensitivity of PAS was
100% and the specificity was 92% in his series consisting of
1.170 patients. As a result of this study, it was stated that a
PAS score of 5 or less ruled out the diagnosis of appendicitis
in the patient, and a score of 6 or above made the patient
diagnosed with appendicitis with a very high probability.
However, although there are many articles in the literature
on the cut-off value of PAS, there are still disagreements. In
another study by Schneider etal.®in 2007, the cut-off score
was accepted as six and above, and the sensitivity was 82%

Table 4. Findings of imaging
n %
Free fluid 51 30.7
Mesenteric lymphadenopathy 33 19.9
USG (n=166) | <6 mm 13 7.8
26 mm 128 | 771
Could not be visualized 25 151
Free fluid 3 7.8
CT (n=38) <6 mm 5 13.1
26 mm 27 711
Could not be visualized 6 15.8
CT: Computed tomography, USGC: Ultrasonography
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Table 5. Relationship between USG, CT and pathology findings with PAS

PAS
MeantSD t/F p
There is appendicitis (n=128) 6.01%1.65
USG 3.269 0.001
No appendicitis (n=13) 4461119
There is appendicitis (n=27) 6.151.63
CcT 0.974 0.338
No appendicitis (n=5) 5.40%1.14
Uncomplicated appendicitis (n=157) 5.89+1.61
Pathology Negative appendectomy (n=8) 5.00%1.92 5.228 0.006
Complicated appendicitis (n=17) 7.06%1.91
Student's t-test, one-way ANOVA was used.
CT: Computed tomography, USG: Ultrasonography, PAS: Pediatric appendicit score, SD: Standard deviation
Table 6. Sensitivity, specificity and LR at different cut-off values for PAS
PAS score Sensitivite (%) Specificity (%) LR AUC %95 ClI P
Cut-off: 5 69.5 56.2 158
Cut-off: 6 48.6 68.7 1.55
0.656 0.447-0.864 0.137
Cut-off: 7 373 75.0 1.49
Cut-off: 8 14.6 875 116

LR: Likelihood ratio, PAS: Pediatric appendicit score, Cl: Confidence interval, AUC: Area under the curve

and the specificity 65%. Bhatt et al”in a prospective study
emphasized that a PAS score of 4 and below is significant
in excluding the diagnosis of appendicitis, and a value
of 8 and above is significant in diagnosing appendicitis.
Furthermore, with these cut-off values, the sensitivity was
92.8% and the specificity was 69.3%. In another study,
Goldman et al'® stated that a PAS score of 2 would be
valid in excluding the disease, and a score of 7 would be
significantly effective in diagnosing appendicitis and stated
that the sensitivity was 94% and the specificity was 98% at
these values. In our study, sensitivity and specificity were
calculated at different cut-off values to determine the
optimal cut-off value for PAS. When the score cut-off value
was 7, the sensitivity of PAS was 37.3%, the specificity was
75.0%, the positive predictive value was 97.0%, the negative
predictive value was 5.2%, and the test validity was 39.0%.
In our study, the sensitivity and specificity rates were found
to be low compared with those reported in the literature.
Due to the low specificity and sensitivity compared with
the literature, the relationship between imaging results
and PAS in children was investigated. In line with the data,
it was thought that PAS or imaging methods alone were
ineffective in diagnosing acute appendicitis.

Study Limitations

The limitations of the study are the retrospective design of
the study, the analysis of the database, and the inclusion of
only patients who underwent surgery at our center.

CONCLUSION

It is essential to evaluate patients who apply to the pediatric
emergency services with the complaint of abdominal pain
in terms of acute appendicitis and make an early diagnosis.
However, PAS alone is not an effective method for diagnosing
acute appendicitis in children because the anamnesis and
clinic are non-specific and examination findings differ.
Although imaging methods are effective in diagnosis, they are
weak in excluding diagnosis. The positive predictive value of
USG was found to be high and the negative predictive value
was low. Therefore, USG should not be used for exclusion in
the diagnosis of appendicitis. For these reasons, in addition
to the history and physical examination in the diagnosis of
acute appendicitis, it may be appropriate to use PAS and
USG in combination for diagnosis.
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ABSTRACT

Objective: The RIFLE classification is widely used to decide when to start renal replacement therapy
(RRT) in patients with acute kidney injury (AKI). In this study, we aimed to examine the frequency,
etiology, and effects of mortality and morbidity of AKI in intensive care unit (ICU), and whether the
timing of continuous RRT is associated with survival using the RIFLE classification.

Methods: Two hundred-ninety one patients hospitalized in the ICU between 2012 and 2013 were
retrospectively analyzed after the approval of the ethics committee. Patients with previous kidney
failure or kidney transplantation, those under the age of 18, and those who were hospitalized in the ICU
for 24 h were excluded from the study. The clinical, laboratory, and demographic data of the patients
and their survival were evaluated.

Results: AKI was detected in 27% (n=67) of 244 patients, according to the RIFLE classification, within
the first 24 h of admission to the ICU. While 47.7% (n=32) of 67 patients were followed up with sepsis
and 52.2% (n=35) had non-sepsis causes. While patients with AKI had 64.1% mortality, the mortality of
patients without AKI was 25.9%. There was also a significant difference in mortality between the RIFLE
stages. It was correlated with the Acute Physiological and Chronic Health Evaluation-Il score.
Conclusion: RIFLE classification can predict hospital mortality and short-term prognosis in patients
with sepsis in the ICU.

Keywords: RIFLE, acute kidney damage, renal replacement therapy

6z

Amag: RIFLE siniflamasi, akut bébrek hasari (ABH) olan hastalarda renal replasman tedavisine (RRT) ne
zaman bagslanacagina karar vermede yaygin olarak kullanilmaktadir. Bu calismada, yogun bakim Unitesi
(YBU) ABH'nin sikligini, etiyolojisini, mortalite ve morbiditeye etkilerini ve strekli RRT zamanlamasinin
sagkalim ile iliskisini RIFLE siniflamasini kullanarak incelemeyi amagcladik.

Yontem: 2012-2013 yillari arasinda YBU'de yatan 291 hasta etik kurul onayi alindiktan sonra retrospektif
olarak incelendi. Daha 6nce boébrek yetmezligi veya bobrek nakli olan hastalar ile 18 yas alti ve YBU'de 24
saatten daha az yatan hastalar calisma disi birakildi. Hastalarin klinik, laboratuvar ve demografik verileri
ve sagkalimlari degerlendirildi.

Bulgular: RIFLE siniflamasina gére 244 hastanin %27'sinde (n=67) YBU'ye yatistan sonraki ilk 24 saat
icinde ABH saptandi. Altmis yedi hastanin %47,7'si (n=32) sepsis ile izlenirken, %52,2'si (n=35) sepsis dis!
nedenlerle yatirilmisti. ABH olan hastalarda mortalite %64,1 iken, ABH olmayan hastalarda mortalite
%25,9 idi. RIFLE evreleri arasinda mortalite agisindan anlamli fark vardi. Akut Fizyolojik ve Kronik Saglik
Degerlendirmesi-Il skoru ile korele idi.

Sonug: RIFLE siniflamasi, YBU hastalarinda hastane mortalitesi ve kisa dénem prognoz icin tahmin
saglayabilir. Ayrica RRT'de zamanlama karari i¢in yol gosterici olabilir.

Anahtar Kelimeler: RIFLE, akut bébrek hasari, renal replasman tedavisi
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INTRODUCTION

Acute kidney injury (AKI) is a syndrome that occurs
because of sudden deterioration in kidney function and
has a prevalence exceeding 50% in intensive care units
(ICU).! Risk, Injury, Failure, Loss, and End-stage renal
failure (RIFLE) and AKI network classifications have been
developed for the diagnosis of AKI. Both are associated
with an increase in serum creatinine levels and a decrease
in glomerular filtration rate and urinary output.

It has been suggested that the RIFLE classification has
a high predictive quality of survival and is a guide for
determining the improvement of renal function, the need
for continuous renal replacement therapy (RRT), length of
hospital stay, mortality, and morbidity.

To be able to stage according to the RIFLE classification
and follow the degree of damage, it is necessary to insert a
urinary catheter or to know the basal creatinine value and
measure it regularly. While making the RIFLE classification
on the basis of urine output, errors and limitations are
created in the evaluation of the patients' fluid balance,
whether diuretics are used or not. If the basal creatinine
value is taken as a basis and if the basal creatinine value is
not known, it creates a problem. These are disadvantageous
situations for RIFLE classification.

In this study, we aimed to evaluate the association
between RIFLE score on the first day of admission and
sepsis, mechanical ventilation requirement, transfusion
requirement, vasoactive support, mortality, and morbidity
in patients hospitalized in the emergency ICU. In addition,
we analyzed the relationship between the time of
initiation of continuous RRT and survival using the RIFLE
classification.

METHODS

Our study was conducted in the Emergency Intensive
Care Unit of Cerrahpasa Faculty of Medicine Hospital,
Department of Anesthesiology and Reanimation, in
accordance with the Declaration of Helsinki, with the
approval of the istanbul University-Cerrahpasa, Cerrahpasa
Faculty of Medicine Ethics Committee (document number:
604/02-6280, date: 11 March 2014). The study was planned
as a retrospective, observational study. We examined the
medical records of 291 patients admitted to the ICU from
January 2012 to December 2013.

Patients

The reason for admission to the ICU, gender, age, body
weight, co-morbidities, Acute Physiological and Chronic
Health Evaluation-1l (APACHE-II) scores, RIFLE stage on
the first day of hospitalization, length of stay, and mortality
of the patients were recorded. We evaluated the stage at
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which RRT was initiated during the ICU stay. The mortality
of these patients according to their stage was recorded.
Patients under the age of 18 years who were hospitalized in
the ICU for less than 24 h and those with a previous history
of chronic kidney failure were excluded.

When calculating the RIFLE stage of the patients, the worse
stage was accepted according to creatinine or urine output.
The creatinine value estimated using the Modification of
Diet in Renal Disease equation was accepted as baseline
creatinine for patients whose baseline creatinine value was
unknown and had no history of renal disease.

When examining the relationship between the initiation
stage of RRT and mortality, we excluded patients who
received RRT for reasons other than AKI.

Statistical Analysis

Number Cruncher Statistical System 2007 and Power
Analysis and Sample Size 2008 statistical software was
used for statistical analysis. Student's t-test, Mann-Whitney
U test, and Kruskal-Wallis test were used. Significance was
evaluated at p<0.01 and p<0.05 levels.

RESULTS

Two hundred-forty four adult patients were included in
the study. According to the RIFLE classification, the AKI
and non-AKI groups consisted of 67 (27%) and 177 (73%),
respectively. The mean age of patients with AKI was 66.8
years, which was significantly higher than that of patients
without AKI (60.7 years, p<0.05). Of the patients who
developed AKI, 28 (45%) were female and 39 (55%) were
male. There was no statistically significant difference
between genders in terms of AKI (p>0.01). The AKI group
was also classified according to RIFLE as follows: risk (n=10,
41%) injury (n=20, 8.2%) and failure (n=35, 14.3%) and
reminders were in loss (n=2, 0.8%) and end-stage renal
disease (n=0) (Table 1).

The length of ICU stay of patients with AKI was found to
be statistically significantly different when compared with
that of patients without AKI (p<0.01). AKI significantly
increases the length of stay in the ICU.

The patients were evaluated in terms of hypertension,
diabetes, and malignancy history, which are thought to
affect the development of AKI. The rates of diabetes
or hypertension did not show a statistically significant
difference according to the incidence of AKI (p>0.05). While
no statistically significant difference was found between
the history of malignancy and the development of AKI
(p>0.05), the rate of the presence of malignancy in patients
with AKI was higher than that in patients without AKI.

When the incidence of sepsis in patients with AKI was
examined, a statistically significant difference was found



compared with that in patients without AKI (p<0.05). The
incidence of sepsis is 4.46 times higher in patients with AKI.

The duration of stay on mechanical ventilation of patients
with AKI was compared with those without AKI, and no
statistically significant difference was found (p>0.05).
Mechanical ventilation times of patients with and without
AKIl were found to be similar.

The need for vasoactives and blood transfusion was found
to be associated with the presence of kidney damage
(p<0.01). The length of stay of the patients was examined,
and it was observed that patients with AKI spent longer
time in the ICU compared with those without AKI (p<0.01).

BULUT A and DEMIRKIRAN O. Acute Kidney Injury and RIFLE

RIFLE and Mortality

Of all 244 patients, 155 (63.5%) were discharged from the
service, and 89 (36.5%) died in the ICU. According to the
RIFLE stage on the first day of hospitalization, 43 (64.1%)
patients with AKI and 46 (25.9%) patients without AKI were
found to be dead. The rate of death in cases with AKI is
6.69 times higher than that in patients who had no AKl on
the first day. When we examined cases with AKI in terms
of mortality, we found that the mortality rate was higher
in the injury and failure stages than in the other stages
(Table 2).

It was observed that APACHE-II scores on the day of
hospitalization, which are valuable in the estimation of

Table 1. Characteristics of the patients

Characteristics Without AKI (n=177) With AKI (n=67) p value
Age (years) 60.72%18.83 66.84%15.6 0.012
Gender (male) 98 (55.4) 39 (58.3) 0.49°
Length of stay (days) 8.61%12.95 12.09413.33 0.002¢
Preexisting conditions yes/(%)
Hypertension 74 (41.9) 29 (433) 0.83°
Diabetes mellitus 42 (23.8) 22 (32.9) 0.14°
Malignancy 53(30) 27 (40.3) 0.12°
Clinical condition at follow-up
Sepsis 39 (22.1) 32(47.7) 0.01°
Blood transfusion 96 (54.3) 58 (86.5) 0,001°
Vasoactive support 45 (25.5) 46 (68.7) 0.001°
Mechanical ventilation (days) 7.9319.76 7.98t7.08 0.23¢
Mortality (non-survivors) 46 (25.9%) 43 (64.2%) 0.001°
The admission category All patients (n=244)
Acute respiratory failure 75 (30.7%)
Sepsis 74 (30.3%)
Postoperative care 37 (15.1%)
Neurological causes 13 (5.3%)
Hemorrhagic shock 12 (4.9%)
Post-CPR 10 (4.1%)
Multitrauma 7 (2.9%)
Others 16 (6.7%)
aStudent's t-test, °chi-squared test, “Mann-Whitney U test.
AKI: Acute kidney injury
Table 2. Evaluation of mortality by RIFLE stage on the first day of admission

Survivors Non-survivors

p? value

n % n %
AKI (-) 131 74 46 26
Risk 5 50 5 50
Injury 6 30 14 70
Failure 12 343 23 65.7 0.001
Loss 1 50 1 50
End stage 0 0

aFisher-Freeman-Halton test.

AKI: Acute kidney injury
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mortality and morbidity, have a significant relationship
with kidney damage (p<0.05). The APACHE-II scores of
patients who died were significantly higher than those
who were discharged (p<0.01). When the worst RIFLE
stages of the patients in the first 24 h were examined, a
statistically significant difference was found between the
stages in terms of mortality (p<0.01). As the RIFLE stage
progresses, the rate of death increases. We performed
pairwise comparisons to determine the stage that creates
the difference. We found that the APACHE-II scores of
cases without AKI were significantly lower than those with
stages R, |, and F. No statistically significant difference was
found between the other stages in terms of APACHE-II
scores (Table 3).

Renal Replacement Therapy

We have an algorithm that we use before the initiation
of RRT in our ICU (Figure 1). After evaluating the clinical
situation and RIFLE score together, we decided whether to
initiate RRT or not. Thirty-one of 67 patients who had AKI
according to RIFLE stage on the first day of hospitalization
were not treated with RRT. Because their life expectancy
was very low or a rapid improvement in acute kidney
damage was foreseen. As a result, in addition to the other
36 patients with AKI, 6 patients without AKI on the first day
received RRT because of the development of AKI during
their ICU stay.

Sub-group Analysis

We evaluated the records of all 42 patients who received
RRT during their ICU stay. We examined the RIFLE stages of
these patients at the initiation of RRT. Six patients were at
the injury stage, 34 patients were at the failure stage, and 2
patients were at the loss stage. We analyzed these patients
to determine the relationship between RIFLE stages at the
time of RRT initiation and survival. However, it could not
be statistically evaluated whether early initiation had a
positive effect on mortality or not due to the insufficient
number of patients.

DISCUSSION

AKl is an important condition that worsens the prognosis
of patients in the ICU. It is directly related to mortality.
The importance of early detection of AKI and applying
treatments with appropriate measures has led to the
development of many scoring systems. We evaluated the
association between AKI and mortality, RRT need, and
timing of RRT in this study. We found that mortality was
higher in patients who had AKI according to the RIFLE on
the first day of admission. In addition, we determined if
there was a relationship between mortality and the timing
of RRT. However, we could not examine this because of the
insufficient number of patients.

Because AKI often occurs secondary to conditions such
as sepsis and trauma in patients hospitalized in the ICU, it
was thought that mortality was not due to AKI but to the
underlying disease’ However, it has long been accepted
that AKI is an independent risk factor for mortality and a
complication of critical illness.*

The most common causes of AKI in the ICU are sepsis
and septic shock. While the frequency rates vary between
1-31%, the mortality rates are observed to be between 28-
82%.>¢ The reason for this wide distribution is due to the
differences in criteria for diagnosing AKI. With the need
arising from this confusion, the RIFLE classification was
created in 20047 Although the dynamic efficiency of the
RIFLE staging system is based on the patient's highest value
regardless of time, it is a very sensitive classification in the
recognition of AKI. With this classification, awareness of
possible AKI could be increased, early diagnosis could be
ensured, and the possibility of using a common language
in international studies for AKI was created. Although the
RIFLE classification was created primarily to standardize
the definition and staging of AKI rather than to predict
mortality, many studies have shown that mortality increases
significantly when there is an increase from Risk to Injury
according to RIFLE2' In our study, the ICU mortality in
patients with AKI according to RIFLE classification was

Table 3. Evaluation of APACHE-II scores according to the RIFLE stages on the first day of admission
APACHE-II scores p? value
Number of patients MeaniSD Median

AKI (-) 177 16.95+6.20 16.0

Risk 10 24.00%8.25 22,0 0.001**
Post-hocs:

Injury 20 24.15+8.16 245

Failure 35 24.7417.92 23.0
1<2,3, 4

Loss 2 22.50+0.71 225

End stage 0 0 0

2Kruskal-Wallis test, °Mann-Whitney U test, **p<0.01.

AKI: Acute kidney injury, APACHE-II: Acute Physiological and Chronic Health Evaluation-Il, SD: Standard deviation
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64.2% (43/67), which was statistically significantly higher
than that in patients without AKI.

Although there are studies on whether AKI is affected
by gender difference and showing that female gender
is protective for renal ischemia, many studies have also
reported that there is no difference™™In our study, no
significant relationship was found between gender and the
frequency of AKI (p=0.49, p>0.01). It has been reported in
many publications that the frequency of AKl increases with
age’? In our study, in the comparison between age and
RIFLE classification, it was determined that the increase in
age significantly (p<0.05) increased the rate of damage and
failure.

The effectiveness of diabetes and hypertension on the
development of AKI has been examined in many studies,
and a significant relationship has been found between
them.® In our study, no significant relationship was found
between diabetes or hypertension and the frequency of
AKI. It was thought that this result, which was incompatible
with the literature data, might be due to the lack of patient
records.

Patient admitted to
the ICU

BULUT A and DEMIRKIRAN O. Acute Kidney Injury and RIFLE

Prolongation ofthe length of stayinthe|CUiscloselyrelated
to advanced organ damage. In the study by Chertow et al.",
published in 2005, the effects of AKI on hospitalization,
mortality, and cost were investigated. In this study, it was
shown that each 0.5 mg/dL increase in creatinine level
increases the length of stay by approximately 3.5 days. In
our study, as the incidence of AKl increased, the length of
stay also increased.

In our study, the APACHE-II score, which is known to be
correlated with mortality, was calculated in all patients. A
highly significant difference was found between mortality
and APACHE-II (p=0.001; p<0.01). When its relationship
with AKI| was examined, it was shown that an increase in
the APACHE-II score was associated with an increase in the
RIFLE stage. Similarly, in a multicenter study in which 8,639
patients were included and the incidence of AKI was found
to be 32.9%, there was a statistically significant relationship
between AKI and APACHE-II scores.”®

Although there are studies showing that early initiation
of RRT decreases mortality, there are also publications
showing that late initiation of RRT does not have a negative

YES J
rl Start RRT
A
Evaluate the severity of AKI Serious AKI?
& Response to the
treatment RIFLE-F or AKIN-III

Possible non-renal indications?
« Refractory septic shock/sepsis|
« Acute liver failure
« Serious tumor lysis syndrome
o Toxins
« Refractory fluid overload
« Electrolyte imbalance

NO

Mild/moderate AKI?
RIFLE-R or AKIN- or I

Evaluate these conditions
« Rapid deterioration of AKI
« Rapid deterioration of disease,
« Hypercatabolic situation
« Fluid overload
« Decreased renal reserve
« Low probability or rapid

Figure 1. Algorithm for initiating renal replacement therapy

Dysthermia improvement of kidney
NO damage
NO YES
A4
[ Re-evaluate the clinical ] YES J Evaluate the initiation of renal
L condition ’L replacement therapy

ICU: Intensive care unit, RRT: Renal replacement therapy, AKI: Acute kidney injury, AKIN: AKI network
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effect on mortality.'®"” According to the BEST Kidney Study,
the most common indications for RRT were oliguria or
anuria (70.2%), high urea/creatinine levels (53%), metabolic
acidosis (43.6%), and fluid overload (36.7%)."® According to
the same study, the criteria for initiating RRT vary according
to region and country. While it started early in Australia
and European countries, this period was later in North and
South America.

In our ICU, we use an algorithm to decide the initiation of
RRT (Figure 1). Accordingly, RRT is started immediately in
our patients with RIFLE stage F and in patients with RIFLE
stage R or | when there are additional conditions that
worsen the condition. Accordingly, RRT was not applied
to 31 of 67 patients with AKI according to the RIFLE stage
on the first day. In other words, RRT was applied to the
remaining 36 patients either immediately during their
admission to the ICU or because of the worsening stage
in their follow-up. In addition, 6 patients were taken to
RRT because there was no AKI on the first day, but there
was AKI in their follow-up. Therefore, RRT was applied
to 42 patients. We evaluated these patients to determine
whether there was a significant difference between the
RIFLE stages at the time of initiation of continuous RRT
and survival. However, we could not conclude due to the
insufficient number of patients.

Study Limitations

The study had several limitations. First, because the study
was designed retrospectively, precise accurate information
about the history of the patients may not be obtained.
Second, the fact that the patients are not homogeneous
makes it difficult to determine the effect of AKI on
mortality alone. Larger groups of patients are needed to
examine the effect of RRT on mortality to the RIFLE stage.

CONCLUSION

AKI is an important cause of mortality and morbidity in
critically ill patients. The RIFLE classification provides
valuable information regarding kidney function, and we
believe that the RIFLE staging system is a practical scoring
system. We believe that the use of RIFLE classification
in the ICU will increase awareness of AKI and therefore
decrease mortality.
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oz

Amag: Remisyon doénemindeki inflamatuvar bagirsak hastaligi (iBH) olan cocuk ve addlesanlarin
beslenme durumunu saptamak ve Akdeniz diyetine uyumlarini degerlendirmektir.

Yontem: Calisma, 7-18 yas arasi iBH tanisi ile takipli remisyon dénemindeki 43 hasta (34 Ulseratif kolit,
9 Crohn) ile gerceklestirilmistir. Calisma verileri yUz ylze gérisme teknigi uygulanarak bir anket formu
araciligl ile elde edilmistir. Besin alimini degerlendirmek icin U¢ glnlik besin tiketim kaydi alinmistir.
Hastalarin Akdeniz diyetine uyumlarini degerlendirmek icin Akdeniz Diyeti Kalite indeksi (KIDMED)
kullanilmistir. Hastalarin viicut bilesim analizi ve bazi antropometrik dl¢imleri arastirmacilar tarafindan
yapilmistir. Biyokimyasal parametreler hasta dosyasindan kaydedilmistir.

Bulgular: Hastalarin %18,6'sinin hafif sisman veya obez, %4,7'sinin cok zayif, yasa gore boy uzunlugu
z-skoruna goére %4,7'sinin bodur ve %l4'Unin kisa oldugu belirlenmistir. KIDMED puanlarina goére
hastalarin %27,9'u Akdeniz diyet uyumu "kéti”, %65,1' “orta”, %7'si “iyi” olarak siniflandirilmistir. Hastalarin
%41,9'unda sitofobi oldugu belirlenmistir. Hastalarin Akdeniz diyet uyumlarina goére biyokimyasal
parametre ve antropometrik 6lcim degerlerinde istatistiksel agidan anlamli fark saptanmamistir
(p>0,05). Hastalarin gunlik enerji, posa, B, vitamini, E vitamini, C vitamini, folat, potasyum, kalsiyum,
magnezyum, ¢inko ve demir alimlarinin gereksinimin oldukga altinda oldugu belirlenmistir.

Sonug: Bu calisma remisyondaki iBH'li cocuklarda bodurluk riskinin yiksek, zayifliktan ziyade hafif
sismanlik ve obezitenin yaygin ve Akdeniz diyetine uyumun diisik oldugunu gésterdi.

Anahtar Kelimeler: inflamatuvar bagirsak hastaligl, beslenme durumu, Akdeniz diyeti, besin alimi

ABSTRACT

Objective: The aim of this study was to determine the nutritional status of children and adolescents with
inflammatory bowel disease (IBD) in remission and to evaluate their adherence to the Mediterranean
diet.

Methods: The study was conducted with 43 patients aged 7-18 years in remission with a diagnosis of
IBD. The study data were obtained through a questionnaire form by applying the face-to-face interview
technique. Three-day food consumption records were taken to evaluate food intake. The Mediterranean
Diet Quality Index (KIDMED) was used to evaluate patients' adherence to the Mediterranean diet. Body
composition analysis and some anthropometric measurements of the patients were made by the
researchers. Biochemical parameters were recorded from the patient file.

Results: It was determined that 18.6% of the patients were overweight or obese, 4.7% were very thin, and
4.7% were stunted and 14% were short according to the height-for-age Z-score. According to KIDMED

Gelis/Received: 27.05.2023
Kabul/Accepted: 05.07.2023

Sorumlu Yazar/
Corresponding Author:

Dr. Gamze YURTDAS DEPBOYLU

izmir Katip Celebi Universitesi
Saglik Bilimleri Fakultesi, Beslenme
ve Diyetetik Bolumda, Izmir, Tarkiye
Tel.: +90 531568 56 35

= gmzyurtdas@hotmail.com
ORCID: 0000-0001-5410-7231

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

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

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

Licensed by Creative Commons Attribution 4.0 International (CC BY)

272



https://orcid.org/0000-0001-5410-7231
https://orcid.org/0000-0001-5882-6049
https://orcid.org/0009-0001-7897-9998
https://orcid.org/0000-0003-3827-2039

YURTDAS DEPBOYLU G ve ark. Pediatrik inflamatuvar Bagirsak Hastaligl ve Beslenme

scores, 27.9% of the patients were classified as “poor”, 65.1% “moderate”, 7% “good”. It was determined that 41.9% of the patients had cytophobia.
There was no statistically significant difference in biochemical and anthropometric parameters according to the Mediterranean diet compliance
(p>0.05). The daily energy, fiber, vitamin B,, vitamin E, vitamin C, folate, potassium, calcium, magnesium, zinc and iron intakes of the patients were

quite below the requirement.

Conclusion: This study showed that children with IBD in remission are at high risk of stunting, overweight and obesity rather than underweight are

common, and adherence to the Mediterranean diet is low.

Keywords: Inflammatory bowel disease, nutritional status, Mediterranean diet, dietary intake

GIRIS

inflamatuvar barsak hastaligi (iBH), esas olarak Crohn
hastaligl ve Ulseratif koliti iceren gastrointestinal
sisteminin bir grup kronik inflamatuvar otoimmun
bozuklugudur.? Son yillarda, iBH insidansi, yetiskinlerde
oldugu gibi cocuklarda da 6nemli olclide artmistir?*
IBH'nin patofiyolojisi tam olarak anlasilmamasina ragmen
hastaligin ortaya ¢ikmasinda genetik faktorlerle birlikte
beslenme, stres, patojen enfoksiyonlar, antibiyotik tedavisi
ve sigara kullanimi gibi bircok cevresel faktorin rol
oyanidigl belirtilmektedir?

Cocuklarda gelisen IBH tipik olarak biyiimeyi, beslenme
durumunu ve yasam kalitesini olumsuz etkilemektedir.®
Pediatrik iBH'de malnutrisyon ve blyume geriligi sik
karsilasilan  sorunlar olup bu sorunlarin hastaligin
hem akut hem de remisyon evresinde gelisebildigi
gosterilmistir”? Ancak, son yillarda zayifliktan cok
fazla kilolu ve obezite ile basvuran yetiskinlerin ve
cocuklarin oraninda artis oldugu belirtilmistir'® Genetik
yatkinlik, dengesiz besin alimi, malabsorpsiyon, mevcut
inflamatuvar slrecler nedeniyle bazal metabolizma
hizinda artis, blylime hormonu/insillin benzeri blylime
faktort eksenindeki bozukluklar, kortikosteroid ilaglarin
kullanimi vb. bircok faktér bu hastalarda beslenme
durumunu olumsuz etkilemektedir® Ote yandan bazi
hastalar besinlerin  semptomlarn tetikleyebilecegine
veya siddetlendirebilecegine inanmakta ve bu nedenle
hastalik UGzerinde kontrol saglamak icin bazi besinleri
tiketmekten kacinmaktadir. IBH'li cocuklarin ailelerinin
ise ishal ve karin agrisi gibi gastrointestinal semptomlari
kontrol etmek icin c¢ocuklarinin diyetlerinden bazi
besinleri  c¢ikarttiklari  bilinmektedir™?  Yapilan  bir
calismada, semptomlari kontrol etmek icin hastalarin
%29'unun diyetlerinden tahillari, %28'inin sttl, %18'inin
sebzeleri ve %11'inin meyveleri ¢ikarttig belirlenmistir.”?
Ancak, bu besinlerin bircogu, herkes icin saglikli ve
surdurtlebilir bir diyeti temsil eden Akdeniz diyetinin ana
bilesenleridir. Akdeniz diyeti; sebze, meyve, tam tahillar,
kurubaklagil, yagli tohumlar ve zeytin yag gibi bitkisel
besinlerden zengin, orta-ylUksek dizeyde balik ve disuk
duzeyde kirmizi et, islenmis et ve tatlilarin tuketildigi bir
beslenme modelidir.® Akdeniz diyetinin kronik hastaliklar
tizerinde olumlu etkileri oldugu kanitlanmistir ve iBH'de
yararli etkileri oldugu rapor edilmistir*"“ IBH'li cocuk ve

adolesanlarin kendi kendilerine uyguladiklari eliminasyon
diyetleri yetersiz beslenmeye ve spesifik besin o&gesi
eksikliklerine yol acabilmektedir. Bu nedenle, iBH'li
cocuklarda beslenme durumuna ve diyet kalitesine 6zel
dikkat gdsterilmesi gerektigi vurgulanmaktadir.”

Literatir incelendiginde, IBH'li cocuklarin beslenme
durumlarini, besin alimlarini ve Akdeniz diyet uyumlarini
inceleyen sinirli sayida galismaya rastlanmistir™ Ayrica,
yapilan calismalarin ¢ogu hastaligin relaps déneminde
olan c¢ocuklarla yuarttulmuastur™® Ek olarak, Ulkemizde
iBH'li cocuklarin Akdeniz diyet uyumlarini degerlendiren
calismaya rastlanmamistir. Bu nedenle, bu calismada temel
amac remisyon dénemindeki iIBH'li cocuklarin beslenme
aliskanliklarini, beslenme durumunu ve Akdeniz diyetine
uyumlarini degerlendirmektir. Bu amac kapsaminda iBH'li
cocuklarda Akdeniz diyet uyum dizeyi ile inflamasyon,
antropometrik ve vicut bilesimi parametreleri arasindaki
iliski de incelenmistir.

Galismanin hipotezleri su sekildedir:

1. Remisyon dénenimindeki iBH'li cocuklarin Akdeniz
diyetine uyum duzeyi dusuktur.

2. Remisyon dénemindeki IBH'li cocuklarda biyiime
geriligi ve malnutrisyon yaygin gorular.

3. Remisyon dénemindeki iBH'li cocuklarda sitofobi
ve enerji ve besin dgeleri yetersizliklikleri gérime riski
yUksektir.

4. Remisyon dénemindeki iBH'li cocuklarin Akdeniz diyet
uyum duzeyi ile inflamasyon belirtecleri antropometrik ve
vicut bilesimi parametreleri arasinda iliski vardir.

YONTEM

Arastirma Yeri, Zamani ve Orneklem Secimi

Bu calisma, Subat 2022-Haziran 2022 tarihleri arasinda
bir egitim arastirma hastanesinin ¢ocuk gastroenteroloji
poliklinigine basvuran 7-18 yas arasi IBH tanisi ile takibi
siren rutin kontrollerine gelen remisyon doénemindeki
43 hasta ile yurutilmastir. Kontrole gelen remisyon
dénemindeki tim goénulluler calismaya dahil edilmistir.
Hastalarin hastalik aktivitesi, birim hekimleri tarafindan
muayene ve kan bulgularina goére belirlenmis olup
calisma sadece inaktif (remisyon) déneminde olan
hastalar (Crohn Hastalig Aktivite indeksi'é ve Pediatrik
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Ulseratif Kolit Aktivite indeksi” 10'dan distk olanlar) ile
gerceklestirilmistir. Calismaya katilmaya gonullt olmayan,
antibiyotik ve son 3 ayda kortikosteroid ilaclari kullanan,
bagirsak rezeksiyonu geciren veya stomasi olan, son Ug
ayda prebiyotik veya probiyotik lif takviyeleri kullanan, 6zel
bir diyet uygulayan, beslenme durumunu ve/veya kemik
metabolizmasini, blylmesini veya puberte gelisimini
etkiledigi bilinen komorbiditeleri olan ve baska kronik
hastaligl olan hastalar dahil edilmemistir. Gastroenteroloji
poliklinigine belirtilen tarihlerde 48 remisyon déneminde
olan hasta kontrole gelmistir. iki kisi géntlli olmama, 2 kisi
antibiyotik kullanimi, T kisi bagirsak rezeksiyonu gecirme
2 kisi IBH disinda baska kronik hastaligina sahip olma
nedenleriyle calismaya dahil edilmemistir.

Bu calisma icin, izmir Katip Celebi Universitesi, Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan 0074
sayill ve 24.02.2022 tarihli etik kurul onayi alinmistir. Her
katiimciya ve ailesine arastirma hakkinda bilgi verilip
katilmak isteyenlere ve anne/babalarina gonallt katilim
(onam) formu okutulup imzalatilmistir.

Arastirmanin Genel Plani

Kesitsel olarak planan bu calismada veriler ylz ylze
gorisme ydntemi ile arastirmacilar tarafindan anket formu
kullanilarak elde edilmistir. Anket formunda genel bilgiler,
hastaliga ve beslenme aliskanliklarina iliskin sorular, 24
saatlik besin tiiketim kaydi, Akdeniz Diyeti Kalite indeksi
(KIDMED) formu yer almistir. Ankette yer alan sorular
hastanin direkt kendisine ve/veya ebeveynlerinden birine
sorularak yanitlanmistir. Hastalarin vicut bilesim analizi ve
bazi antropometrik dlgimleri (viicut agirligi, boy uzunlugu,
bel cevresi, kalca gevresi, Ust orta kol cevresi, boyun cevresi)
arastirmacilar tarafindan yapilmis ve anket formuna
kaydedilmistir. Hastalardan kontrol icin rutin alinan kan
tahlili sonuglari hasta dosyalarindan kaydedilmistir.

Verilerin Toplanmasi ve Degerlendirilmesi

Genel Ozelliklerin ve Genel Saglk Durumunun
Belirlenmesi

Hastalarin genel ozelliklerini belirlemeye ydnelik olarak
cinsiyet, yas, egitim durumu, ebeveynlerinin egitim
durumlari, maddi durumlari ve meslekleri sorgulanmistir.
Genel saglik durumlarini belirlemek igin ise hastanin
tanisinin ne oldugu, taniyl ne zaman aldigl, hastaliginin
lokasyonu, tani konmus baska bir kronik hastaligi olup
olmadigl, kullandigi ilaclar, dGzenli olarak vitamin-mineral
destegi kullanimi ve istah durumlari sorgulanmis ve anket
formuna kaydedilmistir. Anket sorulari addlesan gruptaki
katilimcilara kendilerine, cocuk gruptaki katiimcilarda ise
ebeveynlerine sorularak yanitlanmistir.
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Beslenme Aliskanliklarinin Degerlendirilmesi

Hastalarin beslenme aliskanliklarinin  degerlendirmek
icin hastalarin ana ve ara dgunleri atlama durumlari, ara
o6gunlerde tukettikleri besinler, hastalik semptomlarini
siddetlendirebilecegi korkusuyla bazi besinleri
tiketmekten kaginma (sitofobi) durumu ve tiketmekten
korktuklari besinler sorgulanmistir.

Besin Tiiketim Durumunun Degerlendirilmesi

Hastalarin besin tiketim durumlarini degerlendirmek icin
hastalardan UGc¢ gunlik besin tiketim kaydi istenmistir.
Cocuk grubunun besin tiketim kayitlari ebeveynlerine
tutturulmustur.  Besin  tiketim  kayitlarinin ~ nasil
doldurulacagl hastaya ve/veya ebeveynine detayli bir
sekilde aciklanmistir. “Yemek ve Besin Fotograf Katalogu”
tuketilen yiyecek ve iceceklerin 6l¢i ve miktarlarinin
belirlenmesiicinkullanilmistir. Belirlenenyiyecek miktarlari
“Bilgisayar Destekli Beslenme Programi, Beslenme Bilgi
Sistemleri Paket Programi 6.1 (BEBIS 6.1)" bilgisayar
programina girilerek hastalarin ginlik enerji ve besin
6gesi alim degerlerine ulasilmistir. Enerji ve besin dgeleri
alim degerleri yas ve cinsiyete gore Turkiye Beslenme
Rehberi-2022 (TUBER-2022) &énerileri ile karsilastirilmistir®

Akdeniz Diyeti Kalite indeksi

Akdeniz diyetine uyumu o6lcmek icin hizli, kolay ve
gecerli bir ara¢ olan ve Turkiye icin gecerlilik ve guvenirlik
calismasi Sahingdz ve ark!® tarafindan yapilan KIDMED
anketi kullanilmistir. Hastalarin kisisel 6zellikleri, beslenme
aliskanliklarina dair 12'si olumlu, 4'G olumsuz 16 ifadeden
olusan bu anket, yuzytze gérisme teknigiyle uygulanmistir.
Diyete uyumla ile iliskin olumlu ifadelere verilen “evet”
yanitlart +1 puan, diyete daha az uyuldugunu varsayan
ifadelere "hayir” yanitlari -1 puan olarak degerlendirilmis ve
uygulanan indeksten alinan puanlarin toplamlari 3 grupta
siniflandirilmistir. Bu siniflamaya gére 28 puan Akdeniz
diyetine yuksek uyum (iyi diyet kalitesi), 4-7 puan orta
uyum (Akdeniz diyetine uyumun gelistirilmesi gerektigini),
<3 puan Akdeniz diyetine uyumun distk oldugunu (dusuk
diyet kalitesi) gostermektedir.?° KIDMED anketinden alinan
puan arttikca Akdeniz diyetine uyum duzeyinin arttig
kabul edilmektedir.®

Antropometrik Olgiimler ve Viicut Bilesimi

Hastalarin vicut agirligl 6lcimu ve vicut bilesim analizleri
Tanita SC 330 marka biyoelektriksel impedans analiz
cihazi kullanilarak sabah saatlerinde a¢ karnina yapilmistir.
Tanita ile belirlenen vicut agirlig), vicut yag kutlesi ve
yuzdesi, vicut kas kutlesi ve yuzdesi, vicut suyu kutlesi
ve ylUzdesi degerleri kaydedilmistir. Boy uzunlugu él¢imu
stadiometre ile bireyler dik pozisyonda, ayaklar yan yana,
dizler diiz, topuklar, kalga ve kirek kemikleri dikey dizeyle
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temas edecek sekilde bas Frankford duzleminde iken
gerceklestirilmistir? Beden kitle indeksi (BKI) “BKi=[viicut
agirligr (kg)/boy uzunlugu (m?)]” formult ile hesaplanmistir.

Hastalarin bel, kalca, boyun ve Ust orta kol ¢evre dlgtimleri
esnemeyen mezura kullanilarak yapilmstir. Bel cevresi
en alt kaburga kemigi ile kristailiyak arasindaki orta
noktadan olculmustir? Kalca cevresi ise bireyin yan
tarafinda durularak bacaklar bitisik sekilde, kalganin en
cikintili bolgesinden dlcilmustir? Ust orta kol cevresi
o6lcimi birey ayakta iken kol dirsekten 90° bukalu iken
omuzda akromial cikinti ile dirsekte olekranon cikinti
arasl orta nokta isaretlenip yapilmistir?' Hastalarin yasa
goére BKi ve boy uzunlugu z-skorlari “"WHO Antro Plus’,
Ust orta kol cevresi z-skorlari ise PediTools” programi
kullanilarak belirlenmistir. WHO bilylme egrilerine gore,
BKI z-skoru < -2 standart deviasyon (SD) olanlar “cok zayif/
malnutrisyonlu”, -2 SD > - < -1 SD olanlar “zayif”, -1 SD < -
< +1 SD “normal”, > +1 SD — < +2 SD olanlar fazla kilolu, >
+2 SD olanlar “obez” olarak kabul edilmistir. Yasa goére boy
z-skoru < -2 SD (bodur), 2 -2 SD - -1 SD (kisa), -1 SD £ — +]
SD (normal), 2+1SD - +2 SD uzun, 2 +2 SD ¢ok uzun olarak
siniflandirilmistir2? Ust orta kol cevresi z-skorunun < -2 SD
olmasi malndtrisyon olarak kabul edilmistir.®

Fiziksel Aktivite Durumu

Hastalarin fiziksel aktivite duzeylerinin (PAL) belirlenmesi
icin 24 saatlik fiziksel aktivite kayit formu kullanilmistir.
Fiziksel aktivite kayit formu ile hastalarin glnlik uyku,
uzanarak yapilan aktiviteler, oturarak yapilan aktiviteler,
hafif, orta ve agir aktiviteler icin harcadiklari streler
sorgulanmistir. Fiziksel aktivite turleri icin belirlenmis
olan fiziksel aktivite orani degerleri ile hastalarin belirttigi
aktivite sureleri ile carpilarak toplam enerji maliyeti
hesaplanmis ve elde edilen enerji maliyeti 24 saate
bolinerek PAL bulunmustur? PAL degerlerine gore,
hastalar az aktif (sedanter) (PAL <1,4), orta aktif (PAL=14-
1,69), aktif (PAL >1,7) olarak gruplandirilmigtir

Biyokimyasal Parametreler

Hastalarla gérisme yapildigl giin hastalardan kontrol icin
rutin alinan kan tahlili sonuglari [aglik kan sekeri, albGmin,
alanin aminotransferaz, aspartat aminotransferaz, sodyum,
potasyum, fosfor, kalsiyum, Gre, C-reaktif protein (CRP),
hemoglobin] hasta dosyalarindan kaydedilmistir.

istatistiksel Analiz

Verilerin  istatiksel  degerlendirilmesinde ~ Windows
ortaminda Statistical Package for the Social Sciences 22
istatistiksel paket programi kullanilmistir. Verilerin normal
dagilima uygunlugunu degerlendirmek icin Shapiro-
Wilk testi, histogram ve olasilik grafikleri kullanilmistir.
Normal dagilan veriler ortalama ve standart sapma, normal

dagilmayan veriler medyan ve IQR degerler ile kategorik
veriler ise frekans (S) ve ylUzde (%) olarak ifade edilmistir.
Gruplararasi karsilastirmalarda kategorik degiskenlericinki-
kare testi, normal dagilan degiskenler icin Student's t-testi,
normal dagilmayan degiskenler icin Mann-Whitney U testi
kullanilmistir. Hastalarin KIDMED skoru ile biyokimyasal,
antropometrik ve vicut bilesimi parametreleri arasindaki
iliskiyi degerlendirmek icin Pearson veya Spearman
korelasyon analizi yapilmistir. Yapilan tim analizlerde p
degerinin 0,05'ten kigUk oldugu durumlar istatistiksel
olarak anlamli olarak kabul edilmistir.

BULGULAR

Calismaya katilan hastalarin genel 6zellikleri Tablo 1'de
sunulmustur. Hastalarin 24'G (%55,8) erkek ve 19'u (%44,2)
kiz olup yas ortalamasi 14,4%2,61 yildir. Hastalarin %79,1'inde
Ulseratif kolit, %20,9'u Crohn hastaligi tanisi bulunmaktadir.
Hastalarin %14'0 istahinin kot oldugunu %72'si ise iyi
oldugunu bildirmistir. PAL degerlendirildiginde hastalarin
%37,2'sinin az aktif (sedanter) oldugu belirlenmistir.

Hastalarin yasa gére boy uzunlugu, BKi ve st orta kol
cevresi z-skoru dagilimlari Tablo 2'de verilmistir. Yasa gore
BKIi z-skoruna gére hastalarin %18,6'sinin hafif sisman veya
obez, %4,7'si cok zayif ve %67,6'si normal vicut agirligina
sahiptir. Yasa goére boy uzunlugu z-skoruna goére hastalarin
%4,7'si bodur olup  %60,9'u normal boy uzunluguna
sahiptir. Ust orta kol cevresine gére hastalarin %4,7'sinde
malnitrisyon tespit edilmistir. Ulseratif kolitli hastalarin
%5,9'u bodur veya ¢ok zayif iken Crohn hastali§i olanlarda
bodurluk ve ¢ok zayiflik saptanmamistir.

Hastalarin beslenme aliskanliklari Tablo 3'te verilmistir.
Hastalarin %46,5'inin ana 6gun atladigl, ana 6gun atlayan
hastalarinin ise  %60'1nin  kahvaltly;, %40''nin  6gle
yemegini atladig belirlenmistir. Ara 6gun yapan hastalarin
%33,3'Unun ara 6gunlerde meyve/meyve suyu, %25,6'sinin
bisktvi/kraker, %15,4'Unun tost ve sandvi¢ tiketmeyi tercih
ettigi saptanmistir. Hastalarin %41,9'u sitofobi oldugunu
beyan etmistir. Hastalar en sik ¢ig sebze ve meyveleri
(%11,6), baharat/baharatli besinleri (%11,6), baklagilleri
(%4,7) ve yagli tohumlari (%4,7) tiketmekten korktuklarini
belirtmislerdir. KIDMED puanlarina gére hastalarin %27,9'u
Akdeniz diyet uyumu “kétl”, %65,1' “orta”, %7'si “iyi” olarak
siniflandirilmistir. Sitofobisi olan hastalarin %33,3'Undn
Akdeniz diyetine uyumu dusitk iken %66,7'sinin uyumu
orta dlzeydedir.

KIDMED bilesenlerine olumlu yanit veren hastalarin siklig
Sekil1'de sunulmustur. Hastalar KIDMED indeksinin olumlu
ifadelerinden en sik “Gunluk olarak 2 bardak sut/yogurt
ve/veya 1 buyuk dilim (40 g) peynir tuketirim.” (%86,0) ve
“Kahvaltida tahil (ekmek) veya tahil Grinleri (tahil gevregi)
tuketirim.” (%79,1) ifadelerine evet olarak yanitlamistir.
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Ancak “Gunde birden defadan fazla ¢ig veya pismis sebze
tiketim.” (%14), "Dizenli olarak balik tiketirim.”"(%23,3) ve
“Her glin ikinci bir meyve tiketirim.” (%32,6) ifadelerine

olumlu yanit veren hastalarin orani dusuktir. Hastalar
KIDMED indeksinin olumsuz ifadelerinden en sik
"Kahvaltida hazir firin Grlnleri veya hamur isleri (pogaca,

simit vs.) tuketirim."(%74,4) ve “Tatli, seker ve sekerlemeleri

Tablo 1. Hastalarin genel 6zellikleri

gtinde birkac kez tuketirim.” (%48,8) ifadelerine olumlu

yanit vermistir.

Hastalarin Akdeniz diyet uyumlarina gore biyokimyasal,

antropometrik ve vicut bilesimi parametrelerinin

degerlendirilmesi Tablo 4'te verilmistir. Akdeniz diyetine

dustk uyum gosteren hastalarin CRP dlzeyleri ve

sedimentasyon hiz degerleri Akdeniz diyetine orta ve
yUksek dlizeyde uyum gosteren hastalarin CRP dizeylerine

gbre yuksektir (p>0,05). Hastalarin Akdeniz diyet
uyumlarina gore biyokimyasal parametre ve antropometrik

olcim degerlerinde istatistiksel acidan anlamli fark

saptanmamistir (p>0,05).

Hastalarin Akdeniz diyet uyumlarina gore enerji ve besin

ogelerialimlarive TUBER-2022 verilerine gére giinliik enerji

ve besin ogeleri gereksinimlerini kargilama ytzdeleri Tablo

5'te verilmistir. Hastalarin doymus yag alim harig enerji ve

besin 6gesi alimlari agisindan Akdeniz diyet uyumlarina

gore istatistiksel olarak anlamli fark olmadigi saptanmistir.

Akdeniz diyetine uyum dizeyi dusuk olan hastalarin
doymus yag alimi Akdeniz diyetine uyum duzeyi orta/

yUksek olan hastalara gore yUksek oldugu bulunmustur

(p=0,002).

Hastalarin enerji ve besin égeleri TUBER-2022 &nerilerine

gdre karsilastirilmis olup gereksinimi karsilama yutzdesi

%66'nin altindaki degerler “yetersiz alim”, %67-133 “yeterli”

n %
Cinsiyet
Erkek 24 55,8
Kiz 19 44,7
Yas (xtSD) 14,412 6]
Hastalik adi
Ulseratif kolit 34 79,1
Crohn 9 20,9
Hastalik siiresi (yil) [medyan (IQR)] 2,0 (3,00)
Tani alma yasi (x+SD) 11,6%3,98
Hastalik aktivite puani
Ulseratif kolit [medyan (IQR)] 245416
Crohn [medyan (IQR)] 5,2+4 9]
istah durumlari
Kotu 14,0
Orta 14,0
iyi 31 72,0
Fiziksel aktivite diizeyi
Hafif aktif 16 37,2
Orta aktif 15 34,9
Aktif 12 27,9
BKi z-skoru (x+SD) 0,1+1,32
Boy uzunlugu z-skoru (x+SD) -0,1#1,20

ve %133 Ustl ise “asir alim” olarak degerlendirilmistir?

BKi: Beden kutle indeksi, SD: Standart deviasyon

Akdeniz diyetine dlslk uyum gdsteren hastalarin Cvitamini

Tatli, seker ve sekerlemeleri giinde birkag kez tiiketirim.

Giinliik olarak 2 bardak siit/yogurt ve/veya 1 biiyiik dilim (40g) peynir tiiketirim.
Kahvaltida hazir firin tirtinleri veya hamur isleri (pogaga, simit vs.) tiiketirim.
Kahvaltida siit ve siit tirinleri (siit, yogurt vs.) tiiketirim.

Kahvalt: yapmam.

Evde zeytinyag1 kullanilir.

Diizenli olarak kuruyemis tiiketirim (haftada en az 2-3 kez).

Kahvaltida tahil (ekmek) veya tahil tirtinleri (tahil gevregi) tiiketirim.

Makarna ve pilavi hemen hemen her giin tiiketirim (haftada 5 veya daha fazla).
Baklagilleri (kuru fasulye, nohut vs.) severim ve haftada bir kereden fazla tiiketirim.
Fast-food tarzi restoranlara (hamburger vs.) haftada bir kereden fazla giderim.
Diizenli olarak balik tiiketirim (haftada en az 2-3 kez).

Giinde birden fazla taze veya pismis sebze tiiketirim.

KIDMED indeksi

Diizenli olarak giinde bir kez taze veya pismis sebze tiiketirim.
Her giin ikinci bir meyve daha tiiketirim.

Her giin meyve veya taze sikilmis meyve suyu tiiketirim.

0 10 20 30 40 50 60 70 80 90

ihtiyacini karsilama orani (%39,2+22,55) Akdeniz diyetine
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Sekil 1. KIDMED bilesenlerine olumlu yanit veren hastalarin sikligi

KIDMED: Akdeniz Diyeti Kalite indeksi
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orta/yUksek uyum gosteren hastalara gore (%62,4+30,93)
anlamli derecede dustk oldugu bulunmustur (p=0,023).
Her iki gruptaki hastalarin glinluk enerji, posa, B, vitamini, E
vitamini, C vitamini, folat, potasyum, kalsiyum, magnezyum,
cinko ve demir alimlarinin gereksinimin oldukca altinda
(yetersiz) oldugu belirlenmistir (Tablo 5).

Hastalarin  KIDMED skoru ile bazi biyokimyasal,
antropometrik ve vicut bilesimi parametreleri arasindaki
iliski Tablo 6'da verilmistir. KIDMED skoru ile biyokimyasal
ve antropometrik parametreler arasinda istatistiksel olarak
anlamliiliski olmadigi belirlenmistir (p>0,05).

TARTISMA

Bu calismada remisyondaki pediatrik IBH'li hastalarin
beslenme durumu ve Akdeniz diyetine uyumlar
degerlendirilmistir. Hastalarin Akdeniz diyet uyumlari
degerlendirildiginde yaklasik her 4 hastadan birinin (%27,9)
Akdeniz diyetine dusik uyum gosterdigi ve yarisindan
fazlasinin Akdeniz diyetine orta dizey uyum gosterdigi
belirlenmistir. Bu sonuclara benzer sekilde, remisyon
dénemdeki 4-18 yaslarindaki 125 iBH'li cocugun Akdeniz
diyet uyumlarini degerlendirdigi calismada, Ulseratif kolitli
cocuklarin %25'inin, Crohn hastalarin %28,3'Untn Akdeniz
diyetine uyumlarinin disiik oldugu saptanmistir.” italya'da
110 iBH'li cocuk ile yapilan bir calismada ise cocuklarin
%37'sinin Akdeniz diyetine uyumlarinin disik oldugu
saptanmistir’® Yakin zamanda 8-18 yas araligindaki Crohn
tanisi olan 24 ¢ocukta yapilan bir ¢alismada tani sirasinda
hastalarin Akdeniz diyetine uyumlarinin duistk oldugu,
beslenme egitimi programini  uyguladiktan Akdeniz
diyetine uyumlarinin arttigi gosterilmistir?® Altmis yedi

yetiskin Crohn hastasinin dahil edildigi bir baska ¢alismada
ise Crohn hastalarinin kontrol grubuna kiyasla Akdeniz
diyet modeline uyumlarinin ¢ok dusuk oldugu bildirilmis
hastalarinin biyUk bir ¢cogunlugunun zeytinyagini birincil
yag kaynagl olarak kullanmadigi, yeterince kurubaklagil,
sebze ve meyve tiketmedigi, %80'inin balik, ceviz ve findik
tiketiminin yetersiz oldugu, %30'unun kirmizi ve islenmis
et tuketim onerilerini astigl belirlenmistir?® Vrdoljak ve
ark? IBH'li yetiskinlerde Akdeniz diyet uyumunun cok
distk oldugunu ve Akdeniz diyetinin ayirt edici 6zelligi
olan ve taze meyve ve sebzeler gibi her 6glinde tiketilmesi
gereken besinlerin tiketme oraninin cok dusik oldugunu
bildirmistir. Bu calismada da literatire uyumlu olarak
glinde bir defadan fazla sebze meyve, diizenli olarak balik
tiketen cocuklarin oranin disuk oldugu saptanmistir.
Ayrica hastalarin blUytk cogunlugunun kahvaltida hazir
firin Grlnleri veya hamur isleri tikettigi ve tatli, seker ve
sekerlemeleri gunde birkac kez tukettigi belirlenmistir
(Sekil1). Bu sonuclar hastalarin remisyon dénemde Akdeniz
tarzi beslenme modeline nazaran yUksek miktarda protein
ve (doymus) yag, ancak dusik miktarda sebze, meyve,
baklagiller ve tam tahil tuketimiyle karakterize edilen
Bati beslenme modelini benimsediklerini isaret
etmektedir.

tarzi

Yeterli ve dengeli beslenme icin glinde Gig ana 6gun dizenli
tiketilmelidir. Ozellikle ana 6glinleri atlamak blyime ve
gelisme surecinde sorunlara neden oldugu gibi bagirsak
sagliginida olumsuz etkiler.?® Ancak okul ¢cagindaki cocuk ve
adolesanlarda 6gtin atlamak yaygin gérilen bir davranistir?
Pekmez'in® yaptigl calismada iBH'li cocuklarin %44,2'sinin
ana 6gun atladigini ve en sik sabah 6gunun atladigini ve

Tablo 2. Hastalarin yasa goére boy uzunlugu, BKi ve iist orta kol cevresi z-skoru dagilimlari

Ulseratif kolit Crohn Toplam

n % n % n %
Yasa gore boy uzunlugu
<-2 SD (¢ok kisa/bodur) 2 59 - - 47
>-2 SD - <-1SD (kisa) 5 14,7 1 11,1 14,0
2-1SD - <+1 SD (normal) 19 55,9 7 77,8 26 60,5
>+1SD (uzun/cok uzun) 3 23,5 1 11 9 20,9
Yasa gére BKi
<-2 SD (cok zayif) 2 5,9 - - 47
>-2 SD - <-1SD (zayif) 3 8,8 1 11,1 93
>-1SD - <+1 SD (normal) 22 64,7 7 77,8 29 67,4
>+1 SD (hafif sisman/sisman) 7 20,6 1 1,1 8 18,6
Yasa gore Uist orta kol cevresi z-skoru
<-2 SD (malnutrisyon var) 1 2,9 1 11,1 2 4,7
2-2 SD (malnitrisyon yok) 33 97,1 8 88,9 4] 95,3

BKi: Beden kutle indeksi, SD: Standart deviasyon
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hastalarin buUytk bir cogunlugunun ara 6gin yaptigini
saptamistir. Baska bir calismada ise IBH'li cocuklarin
%40,6'sinin ana 6gun atladigl belirlenmistir® Polanya'da
Crohn hastaligi olan ¢ocuklarin beslenme aliskanliklarinin
degerlendirildigi bir calismada hastalarin cogu (%77) 6gun
ara 6gun yaptiklarini beyan etmistir3? Literatlre paralel
olarak, bu calismada hastalarin %46,5'inin ana 6gun atladig,
kahvaltinin en sik atlanan ana 6gin oldugu ve hastalarin
blylk cogunlugunun ara 0Oglin yaptigl gosterilmistir.
Ulseratif kolitli cocuklarda yapilan bir calismada kahvalti
6gununU atlayan cocuklarda atlamayanlara gore uzun
dénem remisyonun saglanmasinda etkili olan mukozal
iyilesmenin daha dusik oldugu belirlenmistir?® Ayrica
kahvalti 6gUnunl atlamak obezite ile iliskilendirilmistir3

Kahvaltiyr atlamanin  mukozal sagligi ve beslenme
durumunu etkileyebilecegi gbz oninde alindiginda
elde edilen veriler iBH'li cocuklara ve ailelerine saglikli
beslenme konusunda egitim verilmesi gerekliligini ortaya
koymaktadir.

IBH'li bireyler icin herhangi bir 6zel diyet tedavisini
destekleyen yeterli diizeyde bilimsel veri bulunmamasina
ragmen, bircok hasta bazi besinlerin hastalik semptomlarini
tetikleyebilecegine veya kotulestirebilecegine inanmakta
ve bu nedenle bazi besinleri diyetlerinden ¢cikarmaktadir3*
Bu c¢alismada, hastalarin  %41,9'unda sitofobi oldugu
saptanmis  olup semptomlari  siddetlendirebilecegi
korkusuyla en sik baharat/baharatli besinler, ¢ig sebze
ve meyveler baklagiller ve yagli tohumlarn tiketmekten

Tablo 3. Hastalarin beslenme aliskanliklar

Ulseratif (n=34) Crohn (n=9) Toplam (n=43)
n % n % n %
. Evet 18 52,9 2 22,2 20 46,5
Ana 6giin atlama
Hayir 16 47,1 7 77,8 23 53,5
Sabah 1 61,1 1 50,0 12 60,0
Atlanan ana 6giin "
Ogle 7 20,6 1 50,0 8 40,0
Evet 33 97,1 6 66,7 39 90,7
Ara 6giin yapma
Hayir 1 2,9 3 33,3 4 93
BiskUvi/kraker 9 27.3 1 16,7 10 25,6
Cikolata/gofret 3 91 - - 3 77
Ara dgiinlerde genellikle tercih edilen | Tost/sandvig 4 121 ! 333 6 15,4
besin Meyve/meyve suyu 1 333 2 333 13 333
Sut/yogurt/ayran 2 6,1 1 16,7 3 7,7
Diger - - 4 19,0 4 10,3
Evet 13 38,2 5 55,6 18 419
Sitofobi varlig
Hayir 21 61,8 4 44 4 25 58,1
Seker ve sekerli besinler |1 2,9 - - 1 23
Baklagiller 1 2,9 1 1,1 2 47
Cig sebze ve meyveler 4 11,8 1 11,1 5 11,6
SUt ve sut Grlnleri 1 2,9 - - 1 2,3
Tiiketilmesi korkulan besinler!
Ba h.arat/baharatll 3 88 5 222 5 6
besinler
Yagli tohumlar 2 5,9 - - 2 47
Balik 1 2,9 - - 1 2.3
Diger 5,9 1 1,1 3 7,0
Dastk uyum (<3 puan) 20,6 5 55,6 12 27,9
KIDMED siniflamasi Orta dizey uyum 25 73,5 3 333 28 65,1
(4-7 puan)
Yiksek uyum (28 puan) 2 59 1 1 3 7,0

Sitofobi: “Semptomlarin tetiklenmesinden korkmaniz nedeniyle besin alimindan kaciniyor musunuz?”

Bu degiskenlere gore birden fazla secenek isaretlenebileceginden ytzdeler

KIDMED: Akdeniz Diyeti Kalite indeksi

u_n

n" sayisi Uzerinden hesaplanmistir.
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kacindiklari saptanmistir. Bu sonuglara paralel olarak
Turkiye'de IBH'li cocuklarda yapilan bir calismada, Crohn
hastaligl olan cocuklarin %18,5'inde, Ulseratif koliti olan
cocuklarin ise %27,8'inde sitofobi oldugu belirlenmistir°
IBH'li 1271 yetiskin bireyde yapilan bir calismada ise
hastalarin %77'sinin hastaligin niksetmesini dnlemek icin
baziyiyeceklerden uzak durdugu ve en sik baharatli, yagli ve
posall besinleri, sut ve sut Urtinleri ve sebzeler gibi 6nemli
besin gruplarini tiketmekten kagindiklari belirlenmistir3*
iBH'li yetiskinlerin yeme tutumlarinin degerlendirildigi bir
baska calismada ise hastalarin %86,2'sinin bazi besinlerin
IBH ile iliskili sindirim semptomlarini siddetlendirdigini
dustndigu belirlenmis olup hastalarin en sik baharatli
besinlerin, sitiin ve gazli iceceklerin IBH semptomlarinin
siddetlenmesiyle iliskilendirdigi saptanmistir? Avrupa

Pediatrik Gastroenteroloji, Hepatoloji ve Beslenme Dernegi
kilavuzunda, iBH'li bireylerinin belirli besin kisitlamalarina
tabi olmamasi gerektigi vurgulanmakta ve semptomlarin
tetiklenmesini/siddetlenmesini  &nlemek igin her bir
hastanin beslenme durumu degerlendirilerek bireysel bir
diyet uygulanmasi gerektigi 6nerilmektedir.®

Beslenme, pediatrik iBH'nin etiyolojisinden, remisyonun
saglanmasi ve sUrdurilmesine kadar cesitli strecte yer
almaktadir. Enerji ve besin 6gesi eksikliklerinin varligi klinik
sonuglari ve ¢cocuklarda bagisiklik sistemini, blylimeyi ve
cinsel olgunlagmayi etkileyebilmektedir. Bu nedenle besin
aliminin  degerlendirilmesi, pediatrik iBH'li hastalarin
takibinin ayrilmaz bir pargasi olmalidir?®> Bu calismada
hastalarin glnluk enerji, posa, B, vitamini, E vitamini,

Tablo 4. Hastalarin Akdeniz diyet uyumlarina gére biyokimyasal, antropometrik ve viicut bilesimi parametrelerinin
degerlendirilmesi

Diisitk uyum (n=12) | Yiiksek ve orta uyum (n=31) | Toplam (n=43) p degeri

x*SD veya medyan | x*SD veya medyan x*SD veya medyan

(IQR) (IQR) (IQR)
Biyokimyasal parametreler
Total protein (g/dL) 73,5(10,00) 73,0 (5,00) 74,5 (6,00) 0,880
Albumin (g/dL) 4,3+0,26 4,3+0,32 4,3+0,30 0,660
Globulin (g/dL) 3,1(0,63) 3,0(0,80) 3,1(0,70) 0,731
Kalsiyum (mg/dL) 9,610,40 9,7+0,30 9,7+0,37 0,890
Fosfor (mg/dL) 42+0,7 41%0,7 4,2+0,75 0,914
Alkalen fosfataz (U/L) 104,5 (95,75) 143,0 (161,00) 137,0 (150,00) 0,631
Eritrosit sedimentasyon hizi (mm/saat) 23,0 (18,75) 19,0 (21,00) 19,0 (20,00) 0,422
CRP (mg/dL) 3,7(6,28) 1,0 (2,50) 1,8 (5,50) 0,122
Serum demir (mg/dL) 34,0 (23,50) 49,0 (53,00) 40,0 (55,00) 0,102
Antropometrik Sl¢limler
BKi z-skoru 1,0+0,42 1,0+0,62 1,0+0,57 0,746
Yasa gdre boy z-skoru 1,7+0,45 1,810,37 1,8t0,39 0,514
Ust orta kol cevresi (cm) 2483 4 25,4%1,8 25,0%3,10 0,563
Bel gevresi (cm) 73,2%7,12 68,5+10,38 69,8%9,74 0,102
Kalca gevresi (cm) 90,5%5,29 86,6%10,62 87,7+9,55 0,113
Boyun cevresi (cm) 32,8+2,97 31,8+3,32 32,1#3,23 0,379
Viicut bilesimi
Vicut yag kitlesi (kg) 8,7t4,16 10,1£8,45 9,7+7 48 0,593
Vicut yag orani (%) 15,5+7,58 17,6+8,09 17,0%7,92 0,435
Yagsiz viucut kutlesi (kg) 47,6+8,70 41,3+11,02 43,1%10,71 0,081
Yagsiz vicut kitle orani (%) 84,4+7,58 82,0+7,82 82,7774 0,358
Kas kutlesi 453+8 22 39,1£10,47 40,8+10,19 0,074
Vicut suyu (L) 34,5+6,58 30,2+8,25 31,4+7,99 o4
Toplam viicut suyu ytizdesi (%) 61,2%531 60,2+6,11 60,5+5,85 0,628
Gruplar arasinda biyokimyasal parametreler acisindan farklilk Mann-Whitney U testi, antropometrik 6l¢ciim ve viicut bilesim degerleri acisindan
farklilik Student's t-testi ile analiz edilmistir.
BKI: Beden kutle indeksi, CRP: C-reaktif protein, SD: Standart deviasyon

279




Forbes J Med 2023;4(3):272-83

riboflavin, Cvitamini,folat, potasyum, kalsiyum, magnezyum,
cinko ve demir alimlarinin yetersiz oldugu belirlenmistir.
Bu sonuclara benzer sekilde, Tiirkiye'de iBH'li cocuklarda
beslenme durumunun degerlendirildigi bir calismada
remisyon dénemindeki ¢ocuklarin kalsiyum, folik asit ve
diyet posasi alimlarinin yetersiz oldugu belirlenmistir3®
Werkstetter ve ark ¢ IBH'li cocuklarda hastaligin hafif veya
remisyon doneminde bile enerji gereksiniminin karsilanma
ylUzdesinin saglikli kontrol grubuna gére %5,9 oraninda
daha dusuk oldugunu bildirmistir. Sila ve ark?® ise Ulseratif
kolitli bireylerin tim makro besin 6gesi alimlarinin, diyet
lifi ve kalsiyumun alim degerlerinin saglikli kontrol grubuna
gdre dnemli olglde dustk oldugunu saptamislardir. Bu
calismada enerji ve posa, kalsiyum, B, E ve C vitamini gibi
bircok besin dgesi eksikligi hastalarin semptomlari kontrol
etmek icin bazi besinleri tiketmekten kaginmalari ve

bireysel beslenme danismanligi yoluyla hastalarin diyet
cesitliliginin optimize edilmesi yeterli enerji ve besin dgesi
alimin saglanmasinda énemlidir.

Addlesanlarda Akdeniz diyetini yUksek uyum dulzeyi
dustik enerji yogunlugu ve daha iyi mikro besin 6gesi alim
profili ile iliskilendirilmistir3” Saglikli cocuklarla yapilan bir
calismada Akdeniz diyetine disik uyum dizeyi kahvaltida
daha fazla unlu mamul, hamur isi ve tatli tiketimi, daha
az findik, sebze, tahil veya tahil UrUnleri tUketimi ile
iliskilendirilmistir3® Serra-Majem ve ark3 ispanya'da 3.166
okul cocugu ile yaptiklari calismada, Akdeniz diyetine
yUksek uyum gosteren c¢ocuklarda posa, kalsiyum,
magnezyum, demir, fosfor, potasyum ve E vitamini
disindaki vitaminlerin aliminin arttigini, Akdeniz diyetine
dustik uyum gosterenlerde ise kalsiyum, magnezyum,

diyette cesitliligin azalmasi ile agiklanabilir. Bu baglamda B,

ve C vitamini

alimlarinin  azaldigini

saptamistir.

Tablo 5. Hastalarin Akdeniz diyet uyumlarina gére enerji ve besin dgeleri alim degerleri ve TUBER-2022 verilerine gére
enerji ve besin dgesi gereksinimini karsilama yiizdeleri

Enerji ve besin 6geleri alimi E:f;jlz‘;':e;iﬁnzsg:f ;éjreksiniminin

purk v | Yoot v ik oy ) | Yoo v

fnt:‘z,:zﬁQR) f::;,‘a,:y(?QR) p degeri %Iiég)veYa medyan (iliéRD)veya medyan p degeri
Enerji (kkal) 1218,9£345,13 1239,5£420,68 0,881 47,7%12,18 56,721,338 0,180
Karbonhidrat (TE %) 472714 44,77 50 0,332 - - -
Karbonhidrat (g) 151,8£52,61 139,3£54,17 0,496 116,8+40,47 107,1£41,67 0,496
Protein (g/kg/guin) 1,0£0,47 1,1£0,69 0,472 93,0+42,89 107,5%63,27 0,472
Toplam protein (TE %) 17,1£4,06 17,2%3,49 0,962 - - -
Posa (g) 8,6 (7,01) 8,8 (4,83) 0,989 41,1(37,20) 46,4 (27,92) 0,718
Toplam yag (TE %) 35,8%4,50 38,0%7,49 0,335 - - -
Doymus yag (g) 28,117, 62 18,9+8,19 0,002 - - -
E vitamini (mg) 57%2,28 5,8+2,50 0,876 43,9+17,58 46,2%18,75 0,713
Riboflavin (mg) 0,8+0,37 0,9+0,28 0,604 53,5%23,73 64,3+23,88 0,191
B, vitamini (mg) 0,64 (0,40) 0,74 (0,41) 0,621 45,7 (28,39) 52,8 (39,14) 0,530
A vitamini (mcg) 473,5(285,24) | 537,4 (483,41) 0,302 78,9 (47,54) 91,2 (78,63) 0,183
C vitamini (mg) 38,2122,85 471124, 49 0,287 39,2422,55 62,4%30,93 0,023
Folat (mcg) 139,744 53 150,8%53,16 0,526 43 3%14,84 53,7%19,72 0,106
Sodyum (mg) 1778,1 (1357,70) | 2006,1(688,16) | 0,211 88,9 (67,88) 100,5 (34,41) 0,183
Potasyum (mg) 1413,3+t427,59 1401,6+487 44 0,941 38,3 (24,03) 45,7 (29,35) 0,243
Kalsiyum (mg) 435,1(235,10) 495,3 (360,25) 0,545 37,8 (20,44) 43,0 (33,67) 0,495
Magnezyum (mg) 155,9+£52,92 161,0+67,54 0,817 51,917,644 55,7+25,63 0,640
Fosfor (mg) 658,6+229,97 | 723,31256,39 0,450 102,9435,93 119,8+51,60 0,305
Cinko (mg) 5,8 (3,02) 6,9 (3,85) 0,512 40,8 (33,57) 51,5 (44,44) 0,127
Demir (mg) 5.7(2,92) 57 (3,64) 0,738 52,1(26,55) 52,1(33,09) 0,738
Normal dagilan verilerin gruplar arasi karsilastirmalarinda Student's t-testi normal dagilmayan verilerin gruplar arasi karsilastirmalarinda Mann-
Whitney U testi kullanilmistir.
TE: Toplam enerji, SD: Standart deviasyon, TUBER-2022: Turkiye Beslenme Rehberi-2022
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Grosso ve ark.® Akdeniz diyetine dusik uyum gosteren
adolesanlarin diyetle doymus yag alimlarinin daha yutksek
ve posa alimlarinin daha dusik oldugunu saptamistir.
Literatiire uyumlu olarak bu ¢alismada Akdeniz diyetine
distk uyum gosteren hastalarin Akdeniz diyetine orta/
yUksek dizeyde uyum goésterenlere gore diyetle doymus
yag alimlarinin ytksek ve posa alimlarinin gereksinimi
karsilama ylzdesinin dlUstk oldugu saptanmistir. Ayrica
istatistiksel acidan anlamli olmasa da Akdeniz diyetine
yuksek/orta uyum gosteren hastalarin posa, riboflavin, B, A
ve E vitaminlerinin gereksinimi karsilama oranlarinin diger
gruba gore ylUksek oldugu gdsterilmistir.

Crohn hastalarinda yapilan bir calismada, Akdeniz
diyetine uyum dulizeyinin yasam kalitesi ile pozitif ydonde
hastalik aktivitesi ve CRP ile negatif yonde iliskili oldugu
saptanmistir. Yetiskinlerde yapilan bir calismada Akdeniz
diyet modeline daha fazla uyum saglayan Ulseratif kolitli
bireylerin inflamatuvar bir belirteg olan fekal kalprotektin
dizeylerinin daha dustk oldugu bulunmustur? Benzer
olarak, bu ¢alismada CRP ve sedimantasyon hiz degerleri
Akdeniz diyetine dUstk uyum gosteren grupta diger gruba
gdre daha yUksek bulunmustur ancak gruplar arasindaki
farkin istatistiksel acidan anlamli olmadigl saptanmistir
(p>0,05). Ayrica yapilan korelasyon analizinde KIDMED

Tablo 6. Hastalarin KIDMED skoru ile bazi biyokimyasal,
antropometrik ve viicut bilesimi paremetreleri arasindaki
iligki

KIDMED skoru

Biyokimyasal parametreler r P

Total protein (g/dL) -0,009 0,956~
Albdmin (g/dL) 0,034 0,824*
Globulin (g/dL) 0,280 0,069~
Kalsiyum (mg/dL) -0,096 0,542~
Fosfor (mg/dL) -0,003 0,985*
Alkalen fosfataz (U/L) 0,107 0,494~
(Er:]it;c/)::ast()edimentasyon hizi -0.101 0,521~
CRP (mg/dL) -0,090 0,567~

Antropometrik Sl¢limler ve viic

ut bilesim parametreleri

BKI z-skoru 0,041 0,796*
Yasa gore boy z-skoru 0,041 0,795*
Ust orta kol cevresi z-skoru 0,279 0,070*
Boyun cevresi (cm) -0,188 0,226*
Viicut yag orani (%) -0,073 0,643*
Yagsiz viicut orani (%) -0,056 0,721*

yapilmistir.

C-reaktif protein

~Spearman korelasyon analizi yapilmistir. *Pearson korelasyon analizi

BKi: Beden kiitle indeksi, KIDMED: Akdeniz Diyeti Kalite indeksi, CRP:

indeksi ile CRP ve sedimantasyon hiz degerleri
arasinda istatistiksel acidan anlamli olmayan ters yonlu
iliski  bulunmustur. Akdeniz diyetine ylksek uyum
saglanmasinin, vicut kompozisyonu ve metabolik saglik
tzerine olumlu etkileri bildirilmistir®® Guney Italya'da
1,643 addlesan ile yapilan kesitsel bir calismada, KIDMED
skoru ile BKIi, bel cevresi ve viicut yagl arasinda ters
yonlu bir iliski oldugunu gosterilmistir.®® Ancak Azekour
ve ark* okul c¢ag cocuklar ile yaptiklar calismada
Akdeniz diyet uyumu ile BKi ve bel cevresi arasinda
anlaml fark olmadigi bulunmustur. Azekour ve ark.*
calismasinin sonuclarina uyumlu olarak, bu ¢alismada
Akdeniz diyet uyumlarina gbre vicut kompozisyon ve
antropometrik 6lcim degerlerinde istatistiksel agidan
anlamli fark saptanmamistir. Bu c¢alismada gruplar
arasinda biyokimyasal, antropometrik ve vicut bilesimi
parametreleri acisindan anlamli farkin saptanmamasi,
hasta sayisina az olmasina ve katilimcilarin cogunlugunun
Akdeniz diyetine orta veya dusuk dlUzeyde uyum
gostermesine baglanabilir. Akdeniz diyetine uyumun
pediatrik IBH'de biyokimyasal parametreler ve vicut
bilesimi Gzerindeki etkilerini anlayabilmek icin daha genis
orneklemli calismalara ihtiyag vardir.

Malndtrisyon ve blylime geriligi seklinde goérulen
beslenme bozuklugu, cocukluk cagi iBH'de sik goriilen
bir tablodur®® Anoreksiya, yetersiz besin alimi,
malabsorbsiyon ve kronik inflamasyon beslenme
bozuklugu gelismesinde 6nemli rol oynayan faktorlerdir.”
IBH'li cocuklarda yapilan calismalarda genellikle
cocuklarin hastalik baslangicindaki beslenme durumu
degerlendirilmis olup remisyon dénemindeki beslenme
durumu ile ilgili veriler sinirlidir. Bu ¢calismada, hastalarin
%4,6'sinin - bodur, %14'Untn kisa (bodurluk riski) ve
%4,7'sinde Ust orta kol gevresine ve BKi z-skoruna gore
malnitrisyon tespit edilmistir. Orneklemin cogunlugunu
remisyon ddénemdeki hastalarinin  olusturdugu bir
calismada bodurluk prevelansinin %5,6 oldugu, bir yil
takipten sonra bu degerin %8,3'e ¢iktigI saptanmistir. Yasa
BKi z-skoruna gére baslangicta %11,6'sinin malnitrisyonlu
oldugu saptanirken 1 yil takipten sonra bu degerin %5,6
oldugu rapor edilmistir’ Hem remisyon hem de relaps
dénemindeki hastalarin dahil edildigi bir calismada ise
iBH'li cocuklarinin %11,1'inin  bodur, %28,9'unun kisa,
yasa gore BKi z-skoruna gére bireylerin %8,9'unun cok
zayif, %8,9'u kilolu/hafif sisman ve %4,4'U ise sisman/
obez oldugu bulunmustur3® Genel olarak, iBH'li cocuklar
yetersiz beslenmis ve zayif olarak tanimlanmasina
ragmen son zamanlarda yapilan iki calismada, pediatrik
IBH hastalarinin énemli bir béliminin fazla kilolu
oldugu veya fazla kilolu olma riski altinda oldugu
vurgulanmistir.®>4 Long ve ark.“¢ tarafindan 1-18 yaslari
arasinda IBH'li cocuklarda yapilan bir calismada hastalarin
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%23,6'sinin hafif sisman veya obez, Crohn hastaligl olan
cocuklarin yaklasik 1/5'inin ve ulseratif kolitli olanlarin
1/3'GnUn hafif sisman veya obez oldugu saptanmistir.®
Benzer sekilde, bu calismada hastalarin %18,6'si hafif
sisman veya obez oldugu belirlenmistir. IBH hastalarinda
obezite, artmig inflamatuvar belirtecler ve daha siddetli bir
klinik seyir ile iliskilendirildiginden bu sonuglarin dnemli
oldugu distnulmektedir? Elde edilen bu sonuclar, tim
IBH hastalarinin rutin olarak beslenme durumunun
degerlendirilmesi gerektigini gdstermektedir.

Calismanin Kisituliklari

Bu calismanin bazi kisitliliklari bulunmaktadir. itk olarak
hasta sayisinin &zellikle Crohn hastaligi olan cocuklarin
sayisinin az olmasindan bahsedebilir. Crohn hastalig
olanlarin sayisinin daha fazla olmasi her iki hasta grubunun
beslenme durumlarinin ve beslenme aliskanliklarinin
karsilastirilmasina imkan saglayabilirdi. ikinci kisitlilik
ise calismaya saglikli cocuklardan olusan bir kontrol
grubunun dahil edilmemesidir. Bu ¢calismanin glcli yanlari
da mevcuttur. Bu calisma Tirkiye'de iBH'li cocuklarda
Akdeniz diyet uyumunu degerlendiren ilk ¢calisma 6zelligi
tasimaktadir. Ayrica, besin tiketim kayitlarinin 3 glnluk
olarak alinmasi hastalari enerji ve besin &gesi alimlarin
hesaplanmasinda daha glvenilir sonuglar saglamistir.

SONUC

Sonuc olarak bu calismada, remisyon déneminde iBH!li
cocuklarda bodurluk riskinin = ylksek ve zayifliktan
ziyade hafif sismanlik ve obezitenin yaygin oldugu ve
Akdeniz diyetine uyumun duasitk oldugu belirlenmistir.
Ayrica, hastalarin blyUk bir ¢cogunlugunda semptomlari
tetikleyebilecegi algisindan dolay! besin tiketme korkusu
oldugu ve enerji ve bazi besin 6gesi alimlarinin gereksinimin
altinda oldugu goésterilmistir. Ek olarak Akdeniz diyet
uyumu ile biyokimyasal, antropometrik ve vicut bilesimi
parametreleri arasinda iliski olmadigl belirlenmistir. Elde
edilen sonuglar, beslenme yetersizliklerini dnlemek ve saglig
gelistirmek icin IBH olan cocuklarda beslenme durumu
ve besin alimi dizenli olarak izlenmesi ve bireye 6zgu
beslenme tedavisi uygulanmasi gerektigini géstermektedir.
Saglikli beslenme davraniglarini kazandirmak hem hastalara
hem de ailelere beslenme egitimi verilmelidir.
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ABSTRACT

Objective: Appropriate nutritional support has positive effects on both the growth and morbidity of
patients who have undergone surgery due to congenital heart disease during their neonatal period.
The aims of this study were to determine enteral feeding characteristics throughout the post-operative
period, to define difficulties and obstacles in oral feeding, and to establish dietary guidelines based on
the acquired data.

Methods: From January 2012 to December 2014, 87 patients were retrospectively evaluated. All patients
were diagnosed with transposition of the great arteries and were operated on during their neonatal
periods. The median age of the cases was 9.37+5.73 5.73 days (3-30 days). Pre-operative, intraoperative,
and post-operative parameters were recorded.

Results: During the intensive care unit stay, factors that delayed the transition to full enteral feeding or
resulted in the discontinuation of feeding were identified. Enteral feeding was applicable to all patients
within the first 24 h. Full enteral feeding was achieved at a median of 3.3 days. Gastric residual was
observed in 63.2% of the patients; this was considered to be one of the major reasons for stopping
feeding. In patients with gastric residual, transition to full enteral feeding was delayed, and the frequency
of interruption and discontinuation of feeding increased. It was observed that patients with feeding
discontinuations had longer periods of transition to full enteral feeding.

Conclusion: It is believed that early post-operative enteral feeding contributes to shortening the
hospitalization stay, to providing discharge without the requirement of feeding support, and to reducing
post-discharge homecare feeding difficulties.

Keywords: Newborn, congenital heart disease, early enteral feeding, intensive care, TGA

oz

Amag: Yenidogan déneminde konjenital kalp hastaligi nedeniyle ameliyat edilen hastalarin uygun
beslenme destegi alabilmeleri, morbidite ve blylmeyi olumlu sekilde etkiler. Bu ¢calismada amacimiz,
postoperatif ddnemde enteral beslenme karakteristiklerinin belirlenmesi, oral beslenmedeki gliclikler
ve engellerin belirlenmesi ve buradan elde edilen verilerle beslenme kilavuzunun olusturulmasidir.
Yontem: Ocak 2012-Aralik 2014 tarihleri arasinda blUyUk arter transpozisyonu tanisi alan ve ameliyat
edilen 87 hasta retrospektif olarak degerlendirildi. Olgularin ortalama yasi 9,37£5,73 giindt (3-30 glin).
Ameliyat 6ncesi, ameliyat sirasi ve ameliyat sonrasi parametreler kaydedildi.

Bulgular: Yogun bakim izlemi sirasinda tam enteral beslenmeye gecis zamanini uzatan ya da
beslenmenin kesintiye ugramasina neden olan faktorler belirlendi. Ilk 24 saatte tUm hastalarda enteral

beslenmeye baslanabildi. Tam olarak enteral beslenmeye ortalama 3,3 gtinde gegilebildi. Gastrik rezidi
hastalarin %63,2'sinde goéruldl ve beslenmenin atlanmasina neden olan dnemli faktorler arasindaydi.
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Gastrik rezidist olan hastalarda tam enteral beslenmeye gecis uzadi, beslenmenin atlanmasi ve beslenmeye ara verilme sikligi artti. Beslenmeye
ara verilmek zorunda kalinan hastalarda tam enteral beslenmeye gecis stiresinin daha uzun oldugu goéruldu.

Sonug: Cerrahi sonrasi erken donemde enteral beslenmeye baslamanin, hastanede yatis stresinin kisalmasina, yardimci beslenme tekniklerine
ihtiya¢c duyulmadan taburculugun saglanabilmesine ve taburculuk sonrasi evde bakim sirasinda beslenme glcluklerinin azalmasina katkida

bulunduguna inanmaktayiz.

Anahtar Kelimeler: Yenidogan, konjenital kalp hastaligl, erken enteral beslenme, yogun bakim, TCA

INTRODUCTION

Congenital heart defects occur in 0.8% of all live-born
neonates. Transposition of the great arteries (TGA) accounts
for3-5% of neonates with congenital heart defects.! Arterial
switch operation is the most frequently referred surgical
treatment for TGA and is performed within the first 2
weeks of life.

Neonates who have undergone cardiopulmonary bypass
(CBP) surgery have more severe metabolic stress responses
than older children and adults. On the other hand, the
metabolic reserves of neonates are lower than those of
older children and adults; therefore, neonates are more
susceptible to stress-induced negative metabolic effects.*

Enteral feeding provides the continuance of intestinal
physiology, prevents intestinal villus atrophy, reduces
intestinal permeability, acts prophylactically against ischemic
reperfusion injury by stimulating intestinal perfusion,
provides the continuance of intestinal barrier against
various injuries, improves regional and systemic immune
responses, and increases epithelial proliferation. Early enteral
feeding (<24 hours post-operatively) is recommended if
the hemodynamics of intensive care unit (ICU) patients
are balanced and gastrointestinal system functions are
adequate.? Early initiation of enteral feeding has been shown
to accelerate wound healing, increase survival rates after
surgery and severe trauma, and reduce septic complications.®

Compared with an adult patient, a newborn's need for
nutritional support is a complex issue. In addition to the
increased metabolic requirements due to a major surgical
intervention, the newborn's small body, rapid growth,
variable fluid requirements, immature organ systems, and
low-calorie reserves must also be considered.”

The aims of this study were to determine enteral feeding
characteristics throughout the post-operative period, to
define difficulties and obstacles in oral feeding, and to
establish dietary guidelines based on the acquired data.

METHODS

It was retrospectively identified that from January 2012
to December 2014, 98 TGA patients underwent surgery
at the clinic (Department of Pediatric Cardiology, Baskent
University Faculty of Medicine). Among these patients, 87
were eligible based on the research criteria; thus, only their
data were considered.

The exclusion criteria were; infants older than 30 days at
the time of surgery, infants who were transferred to the ICU
with no sternal closure at the end of the operation, and
premature deliveries (<36 weeks).

Ethical approval was obtained from the Ethics Committee
of the Baskent University Faculty of Medicine Hospital
(project no: KA15/115, date: 31.03.2015).

Statistical Analysis

Statistical evaluation of the data was performed using
Statistical Package for the Social Sciences for Windows
11.5. Chi-square and Fisher's exact tests were used in the
comparison of categorical data. Independent sample
t-tests were used to compare quantitative data with
normal distributions. The Mann-Whitney U test was
used to compare quantitative variables without normal
distributions. Spearman rank correlation analysis was
used to assess the relationships between quantitative
variables. Univariate logistic regression analysis was used
to investigate the factors affecting 24 feeding interruptions.
Frequency and percentages were used as descriptive
values for categorical variables, and meanzstandard
deviation and medians were used for quantitative data.
The statistical significance limit was set at 0.05.

RESULTS

The study group consisted of 87 patients [60 (69%) males
and 27 (31%) females] who underwent arterial switch
surgery due to TGA. The median age of the patients was
9.37%5.73 days (3-30 days). Post-operation ICU parameters
were reviewed (Table 1).

Before operations, balloon atrial septostomy was
performed in 53 patients (Table 1). The duration of surgery,
cross-clamp duration, and the duration of stay in the pump
are elaborated in Table 1.

All patients were admitted to the ICU on mechanical
ventilation for respiratory support postoperatively. The
average length of ICU stay was 10.4%7.3 days (Table 1).

Initiation of enteral feeding was possible within the first 24
h for all patients in the research group (Table 2).

In 59 patients, feeding was interrupted at least once.
Not every gastric residual incidence caused interruption;
however, each distension incidence resulted in
interruption.
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Factors for feeding interruption were gastric residual,
extubation, distension, vomiting, re-intubation, chest tube
removal, and catheter removal (Table 2). In 28 patients,
feedings were never interrupted. In 16 of the patients,
feeding was discontinued (24 consecutive interruptions).

Factors affecting the period of transition to full enteral
feeding (PTFEF) are indicated in Table 3. It was observed
that as the duration of stay in the ICU (10.4%7.3 median: 8

days) was prolonged, the PTFEF was also extended (r=0.58,
p=0.0001). As the duration of intubation was prolonged,
PTFEF was also delayed (r=0.42, p=0.0001).

Discontinuation of feeding was statistically more significant
among patients with a longer aortic clamping duration and
prolonged stay in the pump (p=0.002 and p=0.005) (Table
4). There was a possibility of feeding discontinuation if the
surgery duration was prolonged; however, this was found

Table 1. Surgery associated data

Pre-operative data

MeantSD Distribution/percent
Age (days) 9.445.8 3-30
Sex
Female (number) 27 31
Male (number) 60 69
Birth weight (grams) 3326.31432.8 2495-4660
Pre-operation weight (grams) 34287%4333 2400-4750
BAS performed (number) 53 60.9
Intra-operative data
Mean*SD Distribution
Cross clamp duration (minutes) 95.7418.0 12-144
Duration of stay in the pump (minutes) 150.5£22.9 115-272
Duration of surgery (minutes) 229.3%35.0 70-330
Post-operative data
Mean*SD Distribution/median
Duration of stay (days) 10.4%7.3 8
Duration of mechanical ventilation (hours) 89.6%107.1 68
Weight at the end of ICU monitoring (grams) 3524.2+407.2 2420-4500

TGA: Transposition of the great arteries, ICU: Intensive care unit, BAS: Balloon atrial septostomy, SD: Standard deviation

Table 2. Feeding associated data

Mean*SD Distribution/median
Enteral feeding initiation time (hours) 19.9£3 .4 20
Feeding initiation within the first 24 hours (number) 87 100%
Feeding initiation quantity per meal (milliliters) 6.612.6 3-15
Total feeding quantity in the first day (milliliters) 98.1£59.8 10-255
Total enteral feeding initiation time (hours) 80.6%67.7 70
Feeding discontinuations and causes

Number %
>4 more interruptions 16 18.4
Minimum 1 interruption 59 67.8
Distension 12 13.8
Gastric residue 55 63.2
Necrotizing enterocolitis 0 0
Interruption causes’
- Gastric residue 42 712
- Extubation 23 39
- Distension 12 203
- Vomiting 7 1.9
- Re-intubation 6 10.2
- Chest tube removal 2 3.4
- Catheter removal 2 3.4

fSome patients had more than one interruption cause.
SD: Standard deviation
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to be statistically insignificant (p=0.080). The duration of
surgery was 224.3*33.4 min in the group with <4 feeding
interruptions, whereas the duration was 241.9%34.6 min
in the group with 24 feeding interruptions. As feeding
discontinuations increased, the duration of stay in the ICU
was extended (p=0.047) (Table 4). In the group with <4
feeding interruptions, the duration of intubation (69.8%71.1
median: 64.5 hours) was shorter than that in the group with
24 feeding interruptions (168.3%179.3 median: 70 hours).
As the intubation durations extended, the frequency of
discontinuation increased (p=0.014) (Table 4). As the period
of intubation extended, the amount of residue (r=0.275,
p=0.011) and the number of feeding interruptions (r=0.341,
p=0.001) increased. As the amount of residue increased,
feeding interruptions also increased (r=0.573, p=0.0001).
It was understood that the presence of infection had

OKMAN E et al. Enteral Feeding of Neonates After Surgery

no effect on PTFEF (p=0.573). However, the correlation
between infection and discontinuation was found to be
statistically significant (p=0.011) (Table 4).

Variables arising from the feeding action are shown in
Table 5. PTFEF was statistically longer in patients with
gastric residual (p=0.001) (Table 5). If the amount of gastric
residual was less than half of the total intake volume,
feeding proceeded. However, if the residue volume was
more than half or if the residue content looked dissimilar to
breast milk or formula, feeding was interrupted. Although
the mean durations were almost equivalent, half of the
patients without residue were able to begin full enteral
feeding in less than 53 h; however, in the other group, the
median time was significantly longer at 77.5 h. The mean
PTFEF was 84.6%46.7 h (median: 81 hours) in patients

Table 3. Factors affecting the period of transition to full enteral feeding

MeantSD Median p
Sex
Female 73.2+30.0 645
Male 79.8+80.0 69 0.938
. ) 0.439
Cross-clamp duration (minutes) 95.6%18.0 - =0.085
. . ) 0.881
Pumping duration (minutes) 150.5+22.9 - =0.017
. ) 0.842
Surgery duration (minutes) 229.3+35.0 - =0.022
Diaphragm paralysis (minutes) 113.2£155 73 0.230
ICU duration of stay (days) 10.4%7.3 8 O_.OOO]
r=0.58
Duration of mechanical ventilation (hours) 89.6%107.0 68 ?z'%o[g]
Presence of infection (hours') 67.8t42.1 68 0.573

TPTFEF of patients with infection, *Statistically significant.
SD: Standard deviation, ICU: Intensive care unit, PTFEF: Period of transition to full enteral feeding

Table 4. Factors affecting the number of interrupted feedings

<4 (meanSD) >4 (meantSD) P
Sex (humber)
Female 23 3 0.369
Male 45 13
Cross-clamp duration (minutes) 92.2%17.1 106.414.7 0.002*
Pumping duration (minutes) 144.6%£15.0 163.5%22.8 0.005*
Surgery duration (minutes) 224333 .4 241.9434.6 0.080
Diaphragm paralysis (humber) 14 2 0.724
ICU duration of stay (days) 9.416.4 14.8%9.5 0.047*
Duration of mechanical ventilation (hours) ?’]96'3?37!];]64.5 5’:;;:,}7978 0.014*
Presence of infection (number) 12 8 0.01

*Statistically significant.

ICU: Intensive care unit, SD: Standard deviation
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with distension. On the other hand, the mean period
was 77.62712 h (median: 64.5 hours) in patients without
distension. The difference was found to be statistically
insignificant (p=0.136); nevertheless, the distinction
between the medians seemed evident. In patients with
<4 interruptions, the PTFEF was 67.5%24.5 h (median: 62
hours), whereas it was 129.2%1482 h (median: 91 hours)
in patients with 24 interruptions. PTFEF in patients with
feeding discontinuations was statistically longer (p=0.006)
(Table 5).

Fifteen out of 55 (27.3%) patients with gastric residual had
24 interruptions, whereas one of the 29 patients (3.4%)
without gastric residual had 24 interruptions. In patients
with gastric residual, the number of interruptions and
discontinuation intervals were both greater (p=0.008)
(Table 5). Seven out of 12 patients (58.3%) with distension
had 24 interruptions, whereas 9 out of 71 patients (12.7%)
without distension had 24 interruptions. In patients
with distention, the number of interruptions and
discontinuation intervals were both greater (p=0.001)
(Table 5).

Risk Analysis

Factors affecting 24 feeding interruptions:

- Distension increases the risk 9.64 times [odds ratio
(OR)=9.64, p=0.001],

- Gastric residual increases the risk 10.5 times (OR=10.5,
p=0.027),

- Al-min extension of the duration in cross clamp increases
the risk by 8.3%,

- A I-min extension of the duration of stay in the pump
increases the risk by 6.2%.

Neopulmonary failure, neoaortic stenosis, pericardial
effusion, pleural effusion, and residual ventricular septal
defect (VSD) were the most common post-operative
residual cardiac defects. Statistically, residual cardiac

defects had no effects on PTFEF, feeding interruption, or
feeding discontinuation.

It was observed that metabolic factors such as blood glucose
level or electrolyte imbalance (hypo/hyperglycemia, hypo/
hypernatremia, hypokalemia, hypocalcemia, elevated
creatinine levels) did not alter PTFEF.

DISCUSSION

A good number of studies have been conducted to assess
child nutrition and to determine the difficulties adapting to
anormal feeding pattern. However, this study is authenticin
its approach to determining feeding difficulties during the
ICU stay of neonates who had surgery due to congenital
heart disease and its analyses of the benefits of transition
to early enteral feeding.

The mechanism of intestinal damage in infants with
cardiac disease is not fully understood. Even a small
amount of breast milk may protect the gastrointestinal
epithelium, promote beneficial bacteria, and reduce
intestinal permeability.? In our study group, it was possible
to feed 65% of the patients breast milk. In a recent study
evaluating the impact of the type of enteral feeding in
infants with cardiac surgery, it was shown that, after surgery
exclusively breastmilk fed babies had better outcomes and
less infectious complications than those having formula or
breastmilk and formula together.?’

This study examines the difficulties involved in enteral
feeding. Factors that prolong PTFEF (with no parenteral
support) are examined, and causes for feeding
discontinuation are investigated.

Patients who have undergone CBP surgery have intestinal
functions with reduced absorption, reduced perfusion,
and increased permeability due to the emergence
of hypotension!® Sables-Baus et al" conducted a
retrospective study on 56 newborns with congenital
heart disease who underwent early-stage surgeries, in
which difficulties in the transition to enteral feeding were

Table 5. Variables arising from the feeding action itself

1. Factors affecting the period of transition to full enteral feeding

Yes (meanSD, median) (hours) No (meanSD, median) (hours) p
Gastric residue 78.5%30.1 77.5 78.2x107.5 53 0.001*
Distension 84.6+467 81 77.6%71.2 645 0.136
24 interruptions 129.2+148.2 91 67.51245 62 0.006*
2. Factors affecting the number of feeding interruptions

<4 (number) 24 (number) p
Gastric residue 40 15 0.008
Distension 5 7 0.001

*Statistically significant.

ICU: Intensive care unit, SD: Standard deviation
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evaluated. It was observed that intraoperative factors such
as cross clamp duration and deep hypothermic circulatory
arrest negatively affected oral feeding. In another study
conducted by Jadcherla et al.'® with cyanotic patients who
underwent CBP surgery, it was observed that the duration
of hospital stay was prolonged and initial feeding,
maximum enteral feeding, and full breast feeding were
significantly delayed. On the other hand, our study has
observed that the durations of aortic clamping, stay in
the pump, and surgery had no prolongation effect on
PTFEF. However, feeding discontinuation was significantly
elevated in patients with longer aortic clamp duration
and longer stay in the pump. Each 1-min increase in the
durations of aortic clamp and stay in the pump resulted
in 83 and 6.2 times increases in the rate of feeding
discontinuations, respectively.

Mechanical ventilation or other non-invasive respiratory
support systems have adverse effects on oral feeding®"°
Prolongation of intubation impedes coordination of
swallowing, makes oral feeding more difficult, and
increases the risk of oropharyngeal aspiration.?B
Likewise, our study also observed that as the duration
of intubation was prolonged, PTFEF was delayed and
feeding discontinuations increased. The mean duration of
intubation in this study was 3.7 days, and all patients were
discharged with oral feeding. Because all patients could
change over to complete oral feeding, it was not possible
to determine the risks of prolonged intubations about
other assisted feeding techniques such as nasogastric
catheter or gastrostomy.

As expected, patients with more frequent feeding
interruptions or with further belated transitions to full
enteral feeding had prolonged durations of ICU stay
Gastric residual was identified as one of the major
contributors to feeding interruptions. Patients with gastric
residual had prolonged PTFEF and increased frequencies
of interruptions and discontinuations. Not every gastric
residual incidence caused interruption; however, each
distension incidence resulted in interruption. In patients
with distention, the number of interruptions and intervals
of discontinuation were both increased; however, no
prolongations were observed regarding PTFEF. The risk
of feeding discontinuation was increased 9.6 times in
distention and 10.5 times in gastric residual. It was observed
that PTFEF was longer among patients with feeding
discontinuations.

Maurer et al'* retrospectively examined 82 patients, of
whom 28 were operated on for TGA. Nasogastric feeding
was initiated in the first 24 h in 55 of the 82 patients. The
remaining patients had a nasogastric catheter inserted
under anesthesiato initiate feeding in the early post-
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operative period. Percutaneous endoscopic gastrostomy
was required in five patients. A strong correlation was
observed among hospitalization stay, period of intubation,
period of ICU stay, and period of nasogastric tube feeding.
Birth weight, gestational age, sex, operation age, maternal
age, or poorly educated parents did not increase the risk
of nutritional disorders. Similarly, our study was unable
to correlate nutrition disorder with birth weight, sex, or
operation age. Maternal age and education level of parents
were not within our research parameters because this
study focused only on postoperative ICU follow-ups.

Congenital heart disease and neonatal heart surgery
are risk factors for necrotizing enterocolitis (NEC). The
predisposing factor for NEC in such patients is splanchnic
ischemia, which develops due to impairments in splanchnic
blood flow and oxygen transport.!>® In our study, there
were no NEC incidents. Because premature neonates were
excluded from the study, a crucial predisposing factor for
NEC was ruled out.

Diaphragm paralysis due to phrenic nerve damage may
develop after congenital heart disease surgery, leading
to respiratory failure, lung infection, prolonged hospital
stays, or even death!” Diaphragmatic paralysis was
observed in 18.4% of our patients. When the current
literature was examined, surgery-induced diaphragm
paralysis was found not to have been investigated in
terms of its effect on feeding. Our study has identified
that diaphragm paralysis has no influence on either
PTFEF or the discontinuation of feeding. Another
retrospective study conducted in our clinic from 1996 to
2005 examined 3.071 children who were operated on for
congenital heart disease and found that the incidence
of diaphragm paralysis was 4.9% and was more frequent
after arterial switch operation.'®

Echocardiographic findings of the patients were examined,
with particular respect to residual cardiac lesions. The
more commonly observed lesions were trivial or mild
neopulmonary failure, neoaortic stenosis, pericardial
effusion, pleural effusion, and residual VSD. No relationship
was discovered between residual lesions and enteral
feeding. In another study from our clinic, the somatic
growth of the great majority of patients who underwent
corrective cardiac surgery was normal by the end of the
first year following surgery. Residual cardiac lesions were
detected in 18.3% of patients.” Although our study could
not correlate residual heart lesions with early nutritional
difficulties, growth in the forthcoming periods may still be
adversely affected.

Infection incidences after cardiac surgeries are common
in children (13-31%), which significantly increases mortality
and morbidity rates?® We observed that in patients
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with infection, PTFEF was not prolonged, but feeding
interruptions were increased. Feeding was interrupted
within 40% of patients with infection.

Ideally, if there is no contraindication, enteral feeding
support should be administered as soon as possible,
after surgery? In a study on neonates and infants who
underwent heart surgery, patients were randomized into
two groups. One group received enteral feeds 4-6 h after
surgery, and the other group received feeds 48 h after
surgery. They showed that, in the early enteral feeding
group, the duration of mechanical ventilation and ICU stay
were shorter?? In our study, enteral feeding was initiated
in all patients within the first 24 h. Distinguishing from the
literature, all our patients were being orally fed at the time
of ICU discharge.

Study Limitations

The retrospective design was the restricting aspect of our
study. Prospective randomized studies will contribute to
the development of optimal feeding strategies for infants
who have undergone surgery due to congenital heart
disease.

CONCLUSION

In conclusion, there are multiple complex difficulties
in achieving successful oral feeding in neonates with
congenital heart disease surgery. As administered at our
clinic, early initiation of post-operative enteral feeding
contributes to a shortened hospitalization stay, achieving
a discharge without the requirement of feeding support
techniques, and reducing postdischarge homecare feeding
difficulties.
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ABSTRACT

Objective: The evidence base for extubation is limited, and some recommendations are based on
traditional habits and expert opinion. We organized this study to provide an objective interpretation of
the discussions regarding cuff deflation in extubation. Our aim was to reveal the results of maintaining
positive airway pressure until tracheal extubation and removing the endotracheal tube with the half-
deflated cuff.

Methods: This study was approved by the local ethics committee and performed in accordance with
the ethical standards of the Declaration of Helsinki. Written informed consent was obtained from the
patient. Patients were randomized to one of two groups using a sealed envelope technique. In the
control group, patients were extubated using the conventional method. In the study group, the pressure
adjustment valve was set to 20-30 cmH,O, and positive pressure was maintained until extubation. After
measuring the cuff pressure, the cuff was half-deflated, and the tracheal tube was removed.

Results: A total of 68 patients were included. There was no statistically significant difference between
the groups in terms of complications except coughing.

Conclusion: The most important finding was the lack of a statistically significant difference between the
two groups in terms of complications of extubation, except cough. This result is valuable because the
main concern is laryngeal injury by a half-deflated cuff. We attributed the low incidence of cough to the
excretion of irritants and the pressure gradient across the cuff after positive pressure. While there is a
lack of clear data on laryngeal injury with an undeflated cuff, considering its advantages, it is reasonable
to introduce this technique into daily practice.

Keywords: Extubation, extubation complications, positive airway pressure

oz

Amag: Ekstlibasyon uygulamasiicin kanittemelisinirlidir, bu nedenle bu konudaki bazi dneriler kaginilmaz
olarak geleneksel aliskanliklara ve uzman gértsiine dayanmaktadir. Bu ¢alismayi ekstlibasyonda kafin
indirilmesi ile ilgili tartismalara objektif bir yorum saglamak icin dizenledik. Amacimiz hava yolu

cerrahisi gegiren hastalarda trakeal ekstlibasyonda kafin yariya kadar indirilmesinin ve pozitif hava yolu
basincinin korunmasinin sonuclarini ortaya koymaktir.

Yontem: Bu calisma yerel etik kurul tarafindan onaylandi ve Helsinki Deklarasyonu'ndaki etik standartlara
uygun olarak yapildi. Yazili bilgilendirilmis onam alindi. Hastalar kapali zarf teknigi kullanilarak iki
gruptan birine randomize edildi. Kontrol grubundaki hastalar konvansiyonel yontemle ekstlibe edildi.
Galisma grubunda basing ayar valfi 20-30 cmH,O olarak ayarlandi ve ekstlibasyona kadar pozitif basing
korundu. Kaf basinci élclldikten sonra kafin havasi yariya indirildi ve trakeal tip cikarildi.
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Bulgular: Calismaya toplam 68 hasta dahil edildi. Oksiiriik disindaki komplikasyonlar acisindan gruplar arasinda istatistiksel olarak anlamli fark

yoktu.

Sonug: Bu calismada en 6nemli bulgu 6ksurtk disinda eksttibasyonun komplikasyonlari agisindan iki grup arasinda istatistiksel olarak anlamli
fark olmamasidir. Bu sonug, temel endisenin havasi tam inmemis kaf ile larinks yaralanmasi oldugu dustnildigtinde oldukga degerlidir. Calisma
grubundaki dustuk 6ksurik insidansini, yari sénuk kaf tarafindan irritan maddelerin atiliminin kolaylastirmasina ve pozitif basingin sebep oldugu
kaf proksimaline dogru olan basin¢ gradyanina bagladik. indirilmemis kaf ve pozitif basing ile ekstiibasyon sonrasi laringeal yaralanma ile ilgili net
veriler bulunmamakla birlikte, calismamiza dayanarak avantajlari ve geleneksel uygulamanin potansiyel eksiklikleri gdz éntine alindiginda, bu

teknigin ginlik pratige getirilmesi mantiklidir.

Anahtar Kelimeler: Ekstlibasyon, ekstlibasyon komplikasyonlari, pozitif havayolu basinci

INTRODUCTION

Methods for extubation have recently gained interest
because life-threatening post-extubation complications
are 3 times more common than post-intubation
complications! In 2012, an extubation management
guideline was published by the Difficult Airway Society.
The importance, complications, methods, and timing
of extubation were emphasized? According to this
guideline, it has been suggested that extubation during
inspiration facilitates secretion and excretion and may
reduce laryngospasm and breath-holding. Ikari and Sasaki®
reported that extubation performed during inspiration
reduces trauma and laryngospasm. The authors attributed
this finding to the fact that the glottis remained open
during inspiration. In the study of Andreu et al.%, extubation
immediately after giving positive pressure to the tube
decreased secretion leak and aspiration.It was suggested in
many studies that tracheal aspiration facilitates secretion
leakage by creating negative pressure distal to the cuff.>®

Besides the discussions on timing and suctioning issues
about extubation, another point is deflating the cuff. The
lack of evidence that the cuff should be deflated before
extubation left the debate inconclusive.

The evidence base for extubation practice is limited;
therefore, some recommendations on this subject are
inevitably based on traditional habits and expert opinion.
Because none of the claims mentioned above are based
on a randomized controlled trial, we organized this
randomized prospective study to provide an objective
interpretation of these discussions regarding cuff deflation
and extubation techniques.

In the study in which we examined the effect of a half-
deflated cuff on extubation complications in patients
who underwent surgery other than airway surgery in
2017, we found that breath-holding and sore throat were
statistically significantly less common in the study group
who were extubated with a half-deflated cuff’ With the
knowledge that patients undergoing airway surgery have
an even greater risk of complications after extubation due
to secretion and blood accumulation in the airway, we
conducted this study on patients who underwent airway
surgery.2'0

The aim of this study was to reveal the results of maintaining
positive airway pressure until tracheal extubation and
removing the endotracheal tube (ETT) half volume
deflating the cuff in patients undergoing airway surgery.

METHODS

Ethics and Selection of Participants: This study was approved
by the izmir Atatiirk Training and Research Hospital Local
Ethics Committee (decision no: 125, date: 16.09.2015) and
performed in accordance with the ethical standards of the
1964 Declaration of Helsinki. Between September 2017 and
December 2017, the patients underwent airway-related
surgery (tonsillectomy, adenoidectomy, septoplasty,
rhinoplasty, partial laryngectomy, larynx biopsy, vocal
cord surgery, sinus surgery) under general anesthesia.
The American Society of Anesthesiology (ASA) scores
between 1 and3 and the age range of 18-65 years were
included. Thyroid surgery and emergency surgeries, non-
fasting, morbidly obese, pregnant patients, and patients
with severe pulmonary disease, obstructive sleep apnea
syndrome, severe cardiac failure, anemia, muscle disease,
anesthetic drug allergy, and massive blood transfusion
were excluded. During the specified period, 68 patients
who met the inclusion criteria and agreed to participate
in the study were included. Written informed consent was
obtained from all patients. Patients were randomized to
one of two groups using the sealed envelope technique.

Study Design: Age, gender, height, weight, body mass index
(BMI), history of operation, comorbidities, history of allergy,
ASA score, Mallampati score, and type of current operation
were recorded.

Preoperative sedative agents were not administered.
Standard monitoring (electrocardiography, non-invasive
blood pressure, pulse oximetry, end-tidal CO,) and train
of four (TOF) monitorings were performed. Intravenous
propofol (2-3 mg/kg), rocuronium (0.5-0.6 mg/kg), and
fentanyl (1-2 mcg/kg) were administered for anesthesia
induction.

The Cormack-Lehane score, size of the ETT, and humber of
intubation attempts were recorded. The ETT was inflated
to a cuff pressure of 20-25 cmH,O (adjusted with rosch
endotest measuring device). Patients were ventilated
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in a pressure-controlled mode with a tidal volume of
approximately 6-8 mg/kg. The positive end-expiratory
pressure was set to 5 cmH,0. Vital findings were monitored
and recorded continuously.

Sevoflurane was applied to a mixture of 50% oxygen
nitrogen oxide for maintenance. At the end, the operation
recorded. Sugammadex 2-4 mg/kg was
administered to antagonize the neuromuscular agent.

time was

The group of patients: In the control group, when the
TOF ratio was >0.9, patients were extubated using the
conventional method. In the study group, the pressure
adjustment valve was set to 20-30 cmH,O, and positive
pressure was maintained until extubation. After measuring
the cuff pressure, the cuff was half-deflated, and the
tracheal tube was removed. The patient who could not
breath was ventilated with a tight-fitting face mask with a
Guedel airway.

Post-extubation breath-holding, laryngospasm,
bronchospasm, nausea, vomiting, cough (choking),
hemodynamic response to extubation (30% or more
increase in heart rate and blood pressure compared
to baseline), hypoxia (SpO, <90%), increased CO, in
respiratory expiration gas with mask (PetCO, >40 mmHg),
sore throat, and hoarseness were recorded.

Patients who were taken to the postoperative care unit
were followed up until the Modified Aldrete Score arrived
at10 points, and it was recorded whether they had nausea/
vomiting, hoarseness, and sore throat during the follow-up.

Statistical Analysis

Data were analyzed using Statistical Package for the Social
Sciences (SPSS) software for Windows version 21.0 (SPSS
Inc., Chicago, IL, USA). The normality of the distribution
was analyzed using the Kolmogorov-Smirnov test. The chi-
square test was used to compare categorical variables.
For the descriptive statistics of the study, the mean and
standard deviation for the data conforming to the normal
distribution were shown using the median, 25" percentile,
and 75" percentile for the data that did not comply with
the normal distribution. For comparison of continuous
independent variables that meet parametric assumptions,
the Independent samples t-test was used to compare
continuous variables, and the Mann-Whitney U test was
used to compare continuous independent variables
that do not meet parametric assumptions. The level of
significance was set at.

RESULTS

A total of 68 patients, including 30 females (44.1%) and
38 males (55.9%), were included in the study. The mean
age was 33.32 years and BMI was 23.83 kg/m? The mean
operation duration was 100.29 min.

The general characteristics of the patients, including their
age, gender, height, weight, BMI, number of intubation
attempts, time of operation, history of past operation/
comorbidities, ASA score, history of medication,
history of allergy, Mallampati score, Cormack-Lehane
classification, and size of tracheal tube, are presented
in Tables 1 and 2. There was no statistically significant

Table 1. General characteristics of patients with continious variables
Total (n=68) Croups
otal (n=
Control (n=34) Study (n=34)
y
Median Median Median P
MeanSD (percentile 25-75) MeanSD (percentile 25-75) MeanSD (percentile 25-75)
28.00 28.50 27.50 N
Age (years) | 33.32£14.12 (21.00-43.50) 33.44%14.71 (21.00-46.00) 33.21%13.72 (21.00-43.00) 0.768
. 170.00 171.00 170.00 .
Height (cm) | 170.84%9.26 (165.00-176.50) 172.00£9.33 (165.00-180.00) 169.68£9.18 (164.00-175.00) 0.301
) 69.50 70.00 66.50 N
Weight (kg) | 69.88%14.20 (57.50-80.00) 70.53%12.80 (60.00-80.00) 69.24%15.64 (56.00-80.00) 0.500
23.59 23.61 23.59
BMI 23.83+3.81 (20.75-26.78) 23.81%¥3.70 (2155-26.78) 23.85+3.98 (20.43-26.78) 0.961
1.00 1.00 1.00 *
NIA 1.04%0.21 (1.00-1.00) 1.03+0.17 (1.00-1.00) 1.06+0.24 (1.00-1.00) 0.558
Duration of
X 90.00 90.00 90.00 .
operation 100.29%57.05 (52.50-150.00) 99.85£59.50 (55.00-150.00) 100.74+55.38 (50.00-150.00) 0.936
(minute)
*Mann-Whitney U test.
cm: Centimeter, kg: Kilogram, BMI: Body mass index, NIA: Number of intubation attempt, SD: Standard deviation
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difference between the groups in terms of general
characteristics.

Complications following extubation are presented in
Table 3. When cough after extubation was compared, it
was observed that there were more cough complications
in the control group, and this difference was statistically
significant (p=0.046). No bronchospasm occurred in
either group. When breath-holding, laryngospasm,
bronchospasm, nausea/vomiting, hemodynamic response,
hypoxia, hypercapnia, throat ache, and hoarseness were

compared, no statistically significant difference was found
between the groups.

One patient in the study group had laryngospasm and
required positive pressure ventilation with a mask (for 3
minutes) and the Larson maneuver. She did not develop
any other complications following extubation. In the
study group, one patient had hypoxia and one patient
had hypercapnia. In the control group, no patients had
laryngospasm, hypoxia, or hypercapnia.

Table 2. General characteristics of patients with cathegorical variables
Groups
Total
Control Study p
n % n % n %
Female 30 | 441 14 41.2 16 471
Sex 0.625
Male 38 |55.9 20 |588 18 52.9
History Of past operation/ Pl’esent 40 588 20 588 20 588 1
comorbidities Absent 28 | 412 |14 412 |14 412
1 24 | 353 10 29.4 14 412
ASA grade 0.31
2 44 | 647 |24 |70.6 20 58.8
Present 58 | 853 31 91.2 27 79.4
History of medication 0.171
Absent 10 | 147 3 8.8 7 20.6
Present 58 | 853 29 853 29 853
History of allergy 1
Absent 10 [147 5 14.7 5 14.7
1 51 |75 26 | 765 25 735
Mallampati score 2 16 | 235 8 235 8 235 0.601
3 1 1.5 0 0] 1 2.9
Adenoidectomy 1 1.5 1 2.9 0 0
Adenotoncillectomy 1 1.5 1 2.9 0 0
Direct laryngeal biopsy 10 [14.7 7 20.6 3 8.8
Type of surgery Functional endoscopic sinus surgery 12 [17.6 4 1.8 8 235 0.325
Concha surgery 1 1.5 1 2.9 0 0
Nasal septum 39 |57.4 19 55.9 20 58.8
Toncillectomy 4 59 1 2.9 3 8.8
1 51 |75 25 735 26 76.5
Cormack-Lehane classification |2 14 1206 |8 235 6 17.6 0.727
3 3 4.4 1 2.9 2 5.9
5 1 1.5 1 2.9 0 0
55 3 4.4 2 5.9 1 2.9
6 5 7.4 3 8.8 2 59
Size of tracheal tube 6.5 1 1.5 1 2.9 0 0 0.633
7 10 [147 5 14.7 5 14.7
7.5 22 |32.4 8 235 14 412
8 26 |382 14 41.2 12 353
ASA: American Society of Anesthesiologists
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Ten patients in both groups had breath holding. Hoarseness
developed in a total of 8 patients (6 control group, 2 study
group; p=0.129) and all of them were relieved before
post-anethesia care unit discharge. Nausea/vomiting
complications were similar in the groups (5 vs. 4, p=0.5).
Hemodynamic response (7 vs. 10, p=0.401) and throat ache
(10 vs. 12, p=0.604) were higher in the study group, but
differences were not statistically significant.

DISCUSSION

The most important finding in this study is the lack of a
statistically significant difference between the two groups
in terms of complications of extubation, except cough. We
believe that this is an important point for the controversy
on cuff deflation and positive pressure application before
extubation, as the major issue was the lack of a randomized
controlled trial. In 2006, in a letter to the editor, Shamsai"
reported his “new” technique of removing the ETT without
deflating the cuff. He argued that the inflated cuff removes
secretions from the upper trachea and glottis during
extubation. He reported that the common problems

associated with extubation and injury to the vocal cord or
glottis are never seen with this technique. Naturally, the
safety of the technique was questioned as it requires good
evidence. Since the main topic of discussion is the concern
that the half-deflated cuff may cause injury to the epiglottis
and vocal cords, and it is not an easily acceptable change
to completely reverse the daily practice, we wanted to
conduct a stepwise experiment. Accordingly, we deflated
the cuff at half the volume rather than not deflating at all.

For Shamsai's”? method, another subject of criticism was
the ability of manual control of the pilot balloon to reliably
estimate cuff pressure.

Monitoring the cuff pressure before extubation ensures
that the cuff does not inflate further by nitrous oxide. Thus,
we have ruled out cuff pressure estimation from the pilot
balloon.

In 2016, inspired by Shamsai®, Priebe reported his modified
new technique. He monitored the cuff pressure instead
of manually checking the pilot balloon, and he removed
the tube after applying 30-40 cm H,O pressure to the

Table 3. Complications
Groups
Total
Control Study P
n % n % n %
Absent 48 70.6 24 70.6 24 70.6
Breath-holding 1
Present 20 29.4 10 29.4 10 29.4
Absent 67 98.5 34 100 33 97.1
Laryngospasm 0.5
Present 1 1.5 0 0 1 29
Absent 68 100 34 100 34 100
Bronchospasm -
Present 0 0 0 0 0 0
Absent 59 86.8 29 853 30 88.2
Nausea/vomiting 0.5
Present 9 13.2 5 14.7 4 1.8
Absent 57 85.1 26 76.5 31 93.9
Cough 0.046
Present 10 14.9 8 235 2 6.1
Absent 51 75 27 79.4 24 70.6
Hemodynamic response 0.401
Present 17 25 7 20.6 10 29.4
Absent 67 98.5 34 100 33 97.1
Hypoxia 0.5
Present 1 1.5 0 0 1 29
Absent 67 98.5 34 100 33 97.1
Hypercapnia 0.5
Present 1 1.5 0 0 1 2.9
Absent 46 67.6 24 70.6 22 64.7
Throat ache 0.604
Present 22 32.4 10 29.4 12 353
Absent 60 88.2 28 82.4 32 94.]
Hoarseness 0.129
Present 8 1.8 6 17.6 2 5.9
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airway. He claimed that none of the 2,500 patients to
whom he applied this method had any problems related
to extubation. Based on his impressions, this technique
reduces post-extubation upper airway problems and non-
upper airway-related hypoxemia.

Due to our observations, more secretions and blood were
extruded with the tube in extubations made with a half-
deflated cuff compared with the traditional method. Thus,
the need for oropharyngeal suctioning after extubation is
decreased.

Because of the lack of statistically significant differences
in demographic characteristics, tube size, cuff volume,
number of intubation attempts, and operation type
between the two groups, the incidence of complications
deriving from these factors, such as sore throat and
hoarseness, is equally affected.

The second important finding of the current study is the
statistically significantly low incidence of cough in the
study group. Secretion and hemorrhage make extubation
difficult in patients undergoing airway-related surgery,
and it can be easier by the elimination of these factors.
We attributed the low incidence of cough in the study
group to the facilitation of excretion of these irritants
by the half-deflated cuff and positive pressure. With the
pressure gradient across the cuff after positive pressure,
secretion, blood, and surgical debris are removed above
the cuff. These findings overlap with the study of Andreu
et al' which reported coughing higher in number
compared with the traditional method. Reducing cough
during extubation is important in head and neck surgery
to prevent hypertensive response and increase intracranial
pressure. From another aspect, reducing cough could also
reduce the transmission of some diseases via droplets or
airborne routes. We think that this factor especially gained
importance after the pandemic.

Although it has been stated that cough is one of the causes
of laryngospasm in the studies performed, there was no
statistically significant difference in laryngospasm between
the two groups in our study. Contrary to the study by Kern
et al®, hypertension and tachycardia due to coughing
were more common but not statistically different between
groups.

It has been reported that the application of positive
pressure reduces hypoxia and accordingly laryngospasm,
and even increases the glottis adductor reflex threshold by
providing recruitment in the lungs? In our study, hypoxia
was observed in only one patient in the study group.
Contrary to previous claims, no statistically significant
result was obtained in terms of the frequency of hypoxia
or hypercarbia in our study.

It is possible that these non-overlapping results may be
more pronounced and make a difference by not deflating
the cuffatall, providing increased and maintained positive
pressure and positive end-expiratory pressure.

The idea that extubation without deflation of the cuff will
cause laryngeal damage is generally advocated based on
self-extubation complications in the intensive care unit.
However, studies reporting this hypothesis have some
limitations. According to the study cited by Atkins et al'é,
laryngeal trauma in 4 of 50 self-extubated patients was
associated with self-extubation, whereas laryngeal trauma
in 5 of 50 patients in the control group was associated with
intubation.

Laryngeal injury may be a complication of intubation or
may be due to many other factors in patients admitted
to the intensive care unit. Therefore, these etiologic
factors cannot be excluded in studies reporting that self-
extubation causes laryngeal damage.”'®

In addition, although there was no statistically significant
difference in hypoxia and hypercarbia between the
groups, when the cuff is deflated, theoretically, positive
airway pressure cannot be maintained until the moment
of extubation, and effective lung inflation and recruitment
before extubation cannot be performed.

While there is a lack of clear data on laryngeal injury
following extubation with a half-deflated cuff and positive
pressure and there are potential shortcomings associated
with traditional practice considering its advantages based
on our study, it is reasonable to introduce this technique
into daily practice after conducting more randomized
controlled studies.

Study Limitations

Limitations of our study include the small size of the
study population, inability to strictly differentiate the
origin of the complication, whether it is due to intubation
or extubation, and finally, although the cuff is not fully
deflated, the positive pressure may not be maintained by
the half-deflated cuff.

CONCLUSION

Maintaining positive airway pressure until tracheal
extubation and removing the ETT with a half-deflated
cuff reduced cough complications; however, there was no
difference between the conventional method in terms
of other airway problems. Although this study provides a
benchmark, further prospective studies with larger sample
sizes are required to support the safety and advantages of
this method.
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oz

Amag: Karbonmonoksit (CO) zehirlenmesi, hicrelere oksijen tasinimin azaldigi ve sunumunun
bozuldugu bir durumdur. CO zehirlenmesindeki doku hipoksisinin, oksidatif strese yol actigl ve
inflamasyonu uyardigi bilinmektedir. Son yillarda yapilan galismalarda kirmizi hiicre dagilim genisliginin
(RDW) bircok hastalikla iliskili oldugu gosterilmistir. Literatirde, RDW ile ilgili bircok ¢alisma olmasina
ragmen CO zehirlenmesi ile RDW arasindaki iliskiyi degerlendiren ¢ok az galisma bulunmaktadir.
Galismamizin amaci; CO zehirlenmesi ile RDW arasinda iliski olup olmadigini arastirmaktir.

Yontem: Retrospektif olan bu ¢alismaya, acil servise basvuran CO zehirlenmesi tanisi konulmus, kan gazi
dlcimlerinde karboksihemoglobin (COHb) dlizeyi 2%5 olan, 18 yas Uzeri eriskin olgular alindi. Calismaya
dahil edilen olgularin yas, cinsiyet, kan gazlarindaki COHb duzeyleri, tam kan sayimi parametreleri,
CO zehirlenmesi ve etkileri nedeniyle istenen konsultasyonlari, hiperbarik oksijen (HBO) tedavisi alip
almadiklari ve sonlanimlari kayit altina alindi. Calismaya dahil edilen olgu grubunun RDW duzeylerinde
CO zehirlenmesi ile iliskilendirilebilecek bir degisiklik olup olmadigl belirlenen kontrol grubu ile
karsilastirilarak arastirildi.

Bulgular: Calismaya 59 olgu dahil edildi. Olgu grubunun RDW ortalamasi (13,61%1,12), kontrol grubunun
RDW ortalamasindan (12,99+0,59) istatistiksel olarak yuksek bulundu (p<0,001). Olgu grubunun COHb
duzeyleri ile RDW duzeyleri arasinda pozitif yénde cok dlstk dizeyde korelasyon olmasina karsilik
istatistiksel olarak anlamli olmadigi saptandi (r=0,157, p=0,235). Olgu grubundan HBO tedavisi alanlar
ile almayanlar arasinda RDW ortalamalari acisindan fark saptanmadi. Olgu grubunun beyaz kan hicresi
(WBC) (p<0,001), nétrofil (p<0,001), nétrofil/lenfosit orani (p<0,001) ortalamalari kontrol grubunun
ortalamalarindan anlamli diizeyde ylksek bulundu.

Sonug: CO zehirlenmesinin temelindeki hipoksinin oksidatif strese yol acarak inflamatuvar sureci
uyarabildigi bununla iliskili olarak RDW, WBC, nétrofil diizeylerinde artisa neden oldugu gérilmustir.
Anahtar Kelimeler: Karbonmonoksit zehirlenmesi, kirmizi hiicre dagilim genisligi, karboksihemoglobin,
hiperbarik oksijen tedavisi

ABSTRACT

Objective: Carbon monoxide (CO) poisoning is a condition which oxygen transport is reduced and
presentation is impaired. Red cell distribution width (RDW) is associated with many diseases. Although
there are many studies on RDW in the literature, there are very few studies evaluating the relationship
between CO poisoning and RDW. The aim of our study is to investigate whether relationship between
CO poisoning and RDW.
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Methods: Patients who applied to the emergency service, CO poisoning was diagnosed, their age 18 years and over, their blood gas measurements
showed a carboxyhemoglobin (COHb) level of 25%, were taken in this retrospective study. It was recorded that research participants' age, sex,
COHb levels in blood gases, hemogram, consultation due to CO poisoning and effects, whether taken hyperbaric oxygen (HBO) and its outcomes.
Whether there was a change that could be attributed to CO poisoning at the RDW levels was investigated.

Results: Fifty-nine cases were included in the study. The mean RDW of the study group (13.61£1.12) was higher than that of the control group
(12.99£0.59) (p<0.001). There was a very low correlation between COHb levels and RDW levels in the case group (r=0.157, p=0,235). There was no
difference between patients with HBO and those without HBO treatment in terms of RDW averages. White blood cell (WBC) (p<0.001), neutrophil
(p<0.001) and neutrophil/lymphocyte (p<0.001) averages of the study group were higher.

Conclusion: Hypoxia, the basis of CO poisoning, can induce oxidative stress and stimulate the inflammatory process, resulting in an increase in

WBC, neutrophil, and RDW levels.

Keywords: Carbon monoxide poisoning, red cell distribution width, carboxyhemoglobin, hyperbaric oxygen therapy

GIRiS

Karbonmonoksit (CO), karbon iceren bilesiklerin tam
olmayan yanmasi sonucunda olusan renksiz, kokusuz, tatsiz
veirritanolmayan bir gazdir. CO zehirlenmesiise zehirlenme
kaynakli 6lumlerin 6nde gelen sebeplerindendir. CO
zehirlenmesi temelde hicrelere oksijen tasiniminin
azaldigi ve sunumunun bozuldugu doku hipoksisiyle
karakterize bir durumdur! CO zehirlenmesindeki doku
hipoksinin, oksidatif strese yol agarak inflamasyonu
uyardigi bilinmektedir.?

Kirmizi hicre dagilim genisligi (RDW) kirmizi kan hucresi
boyut dagilim egrilerinden elde edilen ve standart tam kan
sayiminin rutin bir parcasi olarak rapor edilen, kirmizi kan
hicresi boyutundaki heterojenligin (anizositozun) nesnel bir
olcimudur. RDW, klinikte genellikle aneminin ayirici tanisi
icin kullanilir. Son yillarda yapilan bazi ¢calismalarda; RDW ile
inflamasyon arasindaki iliski arastirilmistir. Pierce ve Larson?
inflamatuvar sitokinlerin eritrositlerin  olgunlasmasini
suprese ettigini bulmuslar ve immatir eritrositlerin
dolasima girerek eritropoezi hizlandirabilecegini ifade
etmislerdir. CO zehirlenmesi durumunda hastalarin CO
maruziyet sUresi arttikca, daha yiksek noétrofil, lenfosit,
ortalama trombosit hacmi, karboksihemoglobin (COHb) ve
RDW seviyelerine sahip oldugu bilinmektedir.*

Ayrica RDW'nin anemi tanisiyla iliskili olmasinin yani
sira pndémoni, pulmoner emboli, periferik arter hastaligl,
konjestif kalp yetmezligi, akut miyokard infarktlsu ile
de iliskili oldugunu gosteren calismalar da literatlirde

mevcuttur.  Yapilan c¢alismalarda; bu durumlardaki
RDW duzeylerinin ylUkselmesi, inflamatuvar slrecle
iliskilendirilmistir ve RDW'nin inflamasyon belirteci

olabilecegi Gzerinde durulmustur>® Bu verilere dayanarak
yaptigimiz bu ¢alismanin amaci CO zehirlenmesi ile RDW,
hemoglobin (Hb), lbkosit-beyaz kan hicresi (WBC), nétrofil,
lenfosit, nétrofil/lenfosit orani (NLR) arasinda bir iliski olup
olmadigini géstermektir.

YONTEM
Calisma icin Saglik Bilimleri Universitesi, Bozyaka Egitim ve
Arastirma Hastanesi, Etik Kurulu'ndan izin alindiktan sonra
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(tarih: 05.07.2017, karar no: 1) hastanenin merkez arsiv ve
bilgisayar sisteminden yararlanilarak veriler retrospektif
olarak toplanmistir. Dahil olma kriterleri 01.02.2015-
31.03.2017 tarihleri arasinda ICD tani kodu T58 (CO'nun
toksik etkisi) ve ICD tani kodu T59 (gazlar, dumanlar ve
buharlarin toksik etkisi) ile acil servise basvuran, kan gazi
ol¢timlerinde COHb dizeyi 2%5 olan, 18 yas ve Uzeri eriskin
hastalar olarak belirlenmistir. Dislama kriterleri ise travma
hastasi olmak, sepsis, idrar yolu enfeksiyonu, pndmoni
gibi bir enfeksiyona sahip olmak, kan gazi dl¢imlerinde
COHb duzeyi bakilmamis olmak, kan gazi dlgiimlerinde
COHb duzeyi <%5 olmak, hemogram tetkiki bakilmamis
olmak, anemisi olmak (erkeklerde Hb <13 g/dL, kadinlarda
Hb <12 g/dL), gebe olmak ve 18 yasin altinda olmak olarak
belirlenmistir.

CO zehirlenmesi geciren hastalar olgu grubunu
olusturmustur. Calismaya dahil edilen olgularin yas,
cinsiyet, kan gazlarindaki COHb duzeyleri, Hb, l&kosit,
notrofil, lenfosit, NLR, CO zehirlenmesi ve etkileri nedeniyle
istenen konsultasyonlari, hiperbarik oksijen (HBO) tedavisi
alip almadiklari ve sonlanimlari (taburcu, yatis, sevk, eksitus,
tedavi red) kayit altina alinmistir. Calismaya dahil edilen
olgu grubunun, RDW, Hb, WBC, nétrofil, lenfosit ve NLR'yi,
CO zehirlenmesi ile iliskilendirilebilecek bir degisiklik
olup olmadigini degerlendirmek Utzere olgu grubu, bilinen
komorbid hastaligi olmayan, hastaneye basvurusunda
inflamasyonu tetikleyecek bir patoloji saptanmayan,
basvurusundaki  hemogram  parametreleri  referans
araliginda olan, saglikla taburculugu yapilan 18 yas ve Uzeri
eriskinlerden olusan kontrol grubu ile karsilastirilmistir.

Yapilan calismalarda COHb diizeyi %25 ve Uzerinde ise
agir zehirlenme olarak degerlendirilmektedir’ Bu nedenle
COHb dizeyi %25 ve altinda olan hastalar hafif zehirlenme,
Uzerinde olan hastalar agir zehirlenme olarak kaydedildi.

istatistiksel Analiz

Tanimlayici 6lgutler ortalama ve yuzde dagilimi olarak
sunulmustur.  Verilerin  normal dagilima uygunlugu
Kolmogorov-Smirnov  testi ile  kontrol edilmistir.

Gruplar arasindaki ortalama farklarinin saptanmasi igin
parametrik kosullarin saglandigi durumlarda Student's



t-testi, karsilanamadigl durumlarda Mann-Whitney U testi
kullanilmistir. Calisma kapsaminda toplanan hasta verileri
Statistical Package for the Social Sciences (SPSS) version
15.0 (IBM SPSS Statistics for Windows version 15.0 Armonk,
NY) ile analiz edilmistir. Anlamlilik dizeyi p<0,05 olarak
alinmistir.

BULGULAR

Calismanin olgu grubunu olusturmak icin 01.02.2015-
31.03.2017 tarihleri arasinda CO zehirlenmesi ile basvuran
157 hasta taranmistir. Elli bes hasta kan tetkiklerinde
eksiklikler olmasi, 27 hasta COHb <5 olmasi, 9 hasta 18
yas alti pediatrik olgu olmasi, 7 hasta anemisinin olmasi
nedeniyle (toplam 98 hasta) calisma disi birakilmistir.
Calismanin olgu grubuna 59 hasta dahil edilmistir.

Hastalarin  demografik verilerine bakildiginda, olgu
grubundaki hastalarin 31'i (%52,5) kadin, 24'G (%47,5) erkek
iken; kontrol grubundaki hastalarin 26'si (%44,1) kadin, 33'U
(%55,9) erkek idi. Hastalarin buytk ¢cogunlugunu, 18-29 yas
arasi hastalar olusturmaktaydi (Tablo 1).

Calismaya katilan olgu ve kontrol grubunun RDW, WBC,
notrofil, lenfosit, nétrofil/lenfosit, Hb ortalama degerleri
tabloda gértlmektedir. Olgu grubunda RDW, WBC, noétrofil
degerleri ile NLR, kontrol grubuna kiyasla anlamli olarak
yuksektir (p<0,001) (Tablo 2).

Calismaya katilan olgu grubunun %43,1'i icin konstltasyon
istenmis olup bu konsultasyonlarin ¢ogunun su alti
hiperbarik tip ve kardiyoloji birimlerinden istenmis oldugu
saptanmistir. Calismaya katilan olgu grubunun %84,7'si
taburcu olurken, %3,4'0 yogun bakima yatirilmis, diger
%3,4'0 koroner yogun bakim olanaklarina sahip bagska
merkeze sevk edilmis, %8,5'i de tedaviyi reddetmistir. Ayrica
olgu grubunun COHb araliklari da tabloda gérilmektedir
(Tablo 3).

Calismaya katilan olgu grubunun COHb ve RDW dlzeyleri
arasinda korelasyon olup olmadigl Pearson korelasyon
analizi ile incelendiginde, iki dlizey arasinda pozitif yonde

Tablo 1. Calismaya katilan olgu ve kontrol gruplarinin
demografik 6zellikleri
Olgu grubu Kontrol grubu
n (%) n (%)
Cinsiyet
Kadin 31(52,5) 26 (44,1)
Erkek 28 (47,5) 33(55,9)
Yas gruplari
18-29 20(33,9) 18 (30,5)
30-39 5(8,5) 7(11,8)
40-49 5(8,5) 6 (10,2)
50-59 8(13,6) 7(11,8)
60-69 10 (16,9) 11(18,6)
70-79 5(8,5) 5(8,5)
80-89 6(10,2) 5(8,5)

BARUT P ve ark. Karbonmonoksit Zehirlenmesi ve RDW

¢ok dusuk duzeyde korelasyon olmasina karsilik bu
korelasyon istatistiksel olarak anlamli degildir (r=0,157,
p=0,235).

Calismaya katilan olgu grubundaki hastalar, COHb
dizeyleri agisindan 25 ve altinda olanlar ile 25'in Gstlinde
olanlar olarak ikiye ayrilip RDW, Hb, l&kosit, ndtrofil, lenfosit
ortalamalari acisindan karsilastirilmistir. iki grup arasinda
istatistiksel olarak anlamli bir fark saptanmamistir. HBO
tedavisi alanlar (9 hasta) ile almayanlar (50 hasta) arasinda
RDW ortalamalari agisindan istatistiksel olarak anlamli bir
fark saptanmamustir (Tablo 4).

TARTISMA
CO zehirlenmesi ile basvuran olgularin retrospektif
incelendigi bu arastirmada, olgu grubunu olusturan

hastalarin kontrol grubu ile karsilastirilmasi neticesinde,
RDW, WBC, nétrofil degerleri ile NLR arasinda istatistiksel
olarak fark saptandi. inflamasyon gostergesi olan bu
degerler, zehirlenme grubunda anlamli derecede yuksekti
(p<0,001). COHb duzeyi ile RDW arasinda anlaml bir
korelasyon olmadigi, COHb duzeyi yuksekligi ve HBO
tedavisi almak ile RDW duzeyinin degismedigi saptandi.
Bu hastalar icin konsultasyon olarak en sik hiperbarik tip
ve kardiyoloji kliniklerine danisildigl goruldi. Hastalarin
buylk bir cogunlugu sifa ile taburcu edilmisti (%84,7).

CO zehirlenmesi ile RDW arasindaki iligskiyi inceleyen
pek c¢ok yayin vardir. Acil servise basvuran 237 hastanin
tarandigl bir calismada koroner arter hastaligi olan CO
zehirlenmelerinde RDW nin belirgin sekilde ytkseldigi
gorulmustir’® Acil servise basvuran 442 adet CO
zehirlenmesinin tarandigl bir baska yayinda, zehirlenme
grubunun WBC, RDW, trombosit, lenfosit, ndtrofil, NLR
ve trombosit/lenfosit orani degerleri kontrol grubu ile
kiyaslandiginda anlamli derece yuksek bulunmustur." Bir
diger calismada ise 380 adet cocuk CO zehirlenme hastasi
taranmistir. RDW seviyesi hafif, orta ve agir zehirlenme
gruplarinin hepsinde yUksek olarak saptanmistir.?

Tablo 2. Calismaya katilan olgu ve kontrol gruplarinin
laboratuvar bulgulari

Olgu grubu Kontrol grubu

OrtalamatSS | Ortalama*SS P
RDW 13.61%1,12 12,99+0,59 0,001
Hb 14,06%1,35 14,38%1,23 0,170
WBC 9,71£2,89 7,641 40 0,001
Notrofil 6,39+2,87 4 461,09 0,001
Lenfosit 2,56%1,45 2,47%0,74 0,689
Notrofil/lenfosit | 3,36%2,52 1,97%0,82 0,001
SS: Standart sapma, Hb: Hemoglobin, RDW: Kirmizi hiicre dagilim
genisligi, WBC: Beyaz kan hucresi
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2014 yilinda Turkdogan ve ark.'nin? yaptiklari calismada, 429
kisiden olusan CO zehirlenmeli olgu grubu ile 39 kisiden
olusan kontrol grubunun RDW degerleri karsilastirilmis
ve olgu grubunun RDW degerlerinin ortalamasi, kontrol
grubunun RDW degerlerinin ortalamasindan istatistiki
olarak anlamli dizeyde ylUksek bulunmustur (olgu grubu:
141£1,7, kontrol grubu: 12,7#1,8, p<0,01). 2013 yilinda
Kurtoglu ve ark.'nin® yaptiklar ¢alismada, sigara icen 220
saglikli kisiden olusan olgu grubu ile daha 6nce sigara

kullanim o6ykust olmayan 230 saglikli kisiden olusan
kontrol grubunun RDW degerleri karsilastirilmis ve RDW
degerlerinin ortalamasi sigara icen olgu grubunda, sigara
icmeyen saglikli kontrol grubuna gore istatistiki olarak
anlamli dizeyde yiksek bulunmustur (olgu grubu: 13,9%1,2,
kontrol grubu: 13,1£0,8, p<0,0001). Biz CO zehirlenmeli
olgu grubunun RDW ortalamasinin, kontrol grubunun
RDW ortalamasindan istatistiksel olarak anlamli dizeyde
yuksek oldugunu saptadik (olgu grubu: 13,61%1,12, kontrol

Tablo 3. Olgu grubunun konsiiltasyon ve sonlanim durumu ile COHb diizeyleri

Olgu grubunun konsiiltasyon durumu n (%)
Konsultasyon istenen hasta sayisi 25 (43,1)
Konsultasyon istenilen birim

Su alti hiperbarik tip 14 (53,8)
Su alti hiperbarik tip + kardiyoloji 9 (34,6)
Su alti hiperbarik tip + néroloji 1(3,8)
Genel cerrahi yanik birimi 1(3,8)
Su alti hiperbarik tip + kardiyoloji + anesteziyoloji ve reanimasyon 1(3,8)
Olgu grubunun sonlanim durumu n (%)
Taburcu 50 (84,7)
Yogun bakima yatis 2(3,4)
Koroner yogun bakima sevk 2(3,4)
Tedavi red 5(8,5)
Olgu grubunun COHb diizeyleri n (%)
%5< COHb <%10 8(13,5)
%10< COHb <%20 15 (25,4)
%20< COHb <%30 23(38,9)
%30< COHb <%40 11(18,6)
%40< COHb <%50 2(33)
COHb: Karboksihemoglobin

Tablo 4. Olgu grubunda COHb diizeyi yiiksek olanlarda ve HBO tedavi alanlarda, RDW diizeyinin karsilastirilmasi

COHb <25 (n=37) COHb >25 (n=22)

OrtalamazSS OrtalamazS$S P
RDW 13,52%1,14 13,76%1,09 0,42
Hb 13,98%0,7 14,01+0,8 0,32
WBC 9,613 9,941 1 0,65
Notrofil 6,1t0,8 6,3%1,09 0,33
Lenfosit 25412 2.47+0,7 0,41

HBO tedavisi alanlar (n=9) HBO tedavisi almayanlar (n=50)

OrtalamaxSS OrtalamaxSS P
RDW 13,85+0,73 13,57+1,17 0,25
Hb 14,01+1,] 13,7912 0,72
WBC 9.8+0,5 9.9+0,6 0,37
Notrofil 59+0,7 6,0%1,1 0,42
Lenfosit 2,4x0,7 2,5%11 0,17

oksijen

COHb: Karboksihemoglobin, SS: Standart sapma, RDW: Kirmizi hiicre dagilim genisligi, Hb: Hemoglobin, WBC: Beyaz kan hicresi, HBO: Hiperbarik
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grubu: 12,99+0,59, p<0,001). Literattrdeki calismalarla
uyumlu olarak bizim ¢alismamizda da olgu grubunun
RDW ortalamasi kontrol grubundan anlamli olarak yUksek
bulunmustur. Bu da bize CO zehirlenmesinde inflamatuvar
yanit olustugunu distindirmastur.

Literatirde, CO zehirlenmesinin klinik siddeti ile kan
COHb duzeyleri arasinda korelasyon olup olmadigi halen
tartismalidir. Hampson ve Hauff' yaptiklari calismada,
CO zehirlenmeli genis bir hasta grubunda kan COHb
duzeylerinin klinik durumla baglantisinin net olmadigini,
zehirlenmenin ciddiyetini ve seviyesini gdstermedigini
belirtmislerdir. Geng ve Aygiin'iin®® 2013 yilinda yayinlanan
calismasinda COHb duzeyi ile CO zehirlenmesinin siddeti
arasinda korelasyon bulunmadig ifade edilmistir.

Calismamizda; olgu grubunun COHb ve RDW dlzeyleri
arasindaki korelasyon pearson korelasyon analizi ile
incelendiginde, iki dlizey arasinda pozitif ydnde ¢ok dusik
duzeyde korelasyon olmasina karsilik bu korelasyonun
istatistiksel olarak anlamli olmadigi saptanmistir (r=0,157,
p=0,235). Bu durum calismamizdaki olgu sayisinin az
olmasindan kaynaklanmis olabilir.

CO zehirlenmeli hastalarin ciddiyetinin; hafif, orta,
agir zehirlenme olarak degerlendirilebilecegi yapilan
arastirmalarda bildirilmektedir. COHb duzeyini %25'in
Uzerinde olan, biling kaybi, konflizyon gibi ndérolojik
bulgulart olan veya kardiyak iskemi bulgulari olan
olgularin agir zehirlenme olarak degerlendirilebilecegi
ifade edilmektedir? Ayni zamanda agir zehirleme olarak
ifade edilen bu bulgularin, HBO tedavi endikasyonlari ile
ortlstugu goérulmektedir.

Calismamizda HBO tedavi alan ve almayan olgularin RDW
ortalamalarini karsilastirildik ve istatistiki olarak anlaml
olmadigini saptadik (HBO tedavisi alanlar: 13,85+0,73, HBO
tedavisi almayanlar: 13,57£1,17). Ayrica COHb >%25 olan
olgularla COHb <%25 olan olgularin RDW ortalamalarini
karsilastirdik ve istatistiki olarak anlamli olmadigini
saptadik (COHb >%25 olan olgular: 13,76+1,09, COHb <%25
olan olgular: 13,52%1,14).

Ayrica c¢alismamizda; CO zehirlenmeli olgu grubunda,
kontrol grubuna gore istatistiki olarak anlamli WBC ve
notrofil ytksekligi oldugunu saptarken, olgu ve kontrol
grubu arasinda lenfositler agisindan anlamli degisiklik
olmadigini saptadik. 2014 yilinda Tiarkdogan ve ark?
yaptiklari c¢alismada, inflamasyonla iliskili belirte¢ olan
WBC'nin ortalamasini olgu grubunda kontrol grubuna
gbre anlamli dizeyde ylUksek bulmuslardir (olgu grubu:
9,9£3,4, kontrol grubu: 8,5+2,9x103/mL, p=0,01). 1994 yilinda
Lee ve ark'® yaptiklari calismada akut CO zehirlenmeli
olgularda hematolojik degisiklikleri degerlendirmislerdir
ve bu olgularda nétrofil artisinin hakim oldugu WBC
yUksekligi tespit etmislerdir. Calismamizda WBC ve

BARUT P ve ark. Karbonmonoksit Zehirlenmesi ve RDW

noétrofil ortalamasinin olgu grubunda kontrol grubuna goére
istatistiki olarak anlamli dizeyde ylksek bulunmasi, CO
zehirlenmesinin patofizyolojisiyle ve literatir ile uyumlu
olmakla birlikte CO zehirlenmesinde hipoksiyle uyarilan
inflamasyonu da desteklemektedir.

Calismanin Kisituliklari

GCalismamizin  bazi  kisitliliklari  mevcuttur. Calismamiz
retrospektif oldugu icin hastalarin bilgilerine hastanemizin
merkez arsivinden ve bilgisayar sisteminden ulasilmistir
ve buradaki bilgilerin dahilinde RDW'yi etkileyecek
hastaliklari olan olgular ekarte edilmeye calisitmistir.
Retrospektif olmasi nedeni ile az sayida hasta verisine
ulasilabildi. CO zehirlenmesinin klinik siddeti (biling
kaybi, konfizyon varligl, koma skalasi, iskemik bulgular
gibi veriler elimizde olmadig icin) ile RDW'nin arasindaki
iliski degerlendirilememistir. Yalnizca COHb degeri %25'in
Uzerinde olmasinin bir fark yaratmadigina bakilmig, anlamli
bir sonug¢ bulunamamistir. Calismamizdaki olgu sayisinin
az olmasi ve tim olgularin icinde kardiyak etkilenimi olan
olgu sayisinin da istatistiki ¢alisma icin yetersiz olmasi
sebebiyle CO zehirlenmesindeki akut kardiyak etkilenim
ile RDW arasindaki iliski degerlendirilememistir.

SONUC

CO zehirlenmesinin temelindeki hipoksinin oksidatif
strese yol acarak inflamatuvar sureci uyarabildigi bununla
iliskili olarak RDW, WBC, nétrofil diizeylerinde artisa neden
olabildigi sdylenebilir ancak bu degerler COHb dulizeyi ve
HBO tedavi gerekliligi hakkinda bilgi vermez. RDW, WBC,
Hb, lokosit, notrofil, lenfosit, NLR gibi parametrelere
bakilarak CO zehirlenmesinin siddetinin ne oranda
oldugu tahmin edilebilir. Bu da birden fazla zehirlenme
hastanin oldugu toplu zehirlenmelerde zehirlenen ve
zehirlenmeyen hastanin ayirrminda  kullanilabilir.  Bu
amacla CO zehirlenmesi ile RDW arasindaki iliskinin
degerlendirilebilmesi agisindan prospektif ve olgu sayisinin
fazla oldugu calismalara ihtiyag oldugunu distinmekteyiz.
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Cikar Catismasi: Yazarlar bu makale ile ilgili olarak herhangi
bir ¢cikar gatismasi bildirmemistir.

Finansal Destek: Calismamiz igin hi¢bir kurum ya da kisiden
finansal destek alinmamistir.
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Hemgsirelerin Genel Afete Hazirlik Durumlari ve Etkileyen

Faktorler
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oz
Amag: Bu calismanin amaci hemsirelerin genel afete hazirlik durumlarini ve etkileyen faktorleri
belirlemektir.

Yéntem: Tanimlayici ve kesitsel tipteki arastirma, Mayis-Aralik 2022 arasinda izmir ilindeki bir egitim ve
arastirma hastanesinde yuruttlmustir. Arastirma hastanenin tim birimlerinde ¢alisan 211 hemsire ile
gerceklestirilmistir. Verilerin toplanmasinda “Hemsire Tanitim Formu” ve “Genel Afete Hazirlik Olcegi”
kullanilmistir. Verilerin analizinde tanimlayici istatistikler, gruplar arasindaki farkliliklar belirlemek igin
one-way ANOVA, Kruskal-Wallis, Mann-Whitney U ve bagimsiz gruplarda t-testi kullanilmistir.

Bulgular: Arastirmaya katilan hemsirelerin yas ortalamasi 36,26%8,52 olup, %93,4'U kadindir. Hemsirelerin
%L46,4'U Hastane Afet ve Acil Durum Planini (HAP) bildigini ancak okumadigini, %87,2'si HAP'de gorevi
olmadigini bildirmistir. Hemsirelerin %43,1'i HAP'ye iliskin egitimi aldigini bildirmistir. Hemsirelerin
%29,9'u meslek yasaminda hi¢ afet ve/veya olagan disi durumlarda gérev aldigini ifade etmistir.
Hemsirelerin genel afete hazirlik 6l¢ceginden aldiklari toplam puan ortalamasi 90,63+7,23 saptanmustir.
Hemsirelerin genel afete hazirliklari ile medeni durumu (t=-1,919; p<0,05), egitim dizeyi (KW=14,683;
p<0,05), HAP'de gorevli olma (U=3105,00; p<0,05), HAP'deki gérevini ve pozisyonunu bilme (U=2538,50;
p<0,05), HAP'nin suresini bilme (U=1927,50; p<0,05), afet egitimi (t=-0,445; p<0,05) ve 6nceki afet
deneyimi (t=-0,626; p<0,05) arasinda istatistiksel agidan anlamli bir iliski saptanmistir.

Sonug: Hemsirelerin genel afete hazirliklar orta diizeye yakin bulunmustur. Olcek alt boyut puanlari
incelendiginde hemsirelerin en ylUksek puani 6z yeterlilik, en distk puani ise algilanan ciddiyet
puanindan aldiklari saptanmistir. Hemsirelerin genel afete hazirliklari ile medeni durumu, egitim duzeyi,
HAP'de gérevli olma, HAP'deki gérevini/pozisyonunu bilme, HAP stresini bilme, dnceki afet deneyimive
egitimi gibi faktorler arasinda istatistiksel agidan anlamli bir iliski saptanmustir.

Anahtar Kelimeler: Genel afete hazirlik, hastane afet plani, hemsire, saglik inang modeli

ABSTRACT

Obijective: The aim of this study was to assess the general disaster preparedness of nurses and to
determine the factors affecting the effects.

Methods: The descriptive and cross-sectional study was conducted between May and December
2022. It was conducted in a training and research hospital in izmir province. The study was conducted
with 211 nurses working in all units of the hospital. “Nurse Introduction Form” and “General Disaster
Preparedness Scale” was used. In the analysis of the data, descriptive statistics, groups one-way ANOVA,
Kruskal-Wallis, Mann-Whitney U and t-test in independent groups were used.

Results: The mean age of the nurses who participated in the study was 36.26+8.52 years and 93.4% were
female. 46.4% of the nurses reported that they knew the hospital disaster plan but had not read it, and
87.2% reported that they had no role in the hospital disaster plan. 43.1% of the nurses reported that they
received hospital disaster plan training. 29.9% of the nurses stated that they had ever been involved in
disasters and/or extraordinary situations in their professional life. The mean total score of the nurses on
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the general disaster preparedness scale was 90.63%7.23. Nurses' general disaster preparedness and marital status (t=-1.919; p<0.05), educational
level (KW=14.683; p<0.05), being assigned in the hospital disaster plan (U=3105.00; p<0.05), knowing the hospital disaster plan duty and position
(U=2538.50; p<0.05), knowing the duration of hospital disaster plan (U=1927.50; p<0.05), disaster training (t=-0.445; p<0.05) and previous disaster

experience (t=-0.626; p<0.05).

Conclusion: The general disaster preparedness of the nurses was found to be close to medium level. When the sub-dimension scores of the
scale were analyzed, it was found that nurses received the highest score from self-efficacy and the lowest score from perceived seriousness. A
statistically significant relationship was found between the general disaster preparedness of nurses and factors such as marital status, education
level, being in charge of hospital disaster plan, knowing the hospital disaster plan task/position, knowing the duration of hospital disaster plan,

previous disaster experience and education.

Keywords: Ceneral disaster preparedness, hospital disaster plan, nurse, health belief model

GiRIiS

Afetler insan veya doga kaynakli olup bolgesel veya genis
capli olabilmektedir! Dinyada ve Turkiye'de gerceklesen
farkli tUrdeki afetlerin giderek artis gdstermesi, sosyal
ve ekonomik agidan buytk kayiplar meydana getirmesi
yeni afet yonetimi stratejileri gelistirilmesini zorunluluk
haline getirmistir!? Tarkiye cografi konumu nedeniyle
cesitli dogal afetler agisindan her zaman risk altindadir.
Tarkiye'nin, deprem gibi dogal afetlerin yani sira
teknolojik ve insan kaynakli afetler de dahil olmak
Uzere olasi afetlere karsi buyUk zararlar ve kayiplar
yasayabilecegi 6ngorilmektedir? INFORM Risk Yonetim
Endeksi (2021) raporuna goére Turkiye, 5,0 puanla yuksek
riskli Glkeler arasinda yer almaktadir. Bu, Turkiye'nin afet
riskinin yiksek oldugunu ve hazirlikli olunmasi gerektigini
gbstermektedir.*

Onlemek mimkin degilse bile ortaya cikacak afete
hazirlikli olarak, afetin yol acabilecegi yikici etkileri
azaltmak mumkindir? Afetler yéninden riski yitksek
Ulkelerden biri olan Turkiye'de glvenlik acigini ortadan
kaldirmak icin yasal degisiklikler ve egitim kampanyalari
yapilsa da toplumun kendi deger yargilari ve inanclar
cercevesinde ortaya konmus bir afet hazirliginin
eksik oldugu gorilmektedir® Tehlikeleri ve bunlardan
kaynaklanacak riskleri fark etmek, afete hazirlik slirecinin
itk adimini olusturur. Risk gerceklesirse sonuglarini ve basa
¢tkma yontemlerini bilmek de slrecin devamidir® Afete
hazirlik, afet yonetimi stratejilerinin dnemli bir bilesenidir.
Afethazirliklan, riski azaltir ve gecici aksamalarla basa cikma
kabiliyetini kolaylastirir” Afete hazirlik, dogal afetlerin
olusma olasiligina karsi toplumun bilinglendirilmesi,
afet Oncesi hazirliklarin yapilmasi ve afet durumunda
hizli midahale igin planlarin olusturulmasi strecidir. Bu
sureg, afetlerin etkilerini azaltmak, can kaybini ve maddi
hasari en aza indirmek ve toplumun normal yasamina en
kisa surede ddnmesini saglamak amaciyla gerceklestirilir.
Afete hazirlik, afetin olasi etkileri hakkinda bilgi sahibi
olmak, afet durumunda neler yapilacagina dair planlarin
olusturulmasi ve bu planlarin uygulanmasi ile mimkadn
olur® Etkin bir afet hazirlig, riski azaltmayi, zarar azaltma
dizeyini ve toplum direncini artirmay! saglar’ Hazirlikli
olmanin bir diger amaci, afetler meydana geldiginde can
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glvenligini artirmaktir. Hazirlik eksikligi ise afet Gretemez,
ancak yasanan hasari artirabilir®

Afetlere karsi hazirlikli olmak ve afet durumunda etkili
mudahale yapmak icin toplumda afet farkindaliginin
artirilmasi blUytk 6nem tasimaktadir. Bu amagla, 2021
yili Tarkiye Afet Egitim Yili olarak ilan edilmistir. Bu yil
boyunca, afetlerin olasi etkileri, afet &ncesi hazirliklar,
acil durum planlari, afet sirasinda gtvenli davranislar
gibi konularla ilgili egitimler ve farkindalik ¢alismalari
duzenlenmistir. Bu sayede, toplumda afet risk azaltma ve
onlem alma konusunda davranis degisikligi olusturulmasi
hedeflenmektedir. Bdylece, afetlerin etkilerinin azaltilmasi
ve afetlerin yol acabilecegi kayiplarin en aza indirgenmesi
icin toplumun daha hazirlikli olmasi amacglanmaktadir’
Afetler gibi beklenmedik olaylarla karsilasmak herkes igin
zorlu bir deneyim olabilir. Ancak, bireylerin bu tur olaylarla
basa ¢ikma becerisi, hazirlikli olma seviyeleri, bilgi ve
farkindalik diizeyleriyle yakindan iligkilidir.

Hazirikli  olma, saglik disiplinleri icin zorunlu bir
durumdur’® Ozellikle afet bolgesinde yasayan saglik
calisanlarinin da afetten etkilenebilecegi, kendisinin de
afetzede olabilecegi ve dnceliginin kendisi ve sevdiklerinin
can guvenligi olabilecegi gdz dniinde bulundurulmalidir.®
Arastirmalar, afet yodnetimi konusunda hemsirelerin
yeterli bilgiye sahip olmadigini ve c¢ogunlugunun afet
durumlarina hazirliksiz oldugunu ortaya koymaktadir."
Tarkiye'de afetlerde goérev alan saglik calisanlan ve
halkin ¢ogunlugu afetler hakkinda yeterli bilgiye sahip
olmadiklar igin afete hazirlik seviyeleri dustktir. Bu
durumda, bir afet durumunda buyuk can ve mal kayiplari
yasanmasi olasidir’® Ozellikle saglik calisanlari gibi acil
durumlarin yasandigi meslek gruplarinda, afetlere iligkin
bilgi diizeyinin belirlenmesi ve bu konuda egitim verilmesi
toplumun acil durum yénetimine yardimci olabilir. Bu tar
egitimlerle saglik calisanlari, afetlere hazirlikli olma, dogru
mudahale tekniklerini kullanma ve halki bilin¢lendirme
konusunda daha yetkin hale gelebilirler.?

Afet durumlarinda, farkli egitim, deneyim ve uygulama
alanlarina sahip saglik profesyonelleri vardir. Ancak,
hemsireler Florence Nightingale'den bu yana afetlerde
onemli bir rol oynamaktadir. Hemsireler, ilk mudahale,



degerlendirme ve triyaj yapmakla birlikte, bakimin
koordinasyonunu saglayan, dogrudan bakim hizmeti
sunan, egitimci, danisman ve lider rold Ustlenen, iletisim
ve is birligi saglayan en 6énemli saglik profesyonelleridir.
Bu nedenle, afetlerde strekli olarak gorev alirlar ve afet
durumlarinda etkili bir saglik hizmeti sunulmasi icin
hayati bir rol oynarlar.® Literatirde afet hemsireligi Gzerine
yapilan calismalarin sinirli oldugu ve bu konuda daha
fazla arastirmaya ihtiya¢c duyuldugu gosterilmektedir.'0131
Hemsirelerin afet durumlarina hazirlikli olmalari ve etkili
bir saglik hizmeti sunmalari icin hemsirelerin bu alanda
surekli olarak egitim almalarinin yani sira genel afete
hazirlik inancglarinin da belirlenmesi dnem tasimaktadir.
Yapilan bir arastirmada afete hazirlikli olma ile afet hazirlik
inanci arasindaki anlamli iliski gosterilmistir.> Ege Bolgesi
deprem, sel, orman ve sanayi yanginlari gibi pek ¢ok
afetlerin yasandigi bir bélge olmasi nedeniile bu bdlgedeki
hemsirelerin afete hazir olus durumlari son derece
onemlidir. Literatlirde hemsirelerin afetlere hazir olma
durumlarinin belirlenmesine yonelik az sayida calisma
bulunmakla birlikte Ege bolgesinin evreni olusturdugu
bir calismaya rastlanmamistir. Bu calismanin hemsirelerin
genel afetlere hazirik durumlarini belirlemeye fayda
saglayacagl ve elde edilen verilerin literatire katki
saglayacagl dusunulmektedir. Bu noktadan hareketle bu
arastirmada hemsirelerin saglik inan¢ modeline dayali
genel afete hazirlik dlzeyleri ve etkileyen faktorlerin
belirlenmesi amaclanmistir.

YONTEM

Galismanin Tipi ve Orneklem Secimi

Tanimlayici ve kesitsel tipteki arastirma Mayis-Aralik 2022
tarinleri arasinda izmir ilindeki bir egitim ve arastirma
hastanesinde yuratulmustar.

Arastirmanin evrenini izmir ilindeki bir egitim ve arastirma
hastanesinde calisan hemsireler (n=450) olusturmaktadir.
Calismanin érneklem blyUkliugl hesaplamasi, %95 gliven
araligi, olayin gorulus sikligina gdre £%5 sapmanin olacagi
varsayimi evrendeki birey sayisi bilinen érnekleme formulu
(N=N.t2.p.g/d2(N-1)+t2.p.q) kullanilarak hesaplanmistir
(n: Ornekleme alinacak birey sayisi; N=Evrendeki birey
sayisl; p=incelenen olayin gériliis siklig; g=incelenen
olayin gorulmeyis sikligi; t=Belirli serbestlik derecesinde ve
saptanan yanilma dlzeyinde t-tablosunda bulunan teorik
deger (1,96); d2=Olayin gorilas sikligina goére yapilmak
istenen sapma).¢ Orneklem sayisi en az 207 kisi olarak
belirlenmistir. Arastirmaya katilmayi kabul eden, 18 yas
Ustd, gonullt ve gerekli tim evraklari dolduran 211 hemsire
calismaya katilmistir. Hastanenin tim birimlerinde calisan
hemsireler dahil edilmistir. Verilerin toplandig tarihlerde
izinli, raporlu olan hemsireler arastirma disinda birakilmistir.
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Veri Toplama Araglari

Arastirmada verilerin  toplanmasi amaciyla “Hemsire
Tanitim Formu”, “Genel Afete Hazirlik Olcegi” kullanildi.

Hemsire Tanitim Formu (sosyo-demografik, afet bilgisi ve
afet egitimi ile ilgili 6zellikler): Arastirmacilar tarafindan
literattr”® dogrultusunda hazirlanan form 17 sorudan
olusmaktadir. Form; yas, cinsiyet, medeni durum, egitim
durumu, calisma yili, gelir durumu, Hastane Afet ve Acil
Durum Plani (HAP) bilgisi, HAP gbrevini ve pozisyonunu
bilme, HAP'taki gbrev stiresini bilme, afetile ilgili kitap ya da
brosir okuma, afet tibbi ile ilgili egitim durumu ve egitimi
hangi programlardan aldigl, bireysel yasantida afet yasama
durumu ve sayisi, mesleki yasantisinda afet ve olagan disi
durumlarda gérev alma, 30 Ekim izmir depremini yasama
durumunu sorgulayan sorulari icermektedir.

Genel Afete Hazirik Olcegi: Inal ve ark!” tarafindan
(2018) gelistirilen Saglik inanc Modeline Dayali Genel
Afete Hazirlik inanc Olcegi'dir. Olcek ile calisanlarin afete
hazir olma durum duzeyleri, 31 sorudan olusan anket
ile degerlendirilmistir. Acil durumlara/afetlere bireysel
hazirliga iliskin 6lcek calismasi afet konulu arastirmalar
icin olusturulmus ve gelistirilmistir. Daha énceden yapilan
calismalardan yararlanilarak modele dayali acil durumlara/
afetlere bireysel hazirliga iliskin belirli maddelerle
belirlenmistir. Olcekte bireyin davranislarini élcen sorular
oldugu gibi, tutum ve afet ile ilgili bilgi duzeyini 6l¢cen
sorular da bulunmaktadir. Olusturulan sorular arkasinda
yonlendirici gliclerinden dolayi, davranislarin ne olabilecegi
kestirilebilecek, afetileilgili faktorler belirlenerek durumun
kontrol altina alinmasi basarilabilecektir. Bu sekilde
istenilen eylemin (afetlere hazirlikli olma) saglanmasi
mimkiin olabilir. Olcekteki maddeler inang Modeli'nin
6 alt grubuna uygun sekilde olusturulmaya c¢alisitlmistir.
Olcekte “Algilanan duyarlilik” alt boyutu icin 6 madde,
“Algilanan ciddiyet” alt boyutu icin 3 madde, “Algilanan
yarar” alt boyutu icin 3 madde, “Algilanan engel” alt boyutu
icin 6 madde "Eyleme geciriciler” alt boyutu icin 5 madde,
"Oz yeterlilik” alt boyutu icin ise 8 madde olmak iizere
toplam 45 maddeden olusmaktadir. En distk 31, en ylksek
155 puandir. Olcekten alinan yiiksek puanlar bireyin afete
hazirliginin yiksek oldugunu ifade etmektedir. Inal ve ark.”
(2018) galismalarinda toplam tum 6lgegin Cronbach alfa
degeri 0,86 olup yuksek glivenirlik olarak kabul edilmistir.
Olcegin “algilanan duyarlilik" alt boyut Cronbach alfa
degeri 0,68, “algilanan ciddiyet" Cronbach alfa degeri
0,48, “algilanan yarar" 0,75, “algilanan engel" 0,68,"eyleme
geciriciler" 0,71,"Oz yeterlilik" 0,75 olarak bulunmustur.
Olcekte besli likert tipi dlcekleme kullanilmistir. Olcekte
yer alan maddeler 1-5 arasinda deger almaktadir. Olumlu
ifadeler icin degerlendirme; (1) Kesinlikle katilmiyorum,
(2) Katilmiyorum, (3) Kararsizim, (4) Katiliyorum, (5)
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Kesinlikle katillyorum seklinde yapilirken, olumsuz
ifadeler i¢in degerlendirme; (5) Kesinlikle katilmiyorum, (4)
Katilmiyorum, (3) Kararsizim, (2) Katiliyorum, (1) Kesinlikle
katiliyorum seklinde yapilmistir. Olumsuz ifadeler 4, 6, 8,
13-18 (13 ve 18 dahil), 19, 23, 25, 26, 30 maddeleridir.

Verilerin Toplanmasi

Veriler hastanenin tim birimlerinde ¢alisan hemsirelere
arastirmaninamaciyltzytzeaciklandiktanvebilgilendirilmis
onamlari alindiktan sonra toplanmistir. Veri toplama kagit
kalem teknigi kullanilmistir. Verilerin toplama agamasinda
anketlerin doldurulmasi ortalama 10-15 dakika strmustar.
Bu calismada Cronbach alfa degeri 0,81 bulunmustur.

Etik Onay

Arastirmaya baslamadan 06nce arastirmanin yapilacagl
izmir Demokrasi Universitesi, Buca Seyfi Demirsoy Egitim
ve Arastirma Hastanesi Girisimsel Olmayan Arastirmalar
Etik Kurulu'ndan yazili izin alinmistir (karar no: 2022/03-
79, tarih: 30.03.2022). Olcek icin yazardan elektronik
posta yoluyla izin alinmistir. Arastirma 6ncesi hemsirelere
calismanin amaci hakkinda bilgi verilmistir. Hemsirelerden
yazili onam alinmistir ve katilimcilara istedikleri zaman
calismadan ayrilabilecekleri konusunda bilgi verilmistir.
Arastirma  Helsinki ilkeler Deklarasyonu'na uyularak
gerceklestirilmistir.

istatistiksel Analiz

Arastirmanin sonunda elde edilen veriler Statistical Package
for the Social Sciences 24.0 istatistik program kullanilarak
analiz edilmistir. Verilerin normallik testi i¢cin Shapiro-Wilk
ve carpiklik ve basiklik kullanilmistir!® Hemsirelerin sosyo-
demografik ve afet hakkinda bilgi dizeyleri ve tutumlarina
iliskin veriler degerlendirilmesi icin tanimlayici istatistikler;
sayl, ylzde, aritmetik ortalama, standart sapma ile
incelenmistir. Calismaya katilan hemsirelerin genel afete
hazirlik inang dlcegi toplam ve alt boyutlarindan aldiklar
puanin aritmetik ortalamasi hesaplanmistir. Katilimcilarin
genel afete hazirlik inanclarinin, gruplar arasindaki
farkliliklari belirlemek igcin one-way ANOVA, Kruskal-
Wallis, Mann-Whitney U ve bagimsiz gruplarda t-testi ile
belirlenmis degerlendirilmistir” Tum testlerde istatistiksel
olarak anlamli bir fark olup olmadigini belirlemek igin
p<0,05 degeri dikkate alindi.

BULGULAR
Arastirmaya  katilan  hemsirelerin  sosyo-demografik
ozellikleri  Tablo 1'de  goésterilmistir.  Hemsirelerin

afet hakkinda bilgi duzeyleri ve tutumlar Tablo 2'de
sunulmustur. Hemsirelerin HAP konusundaki bilgi dizeyleri
incelendiginde; hemsirelerin %46,4'0 HAP'yi bildigini ancak
okumadigini ifade etmistir. Hemsirelerin %87,2'si HAP'de
gorevi olmadigini bildirmistir. HAP'de goérevi oldugunu
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ifade edenlerin (%12,8) yalnizca %10'u HAP gorevini ve
pozisyonunu bildigini ifade etmistir. Hemsirelerin %43,1'i
HAP egitimi aldigini bildirirken, egitim alinan programlar
sirastyla acil afet yonetimi programi (%23,2), HAP egitimi
%16,1, diger programlar (%2,4) olarak dagilim gostermistir.
Hemsirelerin %29,9'u meslek yasaminda hic afet ve/veya
olagan disi durumlarda gorev aldigini bildirirken, %79,6's
30 Ekim 2020 izmir depremini yasadigini ifade etmistir.

Hemsirelerin genel afete hazirlik 6lceginden aldiklan
toplam puan ve alt boyutlardan puanlar Tablo 3'te
sunulmustur. Hemsirelerin 6lgegin algilanan duyarlilik alt
boyut puan ortalamasi 17,99%2,63, algillanan ciddiyet alt
boyut puan ortalamasi 8,73%1,64, algilanan yarar alt boyut
puan ortalamasi 11,15+2,53, algilanan engeller alt boyut
puan ortalamasi 12,58%3,41, eyleme geciriciler alt boyut
puan ortalamasi 14,88+2,62, 6z yeterlilik alt boyut puan
ortalamasi 25,29%3,17 ve Olgek toplam puan ortalamasi
90,63%7,23 saptanmistir (Tablo 3).

Hemsirelerin genel afete hazirliklarini etkileyen faktoérlerin
dagilimi Tablo 4'te gosterilmistir. Hemsirelerin  genel
afete hazirliklan ile medeni durumu (t=-1,919; p<0,05),
egitim duzeyi (KW=14,683; p<0,05), HAP'de gorevli olma
(U=3105,00; p<0,05), HAP gorevini ve pozisyonunu bilme
(U=2538,50; p<0,05), HAP'nin hangi siklikla revize edildigini
bilme (U=1927,50; p<0,05), afet egitimi (t=-0,445; p<0,05)
ve onceki afet deneyimi (t=-0,626; p<0,05) arasinda
istatistiksel acidan anlamli bir iliski saptanmistir. Bu
calismada Cronbach alfa degeri 0,81 bulunmustur.

TARTISMA

Afetlerin toplum Uzerinde dogrudan etkisi vardir. Afetler,
bireyleri, aileleri ve popuUlasyonlari umutsuzca saglik

Tablo 1. Hemsirelerin sosyo-demografik 6zellikleri (n=211)
Ozellikler OrtalamatSS | n %
Yas 36,6%8,52
Kadin 197 93,4
Cinsiyet
Erkek 14 6,6
Evli 138 65,4
Medeni durum
Bekar 73 34,6
Lise 6 2,8
y On lisans 18 8,5
Egitim
Lisans 160 75,8
Lisansustu 27 12,8
1-5yil 51 24,2
Meslekte ¢alisma suresi 6-10 yil 48 227
1 yil ve Gzeri 112 53,1
Toplam 21 100,0
SS: Standart sapma




hizmetine muhtac hale getirebilir® Afetlerin siklig,
buaytklagl, yarali ve 6lum sayilari ve ekonomik zararlar
son otuz yilda dnemli 6l¢lide artmistir!” Bu baglamda tim
saglik disiplinleri, afete hazirlikliolmanin artik bir secenek
degil, kritik bir durum oldugunu kabul etmektedir?®
Bu ¢alismada hemsirelerin yarisina yakini HAP'yi bildigi
halde okumadigini ifade etmistir. Benzer sekilde bir
Universite hastanesinde calisan hemsirelerle (n=402)
yapilan bir calismada (2020), hemsirelerin %42'si HAP'den
haberdar olmadigini ifade ederken, bu hemsirelerin
cogunlugunu  (%76) meslege yeni baslayanlarin
olusturdugu bildirilmistir2® Bir vakif Universitesinde
yapilan arastirmada ise katilimcilarin (h=400) %65,3'Unin
HAP konusunda bilgisi olmagi saptanmistir.”® Bu sonugclar
bizim calismamizla benzerlik gdstermektedir. Gelismis
Ulkelerde afet hemsiresinin afet ydnetim sisteminde
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onemli bir rol oynadigl, bu alanda kazanilan basarili
uygulamalarin oldugu, afet hemsirelerinin hem &rgutsel
hem de yasal alanlarda haklara sahip oldugu bildirilirken,
hemsirelerin surekli gelisen rol ve islevlere sahip
oldugu gorulmektedir? Hemsirelerin afetlere hazirlik,
mudahale ve iyilestirme asamalarindaki 6nemi goz
ontne alindiginda, lisans dizeyinde afet hemsireligi ve
ilkyardim ve yasam destegi icerikli derslerin mufredata
entegre edilmesi ve mezuniyet sonrasi hizmet ici
egitimlerle bilgilerin glincellenmesinin etkili olabilecegi
ongorulmektedir. Lisans dlizeyine kazanilan farkindalikla
hastanelerde saglik insan glcinin bUyUk bir kismini
olusturan hemsirelerin HAP'yi bilmesi, okumalari ve
gerektiginde afet hemsiresi olarak aktifrolalacak beceriye
sahip olmaya istekli olacaklari dustnulmektedir.

Dinyadaki saglik profesyonelleri arasinda hemsireler en

Tablo 2. Hemsirelerin afet hakkinda bilgi diizeyleri ve tutumlari

Durum Yanit n %
Evet afet plani var okudum 71 33.6
Afet plani bilme durumu Evet, afet plani var ancak heniz 08 46 4
okumadim
Hicbir fikrim yok 42 20,0
Var 27 12,8
Hastane afet planinda goérevli olma
Yok 183 87,2
o ) ) Biliyorum 21 10,0
HAP gbrevini ve pozisyonunu bilme —
Bilmiyorum 190 90,0
Biliyorum 15 71
HAP siresini bilme
Bilmiyorum 196 92,9
Evet 146 69,2
Afetile ilgili kitap ya da brostr okuma
Hayir 65 30,8
Evet 91 43,1
Afet tibbi konusunda egitim alma durumu
Hayir 120 56,9
Acil yardim ve afet yonetimi 49 23,2
Hastane afet plani egitimi 34 16,1
Diger 8 38
Egitim aldigl kurum Egitim almayan 120 56,9
Hastane afet plani egitimi 34 16,1
Diger 8 3,8
Egitim almayan 120 56,9
Bireysel yasantinizda hig afet ve/veya olagan disi durum Evet 168 79.6
yasadiniz mi? Hayir 43 20,4
Meslek yasaminizda hig afet ve/veya olagan disi durumlarda | Evet 63 29,9
gdrev aldiniz mi? Hayir 148 70,1
. Evet 168 79,6
30 Ekim 2020 Izmir depremini yasadiniz mi?
Hayir 43 20,4
Toplam 21 100,0

HAP: Hastane Afet ve Acil Durum Plani
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blylk meslek grubunu olusturmaktadir?2 Hemsireler,
gelecekte afetlerde aktif rol alacak en buyuk potansiyel
olarak kabul edilmektedir? Bu calismada hemsirelerin
dortte Uglunden fazlasinin HAP'de go6revi olmadigl
saptanmistir. Calismamizla benzer sekilde literattrdeki
mevcut arastirmalarda da katiimcilarin = ¢ogunlugu,
HAP'ye iliskin dustk farkindaliga sahip bulunmustur?+
Ulkemizde yénetici hemsireler ile yapilan bir calismada
(2010), hemsirelerin cogunun (%83,4) HAP'den haberdar
olduklari ancak %#41,7'sinin HAP'de gdrevinin olmadigi
bildirilmistir.?> Afet ekibi ile yapilan baska bir arastirmada
(2017), ekiptekilerin yarisindan fazlasinin (%59,3) HAP'deki
gdérevini bilmedigi gosterilmistir?4 Milsten? (2000) saglik
calisanlarinin hasta sayisinda artisa neden olan dis afetlere
karsi hazirlik yapmalari gerektiginin uzun stredir farkinda
olduklarini ancak calistiklari hastanenin kendisini de igine
alacak bir afetin olacagini dustinmediklerini bildirirken,
bu durumun afet planina iliskin dtstUk farkindalikla
iliskisine dikkati cekmistir. HAP konusunda yapilacak
egitimlerde, calistiklari hastanenin de etkilenecegi bir
afet olasiiginin oldugu konusunda saglik calisanlarin
ongorulerini arttirmak ve tatbikatlar dizenleyerek gorev
tanimlarini eyleme gecirmek énem tasimaktadir. Afet hazir
bulunuslugu, herhangi bir felaket durumunda kayip ve
yikimin azaltilmasinda temel rol oynayan ¢ok énemli bir
faktordir?” Afet bilgisive becerileri konusundakiegitimlerin
afetlere muidahale sirasinda hemsirelerin  kendilerine
glvenlerini artirdigl ve gdrev alma istekliliklerini olumlu
etkiledigi ortaya konulmustur.?®

Bu calismada hemsirelerin yarisindan azinin HAP egitimi
aldigl saptanirken, egitim alinan ilk G¢ program sirasiyla;
acil afet ydonetimi programi, HAP egitimi, diger programlar
olarak dagilim goéstermistir. Yogun bakim hemsireleriyle
yapilan birarastirmada da hemsirelerinyarisindan fazlasinin
(%54,9) afet yonetimi igin egitim aldigl belirlenmistir.?
Bir Universite hastanesinde yapilan arastirmada (2022),
hemsirelerin = %41,5'inin  afet hakkinda egitim aldig
bildirilmistir. Ayni arastirmada bu egitimlerin calistiklar

Tablo 3. Hemsirelerin genel afete hazirlik toplam ve alt
boyut puan ortalamalari

Olgek alt boyutlari Ortalama#S$ :;nk'::::r;
Algilanan duyarlilik 17,99%2,63 12-24
Algilanan ciddiyet 8,73%1,64 5-13
Algilanan yarar 11,15+2,53 5-15
Algilanan engeller 12,58%3,41 6-21
Eyleme gegiriciler 14,88+2,62 8-21

Oz yeterlilik 25,29+3,17 17-33
Toplam puan 90,63%7,23 72-111

SS: Standart sapma
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Universite hastanesi tarafindan verildigini ifade edenler
%37'lik kismi olusturmaktadir®® Bu calismanin bulgulari
literatUr ile paralel gorulmektedir. Florence Nightingale'den
glinimUze hemsireler genellikle afetlere ilk midahaleyi,
degerlendirmeyi yaparak triyajda gorev alan, bakim verici,
egitici, danisman ve ydnetici rollerini gergeklestirerek
iletisim ve is birligini saglayan anahtar roldeki en dnemli
saglik profesyonelidir?°? Bir afet aninda hemsirelerin
hizmet vermelerini saglamak icin &zellikle hemsirelerin
rolleri, sorumluluklari, egitimleri, uygulama alanlari ve
hemsirelikarastirmalariileilgilicesitlihemsirelik konularinin
ele alinmasi gerektigi aciktir2%® Literatlr, hemsirelerin
afetlere hizmet etmeden &nce iyi hazirlanmadiklarini
dustinduklerini ve olagan hemsirelik bakimi ile afetlerde
verilen hemsirelik bakimi arasindaki farklari anlamalar
gerektigini dustnduklerini gostermistir3? Bu gerekcelerle
hastane yonetimi tarafindan HAP egitimlerin duzenli
araliklarla tekrar edilmesinin rol ve sorumluluklara yénelik
hazirliklara katkisi olacagl ongorilmektedir. Cerekli afet
bilgi ve becerilerine sahip hemsirelerin planlama ve tekrar
surecine yakindan dahil olmasi gerekir. Béylece hemsireler,
gelecekteki afet midahalelerinde islerini planlarken, dahil
olma ve degerlendirme konusunda daha glvenli ve yetkin
hissedeceklerdir. Standartlastirilmis afet egitimi ve surekli
tekrarlar, hemsirelerin afet farkindaligini giclendirmenin
yani sira zorluklarla karsilastiklarinda kendilerini daha
glcli hissetmelerine de yardimci olacaktir.

Hemsirelerin dortte birinin meslek yasaminda afet ve/
veya olagan disi durumlarda goérev aldigl saptanmistir.
Hemsirelerin dértte Gclinden fazlasi 30 Ekim 2020 izmir
depremini yasadigini ifade etmistir. Calismamizdan farkli
bir bolgede yapilan farkli bir calismada kamu Universitesi
hastanesinde calisan hemsirelere yonelik yapilan baska
bir arastirmada hemsirelerin  cogunlugunun (%74,6)
afetle karsilasmadigr  bildirilmistir3® Literatirde afet
deneyimi olan hemsirelerin digerlerine goére afetlere
daha hazirlikli oldugu gosterilmistir® Daha dnce herhangi
bir afet deneyimi olan bireylerin genel afetlere hazirlik
inanclarinin hi¢ afet deneyimi olmayanlara gére 21.62 kat
daha yuUksek bulundugu bildirilmistir3* Afet deneyiminin
afet farkindaligini olumlu ydnde degistirdigi? ve afet
inancini yukselttigi™ dikkate alinarak hem hizmet igi
egitimler hem de tatbikat vb. uygulamalarda, yas gruplari
dikkate alinarak afete hazirlik calismalarinin yiratilmesi,
Ozellikle afet deneyimine goére hazirlik calismalarinin
cesitlendirilmesi gerektigi sdylenebilir. Deprem tatbikatlari,
saglik calisanlarinin gruplar halinde egitilmesi icin bir
firsattir®® Bu nedenle hastane ydnetimleri, hemsireler afet
deneyimlemese de verilen egitimler, hazirlik tatbikatlari ile
afet hemsireligine yonelik bilgilerin kaliciligini saglamak,
kurumdaki afet planlarinin ulasilabilirligi ve afet aninda
sorumluluklarin/sorumlularin tanimirliginin bilincini



olusturmayi hedeflemelidir. Afet gintine hazirlik igin saglik
calisanlarina yodnelik egitimlerin amaclari, gorev yetki
ve sorumluluklar agisindan acik ve anlasilir olmasi afete
mudahaleyi kolaylastirir3¢

Hemsirelerin genel afete hazirliklari orta dizeye yakin
bulunmustur. Olcek alt boyut puanlari yiiksekten disige
dogru sirasiyla; 6z yeterlilik, algilanan duyarlilik, eyleme
geciriciler, algilanan engeller, algilanan yarar, algillanan

ERKIN O et al. Hemsirelerin Genel Afete Hazirlik Durumlari

ciddiyet seklinde dagilim gostermistir. Hemsirelerin en
ylUksek puani 6z yeterlilik, en distgu ise algilanan ciddiyet
alt boyutlarindan aldiklari saptanmistir. Ulkemizde bir
Universitenin idari ve akademik personeli ile yurtttlen
bir calismada (2019), katilimcilarin genel afete hazirlik
inanclar orta duzeyde bildirilirken, calismamizla benzer
sekilde en disuk algilanan ciddiyet en ylksek ise algilanan
duyarlilik ve 6z yeterlilik alt boyut puanlarindan alindigi

Tablo 4. Hemsirelerin genel afete hazirliklarini etkileyen faktorlerin dagilimi
.. Toplam
Ozellikler
OrtSS Test P
Lo Kadin 90,69%7,32
Cinsiyet U=1329,00 0,821
Erkek 89,8515,94
Evli 91,94%7,58
Medeni durum t=-1919 0,046*
Bekar 89,94+6,96
Lise/dnlisans 89,79+6,94
Egitim diizeyi Lisans 90,77+6,94 KW=14,683 | 0,001*
Lisansustu 96,12+7,27
1-5yil 91,33%7,16
Meslekte calisma yillari 6-10 yil 90,60%6,32 F=0,330 0,720
1yl ve Gzeri 90,33%7,65
Evet afet plani var okudum 90,35%6,65
Afet plani bilme durumu Evet, afet plani var ancak henliz okumadim | 90,62+7,65 0,799 0,956
Hic fikrim yok 91,16%7,31
o Var 91,03+7,12
Hastane afet planinda gérevli olma U=3105,00 | 0,036*
Yok 87,96%7,50
W X . Biliyorum 90,99+7,17
HAP goérevini ve pozisyonunu bilme - U=2538,50 | 0,044*
Bilmiyorum 87,42%7,15
Biliyorum 90,94+7,07
HAP siiresini bilme U=1927,50 | 0,044*
Bilmiyorum 86,6618,27
Evet 90,47+7,03
Afet ile ilgili kitap ya da brosiir okuma t=-0,502 0,616
Hayir 91,01£7,71
Evet 90,38+7,31
Afet tibbi konusunda egitim alma durumu t=-0,445 0,049*
Hayir 90,83%7,19
Acil yardim ve afet yonetimi 88,95+7,51
Hastane afet plani egitimi 90,52+7 41
Egitim aldigi kurum KW=4,930 | 0,177
Diger 94,87+6,97
Egitim almayan 91,07+6,98
i i Evet 90,46%7,27
Blr?ysel yasantinizda hig afet ve/veya t=-0,626 0,032
olagan disi durum yasadiniz mi? Hayir 9120%7,12
Meslek yasaminizda hig afet ve/veya olagan | Evet 90,4417,10 B
o t=-0,255 0,799
disi durumlarda gérev aldiniz mi? Hayir 90.72+7.30
30 Ekim 2020 izmir depremini yasadiniz Evet 90,85%7,55 t=0.862 0,390
mi? Hayir 89,79+5,80 '
*p<0,05.
Ort: Ortalama, SS: Standart sapma, KW: Kruskal-Wallis, U: Mann-Whitney U, t: Bagimsiz 6rneklem t-testi, HAP: Hastane Afet ve Acil Durum Plani
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goérulmektedir3* Denizli ilindeki 112 saglik personelleri
ile yapilmis bir calismada (2022) calismamizdan farkli
olarak katilimcilarin genel afete hazirlik inanglari ytksek
dlizeyde bildirilirken, calismamizla benzer sekilde alt
boyutundan en dustk puan aldiklari gérilmektedir
Ertugrul ve Unal® (2020) saglik hizmetleri meslek
yuksekokulu 6grencilerinin (n=400) genel afete hazirlik
inancini ortalamanin tzerinde bildirirken, égrencilerin 6z
yeterlilik inancini en ytksek, afetleri algilama ciddiyetini
en dustk bulmuglardir. Bu calismanin bulgulari literattirde
o6grenciler, akademik personel gibi farkli érneklemlerde
yapilmis olan calismalarla benzerlik gosterirken afetlerin
her asamasinda rolleri olan hemsirelerin ciddiyet algisinin
gelistirilmesini dustndirmektedir. Calismada kullanilan
Olgegin "Algilanan ciddiyet” alt boyutunda “Acil durum/Afet
yasama ihtimalini distinmek beni korkutur, Acil durum/
Afet yasarsam hayatimda hicbir sey degismeyecek”; “Acil
durumlar/Afetler sonucunda dlmekten korkarim” ifadeleri
ile yer almaktadir. Algilanan ciddiyet yuksekse eyleme
gecmek (6rnegin; HAP gorevini bilme ve afet planini
okuma vb.) icin cok kuctk bir uyariclya gerek duyulur?®
Bu gerekgelerle lisans dlizeyi hemsirelik programlarinda,
mezuniyet sonrasi hizmet ici egitimlerde dogal, insan ve
teknoloji kaynakli afetlerin meydana gelmesinin ne kadar
ciddi sonuglara yol acabilecegi konusunda hemsirelerde
farkindalik yaratilabilecegi 6ngdrilmektedir.

Afet mudahalesinde kritik personel olan hemsireler,
afetlere mudahale icin hazirlikli olmalidir. Bu hazirlik,
glvenligi saglamak ve afetten etkilenen insanlari korumak
icin egitim ve 6gretim gerektirir®® Afete hazirlikta sosyo-
demografik 6zelliklerin yani sira kisiligin de etkili oldugunu
bildiren arastirmalar bulunmaktadir?324° Bu calismada
hemsirelerin genel afete hazirliklar ile medeni durumu,
egitim duzeyi, HAP'de gorevli olma, HAP gorevini/
pozisyonunu bilme, HAP'nin hangi siklikla revize edildigini
bilme, afet egitimi ve dnceki afet deneyimi arasinda pozitif
yonde iliski saptanmistir. Literatlrde ¢ok sayida calismada,
hemsirelerin afet ydnetimi konusunda yeterli bilgiye
sahip olmadigini ve afetlere hazirliklarinin da yetersiz
oldugunu ortaya koymustur. Bu durum, hemsirelerin
afet durumlarinda verimli ve etkili bir sekilde mtdahale
edemeyecegi anlamina gelir. Yani, afet durumlarinda
hastalarin glvenligi ve saglig icin gerekli olan acil
mudahalelerin zamaninda ve etkili bir sekilde yapilmasi,
hemsirelerin afet yonetimi konusunda daha iyi egitim
almalari ve hazirlikli olmalari gerektigini gdstermektedir."
Afete hazirlik egitimi alan hemsirelerin ise afete hazirlikli
olma duzeylerinin almayanlara gore 3.571 kat daha yUtksek
bulundugu bildirilmistir?® Afet egitimi alanlarin afet
farkindalik dUzeylerinin egitim almayanlara oranla daha
yUksek oldugu gosterilmistir. Yogun bakim hemsireleriyle
yapilan bir arastirmada hemsirelerin afet ydnetimi igin
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egitimalmadurumlariile afete hazir oldugunu disinmeleri
arasinda anlaml pozitif yonde bir iliski saptanmistir3 Bu
calisma bulgulari ile paralel olarak egitim duzeyi, afet
egitimive 6nceki afet deneyimi afete hazirligl etkileyen
faktorler olarak bildirilmistir. Ulkemizde yapilan baska bir
calismada da benzer sekilde hemsirelerin afete hazirlik
duzeyinin dustk oldugu, afet temel yetkinliklerinde
kendilerini yetersiz goérdukleri ve afet deneyimlerinin
yetersiz  oldugu gosterilmistir3101215181940  Daha  dnce
herhangi bir afet deneyimi olan bireylerin genel afetlere
hazirlik inanglarinin hi¢ afet deneyimi olmayanlara gére
21,62 kat daha yUksek (=21,62£0,32, p<0,001) bulundugu
bildirilmistir!® Afet deneyiminin afet farkindaligini olumlu
yonde degistirdigi ve afet inancini yUkselttigi dikkate
alinarak hem hizmet ici egitimler hem de tatbikat vb.
uygulamalarda, yas gruplar dikkate alinarak afete hazirlik
calismalarinin  yurttilmesi, ozellikle afet deneyimine
gdre hazirik calismalarinin  cesitlendirilmesi  gerektigi
soylenebilir2®

Calismanin Kisituliklari

Bu arastirmanin verileri izmir ilindeki yalnizca bir egitim ve
arastirma hastanesinde calisan hemsirelerin gorUsleriyle
sinirlioldugundan, sonuglar 6rneklem disina genellenemez.
Arastirma tasarimina bagli olmaksizin, bu hastanede calisan
hemsirelerin tamaminin arastirmaya katilmak istememesi
de arastirmanin bir baska sinirlilig olarak dustintlmastar.

SONUC

Bu arastirmada hemsirelerin yarisina yakininin HAP'yi
bildigi halde okumadigl, dortte lGg¢lnden fazlasi HAP'de
gdrevi olmadigini bildirdigi tespit edilmistir. Hemsirelerin
yarisindan azinin HAP egitimi aldigl saptanirken, egitim
alinan ilk G¢ program sirasiyla; acil afet ydonetimi programi,
HAP egitimi, diger programlar olarak dagilim gdstermistir.
Hemsirelerin dortte birinin meslek yasaminda afet ve/
veya olagan disi durumlarda goérev aldigl saptanmistir.
Hemsirelerin dértte Gclinden fazlasi 30 Ekim 2020 izmir
depreminiyasadiginiifade etmistir. Hemsireleringenelafete
hazirliklari orta diizeye yakin bulunmustur. Olcek alt boyut
puanlari incelendiginde hemsirelerin en ylksek puani 6z
yeterlilik, en distk puani ise algilanan ciddiyet puanindan
aldiklari saptanmistir. Hemsirelerin genel afete hazirliklari
ile medenidurumu, egitim diizeyi, HAP'de gérevliolma, HAP
gbrevini/pozisyonunu bilme, HAP'nin hangi siklikla revize
edildigini ve yenilendigini bilme, dnceki afet deneyimi ve
egitimi gibi faktorler arasinda istatistiksel agidan anlamli
bir iliski saptanmistir. Elde edilen sonucglar hemsirelerin
genel afete hazirlik durumlarini gelistirmek ve afete
hazirlik algisini etkileyen faktorlere yonelik girisimlerde
bulunabilmeyi amacglayan arastirma sonuclarina katki
saglamakla birlikte, Ulkemizde HAP'ler, tatbikatlar ve afet



hemsireligi ile ilgili yapilacak calismalar isik tutacaktir.
Hemsirelerin HAP egitimine katilmasi ve denetim- kontrol
mekanizmasi ile HAP'yi okumasi saglanmalidir. Hemsireler
HAP'deki gorevlerine iliskin bilgilendirilmeli ve ihtiyac
halinde bu planlar erisilebilir olmalidir. Hemsirelerin genel
afete hazirliklarini arttirmaya yoénelik olarak Universite-
hastane, Universite AFAD is birligi saglanarak deprem,
yangin vb. afet tatbikatlari dizenlenmelidir. Tatbikatlar
dizenli araliklarla tekrarlanmalidir. Hemsirelerin afet
halinde farkli illere gorevlendirme yoluyla bdlgelere
sevk edilerek afete mudahale, afet sonrasi iyilestirme
calismalarina aktif katiiminin saglanmasi &nerilebilir.
Ayrica hemsirelerin afete hazirlik durumlarini ve algilarini
gelistirmek icin lisans ve lisansustl duzeyde hemsirelik
mufredatlarina “Afet Hemsireligi” dersi eklenmesi yararli
olacaktir.
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Comparison of Three Different EDTA Tubes for HbAlc

Measurement

HbAIc Olciimii icin U¢ Farkli EDTA'li Tiipiin Karsilastirilmasi
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ABSTRACT

Objective: In clinical laboratories, it is aimed to minimize the sources of error in pre- and postanalytical
processes along with the analytical process. The most common errors are pre-analytical process errors,
which are frequently encountered during sample collection. For quality and reliable test results, the
validation of sampled tubes is important and helps reduce pre-analytical errors. This study aimed
to compare the HbAlc results of the K2-EDTA BD Vacutainer tube that we currently use for HbAlc
measurement in our laboratory and two different brands of EDTA tubes from another manufacturer.

Methods: Blood was drawn simultaneously from 29 patients with diabetes mellitus, 20 with prediabetes,
and 29 apparently healthy individuals into three different EDTA tubes (K2-EDTA BD Vacutainer, K2-
EDTA Samplix, and K3-EDTA Vacuette). The bias% was calculated for clinical significance and evaluated
according to the CLIA bias% target (1.5%).

Results: The median (interquartile range) values of HbAlc levels of K2-EDTA BD Vacutainer, K2-EDTA
Samplix, and K3-EDTA Vacuette tubes were the same and were 6.0% (5.5-7.6). There was no statistically
significant difference between the HbAIc results of the BD Vacutainer, Samplix, and Vacuette tubes
(p=0.980). The calculated bias% values were <0.3%.

Conclusion: There was no clinically or statistically significant difference between the HbAlc results
of K2-EDTA BD Vacutainer, K2-EDTA Samplix, and K3-EDTA Vacuette tubes, and they were observed
to meet the performance target. We believe that these 3 different brands of tubes can be used
simultaneously and safely interchangeably, regardless of the distinction between K2-EDTA and K3-
EDTA in HbAlc measurement.

Keywords: HbAlc, pre-analytical error, K2-EDTA, K3-EDTA

0z

Amag: Klinik laboratuvarlarda analitik slrecgle birlikte preanalitik ve postanalitik stireclerde de
hata kaynaklarinin en aza indirilmesi amacglanir. En yaygin hatalar preanalitik slre¢ hatalaridir ve
numune toplama sirasinda siklikla karsilasilir. Kaliteli ve glvenilir test sonugclari icin numune alinan
tuplerin dogrulanmasi dnemlidir ve preanalitik hatalarin azaltilmasina yardimci olur. Halihazirda
laboratuvarimizda HbAlc 6l¢imu igin kullandigimiz K2-EDTA BD Vacutainer tip ile baska bir treticinin
iki farkli marka EDTA tlpUntn HbAlc sonuglarinin karsilastirilmasi amaclandi.

Yontem: Diabetes mellituslu 29 hasta, prediyabetli 20 hasta ve gérintrde saglikli 29 kisiden es zamanli
olarak g farkli EDTA tuplne (K2-EDTA BD Vacutainer, K2-EDTA Samplix ve K3-EDTA Vacuette) kan
alindi. Bias %'si klinik anlamlilik acisindan hesaplandi ve CLIA % bias hedefine (%1,5) gore degerlendirildi.
Bulgular: K2-EDTA BD Vacutainer, K2-EDTA Samplix ve K3-EDTA Vacuette tlplerinin HbAlc dizeylerinin
ortanca (geyrekler arasi aralik) degerleri ayniydi ve %6,0 (5,5-7,6) idi. BD Vacutainer, Samplix ve Vacuette

tlplerinin HbAlc sonuglari arasinda istatistiksel olarak anlamli fark yoktu (p=0,980). Hesaplanan % bias
degerleri <%0,3 idi.
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Sonug: K2-EDTA BD Vacutainer, K2-EDTA Samplix ve K3-EDTA Vacuette tiplerinin HbAlc sonuglari arasinda klinik ve istatistiksel olarak anlamli fark
bulunmadi ve performans hedefini karsiladiklari gérildi. HbAlc dlgimiinde K2-EDTA ve K3-EDTA ayrimi gdzetmeksizin bu 3 farkli marka ttipin es

zamanli ve glivenle birbirinin yerine kullanilabilecegini distnuyoruz.
Anahtar Kelimeler: HbAlc, preanalitik hata, K2-EDTA, K3-EDTA

INTRODUCTION

The HbAIlc test is used in the diagnosis of diabetes mellitus
and in the follow-up of treatment.? HbAlc values have
important advantages such that they do not vary from
day to day like glucose, and more importantly, fasting is
not required as in glucose measurement. Because the
importance of early diagnosis and treatment cannot be
ignored, these advantages are extremely important.! The
clinical use of the HbAIc test should be supported by
standardized results; that is, it should be accurate and
comparable between different methods and clinical
laboratories using these methods? Therefore, test
manufacturers should use analytical systems that provide
results that are traceable to high-level references and
that can provide analytical targets for measurement
uncertainties in clinical applications of the test.*

In the quality system of clinical laboratories, reliability
must be ensured in pre- and postanalytical activities and
in the analytical phase. Because pre-analytical errors are
the most frequently observed errors, their control is even
more important.® One of the pre-analytical variables is the
sample collection process. Blood samples are the most
commonly used sample type in clinical laboratories, and
various factors affect sample quality. One of these factors
is the performance of the blood tubes®

Anticoagulants, separating gels, and clot activators in
blood collection tubes can affect the quality of samples
and the accuracy and precision of laboratory tests.
Separating gels in blood collection tubes may adsorb the
analytes in the sample or tube additives may alter the
analyte stability. Because of these interactions with blood
samples, blood collection tubes can adversely affect the
accuracy of laboratory test results as a potential source of
pre-analytical errors in laboratory tests. Understanding the
complex interactions between blood collection tubes and
blood samples is necessary to obtain accurate laboratory
test results’

HbAlc measurement is usually performed in whole blood
anticoagulated with ethylenediaminetetraacetic acid
(EDTA). EDTA is found in blood tubes as dipotassium,
tripotassium, and sodium EDTA salt. It has been accepted
that the choice of EDTA salt type may affect the accuracy
of cell counting and sizing®® Although the preferred
tube for HbAlc measurement is K2-EDTA, there are also
laboratories that use K3-EDTA. We aimed to compare the
HbAIlc results of the K2-EDTA BD Vacutainer tube, which
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we use for HbAlc measurement in our laboratory, with
those of two different brands of EDTA tubes from another
manufacturer.

METHODS

The study included 29 patients with diabetes mellitus,
20 patients with prediabetes, and 29 apparently healthy
volunteers who were followed up in the Clinic of
Endocrinology and Metabolic Diseases of University
of Health Sciences Turkiye, izmir Tepecik Training and
Research Hospital. Ethics committee approval of the study
was obtained from the Ethics Committee of University
of Health Sciences Turkiye, izmir Tepecik Training and
Research Hospital (dated: 23.11.2022 and numbered:
2022/17/1). In accordance with the principles of the
Declaration of Helsinki, written informed consent was
obtained from each volunteer.

Blood samples were collected by the same bloodletting
specialist according to the recommendations of the
Clinical and Laboratory Standards Institute!®© Venous
blood samples were taken from the patients between
08:00 and 10:00 in the morning after at least 8 hours of
fasting, using a 21-gauge needle (Becton Dickinson and
Company Vacutainer® Eclipse blood collection needle,
21Gx 1-1/4 (0.8x32 mm), NJ USA).For the measurement of
HbAIlc, blood samples were taken simultaneously with the
K2-EDTA BD Vacutainer (Becton, Dickinson and Company,
Franklin Lakes, NJ, USA) tube that we currently use in our
laboratory, into the K2-EDTA Samplix (Greiner Bio-one
GmbH Kremsmunster, Austria) and K3-EDTA Vacuette
(Greiner Biosterone GmbH) tubes, without any order. All
three tubes in our study contained spray-dried EDTA. After
blood collection, the tubes were inverted 8 to 10 times
according to the manufacturer's recommendation. HbAlc
levels were analyzed within 1 h by ion exchange high-
performance liquid chromatography (HPLC) using a BIO-
RAD Variant Il instrument (Bio-Rad Laboratories, Marnes-
la-Coquette, France).

Statistical Analysis

Statistical analyses were performed using MedCalc
Statistical Software version 20.115 (MedCalc Software Ltd,
Ostend, Belgium) and IBM Statistical Package for the Social
Sciences version 20.0 (IBM Co., Armonk, NY, USA). The
conformity of the variables to the normal distribution was
investigated using the Shapiro-Wilk test. Data are shown as
median (interquartile range) because they did not show a



normal distribution. The Pearson chi-square test was used
to compare the genders of the groups, the Kruskal-Wallis
H test was used to compare the ages, and the Friedman
test was used to compare the HbAlc results. For clinical
significance, bias% values were calculated using the formula
bias%=mean value of the evaluated tube mean value of
the compared tube/mean value of the compared tube
x100. According to CLIA, the HbAlc bias% performance
target was determined as <1.5%." P<0.05 was considered
statistically significant. The intertube comparison was
made by Passing-Bablok regression analysis and visualized
by the Bland-Altman plot.

RESULTS

The median (interquartile range) age of 78 individuals (51
women and 27 men) included in the study was determined
as 49 (41-57) years. Gender and age did not differ between
groups (p=0.858, p=0.803, respectively) (Table 1). The
median (interquartile range) values of HbAlc levels in the
K2-EDTA BD Vacutainer, K2-EDTA Samplix, and K3-EDTA
Vacuette tubes were the same and were 6.0% (5.5-7.6).
There was no statistically significant difference between the
HbAIlc results of the BD Vacutainer, Samplix, and Vacuette
tubes (p=0.980). The calculated bias% values were <0.3%,
and when the performance target was evaluated according
to 1.5%, it was determined that the HbAlc parameter did
not show a clinically significant difference between the
tubes (Table 2). The regression equation of the K2-EDTA BD
Vacutainer and K2-EDTA Samplix tubes showed a slope of
1.010 and an intercept of (Figure 1). The regression equation
of the K2-EDTA BD Vacutainer and K3-EDTA Vacuette
tubes showed a slope value of 0.999 and an intercept
value of -0.105 (Figure 2).

AKSIT M et al. Comparison of EDTA Tubes for HbAlc

DISCUSSION

While HbAIc provides a reliable measurement of long-
term glycemia, it is also considered to be the test of choice
in the monitoring and management of diabetes because
it has a good correlation with the risk of complications of
diabetes.”? Although fasting blood glucose is an excellent
test for “instant” glucose levels, it does not provide detailed
information on how glucose levels change over time. The
HbAlc test is a marker of average glucose levels over a
period of approximately 3 months. Contrary to popular
belief, HbAlc is used for the diagnosis, management,
and monitoring of type 1 and type 2 diabetes.” It is also
very important to reduce the errors that may occur in a
parameter that is importantin the diagnosis and treatment
of diabetes. In our study, the HbAlc results of K2-EDTA BD
Vacutainer, K2-EDTA Samplix, and K3-EDTA Vacuette tubes
were found to be similar, and there was no statistically or
clinically significant difference between the tubes.

In the study by Mailankot et al', in which the effects
of EDTA, sodium citrate, heparin, and fluoride tubes
on HbAlc levels were investigated, HbAlc analysis was
performed within 3 h in blood samples taken from four
healthy men and two diabetic patients. No significant
variation was observed between tubes in HbAlc results,
and although it is recommended to use tubes with EDTA
in the HbAIlc kit package inserts, it was concluded that
there is no harm in using other anticoagulant tubes. In
the study by Chakraborty et al’®, 104 inpatients and/or
outpatients who were diabetic or screened for glycemic
disorders were included to investigate the usability of
EDTA, EDTA-fluoride, and buffered citrate tubes for HbAlc
measurement. HbAlc levels can be measured equally well
using EDTA, EDTA-fluoride, and citrate-buffered EDTA-
fluoride tubes in the Bio-Rad DIO cation exchange HPLC
device (Bio-Rad Laboratories, Hercules, CA, USA).

Table 1. Demographic data of the participants

Control (n=29) | Prediabetes (n=20) Diabetes mellitus (n=29) p value
Gender (female/male) 18/1 13/7 20/9 0.858
Age (year) 49 (42-57)* 51 (40-58)* 49 (38-54)* 0.803

*Median (interquartile range)

Table 2. Comparison between K2-EDTA BD Vacutainer, K2-EDTA Samplix, and K3-EDTA Vacuette tubes for the
HbAIc test
Median (interquartile range) Bias (%) . .
s Desirablebias P
Parameter BD . BD Vacutainer- | BD Vacutainer- | Samplix- | (%) value
(unit) Vacutainer Samplix Vacuette Samplix Vacuette Vacuette
o 6.0 6.0 6.0
HbAlc (%) (5.5-7.6) (5.5-7.6) (5.5-7.6) 0.19 0.15 0.04 1.5 0.980
HbAlc 42.0 42.0 42.0
(mmol/mol) | (37.0-60.3) | (36.8-60.3) | (36.8-60.0) | 028 028 0 k5
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In the study by Abdullateef and Saleh', HbAlc results in
different anticoagulant materials (EDTA, lithium heparin,
and sodium citrate) and methods (HPLC, ion exchange
chromatography) were compared. The study consists
of two parts. In the first part, the effect of different
anticoagulant additives on HbAlc levels was investigated
with 40 patients with diabetes. In the second part, the
HbAIlc results obtained by twusingdifferent methods in
another group of 40 patients with diabetes were compared.
There was no statistically significant difference between
the HbAIlc levels obtained using different anticoagulant
materials and methods. Researchers have stated that
lithium heparin or sodium citrate tubes can be used as
an alternative to the EDTA tube in the measurement
of HbAlc and that the ion exchange chromatography
method can be one of the main methods for the analysis
of HbAlc.
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In the study by Ahn et al.é, blood samples were drawn from
100 outpatients in a BD Vacutainer tube containing spray-
dried K2-EDTA and an Improvacuter tube containing liquid
K3-EDTA. There was no statistical difference in the HbAlc
results of the tubes in which 17 hematological analytes,
HbAIlc, and erythrocyte sedimentation rates were analyzed.
In the study by Vrtaric et al.”, HbAlc was measured in K2-
EDTA and K3-EDTA tubes in 45 outpatients. Both tubes
are branded Greiner Vacuette and coated with spray-dried
EDTA. No clinically or statistically significant difference
was found in the HbAlc results of K2-EDTA and K3-EDTA
tubes, and it has been reported that they can be safely
used interchangeably in HbAlc analysis.

Similar to the studies, there was no statistically and clinically
significant difference in HbAlc levels between the tubes in
our study. We think that our study may contribute to the
literature as it includes control, prediabetic, and diabetic
patients, unlike previous studies for HbAlc.
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Figure 1. Passing-Bablok graph and Bland-Altman plot of K2-EDTA BD Vacutainer and K2-EDTA Samplix tubes
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Study Limitation
A limitation of our study is that it was single-centred.

CONCLUSION

It was observed that the HbAlc results of the BD Vacutainer,
Samplix, and Vacuette tubes were consistent and the
performance targets were met. Coronavirus disease-2019
(COVID-19) has created a problem in the supply of blood
collection tubes as well as affecting the supply chain of
many products. Laboratories had to use different brands
of tubes at the same time, especially during the COVID-19
period.In our study, it has been shown that these 3 different
brands of tubes can be used safely simultaneously,
regardless of K2-EDTA and K3-EDTA measurement in
HbAlc measurement.
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ileri Derecede Preterm Bebeklerde Standart ve Antibiyotik
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oz
Amag: Bu calismada, yenidogan yogun bakim (YDYB) Unitesinde yatan, 32 haftadan kiiclk ileri derecede

prematire bebeklerde, antibiyotik emdirilmis periferik venoz kateterler (antibiyotik emdirilmis-PICC)
ile standart PICC kateterlerin karsilastirmasi amacladi.

Yontem: Retrospektif gozlemsel bu calismaya, 2021-2022 yillari arasinda YDYB Unitesinde yatan 32
haftadan kucuk, PICC kateter kullanilan bebekler alindi.

Bulgular: Calismaya alinan toplam 58 bebegin ortalama gebelik haftasi 26+3 hafta ve ortalama dogum
agirligr 7841289 gramdi. Kateter yerlestirme sirasindaki ortalama yas 17,611 gin, ortalama kateter
kullanim slresin 12,3+6,4 glindU. 58 bebegin 23'Unde antibiyotik emdirilmis PICC kateter kullanilirken,
35 bebekte standart PICC kateter kullanilmisti. Standart ve antibiyotik emdirilmis kateter kullanilan
bebekler arasinda ortama dogum haftasi, dogum agirligi, cinsiyet, kateter takilis sirasinda yas agisindan
fark yok iken, kateter kullanim surresi antibiyotik emdirilmis PICC grubunda daha uzundu (14,6£6,5 giine
karsilik 11£5,9 gtin, p=0,03). Tedavinin tamamlanmasiyla birlikte planli kateter ¢cikartma orani antibiyotik
emdirilmis PICC kateter grubunda daha yuksekti (antibiyotik emdirilmis PICC kateter grubunda %65,2,
standart PICC kateter grubunda %34,3, p<0,05). Calisma &rnegimizde kateter iliskili kan dolagimi
enfeksiyonu (KiIKDE) orani 1.000 kateter ginii basina 11/721 (%1,52) olarak tespit edildi. Antibiyotik
emdirilmis PICC grubunda KIKDE orani 1.000 kateter giinii basina 3/336 (%0,89) iken, konvansiyonel
PICC grubunda KiKDE orani 1.000 kateter giinii basina 8/385 (%2) olarak tespit edildi (p=0,165).

Sonug: ileri derecede prematiire bebeklerde, standart ve antibiyotik emdirilmis PICC kateter kullanimi
karsilastirildiginda, antibiyotik emdirilmis kateter kullaniminin KiKDE'yi anlamli derecede azaltmadigl,
bununla birlikte antibiyotik emdirilmis PICC kateter grubunda kateter kullanim stresinin daha uzun
oldugu ve tedavinin tamamlanmasiyla birlikte planli kateter c¢ikartma oraninin daha ytiksek oldugu
tespit edilmistir.

Anahtar Kelimeler: Kateter iligkili kan dolasimi enfeksiyonu, periferik olarak yerlestirilen santral venéz
kateterler, antibiyotik emdirilmis periferik vendz kateterler (antibiyotik emdirilmis-PICC), yenidogan
yogun bakim

ABSTRACT

Objective: In the present study, the purpose was to investigate and compare the use of antimicrobial-
impregnated peripherally inserted central venous catheters (PICC) and standard PICC catheters in
premature infants who are hospitalized in neonatal intensive care units (NICUs).

Methods: The infants, who were younger than 32 weeks, and who were treated with PICC catheters were
included in this retrospective observational study.
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Results: The 58 infants included in the study. Antimicrobial-impregnated PICC catheter was used for 23 infants and standard PICC catheters were
used for 35 infants. Although no difference was detected between the groups regarding the week of birth, birth weight, gender, and age at catheter
insertion, the duration of catheter use was longer in the antimicrobial-impregnated PICC group (14.6%6.5 days vs. 11£5.9 days, p=0.03). When the
groups were compared in terms of the reasons for catheter termination, the rate of planned catheter removal upon completion of treatment
was 65.2% in the antimicrobial-impregnated PICC catheter group, and it was 34.3% in the standard PICC catheter group (p<0.05). The central line
bloodstream infection (CLABSI) rate was 3/336 (0.89%) per 1.000 catheter days in the antimicrobial-impregnated PICC group, and the CLABSI rate
was 8/385 (2%) per 1.000 catheter days in the standard PICC group (p=0.165).

Conclusion: Antimicrobial-impregnated PICC catheters did not statistically significantly reduce CLABSI in premature infants in the NICU when
compared with standard PICC catheters; however, the rate of planned catheter removal was found to be higher in the antimicrobial-impregnated

PICC catheter group.

Keywords: Central line-associated bloodstream infection, peripherally inserted central venous catheters, antimicrobial-impregnated peripherally
inserted central catheters (antimicrobial-impregnated PICC), neonatal intensive care units

GIRiS

Yenidogan yogun bakim (YDYB) Unitesinde yatan preterm
bebeklerde santral ven6z kateterler (SVK) damar yolunun
erisiminin devami, intravendz tedavilerin uygulanmasi ve
total parenteral nutrisyon (TPN) uygulanmasi icin siklikla
kullanilmaktadir. Ozellikle 32 haftadan 6énce dogan ileri
derecede preterm bebeklerin uzamis TPN gereksinimleri
nedeniyle umblikal ven6z kateterler (UVK) ve daha
sonrasinda da periferik olarak yerlestirilen santral vendz
kateterler (PICC) siklikla kullanilmaktadir. Yogun bakim
Unitesinde, kateter iliskili kan dolasimi enfeksiyonu (KIKDE)
6nemli bir morbidite ve mortalite nedeni olmasi yaninda
uzamis hastane yatisi ve artan saglik maliyetlerine neden
olan énemli bir problemdir! Hastalik Kontrol ve Onleme
Merkezleri, santral hat iliskili kan dolasimi enfeksiyonunu,
SVK' yerlestirilmesinden sonraki 48 saat icinde gelisen,
baska herhangi bir bodlgedeki bir enfeksiyonla iligkili
olmayan, kan kualtart ile kanitlanmis bir kan dolasimi
enfeksiyonu olarak tanimlar? Preterm bebeklerin zayif
deri bariyerleri, olgunlasmamis dogal ve edinsel bagisiklik
sistemleri, genel olgunlasma problemleri nedeniyle
girisimsel uygulamalara siklikla ihtiyag duymalari ve uzun
sire yogun bakim yatis gereksinimleri nedeniyle, saglik
bakimi iliskili enfeksiyonlara ve sepsise yatkinliklari vardir
ve preterm bebeklerde KIKDE, yiiksek mortalite ve dnemli
morbiditelerleiliskilidir?KIKDE'ninengellenmesinde bircok
strateji gelistirilmis olmasina ragmen preterm bebeklericin
dnemli bir sorun olmaya devam etmektedir*” KIKDE'nin
engellenmesi amaciyla gelistirilen stratejilerden bir tanesi
antimikrobiyal emdirilmis santral kateter kullanimidir.
Antimikrobiyal emdirilmis santral kateterlerden, rifampisin
ve mikanazol kombinasyonu, yenidogan bebeklerde
kullanimi igin onay verilen tek antimikrobiyal emdirilmis
SVK'dir. Yogun bakimda yatan eriskin ve ¢cocuk hastalarda,
antiseptikler  (klorheksidin/giimus  sulfodiazin)  veya
antibiyotik  (minosiklin/rifampin) emdirilmis SVK'larin
KiIKDE'yi azalttig ve ek maliyet olusturmasina ragmen
maliyet etkin oldugu gosterilmis olmakla birlikte daha
uzun sUre kateter kullanim gereksinimi olan preterm
bebeklerde benzer fayda az sayidaki calismada ortaya

konulamamistir” Bu calismada, YDYB Unitesinde yatan, ileri
derecede prematlire bebeklerde, antibiyotik emdirilmis
(rifampisin ve mikanazol kombinasyonu) PICC kateterler
ile standart PICC kateterlerin, kullanim sireleri, kateterle
iliskili komplikasyonlar, KIKDE sikligi gibi kateter iliskili
parametreler acisindan karsilastirmasi amacladi.

YONTEM

Tinaztepe Universitesi, Galen Hastanesi YDYB initesinde
2021-2022 yillari arasinda yatan, standart ve antibiyotik
emdirilmis (rifampisin ve mikanazol kombinasyonu) PICC
kateter kullanilan, 32 hafta ve daha kulguk ileri derecede
preterm bebekler calismaya alindi. Bebeklere ait veriler
hastalara ait dosyalardan retrospektif olarak toplandi.
YDYB Unitemizde SVK kullaniminda standart kriterleri
iceren klinik uygulama yonergeleri kullanilmaktadir; buna
gore, 32 haftadan kucgUk ileri derecede premature bebekler
ve/veya dogum agirligi 1500 gramin altinda olan ¢cok dustik
dogum agirlikli bebeklerde, 5 glinden fazla intravendz
sivilara ihtiyag duyulursa, 7 glinden fazla intravendz ilaglara
ihtiyac duyulursa, intravendz sivilarin ozmolaritesi 700
mOsmol/L'yi asarsa ve hasta 24 saatte 3'ten fazla PICC
takilmasina ihtiya¢ duyulursa, UVK kullanimindan sonra
PICC kateter kullanilmaktadir. Antibiyotik emdirilmis
ve standart PICC kateter sec¢imi klinisyen kararina gore
belirlenmistir. Antibiyotik emdirilmis PICC kateter olarak,
rifampisin ve mikanazol emdirilmis, 1 Fr capinda kilavuz tel
iceren tek lumenli kateter kullanildi (Premistar™1Fr; Vygon).
Avrupa ve Turkiye'de de yeni dogan bebekler icin lisansli
ve preterm bebeklerde kullanilabilecek kadar kiguk olan
tek antibiyotik emdirilmis PICC formu, Vygon (Swindon,
UK) tarafindan Uretilen Premistar™ kateterdir. Standart
PICC kateter olarak 1 Fr capinda, kilavuz tel icermeyen tek
lumenli kateterler kullanildi (PremiCath™ 1 Fr; Vygon). YDYB
Unitemizde, KIKDE'nin engellenmesiicinstandartuygulama
demetleri kullanilmaktadir. Bu uygulama demetleri;
santral kateter takilmasi izlem formu, kateter pansuman
ve bakimi kontrol listeleri, ila¢ hazirlama ve uygulama
kontrol listeleri, kateter kullaniminin sonlandirilmasi igin
hasta basi degerlendirme formlarini icermektedir. Tim
uygulamalarda dogru el hijyeni tim &nleyici demetlerin
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temelini olusturmaktadir, bu amagla tim yenidogan
personelini iceren duzenli egitim calismalari, haberli ve
habersiz el hijyen uyumunun takibi yapilmaktadir. Kateter
yerlestirilmesi, pansumani ve bakimi bu konuda sertifikali
saglik personellerinden olusan “santral kateter ekibi”
tarafindan gercgeklestirilmektedir. Santral kateter ekibi
Uyesi olan klinik egitim hemsiresi, kateter yerlestirilirken
maksimum bariyer dnlemlerin kullanilmasi (cerrahi maske,
bone, steril onluk, steril eldiveni, hastanin genis cerrahi
ortulmesi, uygun deri dezenfeksiyonu), prosedurlerin uygun
sekilde gerceklestirilmesi ve uygulama demetlerine uyum
konusundakitakibive geri bildirimleri gerceklestirmektedir.
Unitemizde santral kateter kullaniminin sonlandirilmasinda
standart kriterler takip edilmektedir. Bu dogrultuda santral
kateterler TPN uygulamalarinda damar yolu devamlligin
saglanmasinda kullanilmakta ve enteral beslenme 120
mL/kg/gline ulastiginda TPN'nin sonlandirilmasi ve planl
kateter cikartilmasi saglanmaktadir. Unitemizde, kateter
kolonizasyonun takibi amaciyla, herhangi bir sebep
nedeniyle cikartilan tim PICC kateterler semikantitatif
kiltire génderilmektedir. Kateter kolonizasyonu ve KIKDE
icin asagidaki tanimlar kullanilmistir.

Kateter kolonizasyonu: Eslik eden klinik semptomlar yok
iken, semikantitatif veya kantitatif yontemlerle kateter
ucu veya kateter birlesme yerinden (hub) alinan kulttrde
anlamli miktarda [semikantitatif kaltGrde >15 koloni
olusturan birim (kob), kantitatif kultirde ise >103 kob]
Ureme olmasi durumudur.

KiKDE: Damar ici kateteri olan bir hastada en az bir
periferik kan kultart pozitifligi ile tani konan bakteriyemi/
fungemi ve eslik eden klinik enfeksiyon bulgularinin
saptanmasi, ayrica kateter disinda baska bir enfeksiyon
kaynaginin bulunmamasidir. KIKDE tanisi koyabilmek icin
asagidakilerden en az birinin bulunmasi gereklidir.

- Periferik kan ve kateterden alinan semikantitatif (>15
kob/kateter segmenti) veya kantitatif kaltirde (>10° kob/
kateter segmenti) ayni mikroorganizmanin Uretilmesi (ayni
tar ve ayni antibiyotik duyarlilik paternine sahip olmasi),

- Es zamanli alinan SVK kantitatif kan kaltrt/ periferik
kan kultirindeki Greme oraninin en az 5/1 olmasi,

- SVK'dan alinan kan kaltirinde, eszamanli olarak alinan
periferik kan kultirine oranla >2 saat erken Ureme
saptanmasi,

KiKDE orani, 1.000 merkezi hat glinii basina kateter iliskili
enfeksiyonlarin sayisi olarak tanimlanmistir®

istatistiksel Analiz

Istatistiksel analiz icin IBM Statistical Package for the Social
Sciences statistics for Windows, version 25.0 (Armonk, New
York: IBM Corp.) programi kullanildi. Strekli degiskenlerde,
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normal dagilima uyan verilerde, ortalama#standart sapma
(SS), normal dagilama uymayan verilerde ise ortanca
(minimum-maksimum) degerleri ile sunuldu. Kategorik
degiskenler ise frekans ve ylzde degerleri ile sunuldu.
Gruplar arasi  karsilastirmalarda surekli degiskenler
icin t-test ve Kruskal-Wallis testi kullanildi, kategorik
degiskenlerin  karsilastirilmasinda ise ki-kare analizi
uygulandi.Sonuglar %95 gliven araliginda, anlamlilik p<0,05
olarak degerlendirilmistir. Tedavi tamamlanmadan kateter
kullaniminin erken sonlandirilmasi (flebit, infiltrasyon,
kateter enfeksiyonu sUphesi) oraninin %40'tan %20'ye
beklenen azalmasina dayanan gii¢ analizinde, %5 anlamlilik
dizeyi ve %80 gl¢ ile hedef 6rneklem buytkliga 40 olgu
(her bir grupta 20 olgu) olarak hesaplandi.

BULGULAR

Calisma grubumuzun ortalama gebelik haftasi 26%3
hafta, ortalama dogum agirug 784+289 gramdir.
Kateter yerlestirme sirasindaki ortalama yas 17,6%11
gln, ortalama kateter kullanim stresin 12,3+6,4 glndur.
Tablo T'de tim ¢alisma populasyonu icin dogum agirlig,
gebelik yasl, kateter yerlestirme sirasindaki yas ve
kateter kullanim suresi icin veriler ortalama#SS olarak
gosterilmistir. Tablo 2'de galisma grubumuza ait klinik
veriler 6zetlenmistir. 2021-2022 yillari arasinda YDYB
Unitemizde yatan 32 haftadan kiglk ileri derecede
preterm 58 bebekte PICC kateter kullanilmistir.
Kullanilan kateter tipine goére, 23 (%40,4) bebekte
antibiyotik emdirilirmis PICC kateter (PremiStar, 1 Fr), 35
bebekte (%59,6) ise standart PICC katerter (PremiCath,
1 Fr) kullanilmistir. Tum c¢alisma grubunda kateter
sonlandirma nedenlerine bakildiginda en sik neden, 27
bebekte (%45,6) tedavinin tamamlanmasindan sonra
kateterin planli olarak cikartilmasiydi. Diger kateter
sonlandirma nedenleri sirasiyla, 20 bebekte (%35) sislik

Tablo 1. Calisma grubunda gebelik yasi, dogum agirlig,
kateter takilisinda yas ve kateter kullanim siiresi

Degisken Ortalamaz*SS
Gestasyonel yas (hafta) 26,143
22-24 hafta 19 (%33,3)
25-28 hafta 24 (%42,1)
29-32 hafta 14 (%24,5)
Dogum agirligi (gram) 7841289
<500 gr 10 (%17,5)
500-1.000 gr 36 (%63,1)
21.000 gr 11(%19,2)
5:;23;))/erle§tirme sirasindaki 17,6412
Kateter kullanim suresi (gin) 12,3164

SS: Standart sapma
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tikanma sizdirma gibi kateter disfonksiyonu nedeniyle
vell bebekte (%19,3) kateter iliskili enfeksiyon siphesiyle
kateter kullanimi sonlandirilmisti.  Cikartilan  tim
kateterler kolonizasyonun da takip edilmesi amaciyla
semikantitatif kulttre génderilirdi. Planli ve disfonksiyon
nedeniyle c¢ikartilan 46 kateterin semikantitatif
kaltarlerinde Greme olmadi (n=46, %80,7). Klinik sepsis
bulgulari olan bebeklerde, KIKDE stiphesi ile cikartilan
PICC kateterler semikantitatif kultire gonderilirken
es zamanli kan kulturleri alindi. Klinik sepsis bulgulari
olan 5 bebekte, semikantitatif kateter kualtlirl ve es
zamanli alinan kan kultiriinde es mikroorganizma
Uremesi tespit edildi ve KIKDE olarak kabul edildi. Klinik
sepsis bulgulariyla birlikte, periferik kan kultird veya
semikantitatif kateter kultirlerinden sadece birinde
pozitiflik olan 6 bebek daha KIKDE olarak kabul edildi.
Calisma 6érnegimizde KIKDE oran 1.000 kateter giinii

Tablo 2. Calisma grubunda cinsiyet, kateter tipi, kateter
cikartilma nedeni KIKDE orani

n (%)
Cinsiyet
Kiz 32 (%44,8)
Erkek 26 (%55,2)
Kateter tipi
Antibiyotik emdirilmis 23 (%40,4)
Standart 35 (%59,6)
Kateter ¢cikartma nedeni
Planli 26 (%45,6)
Disfonksiyon 20 (%35)
Enfeksiyon 11(%19,3)
Kanitlanmis KiKDE 11/721 guin (%1,51)
KIKDE: Kateter iliskili kan dolasimi enfeksiyonu

basina 11/721(%]1,51) olarak tespit edildi. Tablo 3'te KIKDE
kabul edilen olgulara ait veriler 6zetlenmistir. Tablo
4'te antibiyotik emdirilmis PICC kateter ile standart
PICC kateterler arasinda, gestasyonel yas, dogum
agirligl, cinsiyet, kateter yerlestirme gunU, kateter
kullanim suresi ve kateter sonlandirma nedeni gibi
klinik parametreler karsilastirmali olarak gdsterilmistir.
Standart ve antibiyotik emdirilmis kateter kullanilan
bebekler arasinda ortama dogum haftasi, dogum agirlig,,
cinsiyet, kateter takilis sirasinda yas agisindan fark yok
iken, kateter kullanim suresi antibiyotik emdirilmis PICC
grubunda daha uzundu (14,6%6,5 gine karsilik 11£5,9
gun, p=0,03). Kateter sonlandirma nedenleri agisindan
gruplar karsilastirildiginda, tedavinin tamamlanmasiyla
birlikte planli kateter cikartma orani antibiyotik
emdirilmis PICC kateter grubunda daha yuUksekti
[antibiyotik emdirilmis PICC kateter grubunda15(%65,2),
standart PICC kateter grubunda 12 (%34,3), p=0,03].
Kateter disfonksiyonu nedeniyle kateter c¢ikartilma
oranlari antibiyotik emdirilmis PICC kateter grubunda
daha dusukth [antibiyotik emdirilmis PICC kateter
grubunda 5 (%215,7), standart PICC kateter grubunda 15
(%42,9), p=0,02]. Kateter iliskili enfeksiyon stphesiyle
kateter cikartilma oranlari acisindan gruplar arasinda
fark yoktu [antibiyotikli PICC kateter grubunda 3 (%13)
karsi standart PICC kateter grubunda 8 (%22,9), p=0,08].
Klinik sepsis bulgulari gdzlenen toplam 11 bebek vardi,
11 bebegin 3'U antibiyotikli PICC kateter, 8'inde standart
PICC kateter grubundaydi. Calisma drnegimizde KiIKDE
oran 1.000 kateter ginU basina 11/721 (%1,52) olarak
tespit edildi. Antibiyotik emprenye PICC grubunda
KIKDE orani 1.000 kateter giinii basina 3/336 (%0,89)
iken, konvansiyonel PICC grubunda KIKDE orani 1.000
kateter glnU basina 8/385 (%2) olarak tespit edildi
(p=0,165) (Tablo 5).

Tablo 3. KiKDE gelisen olgulara ait veriler

No PICC kateter tipi Klinik sepsis bulgulari Kan kiilturi PICC kateter semikantitatif kultiir
1 Standart Var Koagtilaz negatif stafilokok Koagllaz negatif stafilokok
2 Standart Var Koagtilaz negatif stafilokok Koagllaz negatif stafilokok
3 Standart Var Candida albicans Candida albicans

4 Standart Var Klebsiella spp. Klebsiella spp.

5 Antibiyotik emdirilmis | Var Koagtilaz negatif stafilokok Koagtilaz negatif stafilokok
6 Standart Var Koaglilaz negatif stafilokok Ureme yok

7 Standart Var KoagUlilaz negatif stafilokok Ureme yok

8 Antibiyotik emdirilmis | Var Koagulilaz negatif stafilokok Ureme yok

9 Standart Var Ureme yok Koaglilaz negatif stafilokok
10 Standart Var Ureme yok Koaglilaz negatif stafilokok
1 Antibiyotik emdirilmis | Var Ureme yok Koagtilaz negatif stafilokok

KIKDE: Kateter iliskili kan dolasimi enfeksiyonu, PICC: Antibiyotik emdirilmis periferik vendz kateterler
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TARTISMA

SVKiliskili kan akim enfeksiyonlari mikrobiyal kolonizasyon
yoluyla meydana gelir. Bakteriler veya mantarlar damar
icindeki kateter tUplUne yapisip kendilerini konakgl
savunmalarindan ve dolagimdaki antimikrobiyal
ajanlardan koruyan ve surekli kolonizasyonu saglayan
koruyucu bir biyofilm salgilarlar, biyofilm tabakasina
tutunan mikroorganizmalar c¢ogalir ve olgunlasmamis
bagisikligi olan bebeklerde enfeksiyon kan dolasimi
yoluyla vyayilirlar* Santral kateterlerin antimikrobiyal
ajanlarla  emprenye edilerek kaplanmasi, mikrobiyal
kolanizasyon ve takiben kateter iliskili enfeksiyonlarin
engellenmesinde potansiyel olarak etkili olabilecek bir
yontem olarak gelistirilmistir. Yenidoganlarda antibiyotik
emdirilmis ve standart PICC kateterleri karsilagtiran sinirli
sayida calisma vardir. Gilbert ve ark.'nin’ yaptigi PREVAIL
calismasinda, YDYB Unitesinde rifampisin ve mikanazol
emdirilmis PICC kateterler ile standart PICC kateterler
karsilastirilmistir. Cok merkezli, randomize ve buyuk bir
olgu grubu iceren bu calismada, antibiyotik emdirilmis
PICC kateterler ile standart PICC kateterler arasinda,
KiKDE'nin engellenmesi acisindan fark olmadigi sonucuna
ulasilmistir” Bayoumi ve ark.'nin’ yaptigi tek merkezli
retrospektif calismada mikonazol ve rifampisin emdirilmis
PICC kateterlerin kullanimi, geleneksel PICC kateterlere
kiyasla yenidoganlarda KIKDE oranini azaltmadigini,
bununla birlikte, tedavinin tamamlanmasindan sonra daha

yUksek bir elektif ¢ikarma oranina ve geleneksel PICC
kateterlere kiyasla daha az ekstravazasyon/infiltrasyon,
okllzyon ve flebit oranina sahip oldugunu gdstermislerdir.
Ancak bu ¢alismada mikanazol ve rifampisin emdirilmis
kateter grubunda dogum agirligi, gestasyonel yas anlamli
olarak daha dusUktur, bu faktorler antibiyotik emdirilmis
kateter grubunda daha yiiksek bir KIKDE oranina katkida
bulunmus olabilecegi gbz 6nidnde bulundurulmalidir.
Preterm bebeklerde kateter kaynakli enfeksiyonlarda en
sik izole edilen organizmalar koagtilaz negatif stafilokoklar
ve diger Gram-pozitif koklar (Staphylococcus aureus ve
Enterococci), Gram-negatif basiller (E. coli, Pseudomonas
aeruginosa ve Klebsiella pneumoniae) ve mantarlardir
(Candida patojenleri)® Bugln icin, yenidoganlarda
kullanilabilen antimikrobiyal emdirilmis PICC
kateterler, mikonazol ve rifampisin ile emprenye edilen
kateterlerdir. Bu antimikrobiyaller, KIKDE'ye neden olan
farkli organizmalara karsi tam ve esit derecede etkili
olmayabilir ve bu antimikrobiyal emdirilmis kateterlerin
KIKDE oranini azaltmada konvansiyonel olanlardan
daha Ustin olmadigini belirten ¢alisma sonuglarinin
nedeni olabilir. Eriskinlerde ve pediatrik populasyonlarda
SVK emprenyesinde kullanilan molekuller arasinda
vankomisin, teikoplanin, 5-florourasil, benzalkonyum
klortir, minosiklin, minosiklin/rifampisin, mikonazol/
rifampisin gibi antibiyotikler; Oligon Vantex gumus
veya glimus, gimus zeolit (AglON), klorheksidin/gimus

Tablo 4. Antibiyotik emdirilmis PICC kateter ile standart PICC kateterler gruplarinin karsilastirilmasi

PICC: Antibiyotik emdirilmis periferik vendz kateterler

Parametre Antibiyotik emdirilmis PICC Standart PICC

n (%) (n=23) n (%) (n=35) P
Cestasyonel yas (hafta) 26,3128 26,2+3,5 0,89
Dogum agirligi (gram) 775250 8401435 0,48
Cinsiyet
Erkek 14 (%60,1) 16 (%45,7) 0,80
Kiz 9 (%39,1) 19 (%54,3) 0,64
Kateter takilma gunu 18,4%12,4 17,6%10,8 0,79
Kateter kullanim stresi (gin) 14,6%6,5 15,9 0,03*
Kateter sonlandirma nedeni
Planli 15 (%65,2) 12 (%34,3) 0,03*
Disfonsiyon 5(%21,7) 15 (%42,9) 0,02*
Enfeksiyon 3(%13) 8 (%22,9) 0,08
*0<0,05.

siiresi basina)

Tablo 5. Antibiyotik emdirilmis PICC kateter ile standart PICC kateter arasinda KiKDE oranlari (1.000 giinliik kateter

Antibiyotik emdirilmis PICC kateter Standart PICC kateter KiKDE orani RR (%95 GA) p degeri
KIKDE orani
%0,89 (3/336 giin) %2 (8/385 giin) 0,375 (0,09-1,54) 0,165

KiKDE orani, 1.000 giinlitk kateter giinti basina KiKDE olgularinin sayisidir.
RR: Risk orani, GA: Glven araligl, KIKDE: Kateter iliskili kan dolasimi enfeksiyonu, PICC: Antibiyotik emdirilmis periferik vendz kateterler
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sulfadiazin gibi antiseptikler yer alir. Yogun bakimda yatan
eriskin ve cocuk hastalarda, antiseptikler (klorheksidin/
glimus sulfodiazin) veya antibiyotik (minosiklin/rifampin)
emdirilmis SVK'larin KIKDE'yi azalttigi ve ek maliyet
olusturmasina ragmen maliyet etkin oldugu gosterilmistir."
Rifampisin, Gram-negatif bakterilere nitfuz etmeyen,
dolayisiyla Gram-negatif sepsise karsi koruma saglamayan
hidrofobik bir antibakteriyeldir. Rifampisin monoterapisi
ile ilgili bir diger endise, direncin hizli bir sekilde ortaya
¢tkmasi ve Gram-negatif organizmalarin segici olarak
ortaya ¢ikmasidir. PREVAIL calismasinda koagtilaz negatif
stafilokoklar her iki ¢calisma grubunda izole edilen baskin
patojen olarak bildirilmistir, ayni ¢alismada antibiyotik
emdirilmis PICC grubunda, standart PICC grubundan
daha fazla rifampisine direncli patojen tespit edildigi
bildirilmistir” Calismamizda semikantitatif kateter ktltara
ve antibiyogram verileri degerlendirildiginde, benzer
sekilde baskin patojenin koagulaz negatif stafilokoklar
oldugu tespit edilmistir, ¢alismamizda rifampisin
direncine rastlanmamistir. Ayrica calismamizda antibiyotik
emdirilmis PICC kateter grubunda Cram-negatif patojen
Uremesi tespit edilmemistir.

SVKiliskili kan akim enfeksiyonlarinin azaltilmasinda kanita
dayali yollarindan biri santral kateter yerlestirilmesinde
ve yonetiminde “uygulama demetlerinin” kullanilmasidir.
“Uygulama demetleri”, dogru ve glvenilir bir sekilde
uyulmasi kosuluyla, sonuclar iyilestirdigi gosterilen
kanita dayali mudahalelerin bir kombinasyonu olarak
tanimlanir? Santral kateter yerlestirilirken maksimum
bariyer énlemlerinin kullanilmasinin saglanmasi, KiKDE
sikliginin azaltilmasinda énemli bir bilesendir, bu amacla
kateter takilmasi sirasinda kullanilacak kontrol listeleriyle
maksimum bariyer énlemlerin (steril eldiven, cerrahi yuz
maskesi, steril dnluk, bone kullanimi, hastanin kapsamli
cerrahi 6rtilmesi, uygun deri dezenfeksiyonun saglanmasi)
uygulandigl takip edilmelidir® Kateter yerlestirildikten
sonra kateter pansumaninda steril seffaf ortl ile yapilan
pansuman ve kateter giris yerine damlatilan siyanoakrilat
doku yapistirici  kullanilmasi  konusundaki  &neriler
artmaktadir. Siyanoakrilat doku yapistiricilar kateterin giris
noktasini kapatarak ekstraluminal kontaminasyon riskini
azalttigr ileri strtlmustir® Ayni zamanda doku yapistiricisi
ile kateterin giris-cikis hareketleri azaltilarak endotelyal
hasari engelledigi bildirilmistir™ Unitemizde kateter
pansumaninda seffaf ortd kullanimi standart olmakla
birlikte, siyanoakrilat doku yapistiricisi kullanilmamistir.
SVK iliskili kan akim enfeksiyonlarinin engellenmesinde
bircok strateji gelistirilmis olmasina ragmen preterm
bebekler icin dnemli bir sorun olmaya devam etmektedir.
Kateter iliskili enfeksiyonlarin engellenmesinde tek bir
stratejinin tek basina basarili olma sansi olmadigi, hasta
seciminden, kateter uygulamalarina, kateter kullaniminin

sonlandirma zamanina kadar tium sUregleri aktif olarak
takip edilmelidir. Kalite iyilestirici uygulamalarla birlikte
kateter kullanimi konusunda Unite politikalari gelistirilmesi,
tek bir uygulamadan cok daha &nemlidir. Calismamizda
antibiyotik emdirilmis PICC kateterlerin prematire
bebeklerde KiKDE'yi istatistiksel olarak anlamli derecede
azaltmadigl sonucuna ulasilmistir, literatlrde de benzer
sekilde antibiyotik emdirilmis PICC kateter kullaniminin tek
basina enfeksiyonu onleyici etkisi olmadigi bildirilmistir.’?
Bununla birlikte calismamizda antibiyotik emdirilmis PICC
kateter grubunda, tedavinin tamamlanmasiyla birlikte
planli kateter ¢ikartma oraninin daha yuksek oldugu ve
ekstravazasyon/infiltrasyon, oklizyon, flebit oraninin
daha az oldugu gosterilmistir. Tedavinin tamamlanmasi
sonrasinda elektif olarak kateter cikartilmasiyla, kateter
disfonksiyonu nedeniyle kateterin erken cikartilmasinin,
YDYB Unitesindeki ileri derecedeki preterm bebekler
Uzerinde, dnemli klinik ve saglik maliyeti etkilerinin olmasi
muhtemeldir. Bu etkiler g6z dnline alindiginda antibiyotik
emdirilmis PICC kateterlerin ileri derecede prematire
bebeklerde kullanimi ek faydalar saglayabilir.

SONUC

Sonu¢ olarak antibiyotik emdirilmis PICC kateterlerin
yenidoganda potansiyel avantajlari olabilir, ancak bu
kateterlerin etkinliginin gosterilebilmesi icin cok genis
orneklem bUyUkligine sahip randomize kontrollu
calismalara gereksinim vardir.

Etik

Etik Kurul Onayi: Calisma icin izmir Tinaztepe Universitesi
Tip Fakultesi Mudahalesiz Klinik Calismalar Etik Kurulu'ndan
onay alinmistir (karar no: 2023-21, tarih: 19.07.2023)

Hasta Onayi: Retrospektif calismadir.

Hakem Degerlendirmesi: Editérler kurulu disinda olan
kisiler tarafindan degerlendirilmistir.

Finansal Destek: Calisma icin higbir kurum ya da kisiden
finansal destek alinmamistir.
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ABSTRACT

Objective: This study aimed to compare the levels of Post-Traumatic Stress Disorder (PTSD) and post-
traumatic growth among healthcare professionals working in earthquake-affected areas and those who
do not work in such areas.

Methods: This descriptive and relational study was conducted in Giresun. The sample of the research
consisted of 119 healthcare workers working in earthquake-affected areas and 134 healthcare workers
who did not go to earthquake-affected areas. Data were collected using the Demographic Information
Form, Post-Traumatic Stress Disorder Checklist (PCL-5), and Post-Traumatic Growth Inventory (PGCI). The
t-test for independent samples, Pearson correlation analysis, and multiple linear regression analysis
were used for data analysis.

Results: There were statistically significant differences (p<0.05) in the total PCL-5 scores as well as in the
re-experiencing, avoidance, negative alterations in cognition and mood, and hyper-arousal subscales
between healthcare professionals working in earthquake-affected areas and those who did not work
in such areas. However, no statistically significant differences were found in the total PCl scores, points
of self-perception, philosophy of life, and changes in relationships (p>0.05). A moderate and positive
correlation was found between participants' total PCL-5s and total PGl scores (r=0.370, p<0.05). In terms
of predictors, the number of children (3=0.137, p=0.020) and total PCL-5 score (3=0.361, p=0.000) were
identified as the most significant predictors of post-traumatic growth.

Conclusion: A significant relationship between PTSD and post-traumatic growth has been observed.

Keywords: Earthquake, trauma, post-traumatic growth, stress, healthcare professionals
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Amag: Bu calismada, deprem boélgesinde calisan ve ¢calismayan saglik calisanlarinda travma sonrasi stres
bozuklugu ve travma sonrasi blylme dizeylerinin karsilastirilmasi amaglanmistir.

Yontem: Tanimlayicive iliskisel tipteki bu calisma Giresun ilinde yurattlmastir. Arastirmanin érneklemini
deprem bolgesinde calisan 119 ve deprem bolgesine gitmeyen 134 saglik calisani olusturmustur.
Arastirmanin verileri Demografik Bilgi Formu, Travma Sonrasi Stres Bozuklugu Kontrol Listesi (PCL-5) ve

Travma Sonrasi Blytme Envanteri (PCI) ile toplanmistir. Verilerin analizinde bagimsiz gruplarda t-testi,
Pearson korelasyon analizi, multipl lineer regresyon analizi kullanilmistir.
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Bulgular: Deprem boélgesinde calisan ve calismayan saglik ¢alisanlarinin toplam PCL-5, yeniden yasama, kaginma, negatif degisiklikler ve asiri
uyarilma puan ortalamalari istatistiksel agidan farklilik gostermistir (p<0,05). Ancak, toplam PG, benlik algisinda, yasam felsefesinde ve baskalariyla
iliskilerde degisim puan ortalamalarinda istatistiksel agidan 6nemli bir fark saptanmamistir (p>0,05). Katilimcilarin toplam PCL-5 ile toplam PGl
puan ortalamalari arasinda orta diizeyde ve pozitif ydnde bir iliski bulunmustur (r=0,370, p<0,05). Cocuk sayisi (3=0,137, p=0,020) ile toplam PCL-5
(=0,361, p=0,000) travma sonrasi buylmenin en 6nemli yordayicilari olarak bulunmustur.

Sonug: Sonug olarak, travma sonrasi stres bozuklugu ile travma sonrasi blytume arasinda 6nemli bir iliski saptanmistir. Deprem bélgesine giden ve
gitmeyen saglik calisanlarinin travma sonrasi stres bozuklugu ve travma sonrasi blylime agisindan desteklenmesi dnerilmistir.

Anahtar Kelimeler: Deprem, travma, post-travmatik blytme, stres, saglik ¢alisanlar

INTRODUCTION

An earthquake is a sudden and intense shaking of the
Earth's surface caused by the movement of tectonic plates
along a fault line in the Earth's crust. Between 1998 and
2017, earthquakes resulted in approximately 750,000
deaths worldwide, with over 125 million people affected
during this period-being injured, left homeless, displaced,
or evacuated during the emergency phase! In Tirkiye,
on February 6, 2023, two earthquakes occurred in the
Pazarck district of Kahramanmaras, measuring 7.7 and 7.6
magnitudes with an epicenter near Elbistan. Following
the earthquakes, 11,020 aftershocks were recorded. The
earthquakes caused significant destruction in 11 cities,
including Kahramanmaras, Gaziantep, Sanlurfa, Diyarbakr,
Adana, Adyaman, Osmaniye, Hatay, Kilis, Malatya, and
Elazig, resulting in the loss of 45,089 lives.? A total of 9,011
healthcare personnel were deployed in the disaster area. In
the healthcare facilities of these cities, 144,156 healthcare
professionals provided medical services to earthquake
victims3

In February 2023, a series of earthquakes in both Turkiye
and Syria led to a level of psychological stress that was
almost unimaginable for survivors. Being caught in
earthquakes and sustaining injuries, witnessing their
homes' severe damage or collapse, and seeing their cities
were flat and evacuated have had a devastating impact
on people’* The earthquakes have given rise to a high
prevalence of Post-Traumatic Stress Disorder (PTSD).
PTSD is defined in the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders-5 (DSM-5) as
a psychiatric disorder that can emerge due to exposure
to a traumatic event, either directly or indirectly
through repeated exposure to such events.® Healthcare
professionals witness distressing events like earthquakes,
facing lifeless bodies and providing care to those
emerging from the rubble. This exposure makes them
vulnerable to mental health issues® A study indicated
that 87.3% of healthcare professionals experienced a
traumatic event during an earthquake.” Such traumatic
experiences during disasters have led to stress, anxiety,
and PTSD among healthcare workers.® A study conducted
shortly after the Malatya-Elazig earthquake found that
approximately a quarter of healthcare workers had
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experienced severe trauma.® Post-traumatic growth is
emphasized so that healthcare professionals can receive
supportregarding the trauma they have experienced and
gain meaning from the trauma experience.

However, the concept of post-traumatic growth should
also be mentioned. Post-traumatic growth refers
to a transformation that occurs after trauma and
is characterized by approaching life with gratitude,
discovering new personal strength, and focusing on
helping others.° It signifies a positive psychological change
experienced by an individual after a traumatic event. This
change is expressed through enhanced self-awareness,
improved relationships, the development of new goals and
priorities, and a heightened sense of spiritual well-being"
Therefore, in the aftermath of significant disasters such as
earthquakes, individuals can heal, find new meaning in life,
and contribute positively to their personal development.

The aim of this study was to compare the levels of PTSD and
post-traumatic growth between healthcare professionals
working in earthquake-affected areas and those not
working in such areas. The hypotheses of this study are as
follows:

1. The prevalence of PTSD is higher among healthcare
professionals working in earthquake-affected areas than
among those not working in such areas.

2. The levels of post-traumatic growth among healthcare
professionals working in earthquake-affected areas are
higher than those not working in such areas.

3. Arelationship exists between PTSD and post-traumatic
growth levels among healthcare workers.

METHODS
Study Population and Sample

The research was conducted in Giresun. As a comparative
study, the sample of the research consists of case and
control groups. The case group includes healthcare
workers who were assigned to the earthquake-affected
area in Giresun city, whereas the control group consists
of healthcare workers who did not go to the earthquake-
affected area. The aim was to include physicians, nurses,
midwives, nursing assistants, paramedics, and other
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healthcare workers who had served in the earthquake-
affected area.

Inclusion criteria for participation in the study were as
follows: being 18 years and older, having worked in the
earthquake-affected area, having returned from the
earthquake-affected area, volunteering to participate in
the research, and completing the data collection forms
comprehensively. The exclusion criterion was a desire to
withdraw from the study and a psychiatric disorder. No
patient was excluded from the study, but only 253 of 500
healthcare professionals answered the survey.

Sample Size

Sample size calculation was performed using the
Raosoft sample size calculator (http://www.raosoft.com/
samplesize.html), resulting in a sample size of 129-166 for
the case group with a 5% margin of error, 80% response
rate, and 90-95% confidence interval. The goal was to
reach 129-166 individuals in both the case and control
groups. Ultimately, 119 individuals in the case group and 134
individuals in the control group volunteered to participate
and completed the Google Forms.

Data Collection

The research data were collected using a demographic
information form, Post-Traumatic Stress Disorder Checklist
(PCL-5), and Post-traumatic Crowth Inventory (PGI).
Contact information for healthcare workers who had been
to the earthquake-affected area was obtained from the
Provincial Health Directorate. The prepared Google Forms
was sent to them via email. Similarly, the phone numbers
of healthcare workers who would be in the control group
were obtained, and a Google Forms was sent to them as
well. It took approximately 15-20 min to complete the
forms and scales.

Instruments

The Demographic Information Form was developed by the
researchers and consists of 18 questions that assess various
information including age, gender, family type, marital
status, number of children, occupation, education level,
years in the profession, psychological first aid and first aid
training history, and previous experience of disasters.

PCL-5: This scale was developed by Weathers et al.? and its
Turkish validity and reliability were established by Boysan
et al.® PCL-5 consists of four scales corresponding to PTSD
symptom clusters in DSM-5: re-experiencing, avoidance,
negative alterations, and hyper-arousal. The scale is 20
items long and is scored on a 5-point Likert scale ranging
from O to 4. Possible scores on the scale range from O to
80. As scores on the scale increase, the severity of trauma
also increases.

PGI: This scale was developed by Kagan et al." It consists
of three dimensions: changes in self-perception, changes
in the philosophy of life, and changes in relationships. The
6-point Likert scale comprises 21 items. The Cronbach's
alpha value for the entire scale is 0.92, for changes in self-
perception is 0.88, for changes in philosophy of life is 0.78,
and for changes in relationships is 0.77.

Ethical Consideration

Ethical approval from the Clinical Research Ethics
Committee of Giresun Training and Research Hospital was
obtained to conduct the study (date: 27.03.2023, decision
no: KAEK-65/03). Written consent was obtained from all
participants. Every stage of the research was conducted in
line with the principles of the Declaration of Helsinki.

Statistical Analysis

The data were analyzed using the Statistical Package for
the Social Sciences 24.0 software package. Descriptive
statistics included counts, percentages, means, and
standard deviations. The normal distribution of the data
was assessed using the Kolmogorov-Smirnov test, and it
was found that the scale score averages exhibited a normal
distribution. The categorical variables were analyzed using
the chi-square test. A t-test was employed to compare
the scale scores between the case and control groups in
independent groups. To determine predictors of PTSD and
post-traumatic growth levels, multiple linear regression
analysis was used. The relationship between the two scales
was analyzed using Pearson's correlation test. A significance
level of p<0.05 was considered for all analyses.

Inthe post hocanalysis, considering the PCL-5mean scores,
the effect size of the sample was calculated as 0.56 using
the CG*Power 3.1.9.7 program. Considering the total PGl
score averages, the effect size was found to be 0.21. 0.56 is
considered medium effect size and 0.21 is considered low
effect size”®

RESULTS

As shown in Table 1, demographic characteristics such
as age, marital status, family structure, education level,
and previous earthquake experience did not exhibit a
statistically significant difference between healthcare
workers who went to the earthquake-affected area and
those who did not (p>0.05). However, gender, number
of children, occupation, years of service, receiving
psychological first aid training in disasters, and receiving
first aid training in disasters showed statistically significant
differences (p<0.05).

As shown in Table 2, there were statistically significant
differences (p<0.05) in the total PCL-5 scores as well
as the re-experiencing, avoidance, negative alterations,
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Table 1. Demographic characteristics of the participants

Healthcare professionals Healthcare professionals not
Demographic characteristics working in the earthquake | working in the earthquake zone | x? value p value
zone (n=119) (n=134)
n (%) n (%)
Gender
Female 57 (47.9) 97 (72.4)
15.869 0.000*
Male 62 (52.1) 37 (27.6)
Marital status
Single 52 (43.7) 64 (47.8)
0.419 0.517
Married 67 (56.3) 70 (52.2)
Number of children
Having no child 66 (55.9) 74 (55.2)
1 9(7.6) 25(18.7)
7.881 0.049**
2 36 (30.5) 30(22.4)
>3 7(5.9) 5(3.7)
Family structure
Nuclear 97 (81.5) 117 (87.3)
Extended 16 (13.4) 15(11.2) 3.023 0.221
Broken 6 (5.0) 2(1.5)
Occupation
Nurse 42 (35.3) 70(52.2)
Doctor 14 (11.8) 31(23.1)
ATT 30(25.2) 0(0.0) 44.139 0.000*
Midwife 5(4.2) 9(6.7)
Other 28 (23.5) 24(17.9)
Educational status
High school 7(5.9) 6 (4.5)
Associate degree 29 (24.4) 20 (14.9)
4.409 0.221
Bachelor's degree 61(51.3) 83(61.9)
Postgraduate/doctoral graduate 22 (18.5) 25(18.7)
Working year
1-5 42 (35.3) 67 (50.0)
6-10 18 (15.1) 14 (10.4)
11-15 17 (14.3) 21(15.7) 13.653 0.008**
16-20 23(19.3) 8(6.0)
221 19 (16.0) 24(17.9)
Psychological first aid education in disasters
Yes 21(17.6) 11(8.2)
5.082 0.024**
No 98 (82.4) 123 (91.8)
First aid education in disasters
Yes 70 (58.8) 38(28.4)
23.911 0.000*
No 49 (41.2) 96 (71.6)
Prior disaster experience
Yes 41 (34.5) 32(23.9)
3.432 0.064
No 78 (65.5) 102 (76.1)
Age (x+SD) 34.13t7.93 32.96%8.65 m7 0.265

*p<0.01; **p<0.05.
SD: Standard deviation
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and hyper-arousal subscale scores between healthcare
professionals who worked in the earthquake-affected area
and those who did not. However, there were no statistically
significant differences (p>0.05) in the total PTGl scores and
the scores for changes in self-perception, philosophy of
life, and relationships between the two groups.

Table 3 provides the average scale scores of the participants.
There was a moderate and positive correlation (r=0.370,
p<0.05) found between participants' total PCL-5s and
total PTCI scores. A moderate and positive correlation
was observed between total PTGl scores and the re-
experiencing (r=0.330), negative alterations (r=0.311), and
hyper-arousal (r=0.404) subscale scores, whereas a weak
and positive correlation was found between total PTGCI
scores and the avoidance subscale (r=0.297, p<0.05).
In Table 4, Model 1 explains 17% of the variance in post-
traumatic growth. Among the subscales of PCL-5, only
hyperarousal was identified as a significant predictor
of post-traumatic growth ($=3.911, p=0.000). Model 2,
which includes psychological first aid training and first
aid training in disasters along with previous disaster

experience, explains 6% of the variance in post-traumatic
growth and is not statistically significant (p=0.703). Model
3 explains 7% of the variance in post-traumatic growth.
Among the sociodemographic variables, gender (3=-0.162,
p=0.012) and the number of children (=0.261, p=0.012)
is identified as significant predictors of post-traumatic
growth. In Model 4, the variables found to be significant
in previous models are included. Model 4 explains 15%
of the variance in post-traumatic growth. The number of
children (=0.137, p=0.020) and total PCL-5 score ($=0.36],
p=0.000) is identified as the most important predictors of
post-traumatic growth.

DISCUSSION

In our study, there was a difference in PTSD scores
between healthcare professionals who visited the
earthquake-affected area and those who did not.
Specifically, healthcare professionals who worked
in the earthquake area had lower PCL-5 scores than
those who didnot. A systematic review and meta-
analysis found a PTSD prevalence of 16.4% among

Table 2. Comparison of the scale averages of the participants

Healthcare professionals working Healthcare professionals not working in
Scale and subscales in the earthquake zone (n=119) the earthquake zone (n=134) Test value | p value

x*SD x*SD
Total PCL-5 29.56%17.08 38.76%15.98 -4.426 0.000*
Re-experiencing 7.50%4.25 10.12+4.18 -4.932 0.000*
Avoidance 2.92%1.96 3.91+1.83 -4.160 0.000*
Negative alterations 10.38+6.33 13.94%5.92 -4.608 0.000*
Hyper-arousal 8.74%5.75 10.78%5.53 -2.868 0.004**
Total PGI 52.52+23.92 47.76+21.79 1.656 0.099
gz;"‘c”eg;fgg self 27361261 24.82+10.83 1718 0.087
Changes in philosopny | 1390472 12.8246.44 1256 0210
Changes in relationship | 11.26%5.91 10.11£5.88 1.546 0.123
*p<0.01; **p<0.05.
PCL-5: Post-Traumatic Stress Disorder Checklist, PGl: Post-traumatic Growth Inventory, SD: Standard deviation
Table 3. Correlation between the PGl and PCL-5

Total PGI ﬁzzg;s“:: self Changes in philosophy of life f::::iiimp

Total PCL-5 0.370* 0.324* 0.426* 0.296*
Re-experiencing 0.330* 0.288* 0.372* 0.275*
Avoidance 0.297* 0.269* 0.345* 0.217*
Negative alterations 0.311* 0.278* 0.366* 0.231*
Hyper-arousal 0.404* 0.346* 0.461* 0.342*
*p<0.05.
PCL-5: Post-Traumatic Stress Disorder Checklist, PGl: Post-traumatic Growth Inventory
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healthcare professionals due to earthquakes?® In a study
conducted in Turkiye, severe trauma was found in 25.8%
of healthcare workers® A study involving emergency
medical technicians in Taiwan revealed that 12.7%
experienced PTSD symptoms.'® In Turkiye, the PTSD rate
among ambulance workers was found to be 16.9%.7 A
study conducted in the general population found this
rate to be 18.9%.® In a study involving elderly survivors
of an earthquake in China, this rate was notably higher
at 40.5%.”

Overall, disasters have a negative impact on healthcare
professionals. However, no comparative study has been
conducted on PTSD between healthcare workers working
and not working in disaster areas. In this study, it was
found that those who did not go to the earthquake-
affected area had higher post-traumatic stress levels.
There could be various reasons for this difference, one
of which is secondary trauma. Secondary trauma does
not necessarily involve direct exposure to the traumatic
event. It arises from witnessing or being exposed to the
traumatic experiences of others?® Helplessness and the
inability to cope with the witnessed event can negatively
affect various individuals. The extent of this impact cannot
be precisely estimated because of factors such as cultural
differences, the persistence of trauma, and the meaning

attributed to the event, all of which can influence the
severity of trauma.? Following the February 6 earthquake,
millions of people were exposed to secondary trauma
through social media and television. Therefore, the level
of PTSD among healthcare professionals who did not
go to the earthquake-affected area should be studied
in different samples to gain a more comprehensive
understanding.

In this study, the post-traumatic growth scores of
healthcare professionals who visited the earthquake-
affected area were found to be higher than those who
didnot, but this difference was not statistically significant
(p>0.05). Post-traumatic growth refers to experiences
such as increased coping skills, positive developments
in interpersonal relationships, increased self-esteem,
positive thinking, and adaptation to trauma following a
traumatic event.? The lack of significant difference in post-
traumatic growth among healthcare professionals who
visited the earthquake-affected area could be because
growth requires time to occur. This is because individuals
develop post-traumatic growth by constructing new and
positive life narratives and re-evaluating their traumatic
experiences. Growth emerges not from the event itself
but from how the event is processed. It guides individuals
to recognize their vulnerabilities, what they can and

Table 4. Predictors of post-traumatic growth
Model Variables B SE B t P R R?
Re-experiencing 0.279 0.608 0.054 0.459 0.646 0.408 0.166
Model 1: Post- Avoidance 0399 1227 0.034 0326 0.745
traumatic stress - -
disorder symptoms Negative alterations -0.424 0.452 -0.118 -0.939 0.349
Hyper-arousal 1.736 0.444 0.433 391 0.000*
Psychological first aid 2429 | 4764 | 0.035 0.510 0.611 0.075 | 0.006
education in disasters
Mode! 2: Disaster First aid education in
experience disasters -3.782 3.202 -0.082 -1.181 0.239
Prior disaster experience | 0.880 3.226 0.017 0.273 0.785
Age -0.402 0.432 -0.145 -0.930 0.353 0.259 0.067
Gender -7.577 2.995 -0.162 -2.530 0.012**
Marital status -2.345 3.706 -0.051 -0.633 0.527
Model3: Number of sibling 6.054 2399 | 0.26] 2524 0.012**
Demographic -
characteristics Family structure 3.544 3.170 0.072 1.118 0.265
Profession 0.361 0.968 0.025 0.373 0.710
Educational status -1.893 2.026 -0.063 -0.934 0.351
Working year -0.067 2.353 -0.004 -0.028 0.977
Gender -1.197 2.924 -0.026 -0.409 0.683 0.390 0.152
zfoF?Teé‘“ Predictors I umber of sibling 3168 1358 0.137 2332 0.020**
Total PCL-5 0.484 0.084 0.361 5.760 0.000*
Model 1 (F=12.359, p=0.000); Model 2 (F=0.470, p=0.703); Model 3 (F=2.186, p=0.029); Model 4 (F=14.830, p=0.000);*p<0.01; **p<0.05.
PTG: Post-traumatic growth, PCL-5: Post-Traumatic Stress Disorder Checklist

332




BULUT A et al. Post-traumatic Stress Disorder in Healthcare Professionals

cannot control, and compels them to reevaluate their
personal priorities.?? It can be argued that the process
of making sense of these experiences requires time,
thus suggesting the need for a longer-term perspective.
Therefore, it may be advisable to repeat these studies in
the future to better capture the potential trajectories of
post-traumatic growth.

A limited number of studies have investigated the
relationship between earthquakes, trauma, and post-
traumatic growth among healthcare professionals. A
study conducted in Japan found that the levels of post-
traumatic growth among disaster medical assistance team
members working during earthquakes were associated
with psychological resilience.® In a study of nurses in
Iran's Kermanshah city after an earthquake, cognitive
reappraisal and cognitive flexibility were identified as the
most significant predictors of post-traumatic growth.?
In Tarkiye, during the pandemic, it was determined that
coping styles and social support among healthcare
professionals supported post-traumatic growth?® In a
study with nurses in Turkiye, marital status and coping
styles were identified as two significant factors predicting
post-traumatic growth levels during the COVID-19
pandemic2® Similarly, a study related to the pandemic
found that the post-traumatic growth levels of healthcare
professionals working in COVID-19 clinics were associated
with their levels of hope.” Therefore, it can be said that
there are many factors that influence post-traumatic
growth. To better understand post-traumatic growth
among healthcare workers in disasters, phenomenological
studies should be conducted to contribute to a deeper
understanding of the subject.

In this study, a moderate and positive relationship was found
between PTSD and post-traumatic growth. Regression
analysis revealed that post-traumatic growth was the most
significant predictor of PTSD. A study involving nurses,
doctors, and medical students caring for patients with
patients found a significant but weak relationship between
PTSD and post-traumatic growth® An investigation of
adolescents who survived an earthquake and tsunami
revealed that despite experiencing significant losses and
suffering, they attempted to interpret the trauma caused
by the disaster as a starting point for making changes and
finding meaning in life.?” A study observed that out of five
nurses working in Gaza, one nurse experienced symptoms
of post-traumatic stress two years after an attack on Gaza,
and various post-traumatic growth responses developed
following exposure to trauma. Furthermore, a significant
relationship between traumatic events and post-traumatic
growth has been identified3° Conversely, a study involving
Chinese rescue workers did not find a relationship
between PTSD and post-traumatic growth3 In general,

post-traumatic growth is associated with PTSD. However,
for post-traumatic growth to occur, an individual needs
to comprehend the trauma experienced, which often
requires time and support.

Finally, in this study, gender and number of children were
identified as the two most significant predictors of post-
traumatic growth after the level of PTSD. A study evaluating
the effects of COVID-19 and quarantine found that women
exhibited higher levels of post-traumatic growth than men.?
Similarly, another study conducted during the COVID-19
pandemic found a significant relationship between gender
and post-traumatic growth although this relationship
was of a weak nature.?® In another study, no relationship
was found between healthcare workers' levels of post-
traumatic growth and their gender, but a relationship
was found with marital status.?® An investigation involving
frontline nurses during the COVID-19 pandemic found
a relationship between post-traumatic growth and the
number of children, whereas no relationship was observed
with variables such as gender, age, education level, marital
status, profession, oryears of work 32 Asis evident, predictors
of post-traumatic growth vary across studies. Conducting
further research on earthquake-related cases could
contribute to a deeper and comparative understanding of
this phenomenon.

Study Limitations

This study has some limitations. The study was conducted
only in the Giresun province. Therefore, the study results
are valid only for this sample. In this study, follow-up was
not performed. By conducting a prospective cohort study,
participants' long-term post-traumatic stress and post-
traumatic growth levels could be evaluated.

CONCLUSION

In this study, the trauma levels of healthcare workers going
to earthquake-stricken areas were found to be lower than
those who did not go. However, the levels of post-traumatic
growth did not differ significantly between the two groups.
There was a significant relationship between healthcare
workers' levels of post-traumatic stress and post-traumatic
growth. In addition, the most significant predictors of
post-traumatic growth were gender, having children, and
symptoms of PTSD.

In line with these results, it is important to monitor
healthcare professionals who have been to earthquake-
stricken areas and those who have not in terms of post-
traumatic stress symptoms and provide the necessary
psychosocial  support.  Psychosocial interventions
targeting post-traumatic growth should be planned and
implemented by healthcare professionals. In the future,
similar studies should be conducted with larger samples,
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and phenomenological studies focusing on post-traumatic
growth should be planned.
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ABSTRACT

Objective: Formula milk aims to mimic breast milk or can serve as a complementary diet, thus reducing
therisk of developing nutritional deficiencies. In this study, we evaluated the factors affecting compliance
with the use of prebiotic formula milk with a galacto-oligosaccharides/fructo-oligosaccharides ratio of
9:1.

Methods: The study included 63 healthy girls and 58 healthy boys who consumed formula milk for 4-12
months. A brief survey was conducted among the parents of these children at the end of the first and
third months. Height, weight for age, and weight for height z-scores were compared between the first
and follow-up visits. Perceived symptoms, frequency of infections, complementary food intake, and
frequency of stool movements were also discussed.

Results: The anthropometrics significantly increased over the three months. Intolerability negatively
affected compliance with formula use (p<0.001). The infection rate decreased in 13.3% of the infants,
and 65.3% experienced no change in complementary food intake. The parent's opinion about the
benefits of formula milk, the parent's forgetfulness, and the thought that formula milk reduces the
intake of complementary foods were the factors that negatively affected compliance with formula milk
use. The mothers of infants who were introduced to a complementary diet <17 weeks were 2.4 years
younger (p=0.006).

Conclusion: Parents should be educated regarding the benefits of formula milk. Formula milk used led
to an anthropometrical z-score increase and a significant decrease in the rate of infection, which should
be emphasized to the parents to maximize compliance.
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OZDENERF et al. Adherence to Formula Milk

oz

Amag: Formul sit, anne sttlint taklit etmeyi amaglar veya tamamlayici bir diyet olarak hizmet edebilir, bu nedenle beslenme bozuklugunun
gelisme riskini azaltir. Bu calismada, galakto-oligosakkaritler/frukto-oligosakkaritler orani 9:1 olan prebiyotik formul stt kullanimiyla ilgili uyumu
etkileyen faktorleri degerlendirmeyi amacladik.

Yéntem: Calisma, 4-12 ay boyunca formul sit tiiketen 63 saglikli kiz ve 58 saglikli erkek cocugu iceriyordu. Bu cocuklarin ebeveynleri arasindailk ve
Uglncl ayin sonunda kisa bir anket yapildi. ILk ve takip ziyaretleri arasinda boy, kilo yasa gore ve boy kilo i¢in z puanlari karsilastirildi. Semptomlar,
enfeksiyon sikligl, tamamlayici gida alimi ve diskilama sikligi da tartisildi.

Bulgular: Antropometrik élglimler Ug ay boyunca énemli dl¢tide artti. Tahammulstzlik, formal kullanimina uyumu olumsuz etkiledi (p<0,001).
Bebeklerin %13,3'Unde enfeksiyon orani azaldi ve %65,3'inde tamamlayici gida aliminda degisiklik olmadi. Ebeveynlerin formul stutin faydalari
hakkindaki dustinceleri, ebeveynlerin unutkanligl ve formul sttiin tamamlayici gida alimini azalttigi distincesi, formul sit kullanimina uyumu
olumsuz etkileyen faktorlerdi. Tamamlayici bir diyete <17 hafta icinde baslatilan bebeklerin anneleri 2,4 yas daha gengti (p=0,006).

Sonug: Ebeveynler, formil sitiun faydalari hakkinda egitilmelidir. Formul sut kullanimi, antropometrik z puanlarinda bir artisa ve enfeksiyon
oraninda énemli bir azalmaya yol agmistir, bu nedenle ebeveynlere uyumu maksimuma ¢ikarmak icin bu durum vurgulanmalidir.

Anahtar Kelimeler: Formul sut, baglilik, beslenme yetersizligi, blytme

INTRODUCTION

Nutritional deficiency and growth retardation at an early
age increase the risk of cardiovascular disease, obesity,
insulin resistance, and metabolic syndrome later in life!! In
addition, mortality due to any cause is higher than normal
in those who experienced growth retardation in infancy.?
Therefore, regular follow-ups of infants, close monitoring
of their nutritional status, and full compliance with the
treatments are important factors for life-long health3*

Formula milk is designed to mimic the nutritional
content of breastmilk to provide an effective alternative.?®
Additionally, first infant formula (growing formula) milk
provides the energy and proteins that infants aged
between 0 and 1 years of age need for healthy growth and
development. It also contains some vitamins and minerals
that breastfed infants should take as supplements. Along
with the required micronutrients, formula milk contains
prebiotics, galacto-oligosaccharides (GOS), and fructo-
oligosaccharides (FOS). These oligosaccharides enhance
the microbiota of infants (Bifidobacterium).® Moreover,
a GOS/FOS ratio 9:1 is the conventionally accepted ratio
in breastmilk’ Standard formula is suitable for healthy
infants and an appropriate alternative to breastmilk for
infants who cannot be breastfed or for whom breastmilk
alone is not sufficient for optimal growth. Determining
the degree of compliance with formula milk use and the
factors associated with this compliance are important for
the development of a successful feeding strategy.®

Several studies have underlined the importance of
pediatric malnutrition, but fewer studies have focused
on the nutrition of healthy children. Thus, the objective
of this study was to evaluate compliance with the use of
prebiotic grow-up formula milk with a GOS/FOS ratio
of 9:1 to investigate the relationship between factors
related to the infant, the product, and the family that
may influence compliance with formula use and to
compare anthropometric measurements with or without

compliance with formula use. In addition, the frequencies
of bowel movements, infections, and complementary food
consumption were assessed.

METHODS

The primary endpoint of the study was the percentage of
adherence to the use of formula milk. In most studies in
the literature, researchers accepted 0.05 as the threshold
of significance, which converts to a standard value of 1.96.
However, studies focusing on the use of growing-up formula
milk are limited, with none covering istanbul. The standard
deviation of formula milk use adherence was calculated
as 10% based on retrospective eligibility information and
approved by each physician. Aiming at a 2% precision, the
sample size was calculated as requiring at least 96 patients
to cover the mean adherence rate. This was a multicenter,
prospective, observational study involving nine different
Pediatric Clinics in Bahgesehir University.

A total of 121 infants (63 girls and 58 boys) aged between
0 and 1 years and partially or exclusively using growing-
up formula milk for 4-12 months were included in the
study. The vast majority of the included participants were
enrolled during summer (June 2021-September 2021).
The other inclusion criteria were that the infants' legal
guardians provided informed consent for the study, and
the participants continued to be cared for as healthy
infants by the center where they participated in the study.
Dropouts were excluded, and data analysis was performed
on participants who were fully compliant with the protocol.
Infants who had lactose intolerance and/or cow-milk
protein allergy, who did not attend the study visits, whose
parents did not complete the study questionnaires, and
who were diagnosed with a medical condition requiring
special formula feeding and/or treatment were excluded
from the study.

Our study participants excluded any mother who was
contradicted for breastfeeding due to infection or a
disease. However, in others, breastfeeding was partially

337



Forbes J Med 2023;4(3):336-45

or fully limited because of previous breast surgery,
insufficient glandular tissue, insufficient feeding, or
endocrine problems, which were the reasons why formula
was chosen as a substitute for breastmilk. Demographic
data of the infant and mother were collected. At the end
of the first and third months of using prebiotic formula
milk with a GOS/FOS ratio of 9:1, a brief survey, specifically
developed for this study, was administered to the parents
regarding compliance with the recommended dosage
of formula milk. We chose our study formula, and our
protocol did not specify a transition period from the
previously used formula. Additionally, we chose prebiotic
formula milk with a GOS/FOS ratio of 9:1 because this
specific ratio is conventionally used for healthy infants,
when necessary, in Bahgesehir University. The switch or
start of the study formula was performed according to
our discretion. The recommended daily amount of milk
(milliliters) was calculated by the physician according to
the amount of non-adherence to breastfeeding in infants
between O and 6 months of age exclusively consuming
breastmilk in compliance with UNICEF and World Health
Organization recommendations. For those who were
consuming a complementary diet along with breastmilk,
the physician considered the amounts consumed via the
complementary diet and breastfeeding. Only two patients
started exclusively on formula milk because they lacked
both breast milk and a complementary diet in their
feeding regime. However, this number was too small to
separately analyze the exclusive formula milk users using
statistical methods. The percentage difference between
the recommended daily dose of formula milk (milliliters)
and the amount consumed by the infant was recorded
after each visit as the rate of compliance with the formula
milk used. At the first visit, when the infants started on
formula milk and in the first and third months of formula
milk use, their weight (grams) and height (centimeters) were
measured, and their height z-score, weight for age z-score,
and weight for height z-score values were calculated using
Pediatric Endocrinology and the Diabetes Association's
Cedd solution auxology calculation system.? In addition
to the anthropometric data collected at all subsequent
visits, the frequencies of infection, off-formula food intake,
and defecation were recorded, and the changes in these
data were as-sessed. The anthropometric z-score change
was also evaluated for infants with <80% formula milk use
adherence. The presence of perceived symptoms caused by
formula milk, their relationship with anthropometric data,
and compatibility were analyzed. Finally, a questionnaire
on the suspected factors affecting compliance with
formula milk use was administered to the parents, and the
responses were compared with the rates of compliance
with formula milk use recommendations. The factors
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affecting formula milk adherence were relatively free from
the covariant effects of breast milk and com-plementary
diet as the dose was measured by eliminating formula milk
diets by a physician.

This study was approved by the Bahgesehir University of
Local Ethics Committee on October 14, 2020 with session
number 2020-13/04.

Statistical Analysis

Data were analyzed using IBM Statistical Package for the
Social Sciences statistics for Windows v.20.0 (IBM Corp.
USA). The Shapiro-Wilk test and histogram analysis were
used to evaluate the normality of the data distribution. Data
with p20.05 results in the normality test were accepted
as having a parametric distribution after visual histogram
analysis, and data with p<0.05 results were accepted as
having a non-parametric distribution after histogram
analysis. No sample group had a histogram that was
incompatible with the Shapiro-Wilk test. Chi-square and
Fisher's exact tests were used to analyze binary categorical
variables in groups with sample numbers 25 and <5,
respectively. Continuous variable data with no-parametric
distribution were compared with data with two categorical
variables using the Mann-Whitney U test, and data with
more than two categorical variables were compared
using the Kruskal-Wallis test. Pearson correlation (r) and
Spearman's correlation (rs) were used to compare two
continuous variables with parametric and non-parametric
distribution. The significance of the correlation coefficient
for both correlation tools was grouped as “zero” for 0-0.1,
"weak” for 0.1-0.4, “moderate” for 0.4-0.7, and “strong” for
0.7-1.0. The statistical significance threshold was p<0.05.
The threshold of significance was p<0.05 for Spearman and
Pearson correlations.

RESULTS

Demographic and Anthropometric Data

The demographic and anthropometric data of the infants
and parents who participated in the study are shown in
Table 1. Of the participants, 63 (52.1%) were girls and 58
(47.9%) were boys. The mean rate of adherence to the
recommended nutrition therapy at the end of the first and
third months was calculated as 95.2%12.60 and 97.3£8.48,
respectively. No effect of infant sex, age, mother's education,
or family income on compliance with nutritional therapy
was observed (p=0.312, p=0.840, p=0.974, and p=0.308,
respectively). Mothers of infants who were introduced to
a complementary diet <17 weeks (n=26, 35.1% of infants
<17 week of age) were 2.4 years younger (p=0.006). No
difference in an early start on the complementary diet
was found between mothers with or below high school



education versus mothers with university and above
education (0.896).

The descriptive statistics and statistical analysis of the
anthropometric growth of the infants for three months
after starting nutritional supportare listed in Table 2a,and a
growth graph is depicted in Figure 1. The anthropometrical
development data of infants with <80% adherence for 3
months are provided in Table 2b.

The weight-for-age and height-for-age z-scores of the
infants participating in the study significantly increased,
and the weight-for-height z-score improved from near
zero on the date they started formula milk to a healthy
level at the third month (p<0.001 for all). In addition,
the same anthropometric measurements significantly
increased between admission and the first month and
between each visit (p<0.05 for all), except for the height
z-score at admission versus the first month visit (p=0.099).
Figure 1 shows the significant anthropometric changes
between the first and second visits. We found a weak
correlation between weight for height z-score at the third
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month and formula milk compliance (r=0.190, p=0.038).
No correlations were found between height and age and
weight and age (p=0.065 and p=0.287, respectively). No
difference in any anthropometric z-score was observed in
infants with <80% formula milk adherence (p>0.122 for all).

Perceived Symptoms

The distribution of perceived symptoms that appeared
after the initiation of formula milk consumption is given
in Table 3. Infants with tolerability exhibited significantly
higher compliance than infants with intolerability
(p=0.001).

Table 4 compares the frequency of bowel movements,
infections, and the use of additional food before and after the
initiation of formula milk. Of the infants with constipation,
75% had a decreased frequency of defecation, and 100%
of infants with diarrhea had an increased frequency of
defecation. No perceived symptoms were associated with
formula milk use in 84.2%, 50.0%, and 32.4% of infants who
showed a decrease, increase, and no change in infection

Table 1. Patient demographics and anthropometrics

Sex, n (%)

Boys 58 (47.9)

Girls 63 (52.1)

Mother's employment status, n (%)

Employed 58 (47.9)

Unemployed 62 (51.2)

Dead 1(0.8)

Family income status, n (%)

High or middle 119 (98.4)

Low 2(17)

Age, meantSD (IQR), mo 4.0+2.37 (4.0)
Maternal age, meantSD (IQR), y 31.9+4.12 (6.0)

CD starting age, mean*SD (IQR), mo 4.3+2.15 (4.0)

Maternal age of mothers introduced CD <17 weeks, mean*SD (IQR), y 30.4%4.27 (5.0)
Maternal age of mothers introduced CD 17> weeks, meantSD (IQR), y 32.8+3.72 (5.0)
Amount of reported daily formula intake at the end of 1*t month, meantSD (IQR), mL 619.9%263.00 (400.0)
Formula-based treatment adherence rate at the end of 1** month, mean*SD (IQR), % 95.2%12.60 (0.0)
Amount of reported daily formula intake at the end of 3" month, meantSD (IQR), mL 687.7+292.89 (420.0)
Formula-based treatment adherence rate at the end of 3" month, meantSD (IQR), % 97.3+8.48 (0.0)

Height at first admission, meantSD (IQR), cm 62.616.70 (11.0)
Weight at first admission, meantSD (IQR), g 6291.5£1964.01 (2915.0)
Height at the end of 1*t month, meanSD (IQR), cm 65.1¥6.19 (9.0)

Weight at the end of 1** month, meanzSD (IQR), g 7086.4%1753.72 (2417.5)
Height at the end of 3" month, meantSD (IQR), cm 69.4%5.54 (7.0)

Weight at the end of 3 month, meantSD (IQR), g 8251.9+1620.93 (1996.3)
SD: Standard deviation, IQR: Interquartile range, CD: Complementary diet, mo: Month, y: Year
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frequency, respectively. However, the subgroups were
not too small for statistical analysis. Among the 27.3% of
infants whose frequency of complementary food intake
decreased, the most common perceived symptoms were
constipation (50.0%) and bloating (66.7%).

Although no significant relationship was found between
the number of complementary meals and formula milk
use compliance (p=0.409), only 78.6% of infants taking
four or more complementary meals showed a compliance
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Figure 1. Mean anthropometrical scores of all infants
over 3 months after starting nutritional support. A) Mean
height for age z-score difference. B) Mean weight for age

z-score. C) Mean weight for height z-score
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of >90% with formula milk use recommendations.
Additionally, >90% formula milk compliance was observed
in 91.2%, 96.0%, and 100% infants having three, two, and
zero complementary meals, respectively.

Questionnaire on Factors Affecting Compliance
with Formula Milk Recommendations

Factors affecting formula milk compliance, questionnaire
questions, and the distribution of responses are shown in
Table 5.

The majority of the mothers of the infants (83.4%) reported
that their infants liked the taste of formula milk, 14.0%
were neutral, and 2.5% disliked it. The compliance of these
subgroups with formula milk was calculated as 97.3%,
96.6%, and 79.3%, respectively. We found a significant
positive correlation between compliance with formula
milk use and the infant's liking of the taste of the formula
(p=0.012). In addition, the rate of compliance observed
in infants of parents who thought that formula milk was
healthy was significantly higher than that in those who
thought otherwise (p=0.003). The results for forgetfulness
were the same, strongly correlating with non-adherence
to formula use recommendations (p<0.001). The level of
compliance of the parents who reported that the use of
formula milk reduced the intake of complementary foods
or mother milk was significantly lower than that of those
who reported the opposite (p<0.001). Finally, compliance
of parents who reported that the formula had a negative
impact was significantly lower than that of parents who
reported that they did not (p=0.005).

DISCUSSION

Insufficient nutrition in healthy infants may cause
malnutrition. Starting a complementary diet earlier
and the lack of consumption of breastmilk are the main
causes of malnutrition and obesity in children!®" Our
results showed that younger mothers tended to start
eating complementary food earlier than the suggested
age. This demonstrates the indirect relationship between
maternal age and responsibility, knowledge, and
seriousness toward raising children, as found in several
other studies.”™ However, no correlation was observed
in the case of education, which was probably caused by
the small number of participants in the current study,
as the uneducated category (16 of 18 mothers) included
mothers who were high school graduates, which prevented
us from analyzing less-educated participants. The mean
value of adherence to recommended nutritional support
at both the first and third months in the healthy infants
was significantly higher than the cutoff value of 70%"*"
for non-adherence to nutritional support (95.2+12.60 and
97.3%8.48, respectively). We found that the anthropometric
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Table 2. Descriptive statistics and statistical analysis of the anthropometrical development of infants for 3 months after

starting nutritional support

a. Anthropometrical development of infants for 3 months

MeanzSD (IQR) p value? p value't
Height for age at admission 0.38+1.30 (1.54) 0.099*
Height for age at 1 month 0.45%1.25 (1.38) <0.001 <0.001**
Height for age at 3 months 0.69%1.30 (1.50) <0.0071***
Weight for age at admission -0.17£1.08 (1.10) <0.001*
Weight for age at 1 month 0.06+1.03 (1.03) <0.001 <0.001**
Weight for age at 3 months 0.35%1.02 (1.02) <0.001***
Weight for height at admission -0.44%1.20 (1.22) <0.001*
Weight for height at 1 month -0.13+1.07 (1.07) <0.001 <0.001**
Weight for height at 3 months 0.11£1.06 (1.09) <0.001***

tFriedman's test, ""Wilcoxon test, *admission versus 15t month, **1t month versus 3@ month, ***admission versus 3¢ month.

SD: Standard deviation, IQR: Interquartile range

b. Anthropometrical development of infants with <80% adherence for 3 months

Mean1SD (IQR) p valuet

Height for age at admission -0.28%1.09 (1.35)

Height for age at 1 month -0.11£1.07 (1.59) 0.122
Height for age at 3 months 0.02+0.88 (1.30)

Weight for age at admission -0.61+1.04 (1.71)

Weight for age at 1 month -0.43%1.06 (1.59) 0.150
Weight for age at 3 months -0.22%0.95 (0.95)

Weight for height at admission -0.46%0.96 (1.33)

Weight for height at 1 month -0.56%1.06 (1.18) 0.497
Weight for height at 3 months -0.42%1.02 (1.13)

fFriedman's test.

SD: Standard deviation, IQR: Interquartile range

Table 3. Distribution of perceived symptoms that appeared after the initiation of formula milk consumption and their
relationship with adherence rate

Perceived symptomst n (%) Adherence % p value*
None 85(70.2) 99.1 0.001
Total number of patients with perceived symptoms 36(29.8) 9311

Constipation 21(17.4) 95.4

Bloating 15(12.3) 90.4

Abdominal pain 8(7.5) 88.1

Diarrhea 4(1.7) 825

Vomiting 2(1.6) 100.0

Fatigue 0 0

*Mann-Whitney U test, fsome patients have more than one perceived symptom

Table 4. Comparison of defecation, infection, and additional food usage frequencies before and after formula milk use

Frequency Defecation, n (%) Infection, n (%) Additional food, n (%)
Decreased 46 (38.0) 16 (13.3) 22 (18.2)
Has not changed 45(37.2) 92 (76.0) 79 (65.3)
Increased 30 (24.8) 13(10.7) 20 (16.5)
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answer-based adherence rates at the third month

Table 5. Questionnaire on factors affecting compliance with formula milk, distribution, and statistical analysis of the

My infant loves the taste of formula milk n (%) Mean adherence rate, %*SD p value*
1) | totally disagree 0(0) 0

2) | partially disagree 3(2.5) 79.3+17.06

3) Neutral 17 (14.0) 96.617.84 0.031
4) | partially agree 28 (23.1) 95.6+11.31

5) I totally agree 73(60.3) 98.9+3.11

The formula is beneficial for my infant's health

1) | totally disagree 1(0.8) 100

2) | partially disagree 7 (5.8) 90.0+8.97

3) Neutral 17 (14.0) 90.0+13.21 0.015
4) | partially agree 51(42.1) 99.3+3.66

5) I totally agree 45(37.2) 98.7%2.85

| should persuade my infant to drink formula milk

1) | totally disagree 26 (21.5) 98.6%3.29

2) | partially disagree 31(25.6) 93.6%13.66

3) Neutral 19 (15.7) 97.1£7.59 0.081
4) | partially agree 31(25.6) 98.8%3.42

5) Totally agree 14 (11.6) 100

| often forget to give my infant formula milk

1) | totally disagree 103 (85.1) 98.9+3.60

2) | partially disagree 15 (12.4) 89.4118.25

3) Neutral 2(17) 78.3%16.55 <0.001
4) | partially agree 1(0.8) 100

5) I totally agree 0(0) 0

The formula keeps the stomach full

1) | totally disagree 1(0.8) 98.9+3.67

2) | partially disagree 0(0) 100

3) Neutral 8 (6.6) 100 0.577
4) | partially agree 62 (51.2) 98.0+5.90

5) Totally agree 50 (41.3) 95.9%4.9]

The formula improves my infant's sleep patterns

1) | totally disagree 2(1.7) 100

2) | partially disagree 4(3.3) 90.4%8.22

3) Neutral 19 (15.7) 98.2+6.07 0.899
4) | partially agree 55 (45.5) 98.0%5.14

5) I totally agree 41 (33.9) 96.5+9 57

The formula makes my infant tranquil

1) | totally disagree 1(0.8) 100

2) | partially disagree 8(6.6) 95.2+7.29

3) Neutral 22(18.2) 96.418.89 0.361
4) | partially agree 47 (38.8) 98.9+4.00

5) I totally agree 43 (35.5) 96.8%10.09
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Table 5. Continued

My infant loves the taste of formula milk n (%) Mean adherence rate, %*SD p value*
The formula reduces my infant's intake of complementary foods or breastmilk

1) | totally disagree 26 (21.5) 99.8+1.11

2) | partially disagree 15 (12.4) 100

3) Neutral 36 (29.8) 99.0+3.53 <0.001
4) | partially agree 34(28.1) 92.5£12.71

5) I totally agree 10 (8.3) 97.1£539

The formula often has side effects in my infant

1) | totally disagree 67 (55.4) 992254

2) | partially disagree 22 (18.2) 96.137.03

3) Neutral 6 (5.0) 100 0.010
4) | partially agree 20 (16.5) 90.1%¥12.78

5) | totally agree 6 (5.0) 98.8+3.20

*Kruskal-Wallis test.

SD: Standard deviation

z-score values of the infants who received formula milk
to compensate for breastmilk diet non-adherence were
significantly higher. However, the weight-for-height z-score
approached the ideal z-score value after three months.
The anthropometric z-score changes were insignificant in
the case of <80% adherence, probably due to low sample
number (n=10). However, the weight-for-height z-score
means stabilized compared with those of the whole group,
which seems to have resulted from the lower overall
formula milk adherence. We could not analyze infants with
<70% adherence due to the small sample number (n=4).
A parallel study of anthropometric z-score changes in a
separate cohort of healthy infants who did not use formula
milk in addition to nutrients during the same follow-up
period may further support the findings of our study.

As expected, the increase in the frequency of defecation was
directly proportional to complaints of diarrhea; its decrease
was directly proportional to complaints of constipation.
Only 18.8% of parents of infants with decreased frequency
of infection reported any perceived symptoms associated
with formula milk use, whereas this rate was two-fold
higher in infants with unchanged or increased frequency of
infection (30.4% and 38.4%, respectively). This result could
be explained by the increase in direct or indirect reactions
to formula milk, which are directly related to increases in
allergies and infections in infants with developing immune
systems.'®8 The decrease in supplementary food intake in
infants with no perceived symptoms could be explained by
100% of the parents of infants belonging to this subgroup
stating that formula milk kept them satiated.

The formula milk use adherence of infants who showed
or showed any perceived symptoms was lower than

that of infants without perceived symptoms. Similar
to the findings of another study, in which constipation
was the most frequent adverse effect, symptoms were
eliminated by administering a magnesium-rich formula
to the appropriate patients.!” In addition, increased fluid
intake and the inclusion of fiber-rich foods in the diet help
reduce these effects.”?° The reason why the mean formula
milk compliance of infants consuming four or more
complementary meals per day was relatively low may have
been due to satiety and the feeling of meal sufficiency,
which reduce the perception of the need to use formula
milk compared with infants consuming three, two, and
zero complementary meals per day. However, a statistical
analysis should be conducted with a larger cohort to
determine the specific correlation.

The reason why compliance was higher in infants of parents
who considered the product as healthy than in infants with
parents who did not was possibly because parents who
considered formula milk healthy were more careful about
compliance. The significant positive difference in the
compliance of infants whose formula milk consumption
was not forgotten by their parents was an expected
result. Negative responses to the questionnaire on the
use and effects of the product were directly related to
low compliance. Similarly, parents indicating that formula
milk reduced the intake of ancillary nutrients may have led
them to reduce formula milk use to below the required
amount.

Despite the formula milk dose being determined
according to the breastmilk and complementary diets,
we lacked information about adherence to the reported
complementary and breastmilk diets, which could
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have affected the formula milk dosage, thus influencing
the adherence to formula milk recommendations. We
lacked the exact frequencies of the types of breastmilk
insufficiency. Thus, we could not add that question
to the survey, and we could not perform any related
statistical analysis. Moreover, because this study focused
on compliance with the recommended amount of
formula milk and the factors affecting compliance, all
infants participating in the study consumed formula milk.
Therefore, the differences between the growth rates of
infants who did not use formula milk as a control group
and those who did were not considered in our study.

Study Limitations

Because this study focused on the amount of formula milk
compliance and the factors affecting compliance, allinfants
participating in the study used formula milk. Therefore, the
difference between the growth rates of babies who do
not use formula milk and those who do is not considered
in our study. Furthermore, because the foods that babies
consume other than formula milk vary, it was not possible
to perform a definitive analysis based only on formula milk
or to create a control group that did not use formula milk
but consumed the same byproducts.

CONCLUSION

After three months of formula milk use, a significant
improvementwas observed inthe weight-for-height z-score
and significant increases were observed in the height and
weight-for-age z-scores of the infants. The weight-for-
height z-score did not change for infants with <80% formula
milk adherence. The percentage of perceived symptoms
due to formula milk use was 29.8%, which negatively
affected compliance with formula milk recommendations
(p<0.001). The percentage of patients whose defecation
frequency increased after formula milk use was 38.0%. The
frequency of infection decreased in 13.3% of infants. Most
infants (65.3%) experienced no change in supplementary
food intake. Among the questions on the questionnaire
about the factors affecting compliance with formula milk
recommendations, the parent's opinion about the benefits
of formula milk, the parent's forgetfulness, and the thought
that formula milk reduces the intake of supplementary
foods were the factors that negatively affected compliance
with formula milk use. Although the most reliable and best
known method is breast milk, the use of formulas in which
breast milk is insufficient is helpful.
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Olgu Sunumu / Case Report

Nadir Bir Proteiniiri Nedeni: izole Bébrek ve Kas Tutulumu Olan

Sarkoidoz

A Rare Cause of Proteinuria: Sarcoidosis with Isolated Kidney and

Muscle Involvement
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oz

Sarkoidoz, non-kazeifiye granilomlarla seyreden basvuru aninda toraks gorlntllemesinde
lenfadenomegali, akciger tutulumu, goéz veya cilt tutulumu olan multisistemik bir hastaliktir.
Sarkoidozda izole bobrek ve kas tutulumu nadirdir. Yazimizda, akciger tutulumu olmadan izole bébrek
ve kas tutulumuyla tani alan bir olgu sunulacaktir. Bilinen hipertansiyon ve diyabetes mellitus dykusu
olmayan hastanin yapilan tetkiklerinde kreatinin ytksekligi, 24 saatlik idrarda proteintri ve hiperkalsemi
nedeniyle yapilan bodbrek biyopsisinde bobrekte grantlom saptandi. Hastanin kas agrilarinin da
olmasi nedeniyle yapilan kas biyopsisinde de grantlomla uyumlu goérinim saptandi. Anjiyotensin
doénustlriclt enzim ylksekligi olan hastanin yapilan toraks ve batin gériintilemesinde anlamli patoloji
tespit edilmeyen, bobrek ve kas dokusundaki grantlomlari icin enfeksiydz patoloji tespit edilmeyen
hasta ekstrapulmoner sarkoidoz tanisi konarak metil prednizolon tedavisi baslanmistir. Tedavi sonrasi
konstitisyonel semptomlari gerileyen ve takibinde laboratuvar parametreleri normal araliga gerileyen
hastanin tedavisine devam edilmektedir. Sarkoidoz tanis;; én planda akciger tutulumuyla kendini
gostermekle beraber nadiren de akciger disi bulgularla kendini gosterebilir. Bu noktada yapilan doku
biyopsileri 6nemli yol gostericidir.

Anahtar Kelimeler: Proteinuri, interstisyel nefrit, sarkoidoz

ABSTRACT

Sarcoidosis is a multisystemic disease with non-caseating granulomas presenting with
lymphadenomegaly, lung involvement, eye disorders, and/or skin involvement. Kidney and muscle
involvement alone is rare in sarcoidosis. Our article presents a case diagnosed with isolated kidney
and muscle involvement without lung involvement. Patient with no known history of hypertension or
diabetes mellitus, granuloma was detected in the kidney biopsy performed due to elevated creatinine
and 24-hour urine proteinuria levels with accompanying hypercalcemia. Due to the patient's severe
muscle pain, the biopsy was also found to be compatible with granuloma. In the thorax and abdomen
imaging of the patient with elevated angiotensin converting enzyme, no significant pathology was
detected, including an infectious etiology. The patient was diagnosed with extrapulmonary sarcoidosis,
and methylprednisolone treatment was started. Patients' symptoms, as well as laboratory parameters,
regressed following the aforementioned treatment. Although sarcoidosis presents primarily with
pulmonary involvement, it may rarely present with extrapulmonary findings. At this point, tissue
biopsies can lead an important way to correct diagnosis.

Keywords: Proteinuria, interstitial nephritis, sarcoidosis
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GIiRiS

Sarkoidoz non-kazeifiye grantlomlarla seyreden 6ncelikle
akciger olmak Uzere c¢oklu organ tutulumu yapan
multisistemik bir hastaliktir. Hastallk en ¢ok 20-39 yas
arasl gortlurken kadinlarda erkeklere géore %30 daha sik
gbralmektedir? Tarkiye'deki tahmini insidansi 4/100.000
dizeyindedir3 Sarkoidoz tanisi alan ¢ogu hastada basvuru
aninda toraks gorintilemesinde lenfadenomegali, akciger
tutulumu, goz veya cilt tutulumu mevcuttur. Sarkoidozda
bobrek tutulumu nadirdir. Cogunlukla hiperkalsemiye
sekonder tas hastaligl veya granulomatdz interstisyel nefrit
olarak kendini gosterir. Nadir olarak da testiste kitle, renal
kitle veya pozitron emisyon tomografi (PET) pozitif tutulum
gdsteren lenfadenopati gibi maligniteyi dustndiren
kitlelerle ortaya cikabilmektedir?

Sarkoidozda kas tutulumu ise %l ihtimalle semptomatik
olabilen ¢ogunlukla sistemik sarkoidoza eslik eden bir
durumdur. Kas dokusunda da non-kazeifiye grantlomlar
halinde kendini gésteren hastalikta bazen grantlomlarin
komsu kas dokusuna basisina bagli kas liflerinde hasar ve
dejenerasyon tespit edilebilir.

Bu calismamizda akciger tutulumu olmadan renal ve
kas tutulumu ile kendini gosteren bir ekstrapulmoner
sarkoidoz olgusu sunulacaktir.

OLGU SUNUMU

Olgu sunumu yazimi dncesinde hastadan bilgilendirilmis
onam formu temin edilmistir. Olgumuz 64 yasinda erkek,
bilinen hipertansiyon ve diabetes mellitus 6ykutsi olmayan
hasta yaklasik iki yildir huzursuz bacak sendromu nedeniyle
pramipeksol ve sertralin kullanim &ykisli mevcuttu.
Son 1 yildir bilateral omuz, kol ve bacak kaslarinda ve
eklemlerinde gezici agri olmasi nedeniyle nedeniyle disg
merkeze basvuran hasta eklem yerlerinde sislik, kizariklik
veya Isi artisi olmadigini belirtti. Hastanin bu sikayetlerle
yapilan tetkiklerinde glukoz: 72 mg/dL, kan Ure azotu: 30,4
mg/dL (8-23 mg/dL), kreatinin: 1,57 mg/dL (0,9-1,3 mg/dL),
total protein: 7,3 g/dL (6-8,3 g/dL), albimin: 3,13 g/dL (3,5-5,2
g/dL), duzeltilmis kalsiyum: 11,51 mg/dL (8,8-10,6 mg/dL) diger
elektrolitleri normal aralikta ve C-reaktif protein: 70,9 mg/L
saptandi. Tam idrar tetkikinde proteintri 1 + saptanirken
hematlri ve piyuri saptandi. Yirmi doért saatlik idrarda
1,2 gr/gun proteintri (0-150 mg/giin), 621 mg/gun kalsiyum
atilimi (100-300 mg/guin) tespit edildi. Hiperkalsemi
tespit edilmesi Uzerine yapilan tetkiklerinde parathormon
6,3 pg/mL (14-72 pg/mL), 25 OH vitamin D: 8,09 ng/mL
(30-100 ng/mL) ve serum anjiyotensin donustlricu
enzim (ACE) duzeyi: 276 U/L (13,3-63,9) saptandi.
ANA ve ANCA profili negatif gelen hastanin serum
kompleman dulzeyleri referans araliklarinda tespit
edildi. Cekilen toraks tomografisinde bilateral akcigerde
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intertisyel akciger hastaligi ile uyumlu bulgular oldugu
rapor edildi. Gogls hastaliklari hasta degerlendirme
toplantisinda degerlendirilen hastanin ¢ekilen tomografide
lenfadenopatilerinin  olmamasi  nedeniyle  belirtilen
interstisyel tutulumun sarkoidoz ile iliskilendirilemeyecegi
belirtildi. Yapilan abdomen ultrasonografide koledogun
10 mm olmasi disinda patoloji olmamasi Uzerine batin
manyetik rezonans goérintilemesi ¢ekildi. Hastada batin
ici patoloji olmadigl belirtildi. Nedeni bilinmeyen kreatinin
yuksekligi, 24 saatlik idrarda proteinuri, hiperkalsemi ve ACE
yuksekligi tespit edilen hastaya renal biyopsi yapildi.

Biyopsi sonucu nekrotizan olmayan granilomatdz yang,
interstisyel grantlomatdz nefrit olarak rapor edildi (Sekil 1).
Kas agrilari olan hastanin yapilan kas biyopsisinde de bdbrek
biyopsisine benzer grantilomlar saptandigi belirtildi (Sekil 2).

GranUlomatdz hastaliklarin  tespit edilmesi acisindan
gdnderilen brusella, toksoplazma, leischmania, rubella
ve treponema pallidum testleri negatif saptandi. idrarda
bakilan aside rezistan bakteri U¢ kez ardarda negatif
saptandi. PPD testi 6 mm endurasyon ile, quantiferon
tiberklloz altin testi negatif olarak sonuglandi. Serum IgG
dizeyi yUksek oldugu gorildi. ENA profili testi negatif
saptandi. Sitomegaloviris ve Ebstein-Barr viris DNA

Sekil 2. Kas biyopsisinde grantilom gérindmu
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ve/veya tutulum saptanmadi. Hasta yalnizca bobrek ve kas
tutulumlu sarkoidoz olarak kabul edildi ve hastaya 1 mg/
kg dozunda metil prednizolon tedavisi baslandi. Hastanin
poliklinik kontrolinde, yaygin vicut agrisi sikayetinin
geriledigi gozlendi, serum kreatinin, C-reaktif protein ve
serum ACE duzeyinin normal araliga dondugu gdézlendi
(Crafik 1ve 2).

TARTISMA

Sarkoidoz tanisi; doku biyopsisinde non-kazeifiye
grantlomlarin goértlmesiyle konulan nedeni bilinmeyen
bir hastaliktir. Klinik bulgulari hastaligin slresi, tutulan
organa ve grantlomatéz durumun aktivitesine gore
degismektedir?

Akciger en sik tutulan organ olmakla beraber hastalarin
yarisi asemptomatiktir. Bilateral hiler LAP karakteristik
bulgu olarak tanimlanir ve genellikle paratrakeal LAP eslik
etmektedir.b Bizim olgumuzda akciger tomografisinde tipik
sarkoidoz tutulumuna rastlanmamistir.
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Grafik 1. Tani anindan 2 aylik tedavi strecindeki kreatinin
ve 24 saatlik idrarda proteinuri degerlerinin degisimi
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Grafik 2. Tani anindan 2 aylik tedavi surecindeki ACE
duzeyi ve CRP degerlerinin degisimi

ACE: Anjiyotensin déndsttrtici enzim, CRP: C-reaktif
protein
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Serum ACE dtzeyi hastalarin %80'inde ytksek olabildigi
gosterilmistir” Farkli oranlarda ytkselisler cogunlukla tespit
edildigi andaki hastalik aktivitesi ile iliskili olabilmektedir.
Semptomatik olan hastamizin da serum ACE dUzeyinin
yUksek oldugu dikkati cekmektedir.

Hiperkalsemi; sarkoidoz hastalarinin %10-17'sinde olmakla
beraber eslik eden d vitamini dizey degisikligi ve
parathormon dusukligi olur. Parathormon dusuklagi de
olgulardakihiperkalsitrininnedeniolarak gbsterilmektedir.?
Hiperkalsemi afferent arteriolde vazokonstriuksiyona
neden olarak glomeruler filtrasyon hizinda azalmaya neden
olur. Ayrica sodyum potasyum ATPaz inhibe ederek idrarda
sodyum kaybina; politrive dehidratasyona neden olur. Akut
durumda hiperkalsemi ve hiperkalsitri geri dontsimlu
olmakla beraber uzun dénemde fibrozis gelismesi halinde
hasar kalici olacaktir?'® Bizim olgumuzda tedavinin birinci
ayinda bakilan tetkiklerinde hiperkalseminin duzeldigi ve
kreatinin degerinin normal araliga geriledigini gdzlemledik.
Bu noktada hastaligin basinda tani konuldugunu, akut
dénemde tedavi verildigini sdyleyebiliriz.

Literatlirde nefrolitiasis durumunun sarkoidoz tanisi alan
hastalarin %3-14'Unde gorilebildigi belirtilmektedir; ancak
olgumuzda yapilan batin goérinttlemelerinde nefrolitiasis
tespit edilememistir. Bu durum olgunun erken dénemde
tani aldigini gésteren bir bulgu olarak yorumlanabilir.®

GranUlomatdz interstisyel nefrit glomerller patolojiler
arasinda sarkoidoz hastalarinda en sik gorilen renal
lezyondur. interstisyel nefrit tutulumu diger tiibllopatiler
gibi glukozUlri, hematuri veya steril piyUriye neden olabilir®"

Muskuler sarkoidoz grantlomatoz miyopati ile kendini
gosterir. Hastalar asemptomatik olabilecegi gibi; miyalji,
ilerleyici glcsuzlik, proksimal kas glgsuzlUgu ile klinik
olarak asikar hale gelebilir. Tanida kas biyopsisinde
non-kazeifiye grantlomlarin  gdsterilmesi  6nemlidir.?
Yaygin kas glicsuzlUgu ile basvuran hastamizin sikayetlerinin
metil prednizolon tedavisi ile geriledigi gozlenmistir ve kas
biyopsisinde non-kazeifiye grantlomlarin varliginin tespit
edilmistir.

Kortikosteroid tedavisi halen ilk &nerilen tedavi olma
ozelligini korumaktadir. Ancak belirgin bir protokol hentz
belirlenememistir. Mahévas ve ark.”® yaptiklari retrospektif
calismada 10 olguya pulse metilprednizolon verilmis,
hastalarin yarisinin eGFR'lerin >60 mL/dk/1,73 m? oldugu
tespit edilmistir. Pek ¢ok yazar prednizon baslangic
dozunun 0,5-1 mg/kg olmasi konusunda hemfikirdir.231
Bizim hastamizda da hem renal hem kas-iskelet sistemi
tutulumu olmus olmasi nedeniyle 1 mg/kg'dan metil
prednizolon tedavisi baslandi ve 10 glin gibi kisa strede
hem klinik hem de laboratuvar yanitinin alindigr géruldu.



Sarkoidozda bobrek tutulumu %0,7-4,3 olarak
belirtilmistir®®  %25-30 kadar sarkoidoz hastasinin
renal tiutulumu klinik takipte farkedilmeyebilir? izole
renal tutulumu olan bes sarkoidoz hastanin incelendigi
bir calismada sadece bir hastanin ACE yUksekligi ile
basvurdugu bu nedenle renal tutulumu olan hastada ACE
duzeyinin belirte¢ olarak kullanilamayacagl belirtilmistir.
Hastalarin dérdinln steroid tedavisine yanitinin iyi oldugu,
bir hastada ise steroid tedavi dozu artirilmasina ragmen
yanit alinamadig bildirilmistir'® Grantlomatéz interstisyel
nefrit tanisi alan 16 hastanin incelendigi bir olgu serisinde,
olgularin ikisi izole renal tutulumlu sarkoidoz olarak rapor
edilmistir. Bu iki olgunun basvuru aninda ACE yUksekligi
ve hiperkalsemisinin oldugu ve steroid tedavisine tam
yanit alindigi belirtilmistir!® Banjongjit ve Kanjanabuch?®
sundugu bir olguda hiperkalsemi akut bodbrek yetmezligi
ve proteinuri ile basvuran hastada renal biyopsi ile renal
sarkoidoz tanisi konmus, steroid tedavisi verilmistir. Steroid
tedavisi altinda hiperkalsemisinin geriledigi gdzlenmistir.

SONUC

Sarkoidoz sistemik bir hastalik olmakla beraber nadiren de
olsa akciger tutulumu olmadan izole organ tutulumlariyla
kendini gbstermektedir. Hastalik akciger tutulumu
olmayan hiperkalsemik ve ACE yUksekligi olan hastalarda
oncelikle akla gelmeli ardindan tutulumun oldugu
dustintlen organdan doku biyopsisi alinarak non-kazeifiye
granulomlar gosterildiginde diger olasi patolojiler ekarte
edildikten sonra hizlica tedavi baslanmalidir.
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bilgilendirilmis onam formu alinmistir.
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Case Report / Olgu Sunumu

Rare Distant Metastases of Endometrial Cancer: Simultaneous
Right Kidney and Left Adrenal Gland Involvement

Endometrial Kanserin Nadir Gériilen Uzak Metastazlari: Es Zamanli

Sag Bébrek ve Sol Adrenal Bez Tutulumu
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ABSTRACT

Endometrial cancer is the most common gynecological malignancy in women. Most patients are
diagnosed in the early period because of irregular vaginal bleeding. The standard surgical procedures
are total hysterectomy and bilateral salpingo-oophorectomy. Although it generally has a good
prognosis, some patients may develop aggressive lymph node and distant organ metastases. In this
case report, the right kidney and left adrenal gland metastases that occurred simultaneously during the
follow-up of a patient who underwent total hysterectomy, bilateral salpingo-oophorectomy, and pelvic
lymphadenectomy for endometrial cancer will be described. There is no case reported in the literature
regarding simultaneous kidney and adrenal metastasis of endometrial cancer.

Keywords: Kidney, endometrial cancer, metastatic, adrenal gland

oz

Endometriyal kanser kadinlarda en sik goriilen jinekolojik malignitedir. Hastalarin cogu diizensiz vajinal
kanama nedeniyle erken dénemde tani almaktadir. Standart cerrahi prosedir total histerektomi ve
bilateral salpingo-ooforektomidir. Genellikle iyi prognoza sahip olmasina ragmen bazi hastalarda agresif
seyrederek lenf nodu ve uzak organ metastazlari gorulebilir. Bu olgu sunumunda da endometriyal
kanser nedeniyle total histerektomi, bilateral salpingo-ooforektomi ve pelvik lenfadenektomi uygulanan
hastanin takiplerinde es zamanli ortaya ¢ikan sag bobrek ve sol adrenal gland metastazi incelenecektir.

Literatiirde endometriyal kanserin es zamanli bébrek ve adrenal metastazi ile ilgili bugline kadar
bildirilmis bir olgu bulunmamaktadir.

Anahtar Kelimeler: Bébrek, endometrial kanser, metastaz, strrenal
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INTRODUCTION

Endometrial cancerisa common gynecological malignancy treatment surveillance.

glands and underscores the importance of thorough post-

that is typically associated with a favorable prognosis when
detected at an early stage. However, metastatic spread
can occur, involving regional lymph nodes, peritoneum,
and distant organs! Renal and adrenal involvement as
metastatic sites is exceptionally rare and poses diagnostic
challenges, necessitating comprehensive evaluation to
determine the most appropriate therapeutic interventions.
This case report documents the atypical presentation of
metastatic endometrial cancer in the adrenal and renal

CASE REPORT

A 46-year-old woman with a history of endometrial
cancer presented to our center following total abdominal
hysterectomy and salpingo-oophorectomy
performed one year ago. The patient was diagnosed with
type 2 clear cell endometrial cancer with pelvic lymph
node and ovarian metastasis. The tumor infiltrated

bilateral

more than % of the myometrium, had a polypoid and
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infiltrative pattern, lymphovascular invasion was present,
and perineural invasion was not observed. The tumor
also infiltrated the endocervix. Adjuvant chemotherapy
and radiotherapy were administered as per the standard
guidelines. During the routine follow-up, a contrast-
enhanced magnetic resonance imaging (MRI) scan
incidentally revealed a 24 14 mm solid mass in the left
adrenal gland and a 1 cm solid mass at the lower pole of
the right kidney. These findings raised the suspicion of
metastatic involvement in the adrenal and renal glands.
Further assessment using positron emission tomography/
computed tomography (PET/CT) demonstrated intense
FDG uptake in both masses, supporting the likelihood of
metastatic spread. Considering the radiological findings
and potential metastatic nature of the masses, the patient
underwent an open transabdominal approach with a
chevron incision. Simultaneous right partial nephrectomy
and left suprarenalectomy were performed to completely
excise the suspicious lesions. Post-surgery, the patient
was closely monitored for surgical recovery and potential
complications. Histopathological examination of the
resected specimens confirmed the presence of metastatic
masses originating from the endometrial cancer. The
adrenal and renal tissues displayed infiltration by tumor
cells with characteristic morphological features consistent
with endometrial carcinoma. Immunohistochemical
staining further supported the diagnosis, revealing positive
markers for estrogen and progesterone receptors and
cytokeratin.Inview of the confirmed diagnosis of metastatic
endometrial cancer, adjuvant chemotherapy tailored to
the patient's specific tumor profile and disease stage was
promptly initiated. Close follow-up was scheduled to
monitor treatment response, assess disease progression,
and address potential complications. The patient's
chemotherapy treatment has been completed, and her
treatment-free follow-up continues. No recurrence was
detected on the last PET/CT (Figure 1). Informed consent
was obtained from the patient.

DISCUSSION

Endometrial cancer isa common malignancy of the female
reproductive system that primarily affects postmenopausal
women. The majority of endometrial cancer cases are
typically detected in the early stages according to the
FIGO criteria, and the most prevalent histological subtype
is endometrioid endometrial carcinoma? Patients in
this category are generally considered to have a low risk
profile, enjoying a 5-year survival rate of approximately
95%. However, when regional or distant metastases occur,
survival rates markedly decline to 69% and 13%, respectively.
For patients with endometrioid cancer in FIGO stages 2-3
or those with non-endometrioid cancer, the risk of disease

recurrence is notably elevated? Although most cases are
diagnosed at an early stage and have a favorable prognosis,
distant metastasis remains a significant challenge in the
management and treatment of this disease. One of the
most notable aspects of distant metastasis in endometrial
cancer is its relatively low frequency compared with other
gynecologic malignancies, such as ovarian or cervical
cancer.* However, this should not undermine its clinical
importance because the prognosis dramatically worsens
when metastasis occurs. The most common sites of distant
metastasis in endometrial cancer are the lungs, liver, bone,
and distant lymph nodes. Understanding the mechanisms
underlying this metastatic spread is crucial for developing
targeted therapies and improving outcomes.

The molecular landscape of endometrial cancer has
provided valuable insights into its metastatic potential.
The two main histological subtypes, type 1 and type 2,
differ not only in their clinical presentation but also in
their genetic alterations. Type 1 tumors, which are typically
estrogen-driven and characterized by mutations in PTEN
and KRAS, tend to have a more favorable prognosis and
a lower propensity for distant metastasis. In contrast,
type 2 tumors, often characterized by TP53 mutations, are
more aggressive and prone to distant spread.® The genetic
heterogeneity within endometrial cancer underscores the
need for tailored treatment approaches.

One critical area of research in understanding distant
metastasis is the role of the tumor microenvironment.
Tumor-stromal interactions, immune evasion, and

angiogenesis play pivotal roles in facilitating metastasis.
Investigating the cross-talk between tumor cells and their
microenvironment may reveal novel therapeutic targets
and strategies to prevent or treat distant metastasis.®
Immunotherapies, in particular, hold promise in this

Figure 1. Positron emission tomography/computed
tomography
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context, given their success in treating various cancers by
enhancing the body's immune response against tumor
cells.

The clinical management of patients with distant
metastatic endometrial cancer remains challenging.
Treatment options are often palliative, aiming to relieve
symptoms and prolong survival. Systemic chemotherapy,
hormonal therapy, and targeted therapies are commonly
employed, but their efficacy varies depending on the
molecular subtype and extent of metastasis. Personalized
treatment approaches, guided by genetic profiling of the
tumor, represent a step toward improving outcomes for
these patients’

Early detection of metastasis is another critical aspect of
endometrial cancermanagement. Routine surveillance,
including imaging studies and biomarker monitoring,
should be considered in patients at high risk of metastasis,
such as those with type 2 tumors. Advances in imaging
techniques, such as PET and MRI, have improved our ability
to detect metastatic lesions at an earlier stage, potentially
allowing for more effective interventions.

In a study published in 2020, 69.027 patients diagnosed
with endometrial cancer between January 2010 and
December 2015 were examined in terms of distant
metastases and survival. Accordingly, the organ with the
most distant metastasis was the lung (1.5%). followed by
liver (0.8%), bone (0.6%), and brain (0.2%) metastases. In
multi-site metastasis, the survival time of the patients was
very short, with both 3-year overall survival and 0% specific
survival. In addition, overall survival and cancer-specific
survival decreased with an increase in the metastasis site.*

Adrenal metastasis of endometrial cancerwasfirst reported
in the literature in 1975 by Nakano and Schoene?® There
are 11 case reports on adrenal metastasis of endometrial
cancer in the English literature.?

In the study by Kurra et al!® in 2013, the regions where
endometrial cancer metastasized were examined.
According to this study, the most common intra-abdominal
organ with metastasis was the liver (7%). It has been stated
that the adrenal gland is also a rare site of metastasis.

In a case report written by Gupta et al." in 2003, kidney
metastasis of endometrial cancer was reported. In another
case report dated 2019, simultaneous paraaortic lymph
node and kidney metastases of endometrial cancer were
reported.?

Synchronous kidney and adrenal metastases of
endometrial cancer were not observed in any of the case
reports reported in the literature.

Metastatic involvement of adrenal and renal glands in
endometrial cancer is an exceedingly rare clinical entity.
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The pathogenesis of such distant metastases remains
elusive, and further research is warranted to elucidate
the underlying mechanisms driving this unique pattern
of spread. Early detection of metastatic disease through
vigilant surveillance and timely initiation of appropriate
therapeutic interventions are crucial for optimizing patient
outcomes in these challenging cases.

CONCLUSION

This case report describes an unusual presentation
of metastatic endometrial cancer with synchronous

involvement of the adrenal and renal glands. A
multidisciplinary  approach involving  gynecologic
oncologists, urologists, and medical oncologists is

essential to comprehensively manage and tailor treatment
strategies in these complex scenarios. Further studies are
needed to explore the factors contributing to this rare
pattern of metastasis, ultimately guiding the development
of targeted therapies and improving patient prognosis.
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