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0z
Amac: Calismanin amaci annelerin besleme davraniglarinin, Fenilketonuri (PKU)'li gocuklarin beslenme durumlari ve
davraniglarina etkisini saptamaktir.

Gerec ve Yontemler: PKU Aile Dernegi’'ne Uye 2-11 yas araligindaki PKU’lu cocuklar ve annelerine, ylz ylze gérisme
metodu kullanilarak, ailenin sosyodemografik dzelliklerini ve annenin gocugu besleme davranislarini belirlemeye yonelik
anket formu uygulanmis, ¢cocuklarin antropometrik dlgtimleri alinmistir. Geriye dontik bir glnlik besin tiketim kayitlari
alinarak, beslenme bilgi sistemi bilgisayar programi ile gunltk alinan enerji, makro ve mikro besin égeleri hesaplanmisg
ve gunlik gereksinimleri karsilama duizeyleri belirlenmistir. Cocuklann antropometrik degerlendirmesi WHO AnthroPlus
Programi ile yapilmis, yasa gore agirlk z-skoru (WAZ), yas gdre boy z-skoru (HAZ) ve yas gére BKi z-skoru (BAZ)
degerleri hesaplanmigtir.

Bulgular: Cocuklarin ortalama WAZ degerinin 0.1+£0.9, HAZ degerinin -0.3+1.7 ve BAZ degerinin 0.4+1.8 oldugu,
annenin besleme davranisinin gocugun antropometrik dlcllerini etkiledigi tespit edilmistir (p<0.05). Cocuklarn enerji
gereksinimleri %77.7 oraninda karsilanirken, protein, B6, B12 ve C vitamini alimlarinin énerilerin Uzerinde, folat aliminin
ise 6nerilerin altinda oldugu saptanmistir. Annenin gocugun beslenmeyi reddettiginde gdsterdigi besleme davraniginin,
gocugun makro ve mikro besin 6gesi alimlari ile kan fenilalanin dizeyini etkilemedigi bulunmustur (p>0.05). Cocuklarin
buylk gogunlugunun (%86.7) diyetine uyumlu oldugu, diyetine uyumlu ¢ocuklarin annelerinin yaslarinin ise daha ylksek
oldugu saptanmistir (p=0.03). Besin alimini reddeden ¢ocuklarin annelerinin siklikla gocugu beslemekten vazgecmedidi
(%80.0), bir stire bekledikten sonra tekrar besledigi (%26.7) ve oyun haline donutstlrerek besledigi (%23.3) belirlenmistir.

Sonugc: Annelerin besleme davraniglari cocuklarin beslenme durumunu etkilemektedir. PKU’lu ¢ocuklarin yasam boyu
uyguladiklarn diyet tedavisine uyumu arttirmak icin ebeveynlere destekleyici beslenme egitimleri planlanarak, tedavinin bir
parcasl haline getirilmesi saglanmalidir.
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ABSTRACT

Objective: The aim of this study was to determine the effect of maternal feeding behavior on nutrition status and behaviors of children
with phenylketonuria (PKU).

Material and Methods: The PKU Family Association’s 2-11 year-old children and their mothers were administered face to face
questionnaire to determine the sociodemographic characteristics of the family, mothers’ feeding attitudes of their children and
anthropometric measurements of the children. One-day food consumption records were taken retrospectively, daily energy, macro and
micro nutrients were calculated by the Nutrition Information System computer program and the level of meeting daily requirements was
determined. Children’s anthropometric evaluation was done with WHO AnthroPlus Program, weight for age z-score (WAZ), height for age
z-score (HAZ) and BMI for age z-score (BAZ) were calculated.

Results: It was found that the mean WAZ value of the children was 0.1 + 0.9, the HAZ value was -0.3 + 1.7 and the BAZ value was 0.4
+ 1.8 and the feeding behavior of the mother affected the anthropometric measures of the child (p<0.05). While energy requirements were
met by 77.7%, protein, vitamin B6, B12 and C intake was above the recommendations and folate intake was below the recommendations.
It was detected that the feeding behavior of the mother when child refused food intake, did not affect the child’s blood phenylalanine
level and macro-micro nutrient intake (p>0.05). The majority of the children (86.7%) were found to be compatible with their diet and their
mothers were found to higher age (p = 0.03). It was determined that the majority of mothers (80.0%) did not give up when they refused
to feed and that feeding (26.7%) after feeding them for a while and trying to feed them into games (23.3%).

Conclusion: Feeding attitudes of mothers affect the nutritional status of children. In order to increase compliance with the lifelong dietary

treatment of children with PKU, supportive nutrition education for parents should be planned and provided part of the treatment.
Key Words: Maternal behavior, Nutritional status, Eating behavior, Phenylketonuria, Metabolic disorders

GIiRiS

Metabolizma hastaliklarinda; karbonhidrat, yag ve protein sentez
ya da katabolizmasindaki metabolik yollarda enzim eksikligine
bagl toksik etki gdsterebilecek metabolitler birikmekte ya da
son Urdn Uretilememektedir. Bu hastaliklar genellikle otozomal
resesif olarak tasinmaktadir. TUrkiye Istatistik Kurumu Aile Yapisi
Arastirma Raporu 2006 verilerine gore TUrkiye'de akrabasiyla
evli olan 18 yas ve Uizeri bireylerin orani %20.9’dur (1). Ulkemizde
akraba evliliginin ylksek olmasi kalitsal hastaliklarin gérulme
sikligini da artirmaktadir (2,3). Dinyada en sik gortilen amino asit
metabolizma bozuklugu olan fenilketondri, fenilalanin hidroksilaz
(PAH) enziminin yetersizligine bagl gelisen kalitsal metabolik bir
bozukluktur (4-6). Fenilalanin hidroksilaz, fenilalanini tirozine
geviren, kofaktorl tetrahydrobiopterin (BH,) olan karacigerde
Uretilen bir enzimdir. Fenilalanin hidroksilaz yetersizliginde
kanda fenilalanin dUzeyleri yUkselir ve yuksek dUzeydeki
fenilalanin beyinde toksik etki gdstermektedir (5). Turkiye Halk
Saglig Kurumu verilerine gére Turkiye’de PKU gortlme sikligi
1/6228’dir. Fenilalanin hidroksilaz enzim yetersizligi ise her 2600
canli dogumda 1’dir. Avrupa Ulkelerinde bu oran 1/10000 canli
dogum olup, diger Ulkelerle karsilastinidiginda Turkiye oldukca
ylksek bir insidansa sahiptir (7,8).

Dogumsal metabolik hastaliklarda diyet tedavisi, toksititeye
sebep olan 6genin diyetten ¢ikariimasi veya miktarinin azaltiimasi
ile merkezi sinir sistemi korunmakta, normal bdytme ve gelisme
saglanmakta, biyokimyasal parametreler dizenlenmekte ve
diyet tedavisiyle yeterli enerii, protein, vitamin ve mineral alimi
saglanmaktadir (9). Bu nedenle mimkin olan en kisa strede
diyet tedavisine baslanmall ve diyet tedavisine dmir boyu
devam edilmelidir. FenilketonUrili ¢ocuklarin aileleri yagam
boyu cocugun diyetini dizenleyerek tedavilerinde etkin rol
oynamaktadir. Bu suregte ebeveynlerin tutum ve davranigi kadar

gevrenin tutum ve davranisi da ¢ocugun diyetine uyumunda
Onem arz etmektedir. Bu durum dogrudan ¢ocugun blytme
ve gelismesini etkilemektedir (10). Fenilketonuri hastalari yUksek
miktarda fenilalanin iceren et, stt ve sut GrGnleri, yumurta,
balk ve tavuk gibi protein kaynaklarini, yagl tohumlari, normal
ekmek ve unlari, kuru baklagilleri ve aspartam iceren besinleri
tiketmemektedir. Fenilalanin ihtiyaclan sebze ve meyve gibi
dUsuk miktarda protein igeren besinlerden karsilanmakta, ancak
bu besinlerin de alim miktarlarn kisitlanmaktadir (11). Blylme
ve gelisme igin gerekli gunlik protein ihtiyaci ise fenilalanin
icermeyen Ozel amino asit karngimlarindan saglanmaktadir
(12). Ayrica; protein ve fenilalanin icerigi dusuk, eneriji icerigi
yUksek 6zel Urtnlerden de destek alinmaktadir. Bu Urlinler;
dusuk proteinli 6zel sutler, icecekler, makarna gesitleri, piring,
un, ekmek, cikolata, kurabiye, bisklvi ve yumurta ikamesi gibi
besinlerdir (13). FenilketonUrili hastalarin diyetlerinde nisasta,
seker ve yaglar 6nemli enerji kaynaklarndir. Tium bu etmenler
¢ocuklarin diyetine uyumunu zorlastirmakta ve besin reddetme
yonunde davraniglar da beraberinde getirmektedir. Protein
destek UrUnleri, amino asitler, gece beslenme uygulamalar
cocuklarin  beslenmelerinde zorluklara neden olabilmektedir.
Kullanilan UrUnlerin tatlarinin begenilmemesi, besin ¢esitliliginin
yetersiz olmasi ve 6gun sulrelerinin ¢ok uzun olmasli, yasam
boyu stren beslenme programina uyumda bikkinlik, diyetinde
olmayan yiyeceklere istekteartis gibi ¢esitli nedenler cocuklarda
beslenme sorunlarinin temelini olusturmaktadir (14). Ayrica eslik
eden norolojik ya da psikososyal sorunlar, kisitl diyetten kaynakli
besin Ogesi yetersizlikleri ve 6zel besinlerin maliyetinin ylksek
olmasli da diyet tedavisinin diger zorluklarindandir (15). Bu kisitli
diyete uyma cabasl hem aileler hem de cocuklarda belirgin
bir stres yaratmaktadir (16). Fenilketondrili cocuklarda sinirli
beslenme duzeni, karsllasilan yeni besine karsi olumsuz tutuma
neden olmakta, besin kabull ve tat tercihlerini etkilemektedir
(7).
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Literatirde PKU’lu gocuklarin yeme tutum ve davraniglarina
yonelik galismalar sinirhdir. Bu ¢alismanin amaci; PKU’lu
cocuklarin beslenme tutum ve davranislarina annelerin besleme
davraniglarinin etkisini belirlemektir.

GEREC ve YONTEMLER

Kesitsel, tanimlayici tipteki bu calisma istanbul ilinde, PKU Aile
Dernegi’ne Uye 30 aile ile Nisan - Mayis 2016 tarihleri arasinda
yUrattimustr. Galismanin evrenini PKU Aile Dernegi’ne Uye, PKU
hastaligina sahip, 2-11 yas araliginda, oral alimi olan, génullt
cocuklar ve anneleri olusturmustur. Calismanin yapilabilmesiicin
Marmara Universitesi Saglik Bilimleri Enstitiisi’nden etik kurul
izni (28.03.2016-16) ve PKU Aile Dernegi’'nden gerekli izinler
ile birlikte galismaya katllan gocuk ve ebeveynlerin onamlari
alinmistir.

Alleye ve c¢ocuga iliskin  sosyodemografik  &zellikler,
antropometrik  dzellikler, ¢ocugun beslenme programi ile
beslenme tutum ve davraniglarini belirlemeye yonelik bilgiler
bir anket araciigiyla edinilmistir. Anket formu arastirmacilar
tarafindan gocuk ve anne ile yliz ylze gorusulerek uygulanmigtir.
Cocugun son kontrol sirasindaki kan fenilalanin dizey bilgisi
takip dosyasindan alinmisti. Cocugun diyetine uyumu anne
beyanina dayanmaktadir.

Anneden geriye donuk olarak cocugun 1 gunlik besin tiketim
kaydi alinmis, BeBIS® Bilgisayar Programi ile ginlik alinan
enerji, makro ve mikro besin ogeleri hesaplanmistir. Bu besin
ogelerinin gunltk gereksinimleri karsilama durumlar Turkiye'ye
Ozgli Beslenme Rehberi kullanilarak belirlenmistir (18).

Cocuklarin boy uzunluklart ve vicut agrliklan PKU Aile
Dernegi’nde standartlara uygun olarak olgtimus, beden kutle
indeksi (BKI) “viicut agirigi (kg) / boy uzunlugu (m)? formdli
kullanilarak hesaplanmistir. Antropometrik degerlendirme WHO
AnthroPlus Programi ile “WHO 5-19 yas grubu c¢ocuklar igin
referans degerleri-2007” kullanilarak yapiimis, yasa gore agirlk
z-skoru (WAZ), yasa gore boy z-skoru (HAZ) ve yasa gore BKi
z-skoru (BAZ) degerleri hesaplanmigtir (19).

istatistiksel Analiz

Calismanin veri analizi SPSS versiyon 15.0 istatistik Programi ile
yaplimistir. Degiskenlerin normal dagiim gosterip gdstermedigi
Kolmogrov-Simirnov  Testi  kullanilarak  degerlendiriimistir.
Parametreler normal dagilima uygunluk gostermediginden Ki-
kare, Mann-Whitney U ve Kruskal Wallis testleri uygulanmistir.
Calismanin anlamlilik diizeyi p<0.05 olarak kabul edilmistir.

BULGULAR

Calismaya katilan annelerin gogu (% 60.0) 30-39 yas araliginda,
% 43.3'U lise ve Uzeri egitim seviyesine sahip ve %66.7’sinin
ekonomik durumu gelirleri giderlerine esittir. Annelerin ortalama
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Tablo I: Cocugda iliskin antropometrik élgtimler.

Ang?gﬁims:"k S d:g'ljter dgg;:r
Viicut agirhgi (kg) 24.4+8.3 11.0 45.0
Boy uzunlugu (cm) 119.5+17.6 83.0 155.0
BKI 16.9+3.01 7.9 24.0
WAz 0.1+0.9 -1.84 1.41
HAZ -0.3+1.7 -4.41 4.91
BAZ 0.4+1.8 -6.95 2.85

Tablo II: Cocuklarin diyetlerinin eneriji ile bazi mikro ve makro
besin 6gelerini karsilama durumu.

Karsilama ylizdesi

Enerji ve besin

6geleri Ort+SS Alt deger Ust deger
Enerji (kkal) 77.7+34.1 29.5 167.7
Protein (g) 187.5+£125.3 23.0 519.2
B6 vitamini (mg) 375.9+252.0 63.3 978.3
B12 vitamini (mcg) 136.0£51.9 0.0 215.0
Folik asit (mcg) 70.0+32.6 31.0 169.2
C vitamini (mg) 354.2+192.1 71.1 825.8
Demir (mg) 240.6+168.1 28.8 609.0
Kalsiyum (mg) 184.3+156.3 12.1 558.7

yasinin 34.6+5.6 yil, ¢ocuklarin ortalama yasinin ise 7.0+2.3
yll oldugu belilenmistir. Cocuklarin % 40’ inin ailenin birinci
gocugu, oldugu tespit edilmistir. Cocuklarin kan fenilalanin
dUzeylerinin 6.6 +3.1 mg/dL (Alt-Ust deger= 3.0-14.9 mg/dL)
ve %43.3'UnUn kan fenilalanin dizeyinin normal degerlerin
Uzerinde oldugu belirlenmigtir.

Cocuklann ortalama vlicut agrhiginin 24.4+8.3 kg, boy
uzunlugunun 119.5+£17.6 cm oldugu bulunmustur. Cocuklarin
ortalama z-skoru degerleri incelendiginde WAZ degerinin
0.1£0.9, HAZ degerinin -0.3+1.7, BAZ degerinin 0.4+1.8
oldugu gorilmustir. Cocuklarin ortalama z-skor deg@erlerinin
normale yakin oldugu belirlenirken, HAZ degeri ortalamasinin
sifinn altinda oldugu tespit edilmistir (Tablo I). Uygulanan diyet
programlarinin bUydk cogunlugu (%96.7) diyetisyen tarafindan
olusturulmus olup, diyet takibinin %70.0 oraninda 6 ayda bir
yapildigi saptanmistir.

Besin tuketim kayitlar degerlendirildiginde gunlik ortalama
enerji alimi 1425.0+618.9 kkal, protein alimi 15.4+7.5 g, yag
alimi 32.7+9.8 g, karbonhidrat aliminin ise 51.8+9.3 g oldugu
tespit edilmistir. B,, B,,, C vitamini ve folat alm ortalamalarinin
ise siraslyla 2.4+1.5 mg, 1.7+0.7 mcg, 222.4+117.2 mg ve
151.4+64.4 mg oldugu saptanmistir. Gunlik ortalama kalsiyum
aliminin 1.6 g ve ortalama demir aliminin 23.6+16.9 mg oldugu
bulunmustur. Tablo II’'de gocuklarin gunlik enerji ile bazi makro
ve mikro besin 6gesi alimlarnnin onerileri karsilama ylzdeleri
verilmistir. Enerji ve folat aiminin 6nerilerin altinda; protein, BG,

B,, ve C vitamini ile demir ve kalsiyum alimlarinin énerilerin
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Tablo IlI: Cocuklarin diyete uyumu ile enerii ile bazi makro ve mikro besin 6gesi 6nerilerini karsilama durumunun karsilastinimasi.

Diyetine uyumliu Diyetine uyumlu degil u z P
Enerji (%) 65.5 95.3 31.0 -1.2 0.20
Protein (%) 153.0 285.9 29.0 -1.4 0.16
Fenilalanin (%) 59.6 73.2 35.0 -1.0 0.30
B, vitamini (%) 299.8 587.5 25.0 -1.6 0.10
B,, vitamini (%) 150.0 127.5 42.5 -0.5 0.56
Folat (%) 65.2 64.7 46.0 -0.3 0.71
C vitamini (%) 299.5 514.9 28.0 -1.4 0.14
Demir (m%) 205.8 329.8 29.0 -1.4 0.16
Kalsiyum (%) 162.9 285.5 23.0 =17 0.07
Tablo IV: Cocugun diyete uyumu ile besin alimini reddetme ydntemi ve annenin besleme davranis ¢zellikleri.
n %
Cocugun diyet tedavisine uyumu
Diyet tedavisine uygun olarak her seyi tiketme 26 86.7
Tabagini bitirmeme/diyet tedavisi disinda besinler tiketme 4 183
Q‘ocugun besin alimini reddetme yéntemi
Istemedigini sdyleme 18 60.0
Agizda bekletme 7 23.3
Agzini agmama 2 6.7
Kafasini cevirme 2 6.7
Eliyle kasigi itme 1 3.3
Cocuk besin alimini reddettiginde annelerin davranisi
Beslemekten vazgecmeme 24 80.0
Bir sure sonra tekrar beslemeye calisma 8 26.7
Oyun haline déntstirme 7 23.8
Televizyon agma 5 16.6
Odul teklif etme 2 6.7
Zorla yedirme 2 6.7
Beslemekten vazgecme 6 20.0

Uzerinde oldugu belirlenmigtir.

Tablo lI'te cocugun diyete uyumu ile besinlerle fenilalanin alimi,
makro-mikro besin 6gesi alimlarinin énerileri karsilama durumlari
gosteriimisti. Cocugun diyete uyumunun bu parametreleri
etkilemedigi saptanmistir (p>0.05).

Tablo IV’te gocuklarnn blyUk ¢ogunlugunun (%86.7) diyetine
uyumlu oldugu ve besin alimini reddettiginde dogrudan
istemedigini sdyledigi (%60.0) gdzlenmistir. Cocuklar besin
alimini reddettiginde annelerin  blydk cogunlugu (%80.0)
cocuklarini beslemekten vazgegmedigi; genellikle annelerin
bir stre bekledikten sonra tekrar beslemeye calisma (%26.7)
ve oyun haline dénUsturerek gocugun besin almini sagladigi
(%23.3) belirlenmistir.

Tablo V'te gocuklarin diyet tedavisine uyumlar ile anne yasgl,
ailedeki cocuk sayisi ve gocuk yasi arasindaki iliski ve cocuklarin
z-skor degerleri karsilastirimistir. Diyetine uyan c¢ocuklarin
annelerinin - ortanca yasinin  diyetine uymayan cocuklarin
annelerinden dahayUtksek oldugu gézlenmistir (o =0.03). Ailedeki
cocuk sayisi ve gocugun yasl ile cocuklarin z-skor deg@erleri ile
¢ocugun diyete uyumu arasinda anlamli bir fark bulunmamistir (p

> 0.05). Cocuk besini reddettiginde annenin besleme davranisi
ile gocugun antropometrik dlctimleri karsilastiriimis ve gocuk
besin almini reddettiginde beslemeye devam eden annelerin
cocuklarinin HAZ z-skor degerinin beslemeyi birakan annelerin
cocuklarinkinden daha dusUk oldugu bulunmustur (p=0.02).
Cocuk besin almini reddettiginde, ¢ocugu beslemekten
vazgegen annelerin gcocuklarinin BAZ degerlerinin, beslemekten
vazgegmeyen annelerin gocuklarinkinden daha yUksek oldugu
bulunmustur (p=0.01). Cocuk besin almini reddettiginde
annenin ¢cocugu beslemekten vazgecip vazgecmemesi ile
annenin yasl, ailedeki cocuk sayisi, cocugun yasl arasinda
anlamli bir fark bulunmamistir (p>0.05).

Diyete uyumun ve annenin besleme davranisinin gocugun kan
fenilalanin dtizeyini etkilemedigi belirlenmistir (0>0.05).

Gocuk besin alimini reddettiginde annenin besleme davranigini
ile kan fenilalanin dizeyleri, makro ve mikro besin 6Jesi alimlari
arasindaki iliski Tablo VI'da gdsterilmistir. Annelerin cocuklarini
beslemeye ydnelik davranislarinin, makro ve mikro besin 6gesi
alimlarini etkilemedigi belirlenmistir (p>0.05).

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2021; 15: 174-180



178 Aktac S ve ark.

Tablo V: Cocugun diyete uyumu ve annelerin cocuklarini besleme davranislarinin bazi degiskenlerle karsilastirimasi.

Diyete uyum Anne besleme davranisi
Degiskenler
Uyumiu Uyumlu degil p Beslemeye devam eden Beslemeyi birakan P
Anne yasi (yil) 35.0 30.0 0.03* 34.0 36.0 0.07
Ailedeki ¢cocuk sayisi 2.0 2.0 0.94 2.0 2.5 0.32
Cocugun yasi (yil) 7.0 7.0 0.66 6.5 8.5 0.07
Cocugun WAZ degeri 0.07 0.08 0.76 0.20 -0.19 0.26
Cocugun HAZ degeri -0.35 0.12 0.42 -0.48 0.80 0.02
Cocugun BAZ degeri 0.62 0.45 0.60 0.75 -1.27 0.01

0<0.05

Tablo VI: Cocuk besini reddettiginde annenin besleme davranisi ile cocugun kan fenilalanin diizeyi ve makro-mikro besin 6gesi alimlarinin

karsilastirnimasi.

Annenin davranisi (ortanca (sira ortlamasi))

Degiskenler Televizyon Oyun haline Ara vererek . . P
esliginde  doniistirme  Yemeve tekrar  Odil teklif etme  DoSiemeVi
zorlama birakma
beslenme beslenme beslenme
Besinlerle alinan 253.7 317.7 258.0 315.4 378.8
fenilalanin (mg) (11.40) (13.99) oz | ST E LIS (18.50) (20.17) eEs
; 1091.6 1208.7 1625.5 829.2 2072.1 1296.9
Enerji (kkal) (13.40) (14.86) (19.50) (12.50) (23.00) (18.17) Gliees
. 58.8 46.1 81.5 55.6 86.5 56.0
FIEEDIE) (12.80) (14.57) (25.50) (13.50) (21.00) (16.39) Gl
5 45.4 61.6 727 37.4 84.3 64.5
Yag (9) (14.60) (14.29) (12.50) (11.88) (24.00) (20.67) b5
_ 153.7 162.9 157.0 139.6 239.8 166.5
T eI ) (12.60) (15.29) (19.50) (12.62) (23.50) (18.00) Cres/
L 81.1 144.2 135.8 159.0 157.2 123.0
AEEEREGTE) (9.00) (15.71) (18.00) (18.75) (16.50) (15.17) Gley
N 226 1.81 268 0.95 3,66 274
ZoTETI re) (14.00) (16.57) (18.00) (11,25) (21.00) (18.5) Bhees
N 1.4 1.6 1.8 21 1.9 1,02
=TT (et (14.50) (15.00) (19.75) (17.69) (17.75) (11.89) G
T ——— 184.39 190.44 072.82 217.30 281.90 191.42 0756
9 (11.20) (15.71) (21.50) (16.12) (19.50) (14.67) :
P 1515.1 1355.2 0063.2 355.9 0806.3 1503,3 0503
v 9 (14.20) (17.00) (20.00) (18.18) (21.00) (17.67) :
T 203 19.7 31.7 9.7 39.0 213 0701
9 (14.60) (16.57) (19.00) (11.75) (21.50) (16.83) :
TARTISMA beslenme programina uyan PKU’lu gocuklarin normal lineer

Fenilketonlri tedavisi icin yeni ydntemler arastinimakla birlikte
temel tedavi yaklagsimi fenilalaninden kisith diyettir. Erken
cocukluk déneminde ve reproduktif cagda diyete uyum sosyal
nedenlerle azalmaktadir (10). TUrkiye istatistik Kurumu (TUIK)
Hane Halki Arastrmasi sonuglarna goére 0-5 yas saglki
cocuklarin %4.1’i Z skoru de@erlerine gore dusitk kilolu olarak
belirtilmistir. 2008 yilinda yapilan arastirmada ise %1.7 olarak
tespit edilmistir (20). Acosta ve ark. (2), 2 ile 13 yas arasl

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2021; 15: 174-180

bldyUme sergilediklerini gdstermistir. Ayrica, galismanin sonunda
ortalama BAZ-skorlari bircok ¢ocugun asir kilolu oldugunu
gostermistir (21). Fenilketontrili cocuklar diyet icin uzun streli
rutin olarak izlense bile, bu popllasyonda fazla kilolulugun
sk gortldugu  belirtimisti. Bu nedenle pediatristlerin - ve
diyetisyenlerin, PKU hastalarinda enerji alimi, fiziksel aktivite ve
agirlik yonetimini dikkatle takip etmeleri gerektigi belirtimektedir
(22). Bu calismada ise benzer olarak BAZ-skorlarina gére
obezitenin zayifliga kiyasla daha yaygin ve cocuklarin %40.0’nin
obez, %6.7’sinin ise zayif oldugu belirlenmistir.



Japonya’da 2016 ylinda yapilan bir calismada PKU’lu 10
cocugun enerji ve besin 6gesi alimlari dnerilen yeterli alim
dizeyi (RDA) ile karsllastiriimis ve ¢ocuklarin eneriji ihtiyaclarinin
ortalama %100.6+18.4 oraninda karsilandidi tespit edilmistir
(23). Bu calismada yasa gore enerji gereksiniminin diyet
tedavisiyle karsilanma yUzdesinin ortalama 77.7+34.1 oldugu
goralmustdr. Bu durumun sosyo-kulttrel farkliliklara bagl olarak
ailelerin ve cocuklarin yeme davranigl, diyete uyum oranlari
ve ailelerin disiplin anlayisindaki farkliliktan kaynaklanabilecegi
dusUnulmistar.

Fenilketonurili cocuklar icin olusturulan diyet programini strekli
olarak uygulamak ve denetlemek ebeveynlik becerisine ve
disiplinine baglidir. Cocugun uyumu; ebeveynlerin  dusuk
fenilalanin iceren diyeti saglama durumundan, uygulamadaki
becerilerinden, ailenin sosyal desteginden, ailedeki bireylerin
hastalik ve diyetle bas etme becerilerinden etkilenmektedir (24).
Ustuner Top ve Alemdar. (17), PKU’lu gocuklar ve aileleriyle
yaptigi ¢alismada, gocuklarin 6zel beslenme UrUnlerini temin
etmede ailelerin ekonomik guclik yasadiklar belirtilmistir. Ayrica
normal kan fenilalanin dtzeyinde diyeti esnetmeleri, cocuklarin
6zel beslenme Urlnlerinden sikiimalar nedeniyle yaptiklari
kagamaklar, ailelerin  okulda c¢ocuklarini  kontrol etmekte
zorlanmalari, esler arasinda gocugun bakimikonusunda gerginlik
yasanmasi gibi sebeplere bagliolarak diyete uyumdahemailelerin
hem de gocuklarin gesitli gUglUklerle karsilastiklan gézlenmistir
(17). Bu galismada ise ¢cocuklarin buytk cogunlugunun (%86.7)
diyetine uyumlu oldugu gézlenmistir. Cocuklarin cogunlugunun
bir besini tiketmek istemediginde bunu sdzel olarak belirttigi
saptanmistr (%60). Iki-lc yas grubunda gocuklarin agzini
acmayarak ve kafasini cevirerek besini tuketmek istemedigini
belirtirken, 4-6 yas grubunda ¢ocuklarin istemedigini séyledigi
ve agzinda beklettigi belirlenmistir. Yedi-10 yas grubundaki
cocuklar  cogunlukla istemediklerini  sdylerken, agzinda
bekletmenin de yaygin oldugu, 11-14 yasinda ise istemediklerini
soyledikleri gorbimastar.

Beslenme kontroliinin yetersiz olmasi genellikle daha bulyUk
cocuklann diyete uyumunun azalmasi ile iligkili oldugu,
ayni zamanda ebeveynler tarafindan daha rahat bir diyet
yaklasiminin saglanmasi ve diyetle iligkili hatalarin artmasindan
da kaynaklanabilmektedir (24). Cocuklar besin alimini
reddettiginde anneler genelde (%80) gocuklarini beslemekten
vazgegmemekte, bir stre bekledikten sonra tekrar beslemeye
calisma (%26.7) ile oyun haline donusturerek (%23.3) cocugun
besin almini saglamaya calistigl gérulmustdr. Tanmlayici tipte
yapilan bu galismada ¢ocugun yasina gore degerlendirildiginde,
sadece 7-10 grubunda c¢ocuklar olan anneler beslemeyi
birakmakta iken (n=6), diger yas grubundaki anneler beslemeye
devam etmek icin caba sarf ettiklerini belirtmistir. iki-Gc yas
grubunda anneler daha ¢ok televizyon esliginde beslenmeyi
tercih ederken, 4-6 yas grubunda anneler oyun haline
getirme ve bir sUre bekledikten sonra tekrar beslemeyi tercih
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etmistir. Yedi-10 yas grubunda cocuklari olan anneler bir
stre bekledikten sonra tekrar beslemeyi, zorla yedirmeyi ve
odul teklif ettigi belirlenmistir. 11-14 yas grubunda gocuklari
olan anneler ise oyun haline getirmeyi ve bir stire bekledikten
sonra tekrar beslemeyi tercih etmistir. Yas grubuna gore
degerlendirdigimizde annelerin farkli yaklagimlara sahip olduklari
goérulmustlr. Annenin beslenme davranisinin cocugun enetji,
makro ve bazi mikro besin 6gesi alimlarina anlamli bir etkisi
olmadigr gdézlenmistir. Bu durumun érneklem boyutunun kiguk
olmasindan kaynaklandigr dustndlmastur.

Hane geliri, ebeveyn yasi ve aile buyUkligu gibi demografik
faktorlerin  genel kontrol (gcocugun diyeti, kan fenilalanin
dlzeyleri, vb) Uzerine etkisi olmadigi tespit edilmistir (24). Bu
calismada cocuklarin diyete uyumlari ile annelerin yasinin ilikili
oldugu, diyetine uyumlu ¢ocuklarin annelerinin yasinin daha
buydk oldugu gdzlenmistir. Bu durum hassas takip ve izlem
gerektiren PKU’lu gocuklarin  beslenmesinde anne yasinin,
artan tecribeyle iliskili olumlu sonuclara yol acgabilecegini
dUstndUrmektedir.

Gocugun diyete uyumu ile WAZ, HAZ ve BAZ skoru arasinda
anlamli farklar gdzlenmemistir. Besin reddine karsi annenin
beslenme davranisinin  ¢ocugun antropometrik  olgtmlerini
etkiledigi saptanmistir. Buna goére c¢ocuk besin almini
reddettiginde gocuklarini beslemekten vazgegmeyen annelerin
cocuklarinin HAZ degeri daha dusuk iken, BAZ degerinin daha
yuksek oldugu bulunmustur.

Orneklem sayisinin kiictik olmasi, besin tiiketim kaydinin geriye
donuk 24 saatlik besin tUketim kaydina dayanmasi bu galismanin
siniriliklarini olusturmaktadir. Besin tUketimlerini tespit etmeye
yonelik, ailelerden birden fazla gtnu iceren tiketim kayitlarinin
alinmasi verilerin gtvenilirligini arttirabilir. Fenilketontrili cocuklar
ve aileleri ile yuz ylze goérisme saglanmis olup, calismanin
planlama asamasinda ailelerin Uye olduklari dernek ile is birligi
icerisinde calisiimis olmasi hastaligin beslenme ile iligkisine dair
gdzden kagabilecek noktalarin tespit edilmesi acisindan faydali
olmustur.

Sonug olarak; ¢ocuklarin diyete uyumunu ailenin ve gocugun
bakimindan sorumlu kisinin etkiledigi gordlmustur. FenilketonUrili
cocuklarin  besin almini reddetme tutumlarini ve diyette
olmayan bir besinle karsilasildiginda istedikleri halde yemekten
kacinmalarinin, tanidan itibaren diyet uyumu gelistirmeleriyle
iliskili oldugu dustnulmusttr. Cocuklarn diyete uyumunu
zorlastiran etmenlerin ve bu etmenleri etkileyen cevresel
faktorlerin de arastirimasi dnemlidir. Farkl egitim yontemleri ile
cesitli yaklasimlar gelistiriimeli ve ebeveynler ile cocuklarin bilgi
islem kapasitesindeki bireysel farkliliklari dikkate alinarak egitim
programlari dizenlenmelidir. Ayrica drneklem boyutu artirilarak
beslenme davranislarinin detayli incelenmesi saglanmalidir.
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Noérofibromatozis Tip 1: Cocuk Hastalarda Klinik ve Beyin
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NeurofibromatosisType 1: Clinical and Brain MRI Findings in

Pediatric Patients
Stkriye YILMAZ', Nefise ARIBAS (")ZQ, Havva AKMAZ UNLU‘, Ayse Gul ALIMLI", Mesut SiVRI®

' Ankara Sehir Hastanesi, Cocuk Hastanesi, Radyoloji Klinigi, Ankara, Turkiye
2 Ankara Sehir Hastanesi, Cocuk Hastanesi, Cocuk Noroloji Klinigi, Tlrkiye
3 Radyoloji uzmani, Ankara, Turkiye

oz

Amac: Norofibromatozis tip 1, multisistem tutulumu, benign ve malign timorlerde normal populasyona gére artmis
gorilme sikligi ile karakterize en sik gdrilen ndrokutandz sendromdur. Cocuklarda kanser sikligini artirmasi nedeniyle
teshisi ve takibi dnemlidir. Bu calismanin amaci nérofioromatozis tip | tanisi ile takip edilen gcocuk hastalarda beyin MRG
bulgularini, beynin neoplastik ve neoplastik olmayan lezyonlarini, tani kriterlerini ve tani anindaki bulgularini incelemektir.

Gerec ve Yontemler: Temmuz 2010 ile Mart 2019 tarihleri arasinda nérofibromatozis tip 1 tanisi almis ve en az 1 defa
kontrastl beyin MRG yapiimis toplam 183 hasta degerlendirildi. On iki hasta kardesti. Calismamizda ortalama yasi 10
(1-18 yag) olan 82 kiz ve 101 erkek, toplam 183, cocuk hasta 9 yil deneyimli bir radyolog tarafindan degerlendirildi.

Bulgular: 183 hastadan; 37 hastada beyinde hamartomatéz lezyon yoktu, 24’Unde optik gliom veya optik sinir
kalinlasmasi (9 bilateral, 10 sag, 5 sol taraf), 8’inde pleksiform nérofibrom (bas veya boyun yerlesimli), 9’unda subkutan
ndrofiorom vardi. Ek olarak 9 hastada intrakranial araknoid kist, 6 hastada diUstk dereceli glial timér, 1 hastada
medulloblastom, 1 hastada glioblastom, 1 hastada noddiler heterotopi saptandi. iki hastada diisiik dereceli glial timaor
sUphesi vardi ve izlemlerinde boyutlari ve gérinUimleri stabildi. Hamartomatéz lezyonlarin en sik yerlesim yeri globus
pallidus, dentat nUkleus, mezensefalon, talamus ve ponsdu, en az yerlesim yeri ise putamendi. Ayrica 3 hasta Noonan
Sendromu ile takip ediliyordu. Bu hastalarin ikisinde, hamartomatdz lezyonlara ek olarak intrakraniyal araknoid kistler
gbzlendi.

Sonugc: Norofibromatozis tip 1 hastaligi mortalite ve morbidite nedeni olan, malign ve benign tumaorlerin gértime
sikliginda artisa yol agan timér yatkinlk sendromlarindan biridir. Gliomlar en sik gérulen intrakraniyal timdrlerdir ve
ndrofibromlardan sonra en sik gdrdlen ikinci tumor tipidir. Timdrlerin erken tani ve malignitenin tedavisi icin dizenli
takip 6nemlidir. Beyin MRG Norofibromatozis tip 1 tanili hastalarda beyin tutulumunun tani ve takibinde yeterli ve gerekli
gérunttleme ydntemidir.

Anahtar Sézciikler: Beyin, MRG, Nérofibromatozis tip 1

ABSTRACT

Objective: Neurofibromatosis type 1 is a most common neurocutaneous syndrome characterized by multi-system
involvement and an increased incidence of both benign and malignant tumors. Its diagnosis and follow-up is important
because of increased cancer susceptibility in children. The aim of this study is to review the cranial MRI findings,
neoplastic and non-neoplastic lesions of the brain in neurofibromatosis type | in pediatric patients.
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Material and Methods: 183 patients which diagnosed with neurofibromatosis type 1 and had at least 1 MRI between July 2010 and
March 2019 were evaluated. Twelve patients were siblings. Contrasted cranial MRI obtained from 82 female and 101 male patients,
between ages 1-18 years (averageage 10) retrospectively scanned thereafter type and locations of lesions evaluated by a 9 years
experienced radiologist.

Results: Out of 183 patients; 37 had no hamartomatous cranial lesions, 24 had optic gliomas or optic nerve thickening (9 bilaterally,
10 rightside, 5 leftside), 8 had plexiform neurofibromas (head or neck location), 9 had subcutaneous neurofibromas. Additionally 9
had intracranial arachnoid cysts, 6 low grade glial tumor, 1 medulloblastoma, 1 glioblastoma, 1 nodular heterotopia. Two patients had
suspected low grade glial tumor and their size and view are stableat follow-up. The most common localization of hamartomatous lesions
are the globus pallidus, dentate nucleus, mesencephalon, thalamus and pons respectively. The least common area is putamen. In
addition, 3 patients are followed with Noonan Syndrome. In two of these patients, intracranial arachnoid cysts were observed in addition
to hamartomatous lesions.

Conclusion: Neurofibromatosis type 1 is one of the tumor predisposition syndrome that leads to an increased incidence of malign and
benign tumors, which are major cause of mortality and morbidity. Gliomas are the most common intracranial tumors and the second most
common tumor type after neurofibromas. Regular follow up is important for early diagnosis and treatment of malignancy. Brain MRI is

adequate and necessary imaging modality for the diagnosis and follow up of brain involment in Neurofibromatosis type 1 patients.

Key Words: Brain, MRI, Neurofiboromatosis type 1
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Norofioromatozis Tip 1 (NF1) (von Recklinghausen hastaligi,
periferal ndrofioromatozis), otozomal dominant gegcigli bir
hastalikti. % 30-50 olguda sporadik olarak gorulebildigi
bildiriimektedir (1- 3). En sik karsilagilan ndrokutandz sendromdur.
TUmor sUpresor geni olan ve norofibromin proteinini kodlayan
17911.2’deki mutasyon nedeniyle olusmaktadir ve yaklasik
2700:1 oraninda gorulUr (4). Batin nérokitandz sendromlarda
oldugu gibi morbidite ve mortaliteyi etkileyen en 6nemli faktor
malign ve benign tumor gérulme sikliginda artis olusturmasidir.
Periferik sinir kilifi ttmorleri NF1’de en sik gorilen timarlerdir.
Santral sinir sistemi tUmorleri periferik timdrlerden daha az
siklikta gorilmesine ragmen morbidite ve mortaliteyi bUyuk
dlctide etkilemesi nedeni ile dnemlidir (5). Intrakranial timérler
arasinda en sk %5-15 arasinda goérilen optik gliomlar yer alir
(6). Bunlari %1-3 oraninda dusuk gradeliglial timarler izler.

NF1 tanisini ddstinddren ve en sik gorllen belirti  vicutta
izlenen sutll kahve (cafe au lait) lekeleridir fakat bu lekeler
normal populasyonda da %20-30 oraninda gorilmektedir. NF1
tanisi 1987 yilinda National Institute of Health (NIH) tarafindan
tanimlanan tani kriterlerinden en az ikisinin bir arada olmasi ile
konur (7).

Manyetik rezonans gortntileme (MRG) NF1’li hastalarda kranial
bulgularin  degerlendiriimesinde, tanida ve takipte, yuksek
duyarliik ve 6zgunlik nedeniyle tercih edilen bir ydntemdir (8).
NF1 hastalarinda beyin MRG’de belli lokalizasyonlarda daha sik
olmak Uzere T2 ve fluid attenuated inversion recovery (FLAIR)
agirlikl imajlarda artmis fokal sinyal artislan izlenmektedir
(8,9). Bu hiperintens lezyonlar literatirde “ NF1 bright objects
(NBO)”: NF1 parlak objeler, “unidentified bright objects (UBO)”:
bilinmeyen parlak objeler olarak isimlendiriimektedir (9,10).
Tariflenen bu lezyonlarin genel gortste hamartom oldugu kabul
edilmektedir ve ¢ogu puberte dénemine kadar kaybolur (11).
NF1 hastalarda gorilen 6grenme guglugu, dikkat eksikligi ve
hiperaktivite, bilissel bozukluk gibi bulgularin hamartomatéz
lezyonlar ile iligkili oldugu distntimektedir (12-14).
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Bu calismada amacimiz Klinigimizde NF1 tanisi ile takip edilen
gocuk hastalarda beyin MRG bulgularini, beynin neoplastik
ve nonneoplastik lezyonlarni, tani kriterlerini ve tani anindaki
bulgularini incelemektir.

GEREG ve YONTEMLER

Calismada 2010-2019 tarihleri arasinda klinik ve gorintileme
olarak takip edilen ve NF1 tanisi ile izlenen olgular
degerlendirilmistir.  NF1  tanisi NIH tarafindan tanimlanan
kriterlere gore konulmustur.

Hastalarin beyin MRG incelemeleri birimimizde bulunan 1.5 Tesla
GE Optima MR450w cihazi ile yapiimistir. Kesit kalinligr 4-5.5
mm araliginda degismektedir. MR inceleme sagittal ve aksiyel
planlarda T1 (350-700/10-20 [TR/TE]) ve T2 (3600-5500/80-
105 [TR/TE]) agirlikli sekanslardan ve FLAIR serilerle, kontrastli
aksiyel ve koronal T1 agrlikli gorintilerden olusmaktadir.
intravendz kontrast madde 0.1 mmol/ kg standart dozda
uygulanmigtir.

Calismamizda klinik o6lcUtlerle NF1 tanisi alan ve en az 1
kontrastll beyin MRG incelemesi bulunan toplam 183 ¢ocuk
hasta retrospektif olarak degerlendirildi. Calismaya dahil
edilen olgularda beyin MRG incelemesindeki lezyonlarin tipi
ve lokalizasyonlari farkll bir radyolog (9 yil deneyimli) tarafindan
yeniden degerlendirilmistir. Hastalarin geriye donuk olarak tibbi
kayitlan da incelenmis, yas, cinsiyet, aile 6ykusu, Klinik bulgular
kaydedilmisgtir.

BULGULAR

Calismamiza 82 kiz ve 101 erkek, toplam 183 ¢ocuk hasta dahil
edilmistir. Hastalarin yaglari 1-18 yas arasinda (ortalama 10
yas) degismekteydi. Muayene kayitlarina ulagilan 147 hastanin
timunde sutlt kahve lekeleri mevcuttu. Sadece 5 hastada tani



Tablo I: NF1 hastalarinin sosyodemografik ve klinik 6zellikleri.
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n %
Cinsiyet
Kiz 82 45
Erkek 101 55
Ortalama yas 10 (yil)
Siitlii kahve lekeleri 147/147 100
Koltuk alti ve kasikta cillenme 63/147 42
Lisch nodiilii 58/135 43
Birinci derecede akrabalarda NF-1 Oykiisii 71/118 63

aninda sUtll kahve lekeleri boyut ve sayi olarak tani kriterlerini
karsilamiyordu. Koltuk alti’kasikta cillenme 63  (%42.8)
olguda mevcuttu ve bu hastalarin yas ortalamasi 14.2 yil iken
cillenmesi olmayan 76 hastanin yas ortalamasi 11.8 yildi. Lisch
nodult, goéz bulgularina ulagilan 135 hastanin 58’inde (%42.9)
izlendi. Calismamizda 113 hastanin aile OykUstne ulasidi.
Bunlardan 71 (%62.8) tanesinde ailede en az bir bireyde NF1
tanisi bulunmaktaydi. 28 olguda anne ve/veya akrabalarinda,
38 olguda baba ve/veya akrabalarinda, 5 olguda sadece
kardeslerinde NF1 tanisi mevcuttu (Tablo 1).

Beyin MRG’'de hamartomatéz (UBO) lezyonlar T1 agirlikli
serilerde cogunlukla beyin parankimi ile izointens, T2 agirlikli
serilerde ise hiperintens ve sinirlar belirsiz, kitle etkisi bulunmayan
ve kontrastlanmayan odaklar seklinde izlendi (Resim 1). Santral
sinir sisteminde hamartomatdz lezyonu olan 145 hastanin
lezyon yerlesimleri basta bilateral globus pallidus ve dentat
nikleus olmak Uzere mezensefalon, pons, medulla oblangata,
talamus, hipokampus, korpus kallozum ve serebellum idi ve
siklikla cok sayidaydi. Cogunlukla bilateral yerlesim goérilmekte
olup boyut ve konfiglrasyonda simetri saptanmamistir. Bilateral
yerlesimler farkl saylmaksizin (cift tarafli simetrik tutulumlar
(bilateral talamus gibi) tek lokalizasyon kabul edilerek yapilan
degerlendirmede) hamartomatdz lezyon bulunan hastalardan
25'inde (%17) 1, 36 (%24) hastada 2, 32 (%22) hastada 3,
23 (%12) hastada 4, 28 (%19) hastada 5, 16 (%11) hastada
6, 3 (%2) hastada ise 7 lokalizasyonda hamartomatdz lezyon
mevcuttu. Tek bir lokalizasyonda UBO lezyonu izlenen yirmi bes
hastada en sik yerlesim yeri globus pallidustu. Hamartomatéz
lezyonlarin en sik yerlesim gosterdigi  yerler dentat nukleus,
mezensefalon, talamus ve pons, en az yerlesim vyeri ise
putamendi. Lezyon dagilimlari %23 globus pallidus, %19 dentat
nukleus, %13 mezensefalon, %13 talamus, %12 pons, %8
serebellum, %3 bulbus, %3 hipokampus, %2 korpus kallozum,
ve %1 diger (vermis, putamen, internal kapsul ve periventriktler
alan) olarak hesaplandi.

8 hastada bilateral, 15 hastada unilateral (sol 5, sag 10) ve 1
hastada sadece optik kiazma dlzeyinde olmak Uzere toplam
24 (%13) hastada optik gliom izlendi. Optik gliomu bulunan
hastalardan , optik kiazma yerlesimli gliomu bulunan bir hastada
beyinde UBO saptanmadi. Diger hastalarin hepsinde eslik eden
UBO mevcuttu.

Beyin MRG incelemesi sirasinda kesitler dahilindeki kraniofasial
alanlarda 8 hastada pleksiform nérofibrom, 9’unda subkutan
norofiborom izlendi. Bu hastalarda tanilar histopatolojik
inceleme sonrasi kesinlesti. Pleksiform nérofibromlar T1 agirlikli
géruntllerde ¢evre doku ile izointens, T2 agirlikl goruntllerde
hiperintens sinyal 6zelliginde, Uzim salkimi seklinde, igerisinde
hipointens target benzeri gérinim izlenmis olup heterojen
kontrastlanma gdstermekteydi (Resim 2). Norofibromlar T
agrrlikh serilerde hafif hiperintens, T2 agirlikli serilerde ise
hipointens, kontrast sonrasi serilerde heterojen kontrastlanma
gOsterir sekilde izlendi.

Hastalarmizda 9 intrakranial araknoid kist, 6 dlistk dereceli glial
timaor, 1 medulloblastom, 1 glioblastom, 1 noduler heterotopi
vardi (Resim 3). iki hasta distik dereceli glial timdr stiphesi ile
izlenmekte olup ortalama 2 vyillik takipte boyut ve géranumleri
stabildi. Sfenoid kemik displazisi hicbir hastada gozlenmedi.
NF1-Noonan fenotipi olan 3 hastanin ikisinde hamartomatdz
lezyonlara ek olarak araknoid kistler izlendi.

Ayrica 9 hastada bag ve boyun digindaki lokalizasyonlarda cilt
alt norofiorom, 1 hastada paratestikller rabdomyosarkom
tespit edildi.

TARTISMA

NF1 toplumda sk karsilasiimasi, ilerleyici seyir gostermesi,
pek cok organ ve/veya sistemi etkilemesi ve kanser yatkinligi
yaratmasl nedeniyle dnemli bir nérokutandz sendromdur (15).

SUtlu kahve lekeleri hastalidin en erken bulgusudur ve dogumdan
itibaren gdrdlebilir. NF1 tanill hastalann en az %95 inde sitli
kahve lekeleri bulunur, yasla sayl ve boyutlarinda artma olur.
Muayene bulgularina ulasilan 147 hastanin ttmdnde sutlt kahve
lekesi mevcuttu. Tani sirasinda 5 hastada sutlt kahve lekelerinin
sayisl 6’dan az iken 142 hastada 6 ve Uzerinde idi. Koltukalti/
kasikta cillenme 63 (%42.8) olguda vardi ve bu hastalarin yas
ortalamasi 14.2 yil iken cillenmesi olmayan 76 hastanin yas
ortalamasi 11.8 yildi. Koltukalti ve kasikta cilenme ortalama
10 yasindan sonra baglar, bizim galismamizda ortalama daha
yUksek bulundu (16,17).
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Resim 1: (A) Aksiyel FLAIR gdrintide her iki globus pallidusta (mavi
ok) ve talamusta (beyaz ok), (A) 4. ventrikil komsulugunda (oklar)
hamartom ile uyumlu artmig intensiteler izleniyor.

Resim 3: NF1 tanill hastada (A) beyin MRG takibinde aksiyel FLAIR
gérunttde sag frontal subkortikal alanda yeni gelisen hiperintens
nonspesifik milimetrik alan izleniyor (ok), (B) 1 ay sonra yapilan kontrol
goérunttlemede koronal kontrasth T1 agirlikli imajda kontrastlanma
gOsteren (ok), (C) aksiyel T2A seride etrafinda vazojenik 6dem bulunan
kitle izleniyor (oklar). Cerrahi sonrasi patolojik tani pilomiksoid astrositom
olarak tespit edildi.

Gecgmis calismalarda NF1’li hastalarda lisch nodult gérilme
orani %50-90 arasinda oldugu goértimustir ve hastaligin en
sik goérllen bulgularindan biridir. Calismamizda bu oran % 42
olup literatUr verilerine gore biraz daha disUktUr, bu durumun
calismanin retrospektif olmasindan dolayl tim hastalann géz
bulgularina ulasilamamis olmasi ile ilgili olabilecegi dusunldu
(18).

Veriler retrospektif olarak toplanan calismamizda klinik
degerlendirmede 113 hastanin aile dykustine ulasildi. Bunlardan
71 (%62.8) hastanin aile dykisU pozitifti. 28 olguda anne ve/
veya akrabalarinda, 38 olguda baba ve/veya akrabalarinda, 5
olguda sadece kardeslerinde NF1 tanisi mevcuttu. Bu bulgular
literatUr ile benzer niteliktedir (16,19).

Yapilan c¢aligmalarda NF1'in  erkeklerde daha sk oldugu
belirtiimistir (20). Bizim ¢alismamizda da benzer sekilde NF1
erkeklerde daha sik izlenmistir (%55 erkek, %45 kiz).

NF1 hastalarda tani kriterleri icerisinde yer almamakla birlikte
beyin MRG incelemelerinde siklikla izlenen patoloji, T2 ve FLAIR
agirikli serilerde hiperintens olan, belli lokalizasyonlarda daha
siklikla saptanan (UBO) lezyonlardir. Bazen kistik dejenerasyon
gostererek milimetrik kistik alanlar da bulundurabilirler. Bu
lezyonlar yas ilerledikge gerileme egilimindedir ve erigkinlerde
karsimiza daha az ¢ikar (11).
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Resim 2: (A) Aksiyel T2A gdruntl, orbita Gst komsulugunda bilateral
santrali hipointens GzUm salkimi benzeri multinoduler (oklar). (B) sag
oksipital bdlgede (ok) hiperintens multinoduler gérinimde. (C) Koronal
T2A goruntide kas yapllar arasinda genis bir alana uzandidi izlenen
(oklar) pleksiform ndérofibrom ile uyumlu lezyonlar izleniyor.

Griffiths ve ark. (8) calismasinda UBO’larin 4 yasin altinda
daha az oldugu, 4-10 yas arasinda geliserek maksimum sayi
ve boyuta ulastigl, 10 yas Ustinde ise boyut ve sayisinda
azalma izlendigini bildirmiglerdir. Tariflenen bu lezyonlar glial
proliferasyonda olusan fokal bozukluk ya da yas ilerledikce
kaybolan defektif miyelinizasyonlara bagli olabilir. Nedeni cok net
bilinemeyen bu lezyonlar patolojik temellendirmeden kacinmak
icin UNO/UBO (Unidentified Neurofibromatosis/Bright Object,
Tanimlanamayan Norofibromatéz/Parlak Cisim) ya da FASI
(Fokal Artmis Sinyal Intensitesi) gibi isimlerle anilmislardir.
Benigndirler ve nérolojik bir sorun olusturmazilar (21). Fakat
kitle etkisi bulunan, gdrece blyUk boyutlu, kontrastlanma gibi
atipik Ozellikler gosteren ya da optik yollara yakin yerlesen
hamartomattz lezyonlarin takibinin ve optik gliomlardan ayirici
tanisinin yapilmasi gerekmektedir (22).

Duffner ve ark.(23) NF1’li olgularda hamartomu %62, hamartom
digl anormal bulgulan %12 bulmuslardrr. Biz de galismamizda
beynin birgok bolgesinin - bu lezyonlardan  etkilendigini
gdzlemledik. Bizim hastalarmizda %79 (n:146) oraninda
intrakranial bir veya birden fazla sayida UBO lezyonu izlenmistir.
Takiplerde hig bir lezyonda blylime olmamistir. Bilateral globus
pallidus tutulumu dnceki yayinlarda da oldugu gibi en sik tutulum
sekliydi (8,24).

intrakranial timaorler NF1 hastalarinin yaklagik % 20 oraninda
goruldr ve sporadik muadillerinden daha iyi prognoza sahiptir
(25,26). Gliomlar nérofibromatozis tip 1 hastalarinda intrakranial
kitleler icerisinde en yaygin gortlen timaordr ve ndrofibromlardan
sonra en sik goértlen ikinci timaor tipidir. Gliomlarin cogunlugu
pilositik astrositomlardir ve bu timaorler genel olarak optik yolakta
veya beyin sapinda yerlesim gdsterir (27). Bu lezyonlar nadiren
malign karakter kazanirlar(18,28,29,30). NF1 ile iligkili diger
beyin timorleri ise medulloblastom ve malign schwannomadir
(31,32).

Histolojik olarak distk dereceli astrositom olarak siniflandirian
optik gliomlar NF1’li hastalarda en sk gérulen intrakranial
timaordar. Tum optik trakt boyunca gorulebilifer bazen optik
sinirde veya kiazmada kontrastlanan kalinlasma seklinde
izlenirler (2).



Listernick ve ark. (33) yaptigi ¢alismada en az bir tarafta optik
sinir lezyonu gdrldlme orani %15 bulmuslardir. Yapilan diger
bir galismada bu oran %22 olarak tespit edilmistir (34). Bizim
calismamizda %13 hastada optik sinir lezyonu izlenmistir.
Calismamizda izlenen lezyonlar benzer sekilde T1 agirlikli
gorUntulerde izointens ya da hafif hipointens, T2 agirlikl
goruntulerde hafif hiperintens olup degisken kontrastlanma
ozelligi gdstermekteydi.

Araknoid kistler subaraknoid boslukta yer alan ancak BOS ile
iliskisiz ince membrana sahip kistik lezyonlardir ve intrakranial
yer kaplayan lezyonlarin %71’ini olustururlar (35). Genellikle
konjenitaldirler, orta kranial fossada yerlesim gOsterirler ve
asemptomatiktirler ama bas agrnsi ndbet gibi nonspesifik
semptomlara, kafa i¢i basing artigl, hidrosefali, sift gibi ciddi
tablolara da yol acabilirler (36).

Sanchez Marco ve ark. (37) yaptd calsmada 128 NF1
hastasinda toplam 3 hastada araknoid kist tespit etmislerdir.
Bunun disinda NF1 ile araknoid kist birlikteligi literatirde vaka
bildirimi seklinde mevcuttur (38-40). Bizim calismamizda 9
(%5) hastada araknoid kist izlenmistir. Araknoid kistler NF1
hastalarda mevcut nérolojik tabloyu siddetlendirebilirler. Genetik
hastaliklarla birlikteligi bu iliskide genetik faktorlerin de rol
oynayabilecegini dusundurebilir.

Baz calismalar NF1 olan ¢ocuklarda hemisferik serebellar ve
serebral gliom insidansinda artis oldugunu géstermistir (41).
Serebellum ve beyin sapi genellikle insidental olarak saptanan bu
lezyonlarin en sik lokalizasyonudur (42). Bizim hastalarimizdan
6 (%3) tanesinde serebral parankim alanlarinda patolojik
korelasyonu yapilmig, 2 hastada da takipte stabil boyutlu ve
radyolojik olarak éncelikle distk gradeli glial ttmor ile uyumlu
olan lezyon izlenmistir.

Norofibromlar NF1 hastalarda en sik gorilen, periferik sinir
kilifi hUcrelerinden kaynaklanan benign tUmorlerdir. Periferik
sinir sistemi boyunca gdérulebilirler. Ciltteki nérofibromlar tek bir
periferik sinir, plexiform nérofioromlar ise bir fasikil demetinden
veya daha buyuk bir sinir pleksusundan ortaya cikar. Periferik
sinir kilifi ttmorleri NF1 hastalarinda % 20-50 oraninda goruldr ve
hayat boyu % 8-12 gorilme riski vardir (4). Bizim galismamizda
hastalarda retrospektif olarak taranan beyin MRG tetkiklerinde
kesitler dahilinde bas-boyun bdlgesinde 8 (%4) hastada
pleksiform nérofibrom, 9(%5)’unda subkutan nérofibrom izlendi.
Beyin MRG tetkiklerinde sadece kesitler dahilindeki lezyonlar
incelendigi igin oranlar literatlre gore dusuk kalmistir.

Hastalarin %90’ ina daha ileri yaslarda ortaya cikabilen veya
belirginlesebilen sutll  kahve lekelerinin, iris hamartomlar
veya norofibromlar ile tani konabilir, fakat 2 yasindan kiguk
hastalarda klinik bulgulara goére tani koymak gugclesmektedir.
NF1'li gocuklarda benign ve malign timdér gelisim sikigl da
normal populasyon ile karsilastirildiginda artis gostermektedir.
Diger noérokutandz sendromlarda oldugu gibi bu hastalarda da
kranium genel olarak morbidite ve mortalite Uzerinde 6nemli
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etkisi olan tutulumlarin lokalizasyonudur. NF1’ de néro-radyolojik
gorunttleme, klinik stiphe olan hastalarda ayirici tani yapmak,
tanisi olan hastalarda eglik edebilecek patolojileri saptamak,
hastaligin yayginligini ve komplikasyonlar tespit-takip etmek
icin gerekli gortimektedir. Bu amagla yuksek duyarligi ve
dzgulligl nedeniyle beyin MRG tercih edilmektedir. Ozellikle
NF1 hastalarinda gelisebilecek kraniyal tumaorler acisindan
yasamin ilk yillarinda yapilmis bir beyin MRG tetkiki karsilastirma
acisindan degerlidir (16).

Sonug olarak; araknoid kist-NF1 birlikteligi sanlandan daha
sik olabilir ve hastanin morbitesini arttirabili. Bu nedenle NF1
hastalarinin takibinde araknoid kistler goézardi edilmemelidir.
Calismamizda diger klinik ve beyin MRG bulgular literatirdeki
calismalar ile benzerlik gdstermektedir. Hastalarin erken yasta
tani almalari, ailelerinin  bilgilendiriimesi, genetik danismanlik
ve bu cocuklarin Klinik takiplerinin farkli bransg doktorlarindan
meydana gelen bir ekip tarafindan duizenli olarak yapimasi
hastaligin mortalite ve morbiditesini en aza indirmek agisindan
Onemli ve gereklidir. NF1’in radyolojik tani ve takibinde kontrastli
beyin MRG tetkiki yeterli ve etkin bir ydntemdir.
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Sydenham’s Chorea with a Pediatric Neurologist’s Point of
View
Cocuk Noérolojisi Bakisi ile Syndenham Koresi

Arzu YILMAZ', Ozlem YAYICI KOKEN?

" Ministry of Health, Ankara Education and Research Hospital, Department of Pediatric Neurology, Ankara, Turkey
2 Ankara City Hospital, Childrens’ Hospital, Department of Pediatric Neurology, Ankara, Turkey

ABSTRACT

Objective: Sydenham'’s chorea, which is an autoimmune and hyperkinetic movement disorder seen following pharyngitis
caused by group A streptococci, is the neurological manifestation of acute rheumatoid fever. This study aims to present
the demographical and clinical features in addition to patient management and outcomes in patients diagnosed with
Sydenham'’s chorea.

Material and Methods: Thirty-three children and adolescents who were admitted to the Ankara Education and
Research Hospital pediatric neurology clinic between September 2016 and September 2019 and were diagnosed with
Sydenham'’s chorea were included in the study. Demographic, clinical and laboratory data, treatments and responses
to treatments along with outcomes were evaluated in a retrospective and cross sectional manner.

Results: The average age of the patients was 119.6+29.2 months and 24.2% were male. In 30 (90.9%) of the
patients, carditis as reported by echocardiography accompanied Sydenham’s chorea. Hemichorea was present in
11 (30%) patients while chorea was more prominent in the extremities in 12 patients, in the trunk in 8 patients and in
the face in 1 patient. Antistreptolysin-O titers were elevated in 28 (84%) patients. Twenty-eight (84.8%) patients were
given haloperidol, 3 (9%) patients were given carbamazepine and 2 (%6) patients were given sodium valproate for an
average of 6.8+1.1 months. Clinical remission was achieved in 6.9+1.2 months. The only adverse effect observed was
parkinsonism caused by haloperidol prescribed for acute symptomatic treatment. The patients were followed up for
9.6+4.2 months after the symptoms had subsided and no recurrence was observed.

Conclusion: Sydenham'’s chorea is one of the major criteria for acute rheumatoid fever which classically limits itself but
may cause loss of function and adversely affect the quality of life. Here, we aimed to show the clinicians clinical practice
and results of management of Syndenham chorea in a wide range of pediatric patients.

Key Words: Chorea, Movement disorder, Sydenham’s chorea

0z

Amac: A grubu beta hemolitik streptokokkal farenjit sonrasi gelisen otoimmun, hiperkinetik bir hareket bozuklugu olan
Syndenham koresi, akut romatizmal atesin nérolojik Klinik bulgusudur. Bu calismada Syndenham koresi tanisi alan
hastalarin demografik ve Klinik dzellikleri yanisira hasta yénetimi ve sonuglarinin literatlire sunulmasi amaclanmigtir.

Gerec ve Yontemler: Ankara Egitim ve Arastirma Hastanesi, Cocuk Norolojisi Polikliniginde Eyltl 2016-Eylul 2019
tarihleri arasinda bagvuran Syndenham koresi tanisi alarak izlenen 33 ¢ocuk ve adolesan hasta galismaya alinmistir.
Hastalarin demografik, Klinik ve laboratuvar 6zelliklerine ait bilgiler, verilen tedaviler ve tedavi yanitlan ile hastalarin
prognozlar retrospektif ve kesitsel olarak degerlendirilmistir.

Bulgular: Yas ortalamasi 119.6 + 29.2 ay olan %24.2’si erkek cinsiyetteki 33 hastanin 30’unda (%90.9) ekokardiyografik
kardit syndenham koresine eslik ediyordu. Hemikore 11 hastada (%30) izlenirken, 12 hastada ekstremitelerde, 8 hastada
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gbvdede, 1 hastada yUzde belirgin kore izlendi. Anti-streptolizin-O yiksekligi 28 hastada (%84) saptandi. Ortalama 6.8+1.1 ay sure ile Yirmi
sekiz hastaya (%84.8) haloperidol, 3 hastaya karbamazepin (%9), 2 hastaya sodyum valproat (%6) tedavisi verildi. Klinik remisyon ortalama
6.9 +1.2 ayda saglandi. Haloperidol kullanimina bagli parkinsonizm, akut semptomatik tedavi icin haloperidol verilen bir hastada tek yan
etki olarak kaydedildi. Semptomlar gerileyip tedavi sonlandiridiktan sonra ortalama 9.6+4.2 ay izlenen hastalarda reklrrens gérilmedi.

Sonug: Klasik olarak kendi kendini sinirladidi bilinen ancak islevselligi bozan, hayat kalitesini negatif yonde etkileyen Syndenham koresi,
akut romatizmal atesin major kriterlerinden birisidir. Burada, Syndenham koresi yénetiminde klinik pratikteki uygulamalar ve sonuclari genis
bir pediatrik hasta populasyonunda tartisilarak klinisyenlere i1sik tutulmasi amaglanmistir.

Anahtar Soézciikler: Kore, Haraket bozuklugu, Syndenham koresi

INTRODUCTION

Sydenham’s chorea is the sole neurologic manifestation of
acute rheumatoid fever (ARA) in addition to being one of the
major diagnostic criteria (1,2). Sydenham’s chorea is present
in approximately 25% of patients diagnosed with ARA (2). It is
an autoimmune inflammatory disease where the immunologic
response to group A beta hemolytic streptococci (GABHS)
causes an autoimmune damage to basal ganglia (1). Chorea
is the main finding in Sydenham’s chorea which is the most
common acquired and acute onset movement disorder in the
pediatric age group (1,2). However, behavioral problems and
cognitive symptoms often accompany chorea (3).

Findings of carditis have been reported in 70% of the patients in
this self-limiting and usually monophasic disease (4). Although
Sydenham’s chorea is generally accepted as benign, it may
seldom be refractory or recur (1,2). There is no internationally
accepted consensus on the definitive and symptomatic
treatment for chorea, antibiotics directed at active GABHS
infection and preventing reinfection are the most common
steps taken in clinical practice. In addition to these modalities,
immunomodulatory treatment for the control of symptoms
and prevention of persistence or recurrence of neurologic and
psychiatric symptoms has been reported in the literature (5).

The aim of this study is to present the demographic and clinical
features, treatments, and responses to these treatments in a
large pediatric population diagnosed with Sydenham’s chorea
in a retrospective manner.

MATERIAL and METHODS

Thirty-three children and adolescents who were admitted to the
Ankara Education and Research Hospital with a diagnosis of
Sydenham’s chorea between September 2016 and September
2019 were included in the study. Demographic, clinical and
laboratory data of the patients were obtained from patient files
in a retrospective manner.

Ethics committee approval for the study was obtained from the
local ethics committee of the Ankara Education and Research
hospital (180/2019) The study was conducted in accordance
with the Helsinki criteria.
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In addition to the demographic data of the patients included in
the study, clinical features during admission, laboratory findings,
clinical and laboratory features during follow up, treatment
and outcomes were also evaluated. Demographic variables
such as date of birth, age, gender, the age on admission
and the last follow up in addition to neurological examination
findings, treatment and response, duration of follow up and
time to cure were recorded. Autoimmune marker levels,
antistreptolysin-O titers (ASO), erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels, echocardiography,
electroencephalography and cranial magnetic resonance
imaging results were also evaluated.

Statistical analysis

The IBM SPSS (Statistical Package for the Social Sciences)
version 21 was used for statistical analyses. Results of
descriptive analyses have been reported as minimum, maximum
and average + standard deviation (X+SD) for numerical variables
while non-numerical values have been reported as number (n)
and percentage (%).

RESULT

A total of 33 children adolescents of which 8 (24.2%) were boys
were included in the study. The youngest patient on admission
was 68 months old while the oldest was 180 months old and
the average was 119.6+29.3 months. The shortest follow up
duration was 4 months while the longest was 24 months and
the average was 9.7+4.9 months. Twenty-five (75.8%) of the
patients were born via spontaneous vaginal delivery while only
two (6%) of these patients had a history of preterm delivery. A
total of 6 (18.1%) patients, including two patients with a history
of preterm delivery, were born via Cesarean section. None of
the patients had a positive family history of Sydenham’s chorea
or movement disorders.

All patients were given antibiotics to treat or prevent the
recurrence of acute pharyngitis. Intramuscular benzathine
penicillin G 1.2 million units was prescribed which was to be
repeated every 3-4 weeks. Haloperidol (N6rodol®, drops)
0.25-15 mg/kg/day, carbamazepine 5-10 mg/kg/day and
sodium valproate 10-40 mg/kg/day is recommended to control
choreiform and psychiatric symptoms. Twenty-eight (84.8%)
patients were given haloperidol, 3 (9%) patients were given
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Table I: Neurological examination findings of the patients diagnosed with Sydenham’s chorea.

Neurological examination findings

n=33 (100%)

Chorea
Unilateral (hemichorea)
Right extremity
Upper and lower extremities
Face and extremities
Trunk > extremities

Milking phenomenon
Hypotonia

Dysarthria

Failed ocular fixation test
Psychiatric symptoms

33 (100 %)
11 (33.3 %)
9 (81.8 %)
12 (36.4 %)
1 (3.0 %)
8 (24.2 %)
27 (81.8 %)
4(12.1 %)
3(9.0 %)
3(9.0 %)
2 (6.0 5)

carbamazepine and 2 (6 %) patients were give sodium valproate.
All patients had movement disorders, i.e. chorea as the chief
complaint on admission. Choreiform movements were more
prominent on the extremities for 12 (36.4%) patients and on
the whole body for 8 (24.2%) patients while 11 (33.3%) patients
had one sided chorea, who were diagnosed with hemichorea.
Of the hemichorea patients, 5 (15.1%) had facial involvement.
Choreiform movements were very prominent on the head and
neck for one (3%) patient. No patients had additional movement
disorders. Two (6%) patients had emotional instability and
anxiety in addition to chorea.

Neurological examination findings of the patients have been
summarized in Table |.

High ASO titers were detected in 28 (84.8%) of the patients
and 16 (48.5%) had high ESR while 18 (48.5%) patients had
elevated CRP levels. Twelve of these patients had all three
parameters elevated while three patients had normal ASO titers
and elevated ESR and CRP levels. All patients were negative
for antinuclear antibody (ANA), anti-dsDNA, anticardiolipin and
antiphospholipid immunoglobulin M and G which were routinely
measured.

Cardiac auscultation revealed 32 patients with [|-lll/VI apical
systolic murmur while 30 (93.8%) had echocardiographic
findings of carditis and these patients were taken into follow up
for subclinical carditis by pediatric cardiology.

All patients underwent cranial MRI on admission. The MRIs
were performed within average 8.7+0.8 days after the onset of
symptoms and all were reported as normal.

All patients were given antibiotics in order to treat or prevent
the recurrence of acute pharyngitis. Intramuscular benzathine
penicillin G 1.2 million units was prescribed which was to be
repeated every 3-4 weeks. Haloperidol (Nérodol®, drops)
0.25-15 mg/kg/day, carbamazepine 5-10 mg/kg/day and
sodium valproate 10-40 mg/kg/day is recommmended in order
to control choreiform and psychiatric symptoms. Twenty-eight
(84.8 %) patients were given haloperidol, 3 (9%) patients were

given carbamazepine and 2 (6%) patients were give sodium
valproate.

During the follow up, one patient had to be changed to
carbamazepine from haloperidol (8 mg/kg/day divided into
three doses) due to parkinsonism and 3 (9%) patients required
the addition of carbamazepine due to chorea resistant to
haloperidol. There were no adverse effects attributable to
carbamazepine or valproic acid. Acute symptomatic treatments
were tapered off when the symptoms disappeared and these
treatments lasted for 3 months 10 days minimum, 10 months
2 days maximum, with an average of 6.8+1.1 months. Average
remission period for all patients was 6.9+1.2 weeks, 6.7+0.8
weeks for 24 (72.7%) patients who used only haloperidol, 8.8
+0.4 weeks for 3 (9%) patients who used only carbamazepine
and 6.5+1.8 weeks for 2 (6%) patients who used only sodium
valproate. None of the patients were given immunomodulatory
treatment. The patients were followed up for 4 months at
minimum and for 24 months maximum (average of 9.6+4.2
months) and there was no recurrence.

DISCUSSION

Sydenham’s chorea has been investigated widely in the
literature owing to its status as the major criterion for ARA,
the sole neurologic criterion, and the most frequent cause
of acquired movement disorders of the childhood. It is more
frequent in girls who are 8-9 years old (1,2). Similarly, there was
a predominance of females in our study and the average age of
onset was 9 old.

Although Sydenham’s chorea is usually considered self-
limiting, lack of proper antibiotic prophylaxis (6). There was no
recurrence during the 10 months follow up period following the
remission of symptoms in 33 children who were diagnosed
with Sydenham’s chorea in the pediatric neurology clinic of our
hospital. This is an exceptionally low incidence considering the
20-46% recurrence incidence reported in studies investigating
pediatric and adult patients (7-8).
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This difference can be explained by the fact that the follow
up period was shorter and antibiotic prophylaxis was more
meticulously controlled in our study. Cases of chorea which
last for 2 years have been reported and existence of active
carditis and female gender have been listed as risk factors for
persistence (9). Another study has reported the duration of
chorea as 4,8 weeks with prednisolone treatment and 11.7
weeks without prednisolone treatment (7). In our study, average
remission duration regardless of treatment was 6.9+1.2 weeks
while it was 6.7+0.8 weeks for patients (72.7%) who were
given haloperidol only. Average remission period for the few
patients who were given carbamazepine and valproic acid were
consistent with the literature (10-13).

Neuroleptics control the chorea by inhibiting the dopaminergic
activity in the basal ganglia. Pimozide and haloperidol are the
most prescribed neuroleptics for this purpose and haloperidol is
reported be more reliable and faster in controlling the movement
disorders. However, adverse effects have been reported more
frequently for haloperidol (14). Parkinsonism, dystonia, sedation
and cognitive disorders are the most common side effects of
haloperidol (15). Only one patient in our study had parkinsonism
as a side effect of haloperidol, which disappeared following the
discontinuation of the drug.

Valproic acid and carbamazepine are the most frequently
prescribed antiepileptic drugs for the symptomatic treatment
of the chorea (11-13). These drugs can be chosen in case of
adverse effects of neuroleptics or refractoriness and various
authors have stated that less negative effect on cognitive
performance, lower level of sedation and decreased risk of
causing additional movement disorders such as parkinsonism
or dystonia can be the reason of choice for acute symptomatic
treatment (10-15). In our study, carbamazepine was added
to haloperidol for the treatment of refractory chorea in 3 (9%)
patients, carbamazepine for 3 (9%) and sodium valproate for 2
(6%) patients was chosen as the first line of treatment due to
concerns about patient and parent cooperation.

Chorea is defined as arrhythmic, rapid, involuntary, jerky, or
fluid movements with low amplitude which is often observed
in the distal extremities. Chorea is the main clinical finding of
Sydenham’s chorea (2,4) and it frequently effects the face,
trunk, and extremities. Hemichorea is present in 20% of all
cases (16). We aimed to classify anatomical regions based on
the dominance of chorea and observed that chorea was more
prominent in extremities in 36.4 %, in the whole body in 24.2%
and in the form of hemichorea in 33.3% of the patients.

Emotional instability and anxiety were present in 6 % of the
patients as psychiatric symptoms accompanying chorea. On
the other hand, hyperactivity disorder, obsessive compulsive
disorder, or depression, which are reported to more frequent in
the literature, were not present (17-19). This can be explained
by the fact that psychiatric symptoms are not deemed as
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important as the etiology and treatment of chorea and it shows
that patients with Sydenham’s chorea must be evaluated
for neuropsychiatric involvement. Similarly, the incidence of
migraine is reported to be higher in patients with Sydenham'’s
chorea however, we did not question our patients concerning
migraine in the follow up (20).

Existence of ARA diagnostic criteria in addition to elucidation
of other causes of chorea are the most important parts of the
diagnostic algorithm for Sydenham’s chorea. Our patients were
evaluated for infectious, vascular, and autoimmune causes.
Carditis is reported to be present in 70% of the patients
with  Sydenham’s chorea thus, electrocardiography and
echocardiography was applied to all patients (4). The incidence
of clinical and subclinical carditis accompanying Sydenham’s
chorea in our study was 90.9%. Neuroimaging techniques are
advised in cases with atypical presentations. Cranial MRI was
performed for all patients in our study despite the extra cost
and the need for sedation in the pediatric patient population to
detect different etiologies (vascular or infectious) and all were
reported as normal.

CONCLUSION

Sydenham’s chorea is a benign phenomenon which classically
limits itself and a diagnosis of acute rheumatoid fever can be
made by its existence alone. Antibiotic treatment/prophylaxis
for the treatment and prevention of the active infection along
with acute symptomatic treatment are mandatory for pediatric
patients presenting with Sydenham’s chorea and diagnosed
with acute rheumatoid fever. Diagnosis of ARA and ruling out
other reasons of chorea are the mainstay of the diagnostic
algorithm. The lack of an international consensus for diagnosis
and treatment makes different management algorithms in
different centers relevant. Our study has some limitations such
as its retrospective and cross-sectional nature in addition
to some points mentioned in the discussion. Prospective
multidisciplinary clinical studies which evaluate diagnosis,
treatment and accompanying systemic findings are necessary.
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Carpinti, G6glis Agrisi ve Senkop Yakinmasi Olan Cocuklarin
Holter Kayitlari: Tek Merkez Deneyimi
Holter Records in Children with Palpitation, Chest Pain and

Syncope: Single Center Experience
Hiseyin YILMAZ, Fatih SAP, Muhammed GUNES, Emin UNAL, Mehmet Burhan OFLAZ, Tamer BAYSAL

Necmettin Erbakan Universitesi, Meram Tip Fakilltesi, Cocuk Saglgi ve Hastaliklari Anabilim Dali, Cocuk Kardiyoloji Bilim Dall, Konya,
Turkiye

0oz

Amac: Hastalar ve aileleri icin endise verici yakinmalardan olan ¢arpinti, gégus agrisi ve senkop gibi belirtiler kalp ritim
bozukluklarinin habercisi olabilmektedir. Altta yatan ciddi ritim bozukluklarinin tanisinda elektrokardiyografi (EKG) bazen
yetersiz kalabilmektedir. Bu galismadaki amacimiz garpinti, gégus agrisi ve senkop yakinmasi ile gelen gocuk hastalarda
24 saatlik ritim Holter inceleme sonuglarinin sunulmasidir.

Gerec ve Yontemler: Kiinigimize Ocak 2016 - Ocak 2018 tarihleri arasinda ¢arpinti, gdgus agrisi ve senkop sikayeti ile
basvuran 450 ¢ocuk hastanin anamnez, fizik muayene bulgular, EKG, ekokardiyografi (EKO) ve 24 saatlik ritim Holter
kayitlari geriye donuk olarak degerlendirildi.

Bulgular: Calismaya alinan hastalarin 240’1 (%583.3) kiz, 210’u (%46.6) erkekti. Hastalarin yaslar 3-18 yas arasinda
(11.9+4.1) degismekteydi. Sikayetlerine gdre bakildiginda ¢arpinti 220 (%48.8), goégus agnsi 170 (%37.7) ve senkop
60 (%13.1) hastada vard. Elektrokardiyografide aritmi sikligi %6.6 (30/450) saptanmakta iken bunlardan 9 hastada
supraventrikller ektopik atm (SVE) ve 21 hastada ventrikiler ekstra atim (VES) oldugu gortldd. Yapilan EKO’larin
64’Unde (%14.9) konjenital veya edinsel kalp hastaligi oldugu tespit edildi. Patolojik EKO bulgular olan 64 hastanin
18’inin (%28) 24 saatlik ritim Holter kayrtlaninda aritmi vardi. 24 saatlik ritim Holter kayrtlarinda toplam aritmi sikligi
%34.6 (156/450) saptandi; bunlarn 65’inde SVE, 84’Ginde VES, Uglnde supraventrikUler tasikardi (SVT) ve dérdinde
ventrikUler tasikardi (VT) gdralda. Aritmi gérilme siklig senkoplu (%51.6) hastalarda carpintisi (%31.3) ve gégus agrisi
(%32.9) olanlara gore anlamli olarak daha fazla saptand..

Sonug: Carpinti, g8gus agrisi ve senkop gibi yakinmalarla aritmi gértime sikligi senkoplu hastalarda ¢arpintisi ve g8gus
agrisi olanlara gére anlamli olarak daha fazla saptandi.

Anahtar Sézciikler: Aritmi, Cocuk, Gogus agrisi, Senkop

ABSTRACT

Objective: Symptoms such as palpitations, chest pain and syncope, which are among the worrying complaints for
patients and their families can be the precursor of heart rhythm disorders. Electrocardiography (ECG) is sometimes
insufficient in the diagnosis of underlying serious rhythm disorders. The aim of our study was to present 24-hour Holter
monitoring examination results in pediatric patients presenting with palpitations, chest pain and syncope.

Material and Methods: Anamnesis, physical examination findings, ECG, echocardiography (ECHO) and 24-hour
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Holter recordings of 450 children, who were admitted to our clinic between January 2016 and January 2018 with palpitations, chest pain
and syncope were evaluated retrospectively.

Results: Of 450 patients included in this study, 240 (53.3%) were female and 210 (46.6%) were male. The ages of the patients ranged
between 3-18 years (11.9+4.1). According to complaints of the patients, palpitation, chest pain and syncope were present in 220 (48.8%),
170 (87.7%) and 60 (13.1%) cases, respectively. When ECGs of the patients were evaluated, the frequency of arrhythmias was 6.6%
(80/450): 9 patients had supraventricular ectopic beats (SVE) and 21 patients had ventricular extrasystoles (VES). Congenital or acquired
heart diseases were detected with ECHO in 64 (14.9%) of the patients. Eighteen (28%) of 64 patients with pathological ECHO findings had
arrhythmias. In 24-hour Holter recordings, the frequency of total arrhythmias was found to be 34.6% (156/450); SVE, VES, SVT and VT
were seen in 65, 84, 3 and 4 patients, respectively. The incidence of arrhythmia was significantly higher in patients with syncope (51.6%)
than palpitations (31.3%) and chest pain (32.9%).

Conclusion: In children with palpitations, chest pain and syncope, sometimes the underlying cause can not be detected clearly with history
taking, physical examination and ECG. Therefore in this condition, we thought that it would be better to perform 24-hour Holter monitoring

in order to avoid overlooking arrhythmias that may cause life-threatening conditions.

Key Words: Arrhythmia, Chest pain, Child, Syncope

GiRiS

Hastalar ve aileleri igin carpinti, gdgus agrisi ve senkop belirtileri
oldukga endise verici oldugundan ¢ocuk acil servisine sik
basvuru sebeplerindendir. Her ne kadar bu yaygin semptomlar
icin kalp nedenleri nadir olsa da, tani konulmamasi bazen éltimle
sonuclana Eilmektedir (1). Cocuklarda gdrulen aritmilerin belirti ve
bulgular yasa gére degisim gdsterebilir. Bazen ciddi aritmisi olan
cocugun fizik muayene bulgular tamamen normal olabilecegi
gibi carpinti, senkop, gégus agrisi veya dispne gibi yakinmalarla
doktora bagvurabilirler (2). Kalp ritminde kisa sureli olan azalma,
artma veya duraklamalar seklindeki diizensizlikler EKG ile tespit
edilemeyebilir (3). Bunun icin daha uzun sUreli kayit alabilen
24 saatlik ritim Holter monitorizasyonu semptom veren veya
vermeyen ritim bozukluklarini tespit edilmesinde EKG’ye goére
daha Ustundur (4). Cocuklarda ciddi ritim bozukluklari nadir olsa
da, son zamanlarda yapilan bir prevalans ¢alismasinda ilkokul
ogrencilerinin %1.2’inde ve ortaokul 6grencilerinin %2.3’Unde
aritmi veya iletim anormalliklerinin oldugu bildiriimektedir (5).
Primer kardiyak aritmilere bagl ani olumler diger kardiyak
sebeplere gore on kat fazla gérulmektedir ve dlumler siklikla
fiziksel aktivite veya spor karsilasmalari esnasinda olmaktadir ve
bu oran yas ile artmaktadir (6).

Bu ¢alismada carpinti, gogus agrisi ve senkop gibi yakinmalarla
poliklinige basvuran cocuk olgularda 6yku, fizik muayene ve
klasik EKG incelemeleri yaninda 24 saatlik ritim Holter kaydi
sonuglarinin geriye dénuk olarak incelenmesi amagclandi.

GEREG ve YONTEMLER

Calismamiza Ocak 2016-Ocak 2018 tarihleri arasinda Cocuk
Kardiyoloji Poliklinigi'ne carpinti, gdégds agrisi ve senkop
sikayetlerinden en az birisi ile bagvuran 450 ¢ocuk hasta alind.
Hasta verileri dosya kayitlarinda retrospektif olarak incelenerek
elde edildi. Daha &dnceden bilinen ritim bozuklugu tanisi olanlar ve
konjenital/edinsel kalp hastaligi olan olgular calisma digi birakildi.
Ovki, fizik muayene bulgulan, EKG, EKO ve 24 saatlik ritim

Holter verileri kaydedildi. Elektrokardiyografi kayitlan Gg kanall
12-derivasyonlu EKG cihazi (Nihon Cohden Cardiofax, Japan)
ile elde edildi. Elektrokardiyografide; hiz, PR ve QTc dlcumleri
yaninda patolojik veriler kaydedildi. Ekokardiyografide; klasik iki
boyut ve M-mod sonugclar ile patolojik yapisal ve fonksiyonel
veriler kaydedildi. Galismada U¢ kanalll 24 saatlik ritim Holter
(CardioScan I Holter analysis, USA) kayit cihazi kullanidi.
Yirmi dért saatlik ritim Holterde; hiz (minimum, maksimum ve
ortalama), PR ve QTc él¢timleri ile patolojik veriler kaydedildi.

Bu calisma icin Necmettin Erbakan Universitesi Meram Tip
Fakuiltesi, llag ve Tibbi Cihaz Digi Aragtirmalar etik kurulundan
onay alindi (20.09.2019 tarihli 2019 / 2089 karar).

istatistiksel analiz icin SPSS 19.0 paket programi kullanildi. Elde
edilen verilerin dagiimina bakildiktan sonra ortalama+SD veya
ortanca (minimum ve maksimum) ve ylzde olarak sonuglar
Ozetlendi. Calismada bagmsiz gruplarda t test, bagmli
gruplarda tek yonli ANOVA testi, sayisal degerlerinin normal
dagiima uygunlugu ShapiroWilks testi ile incelendi. Kategorik
degiskenler arasinda farkliliklarin incelenmesinde Pearson Ki
kare (Pearson Chi- Square), Yates Ki kare (Continuity Correction)
ve Fisher Exact testten (Fisher’s Exact Test) uygun olan yéntem
sonuclarn verildi. Istatistiksel olarak p<0.05 olmasi anlamii kabul
edildi.

BULGULAR

Calismaya alinan toplam 450 hastanin 240’1 (%53.3) kiz ve
210'u (%46.6) erkekti. Hastalann yas ortalamasi 11.9+4.1 il
(8-18yas)’dI. Kizlarin yas ortalamalar erkeklerden anlamii olarak
yUksekti (sirasiyla 12.62+3.96 yil; 11.23+4.31 yi) (p<0.05).
Gogus agnsi olan hastalanin yas ortalamalan (11.46+4.35
yil) carpinti (11.46+4.35 yil) ve senkop (13.10+3.87) sikayeti
olanlarla benzerdi. Fakat senkop sikayeti olan grubun yas
ortalamasi carpinti olanlardan istatistiksel olarak yuksek
saptandi (p=0.021)

Basvuru sikayetlerine gdére bakildiginda carpintt %48.8
(220/450), gdgus agrisi %37.7 (170/450) ve senkop %13.3
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Tablo I: Olgularin elektrokardiyografi (EKG) ve 24 saatlik ritim Holter 6lctim degerleri.

Carpinti (n=220)

Gogis agrisi (n=170) Senkop (n=60)

(Ort+SD) (Ort+SD) (Ort+SD)
EKG Hiz (/dk) 85+14.9 81.8+14.4 78.9+14.1
EKG; PR (ms) 126.9+16.9 129+19.1 127.3+20.4
EKG; QTc (ms) 393.5+21.0 395.6+22.8 391.4+24.4
Holter; Minimum Kalp hizi (/dk) 55+10 52+9 5119
Holter; Maksimum Kalp hizi (/dk) 166+19 163+18 162+25
Holter; Ortalama Kalp hizi (/dk) 86+14 83+11 82+12
Holter; PR (ms) 132.4+14 134.8+16 134+17.3
Holter; QTc (ms) 401+16.6 408.5+17 404.3+15.3

Tablo II: Olgularin muayene ve ekokardiyografi bulgulari.

Carpinti (n=220)

Gogiis agrisi (n=170) Senkop (n=60)

(Ort+SD) (Ort+SD) (Ort+SD)
Yas (Y1) 11.4+4.3 12.2+3.9 13.1£3.8
Kalp Tepe Atimi (/dk) 83+13.8 80+11 78+12
Sistolik Tansiyon (mmHg) 104.4+8.7 105.8+7.9 106+8.2
Diyastolik Tansiyon (mmHg) 65.7+6.6 67.2+6.6 67+7.6
Aorta (mm) 21.7+3.8 22.4+3.5 22.5+3.2
LA (mm) 26.2+4.5 27+4 26.8+4.4
LA/Aort 1.2+0.1 1.2+0.1 1.1+0.1
IVSd (mm) 7.3x11.5 7.6+1.4 7.6+1.3
LVPWd (mm) 7.1£15 7.4+1.3 7.4£1.2
LVEDd (mm) 39.2+5.9 40.8+5.2 41+5.2
LVESd (mm) 23.3+3.9 24.4+3.9 25+3.6
EF% 71+3.9 70.4+4.6 70.7£3.4
FS% 40+3.9 39.9+4 39.7+3

LA: Sol atriyum, IVSd: Intraventrikiiler septum kalinhgi, LVPWd: Sol ventrikiil arka duvar kalnhg, LVEDd: Sol ventrikill diastol sonu genisligi,
LVESd: Sol ventrikiil sistol sonu genisligi, EF: Ejeksiyon fraksiyonu, FS: Kisalma fraksiyonu

(60/450) oraninda saptandi. G6gus agrisi, carpinti ve senkop
sikayetleri ile gelen hastalarin K/E oranlan benzerdi (p=0.529).
Hastalarin 416’sinda (%92.4) kalpte dinlemekle ek ses veya
Uftrim  yoktu. Oskdlltasyonda duyulan  UfGrim  ylzdeleri
acisindan (carpinti; %8.1, gbgus agrisi; %5.8 ve senkop; %10)
gruplar arasinda anlamli fark saptanmadi (p=0.517). TUm
hastalarin periferik nabizlari normal olarak alindi, ayrica siyanoz
ve 6dem saptanmadi.

Elektrokardiyografi incelemelerinde QRS aksi; %97 normal,
%1.1 sag, %1.3 sol ve %0.2 kuzeybati aks olarak saptand..
Yakinmalarina gdre klasik EKG ve 24 saatlik ritim Holter 6lctimleri
Tablo I'de sunulmustur. Patolojik EKG verileri; supraventrikiler
ektopik atm (SVE) 9 (%2) olguda ve ventrikUler ekstra atim (VES)
21 (%4.6) hastada goruldu. Elektrokardiyografilerinde tasiaritmi
veya bradiaritmi saptanmadi. Cinsiyetler arasinda SVE gorilme
acisindan anlamli bir fark yok iken (p=0.893), VES erkeklerde
daha sk oldugu gorlldi (p=0.02). Carpinti ve gdgls agrisi
sikayeti ile bagvuranlarda EKG’de VES goértime orani SVE'den
daha fazla oldugu gorildu. Senkop sikayeti olanlarda VES
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gbrulmez iken bir olguda SVE saptandi. Elektrokardiyografide
ST/T degisikligi sadece gogus agrisi sikayeti olan cocuklarin
besinde (%2.9) tespit edildi. ST/T degisikligi agisindan cinsiyetler
arasinda belirgin bir fark yoktu.

Ekokardiyografi incelemelerinde olgularin %14.9’unda (64/450)
konjenital veya edinsel kalp hastalgl oldugu tespit edildi.
Carpinti sikayeti olan c¢ocuklarin 37’sinde (%16.8), gogdus
agrnisi olanlarin 21’inde (%12.3) ve senkopu olanlarin 6’sinda
(%10) patolojik EKO bulgulari oldugu goruldu. Patolojik EKO
bulgular olan hastalarimizda klinik olarak énemli olmayan kiguk
septal defektler (atriyal veya ventrikiler) veya hafif romatizmal/
konjenital kapak hastaligl saptandi. Olgularin genel dzellikleri
ve klasik EKO 6lglimleri Tablo I'de sunulmustur. Patolojik EKO
bulgulari olan 64 hastanin 18’inde (%28.1), 24 saatlik ritim
Holter’de aritmi vardi.

Hastalarin 24 saatlik ritim Holter’leri incelendiginde; %34.6
(156/450) oraninda aritmi oldugu belirlendi. Aritmi orani carpinti
ile gelen cocuklarda %31.3 (69/220), gbgus agris! ile gelenlerde



Tablo IlI: Basvuru yakinmasina gére aritmi saptanan olgular.
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Carpinti Gogiis agrisi Senkop Toplam

(n=220) (n=170) (n=60) (n=450)
EKG; SVE (n) 4 4 1 9
EKG; VES (n) 8 13 -- 21
Holter; SVE (n) 24 25 16 65
Holter; SVT (n) 3 -- -- 3
Holter; VES (n) 40 30 14 84
Holter; VT (n) 2 1 1 4

SVE: Supraventrikiler ektopik atim, VES: Ventrikller esktrasistol, SVT: Supraventrikiler tasikardi, VT: Ventrikller tasikardi

Tablo IV: Olgularin cinsiyetlerine gére basvuru sikayetleri, genel dzellikleri ve anormal elektrokardiyografilEKG)/24 saatlik ritim Holter

verilerinin dagilimi.

Kiz n (%) veya ort+SD  Erkek n (%) veya ort+SD p
Yas (Y1) 12.6+£3.9 11.2+4.3 <0.001
Carpinti 121(55) 99(45) 0.529
Gogiis agrisi 85(50) 85(50) 0.529
Senkop 34(56.6) 26(43.3) 0.529
EKG SVE 5(55.6) 4(44.4) 0.893
EKG VES 6(28.5) 15(71.4) 0.020
Holter SVE 32(49.2) 33(50.2) 0.297
Holter VES 41(48.8) 43(51.2) 0.184
Holter SVT 1(83.3) 2(66.6) 0.484
Holter VT 3(75) 1(25) 0.800
Kalp Tepe Atimi (/dk) 82+13.2 81+£12.6 0.450
Sistolik Tansiyon (mmHg) 105.4+8.3 104.8+8.4 0.434
Diyastolik Tansiyon (mmHg) 66.9+6.6 65.9+6.9 0.120
0, Saturasyonu (%) 97.8+1 97.8+1 0.519

SVE: Supraventrikiler ektopik atim, VES: Ventrikiler esktrasistol SVT: Supraventrikiler tagikardi, VT: Ventrikdler tagikardi

%32.9 (56/170) ve senkoplularda %51.6 (31/60) olarak tespit
edildi. Bu U¢ gruptan senkop ile basvuranlarda aritmi goérilme
sikigi carpinti ve goégus agrisi ile basvuranlardan anlamli olarak
daha fazlaydi (p=0.011).

Carpintisi olan olgularin 24 saatlik ritim Holter'lerinde; VES
%18.1 (40/220) ve SVE %10.9 (24/220) oraninda, gégus agrisi
olanlarda; VES %17.6 (30/170) ve SVE %14.7 (25/170) oraninda
ve senkoplularda; VES % 23.3 (14/60) ve SVE %26.6 (16/60)
oraninda oldugu géruldi. Carpinti sikayeti ile basvuran olgularin
Uclnde (%1.3) non-sustained (kisa sureli) supraventrikller
tagikardi (SVT) gordltrken, gbéguds agrisi ve senkop nedeni
ile bagvuranlarda SVT gérilmedi. Non-sustained ventrikuler
tagikardi (VT) her Uc¢ grupta da birer hastada gorilUrken,
sustained (uzun sureli) VT carpinti sikayeti ile basvuran bir
hastada tespit edildi (Tablo ll). Tablo IV’te tUm hastalarn
verilerinin - cinsiyetlere gdre dagiimi gordlmektedir.  Erkek
hastalarda EKG’de VES saptanma sikligi kizlara gére anlamii
yUksek saptanirken, basvuru semptomlar ve diger aritmilerin
dagiimi hem EKG hem holter analizinde benzer bulundu.

TARTISMA

Cocuklarda aritmiye bagl Klinik bulgular altta yatan ritim
bozukluguna ve basvuru sirasinda hastanin yasina bagl olarak
degisebilir. Yenidogan ve sUt c¢ocuklarinda; ciddi aritmilere
sekonder konjestif kalp yetmezIligi tablosu, blyUk gocuklarda;
carpinti, gbgus agrisi ve senkop gibi belirtiler gdzlenebilmektedir
(7). Yirmi dort saatlik ritim Holter analizi yapilan 450 hastamizin
basvuru sikayetlerine goére siklik sirasi; %48.8 (220/450)
carpinti, %37.7 (170/450) gbgus agrisi ve %13.3 (60/450)
senkop sikayeti vardi. Kiic ve ark.8) calismalarinda 24
saatlik ritim Holter analizi yapilan 402 hastada; %33.6 gdgus
agrisl, %22.9 carpinti, %7 senkop ve %31.9 asemptomatik
olduklanni bildirmiglerdir. Ancak bizim galismamizda yakinmasi
olmayanlarin 24 saatlik ritim Holter kayitlar ¢calismaya alinmadigi
icin sadece sikayeti olanlarda oran hesaplandi.

Konjenital kalp hastaliklari, kardiyomiyopatiler ve kardiyak cerrahi
sonrasl gelisen aritmiye bagl ani 6lum vakalari bildirimektedir.
Ancak yapisal bir anomali olmayan normal kalpte de %0.02-
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5 oraninda iyi huyludan ¢ok ciddi aritmilere kadar gok genis
spektrumda ritim bozukluklan goértlebimektedir (9). Amerikan
Kalp Akademisi (ACC) ve Amerikan Kalp Dernegi (AHA) 24
saatlik ritim Holter monitorizasyonu i¢in sinif 1 endikasyon
olarak; nedeni belli olmayan senkop, presenkop ya da bas
doénmesi ataklarinin olmasi ve agiklanamamis tekrarlayan ¢arpinti
ataklarnin bulunmasi olarak belitmiglerdir (10). Calismamizda
da bu kriterlere uygun olarak éykd, fizik muayene ve EKG ile tam
olarak acgiklanamayan senkop, gogus agrisi ve garpint sikayeti
ile gelen hastalarda 24 saatlik ritim Holter kayitlar alinmistir.

Cocuk yas grubunda senkop yaygindir, 8-18 yaslar arasindaki
¢ocuk ve ergenlerin %15-25'nin eriskin yasa geldiklerinde en
az bir senkop atagl gecirdigi gortimuastir. Kiz gocuklarinda
senkop atagl erkeklere gore biraz yUksek gdzlenmektedir
(11). Halloglu ve ark. (12) carpinti, gégus agrisi ve senkop
yakinmasi ile basvuran 302 hastada yapmis oldugu calismada
yas araligini 4-17 yil olarak belirtmiglerdir. Yirmi dort saatlik ritim
Holter kayitlari yapilan senkop, gégus agrisi ve carpinti sikayeti
olan olgularimizin yas ortalamalari literattrdekilerle uyumluydu.
Senkop sikayeti olan grubun yas ortalamasi ¢arpintisi olanlardan
istatistiksel olarak yiksek saptandi (p=0.021). Go6gus agrisi
olanlarin yas ortalamalar senkop ve carpinti sikayeti olanlarla
benzerdi. Levine'in (13) senkop sikayeti olan 60 olguyu iceren
bir calismada Kiz/Erkek (K/E) oranini 1.2 ve yas ortalamasini
ise 13.5+3 vyil olarak tespit etmiglerdir. Calismamizda gelis
sikayetlerine gore K/E orani 1.14 olup 6nceki calismalarla
benzer oldugu goraldua.

Hegazy ve ark. (14) senkop sikayeti olan 1319 hastada yapmis
oldugu calismada EKO yapilan hastalarin 14 tanesinde (%13.2)
patolojik EKO bulgulart saptamiglardir. Karamanl ve ark. (15)
carpinti sikayeti ile gelen olgularda yapmis oldugu calismada
364 hastadan 86'sinda (%23.6) EKO’da patoloji tespit etmigler
ve bu 86 hastanin 5’inde EKG'de ve 28’inde 24 saatlik ritim
Holter’de aritmi oldugunu gdstermislerdir. Calismamiza daha
once bilinen kalp hastaligi olmayan hastalar alinmasina ragmen
450 hastamizin 64’Unde (%14.2) EKO ile konjenital veya
edinsel kalp hastaligi oldugu tespit edildi, ayrica bu 64 hastanin
37’'sinde carpintl, 21’inde gbgus agrisi ve 6'sinda senkop
yakinmasi vardi. Patolojik EKO bulgulari olan hastalarimizin
%7.8’'inde (5/64) EKG’de ve % 28.1’inde (18/64) 24 saatlik ritim
Holter’'de aritmi sapandi. Ancak patolojik EKO bulgular olan
hastalarimizda kiguk septal defektler (atriyal veya ventrikiler)
veya hafif romatizmal/konjenital kapak hastaligr gibi klinik olarak
Onemli olmayan kalp problemleri saptandi. Bu nedenle patolojik
EKO bulgulan ile saptanan aritmiler arasinda herhangi bir
baglanti kurulamadi.

Elektrokardiyografi cocuk hastalarda kisa sitren veya aralikl
ortaya cikan aritmileri belirlemede yetersiz kalmaktadir. Bu
nedenle 24 saatlik Holter monitorizasyonu aritmiyi tespit
etmede ve ritim bozuklugunun baglangi¢, bitis ve sUresini
degerlendirmede EKG’ye gbére daha Ustindur (4, 16).
Calismamizda tUm hastalarin EKG’lerinde aritmi sikligi %6.6
(80/450) iken 24 saatlik ritim Holter kayitlarinda bu oran %34.6
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(156/450) olarak tespit edildi. Elektrokardiyografi kayitlar
normal olan 420 hastanin 134’Unde 24 saatlik ritim Holter’'de
aritmi tespit edildi. Yirmi iki hastamizda hem EKG’de hem de
24 saatlik ritim Holter’de aritmi oldugu goruldu. Karamanli ve
ark.(15) yapti§ calismada elektrokardiyografiyle hastalarin
%11.5’inde (n:42) disritmi belilemisler ve EKG’si normal
olan 322 hastanin ise 84’lUnde (%26.1) 24 saatlik ritim Holter
kayitlarinda aritmi saptamiglardir. Calismamizda EKG’lerde ciddi
bir aritmi goértimedi, ancak aritmi gortlen EKG’lerin %30’unda
(9/30) SVE ve %70inde (21/30) de VES oldugu gorulda.
Sonuclarmizin  literatlr  verilerini destekler nitelikte oldugu
goruldu.

Carpinti kardiyak aritmilerin  en yaygin doktora basvuru
sebeplerinden olup, kardiyoloji doktorlarinin  ayirici  tanida
zorlandigi sikayetlerdendir. Carpintinin nedeniiyi huylu olabilecegi
gibi hayati tehdit eden aritmiler de olabilir (14). Senkop veya
egzersizle iligkili garpinti, hipertrofik kardiyomiyopati veya uzun
QT sendromu gibi altta yatan ciddi kalp hastaliklar ile ilgili
olabilir. Carpinti sikayeti ile basvuran pediatrik hastalarin %5.7-
35’ine 24 saatlik ritim Holter ile tani konulabilmektedir (14,17).
Halloglu ve ark. (12) yapmis oldugu calismada, carpintida
%37.1 oraninda aritmi tespit etmiglerdir. Karamanli ve ark. (15)
calismalarinda carpinti ile gelen hastalarin %33’Unde (%7.1
ciddi ve %25.9 6nemsiz ritim bozuklugu) aritmi oldugunu
bildirmiglerdir. Ayni ¢alismada en sik SVE ve ikinci siklikta
VES oldugunu belirtmiglerdir. Calismamizda carpinti sikayeti
olan hastalarin %31.3’Unde (69/220) 24 saatlik ritim Holter
kayitlarinda aritmi tespit edildi. Aritmiler genel anlamda iyi huylu
(VES, SVE) olmalarina ragmen ¢ hastada non-sustained
(kisa strel) SVT géruldrken, bir hastada non-sustained VT ve
yine bir hastada sustained (uzun sureli) VT gortldu. Carpinti
sikayeti ile gelen olgularimizda gorulen ritim bozukluklari dnceki
galismalarla benzer saptandi.

Gogus agrisi ile gocuk acil servise basvurularin %0.5-5'nin
kardiyak sebeplere bagh oldugu belirtiimektedir (18). Ekstra
atimlar goguste bir rahatsizlik hissi olusturabilir ve bu da
cocuklar tarafindan agrn olarak tanimlanabilir. Ayni zamanda
aritmiler de neden olduklari iskemi sonucunda gogus agrisi
olusturabilirler (18,19). Akut baslangicli, egzersizle ortaya c¢ikan,
uykudan uyandiran, solunum sikintisi, garpinti, bas dénmesi,
presenkop ve senkopun eslik ettigi gogus agrilan kardiyak
etkenler agisindan uyarici olmaldir (20). Hallioglu ve ark. (12)
yapmis oldugu calismada gdgus agrisinda aritmi sikligini %23.5
olarak tespit etmislerdir. Kervancioglu ve ark. (19) gdégus agrisiile
basvuran hastalarin 24 saatlik ritim Holter monitorizasyonunda;
U¢ hastada sk SVE, iki hastada sinUs tasikardisi, bir
hastada ventrikller tasikardi ve bir hastada da sik tekli VES
saptamiglardir. GCalismamizda gégus agrisi ile gelen hastalarda
24 saatlik ritim Holter'de aritmi sikigl %32.9’du (56/170); en
sik VES tespit edilirken bir hastada non-sustained VT saptand..
Senkop geciren eriskin  hastalarda yapilan c¢alismalarda
24 saatlk ritim Holter'in  tani deg@erinin - %4-8.6 oldugu
belirtiimektedir. Cocuklarda bu konu ile ilgili yapilan ¢alismalarin



kisith sayida oldugu bildirilmektedir (14,21). Genel olarak
senkop nedenlerinin sadece %2-6’sI kardiyak kokenlidir. Nadir
olmasina ragmen, pediatrik senkopun kardiyak nedenleri hayati
tehlike olusturabilir (11). Hegazy ve ark.(14) kardiyak nedene
bagl senkop oranini %11.5 ve aritmi oranini da %5.5 olarak
saptamiglardir. Calismamizda 60 senkoplu hastanin 31’inde
(%51.6) aritmi tespit edildi. Senkoplu hastalarda saptadigimiz
aritmiler genel olarak VES ve SVE oldugu gdrtlmekle beraber
bir hastada non-sustained VT saptandi. Ne varki VT disindaki
aritmilerin senkop ile iligkili olmadiklar disunuldu. Carpinti ve
gogus agnisi ile bagvuranlarda aritmi gorilme sikligi benzer iken
senkop sikayeti olanlarda her iki guruba gére anlamli olarak
daha yutksekti (p=0.011).

Sonug olarak; carpint, gdégus agrisi ve senkop yakinmasi
ile basvuran cocuklarda ritim dUzensizliklerini tespit etmede
literatUrde oldugu gibi 24 saatlik ritim Holter monitérizasyonun
klasik EKG'ye gbre daha basarill oldugu gortimustir. Dahasi
EKG ile tespit edilen aritmilerin klinik olarak édnemi olmayan
aritmiler oldugu goérulirken 24 saatlik ritim Holter’de klinik
olarak dénemsiz ritim dUzensizlikleri yaninda U¢ hastada SVT
ve dort hastada VT oldugu saptanmistir. Yakinmasi olan
hastalardan alinan anamnez, yapilan fizik muayene ve EKG
incelemeleri ile nedeni tam olarak agiklayamiyorsak veya ciddi
bir aritmi olabileceginden slUpheleniyorsak 24 saatlik ritim
Holter monitdrizasyonu yaplimasinin istenmeyen sonuglarla
karsilasiimamasi icin dnemli oldugunu disinmekteyiz.
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Idiyopatik Epilepsi Tanili Cocuk Hastalarda Antiepileptik
Tedavi Kesimi Sonrasi Nébet Tekrari ile iligkili Risk Faktorleri
Risk Factors For Seizure Recurrence After Antiepileptic Drug
Withdrawal in Children with Idiopathic Epilepy
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0z
Amac: Bu calismanin amaci idiyopatik epilepsi tanill gocuklarda antiepileptik tedavi kesimi sonrasi nébet tekrarina etki
eden risk faktdrlerini degerlendirmektir.

Gerec ve Yontemler: Enaz 24 ay antiepileptik tedavi alan, kraniyal manyetik rezonans gértinttileme ve elektroensefalografi
sonuglarn normal olan hastalarin ilag tedavisi 4-6 aylk sUrecte azaltilarak kesilmistir. Tedavi kesimi sonrasi nobeti
tekrarlayan 72 hasta relaps grubunu, nobeti tekrar etmeyen 82 hasta ise remisyon grubunu olusturmustur.

Bulgular: Hastalarin tani yasi ve tedavi baslanmasi sonrasinda nébet kontrol strelerinin relaps Uzerine etki eden risk
faktdrleri oldugu gortimustir. Relaps grubundaki hastalarin %95.9°'unda nébet tekrarinin ilk 2 yil igerisinde gelistigi
belirlenmigtir.

Sonug: Tedavi baslanmasindan sonra ndbet kontrol sUresi 3 ay ve Uzerinde olan hastalarda ilag kesim sonrasi
tekrarlama riski daha yuiksektir. Ayrica epilepsi tani yasi 12 ve Uzerinde olan hastalarda da tekrarlama riskinin yiksek
oldugu goérilmustdr. Bununla birlikte antiepileptik tedavisi kesilen tim hastalarda 2 yil yakin takip dnermekteyiz.

Anahtar Soézciikler: Epilepsi, Nobet, Tedavi kesimi

ABSTRACT

Objective: The purpose of this study is to evaluate the risk factors on seizure recurrence after antiepileptic drug
withdrawal in children with idiopathic epilepsy.

Material and Methods: The treatment is withdrawn within 4-6 months in all patients who had normal magnetic
resonance imaging and electroencephalogram results on at least 24 months of antiepileptic drug treatment. After drug
withdrawal 72 patients had seizure recurrence in whom labeled as relapse group. Eighty-two patients had no seizure
recurrence are labeled as remission group.

Results: The age of diagnosis with epilepsy and remission time were observed as risk factors on seizure recurrence. It
is determined that after drug withdrawal seizure recurrence is occurred within the first 2 years of follow-up in 95,9 % of
the relapse group’s patients.

Conclusion: In patients, who had more than 3 months of seizure remission time have more seizure recurrence risk
after drug withdrawal. Furthermore, it is observed that in patients older than 12 years old the risk of recurrence is higher.
Besides, we suggest 2 years of close follow-up in all patients whose antiepileptic drug is withdrawn.

Key Words: Epilepsy, Seizure, Drug withdrawal
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GIiRiS

Epilepsi cocukluk caginda sik gérulen bir norolojik bozukluktur.
Hastaligin tedavisinde kullanilan antiepileptik ilaclar (AEI),
ndbet kontrolind  saglayarak morbidite ve mortaliteyi
azaltmaktadir, ancak bu ilaglann kronik kullaniminda yan etki
gortime olasiiginin artmasi ve gocukluk cagl epilepsilerinde
remisyonun mumkdn olmasindan dolayl, uygun zamanda
tedavi sonlandinimalidir (1). Antiepileptik tedavi kesimi planlanan
hastalarda, ndbetin baslama yasi, ndbet tipi ve sikigi, aile
OykusU, eslik eden noérolojik defisit, elektroensefalografi (EEG)
bulgulari  degerlendirilerek, nobetsiz gegen 2 yillk ddnemi
takiben tedavi kesimi distnulebilir (2). Antiepileptik ila¢ kesimini
takip eden ilk 6 aylik donem nébet tekrar agisindan riskli olup,
AEI kesilmesini takiben ndbet tekrar oranlari cesitli calismalarda
%11-52 arasinda degismektedir. intrakraniyal organik patoloji,
epileptik sendromlar, mental ve/veya motor retardasyon, EEG
anormalligi gibi durumlarda tedavi kesimi sonrasi ndbet tekrari
riski yUksektir (3,4).

Bu calisma, altta yatan nérolojik anormalligi olmayan, kraniyal
manyetik rezonans gdrintilemesi (MRG) normal olan, nébetsiz
24 aylk periyodu gézlenmis ve kademeli olarak AEI tedavisi
kesilmis idiyopatik epilepsili gocuk hastalarda nobet tekrarina
neden olan risk faktorlerini belilemeyi amagclamaktadir.

GEREGC ve YONTEMLER

Bu calismaya Dr. Sami Ulus Kadin Dogum, Cocuk Sagligi
ve Hastalklan Egitim Arastrma Hastanesi Pediatrik Noroloji
kliniginde Ocak 2005-Ocak 2010 vyillar arasinda idiyopatik
epilepsi tanisiyla izlenen, 12-48 ay AEl kullanip, tedavisi
kademeli olarak 4-6 ay igerisinde kesilen ve ilag kesim sonrasi
ndbeti tekrarlayan 72 idiyopatik epilepsi hastasi ve kontrol grubu
olarak AEi tedavisi kesilerek nébeti tekrar etmeyen 82 idiyopatik
epilepsi hastasi dahil edilmistir. Calisma icin, Dr. Sami Ulus
Kadin Dogum, Cocuk saglidi ve Hastaliklari Egitim ve Arastirma
Hastanesi, TUEK kurulundan onay alinmistir.

Calismaya alinan hastalara epilepsi tanilari takip eden nérolog
tarafindan klinik belirtiler, EEG ve MRG bulgularina dayanarak
Uluslararasi Epilepsi  Sinfflamasina  gére  konmustur  (5).
Calismaya alinma kriterleri 1. Uluslararasi Epilepsi Siniflamasina
gore epilepsi tanisinin konulmus olmasi, 2. Hastalarin 1-18 yas
arasinda olmasi, 3. Kraniyal MRG anormalligi bulunmamasi, 4.
Bazal metabolik testlerin normal olmasi, 5. Nérolojik muayenede
patolojik bulgu saptanmamis olmasi, 6. AEI tedavisinin kesim
asamasinda veya kesilmis olmasi.

Calismadan dislanmakriterleri, 1. Major kraniyal MRG anormalligi
bulunmasi, 2. Bazal metabolik testlerde anormallik saptanmasi,
3. Norolojik muayenede patolojik bulgu saptanmasi, 4. Hasta
dosyasinda eksik bilgiler olmasi, olarak belirlenmistir.
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CGalismaya alinma kriterlerini saglayan 72 hasta, relaps grubunu
olustururken, 82 hasta remisyon grubunu olusturdu. Calismaya
alinan hastalarin dosyalarindan tani yasi, cinsiyet, semiyolojik
ndbet tipi, tedavide kullanlan AEI, coklu AEI kullanimi, tedavi
baslanmasini takiben noébetlerin kontrol altina alinma suresi,
tedavi suresi, planlanan kademeli ilag kesim sUresi, hastalarin
tani anindaki EEG’leri, tedavi kesim EEG’leri not edildi. Nobeti
tekrar eden grupta ek olarak ndbetin ilag kesimini takiben kag
ay sonra tekrarladigi, ndbet tekrar EEG’leri kaydedildi.

Nobet tipi; Parsiyel ndbet (basit parsiyel ve kompleks parsiyel
ndbet), jeneralize ndbet (jeneralize tonik-klonik ndbet, jeneralize
tonik nébet, atonik ndbet ve absans nodbet) gruplar olmak tzere
klinik olarak siniflandirildi.

Nobetlerin kontrol altina alinma slresi; hastanin AEi tedavisinin
baslamasi ve klinik olarak nébet gdrilmemesine kadar gegen
sUre olarak kabul edildi.

TUm hastalarnn tani EEG’leri, tedavi kesim EEG’leri ve nobet
tekrar EEG’leri Noroloji Klinigi EEG Laboratuarinda gekildi.
EEG’ler uluslararasi 10-20 sistemli, sag¢l deriye yerlestirilen
metal elektrotlar ile bipolar montajda 18 kanalli dijital EEG cihazi
ile uyku ve uyaniklik dénemlerini iceren en az 30 dakika sure ile
kayit alinacak sekilde ¢ekildi.

EEG c¢ekimi sirasinda koopere olabilen tim hastalara 3 dakika
hiperventilasyon yaptiridi, fotik uyaran verildi ve g6z acip
kapatma uygulatildi.

EEG bulgulari; normal, jeneralize, fokal olarak gruplandirildi.
istatistiksel Analiz

Verilerin analizi SPSS (statistical package of social sciences’
Inc, Chicago IL for Windows) 11,5 paket programinda yapildi.
Tanimlayici istatistikler surekli degiskenler icin ortalama =+
standart sapma veya ortanca (minimum-maksimum) olarak
kategorik degiskenler ise olgu sayisi ve (%) seklinde gosterildi.
Atak gelisimi Uzerinde etkili olabilecek olasi tim faktorlerin
istatistiksel olarak anlamli etkilerinin olup olmadigi Tek Degiskenli
Lojistik Regresyon analiziyle degerlendirildi. Coklu anti epileptik
kullaniminin etkisi ise Fisher’in Kesin Sonuclu Ki-Kare testiyle
incelendi. Her bir degiskene ait odds orani ve %95 guven
araliklan hesaplandi. Atak gegiren grup ile atak gecirmeyen
grubu ayirt etmede en fazla belirleyici olan risk faktérleri ise
Coklu Degiskenli Lojistik Regresyon analizi ile arastinidi. Gruplar
arasinda takip sureleri yontinden farkin édnemliligi ise Mann
Whitney U testiyle incelendi.

BULGULAR

Bu calismada idiyopatik epilepsi tanisiyla izlenen ve takibinde
tedavisi uygun sekilde kesilen toplam 154 hasta degerlendirildi.
lac kesimi sonrasi ndbet tekrar gérilen 72 hasta relaps
grubunu, ndbet tekrar gorilmeyen 82 hasta ise remisyon
grubunu olusturdu.
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Tablo I: Calismaya alinan hastalarin demografik ve klinik 6zelli

klerinin karsilastirimasi.

Degisken Tum Hastalar Relaps Grubu Remisyon Grubu
9i¥ (n=154) (n=72) (n=82) o

Cinsiyet (Kiz/Erkek) 80/72 40/32 40/42 0.360
Baslangic Yasi (yil) 114 +4.2 139+ 39 10.2 +4.1 0.000
Nobetlerin kontrol altina alinma siiresi (ay) 22+29 3= 3 1.5+0.6 0.012
Coklu AEi Kullanimi 3 3 - -
Tedavi Siiresi (ay) 29+ 6.9 29.8 + 8.6 282 +5 >0.05
Tani EEG

Normal (%) 47.7 43 52 2005

Jeneralize Epileptik Bozukluk (%) 26.5 31.9 21.9 '

Fokal Epileptik Bozukluk (%) 25.8 25.1 26.1
Relaps EEG

Normal (%) - 76.4 -

Jeneralize Epileptik Bozukluk (%) - 16.3 -

Fokal Epileptik Bozukluk (%) = 8.3 =

Calismaya alinan 154 hastanin %48’i erkek, %52’si kiz hastayd..
Relaps grubunda 40 kiz, 32 erkek hasta, remisyon grubunda ise
40 kiz, 42 erkek hasta bulunmaktaydi, cinsiyet dagiimi agisindan
gruplar arasinda anlamli fark yoktu (p=0.36). Calismaya alinan
tim hastalarin epilepsi baslangic yasi ortalamasi 11.4+4.2
yil (1-18 yil)’di. Relaps grubunda yas ortalamasi 13.9+3.9 vil
iken remisyon grubunda 10.2+4.1 yildi, relaps grubunda yas
ortalamasi anlamli olarak yUksek bulundu (P=0.000). Hasta
tani yasinin her 1 aylik artisinda relaps riskinin 1.17 kat arttigi
goruldu (IR=0.071-1.273). Relaps ve remisyon gruplar nodbet
tipi acisindan degerlendirilirken, nobetler jeneralize ve fokal
olarak iki grupta toplandi, gruplar arasinda ndbet tipi agisindan
fark gértlmedi.

Calismaya alnan 154 hastanin 3’Unde ¢oklu AEl kullanimi
mevcuttu, bu 3 hastada ndbet kontrolii iki AEI ile saglanmis
olup sureg igerisinde ilaglar kademeli olarak kesildi. Relaps ve
remisyon gruplarinda goklu AEi kullanimi agisindan fark yoktu.
Hasta gruplari tedavi stresi ve tedavi kesim suresi bakimindan
degerlendirildiginde, istatistiksel fark gértlmedi.

Antiepileptik tedavi baglanmasini takiben ndbet kontrol
sureleri acisindan gruplar karsilastinldiginda, relaps grubunda
ndbet kontroltinin ortalama 3+3.1 ayda saglandigi, remisyon
grubunda ise 1.5+0.6 ayda saglandigi gdzlendi. Nobetlerin
kontrol altina alinma stlreleri acisindan gruplar arasinda fark
gosterildi (p=0.012), ayrica ndbet kontrolinin saglanmasinda
her 1 aylk gecikme reklrrens Uzerinde 1.38 kat risk artisina
neden olmaktaydi (IR= 1.071-1.724).

Hastalarin tani anindaki ve tedavi kesim EEG 06zellikleri
karsilastiridiginda anlaml fark gértlmedi.

Relaps grubunu olusturan 72 hasta tedavi kesim sUreci veya
tedavi kesimi sonrasinda ndbetsiz dénemi takiben nobet
gecirmistir. Bu grup kendi igcinde degerlendirildiginde nobet
tekrar suresi ortalama 9.9+8.8 ay (1-48 ay) olarak bulunmustur.
Hastalarda ndbet tekrarinin 6zellikle 0-6. aylar ve 7-12. aylarda
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meydana geldigi gdzlenmistir. Calismaya alinan hastalarin
demografik ve Klinik zellikleri Tablo I'de dzetlenmigtir.

TARTISMA

Ozellikle epilepsi tanil cocuklarda, AEI ile remisyon saglanmasi
ve ndbetsiz 2 yillk dénem sonrasi tedavinin kademeli olarak
kesilmesi hasta 6zelinde degerlendirilerek gindeme gelmelidir
(6). llac kesimini takiben ndbet tekran riski ve ndbetin tekrarna
dair risk faktorlerinin belilenmesine yonelik birgok c¢alisma
mevcuttur. Bu c¢alismalarda, calismaya konu edilen hasta
gruplarinin heterojenitesine de bagl olarak farkli sonuglar elde
edildigi gérllmektedir. Galismalar degerlendirildiginde epilepsi
tedavisinde AEl’lerin kesilmesini takiben relaps orani %11-52
arasinda degismektedir (2,7-10). Tedavi kesimi sonrasi nébet
tekrarina cinsiyetin etkisinin degerlendirildigi calismalarda karsit
sonuglar mevcuttur, cinsiyetin relaps Uzerinde etkisi oldugunu
belirten galismalarda kiz cinsiyet, relaps riskini arttiran bir faktor
olarak belirlenmistir, ancak Celegen ve ark. (14) basta olmak
Uzere benzer birgok ¢alismada ise, galismamizla uyumlu olarak
cinsiyet relaps Uzerinde etkili bir faktor olarak belilenmemistir
(11-13).

Epilepsi baslangic yasinin ve ilag kesim yasinin relaps Uzerine
etkisinin degerlendirildigi calismalarda da benzer sekilde karsit
sonuclar ortaya konulmustur. Celegen ve ark. (14) epilepsi
baslangic yasi ile relaps arasinda anlamii iliski olmadigini
saptamistir, Paviovig ve ark. ise epilepsi tani yagi ve ilag kesim
yasinin relaps riski ile iliskisini géstermistir, bu calismaya goére
hem tanthemilag kesim yasi 10 yasin altinda olanlarda relaps riski
10-15 yas arasinda olan hastalara kiyasla anlamli olarak yUksek
bulunmustur (15). Shinnar ve ark. (16) yaptigi bir calismada ise
tedavi kesimi sonrasi relaps gelisen hastalarin yas ortalamasi 6.9
yil iken remisyon grubunun yas ortalamasi 4.3 yil olarak anlaml
derecede dustk bulunmustur. Calismamizda, ¢alismaya alinan



hastalarin tani yas ortalamasi 11.4+4.2 yildi, yas ortalamasinin
hélihazirda yUksek olmasi, calismaya erken yaslarda bulgu
veren ve relaps riski ylUksek olan semptomatik epilepsilerin
alinmamis olmasi sonuglarimizi etkileyen degiskenler olarak
dUsUnulda (17). Bununla birlikte ¢alismamizda relaps grubunda
yas ortalamasinin remisyon grubundan daha yUksek bulunmasi
tekrar riski daha yUksek olan javenil miyoklonik epilepsi ve
javenil absans epilepsilerin daha ileri yas gruplarinda goértimesi
ile iligkilendirilmistir (11-13).

Coklu AEI kullanimi olan hastalarda tedavi kesimi sonrasi relaps
riskini de deg@erlendiren guncel calismalardan biri olan Tang
ve ark.’nin (9) calismasinda, 2 ya da daha fazla AEl kullanan
hastalarda relaps riski 2.53 kat fazla olarak bulunmustur,
¢oklu ilag kullanan hastalarda ila¢ kesimi sonrasi relaps
riskinin yUksek oldugu literatirdeki pek c¢ok calismayla da
desteklenen bir sonuctur (18). Calismamizda 154 hastanin
3’0 coklu AEI almaktayd, bu 3 hasta relaps grubunda olup 2
AEl kullanmaktaydi, relaps ve remisyon gruplarinda rekiirrens
agisindan anlamli fark gérilmemesi hasta sayisinin yetersizligi ile
iliskilendirildi. Calismaya alinan 154 hasta degerlendirildiginde
ortalama tedavi slUresi 29+6,9 aydi, relaps ve remisyon
gruplarinda ortalama tedavi sUresi agisindan anlamli fark
gortimedi. Pavlovic ve ark. (15) yaptigi calismada <4.5 il
AEl tedavisi alan hastalar 4.5 yildan uzun AEl alan hastalarla
karsilastiridiginda anlamli fark gérilmemistir. Celegen ve ark.
(14) calismasinda ise AEI tedavisi 2 yilin (izerinde olan hastalarda
relaps sikliginin azaldigi gortimustdr. Calisma grubumuzdaki
tim hastalarda AEl tedavisi 2 yila tamamlanmis olup, 2 hasta
tedavisini kendi istegiyle 12. ayda kesmistir. Relaps ve remisyon
gruplar deg@erlendirildiginde tedavi slresinin relaps Uzerinde
etkisi gdrilmemistir (14,15). Calismamizda AEi baslanmasini
takiben nobetlerin kontrol altina alinma suresi, relaps grubunda
3+4.1 ay, remisyon grubunda ise 1.5+0.6 ay olarak bulundu, bu
fark istatistiksel olarak anlamiiydi (p=0.012). AEI baglanmasini
takiben ndbetlerin kontrol altina alinmasinda gecgen surede her
1 aylik gecikme relaps riskini 1.3 kat arttirmaktaydi (IR=1.071-
1.724). Ancak belirgin bicimde homojen ve benzer olan hasta
gruplarmizda hangi faktorlerin ila¢ baslanmasi sonrasi kontrol
slresine etkili olabilecegini belirleyemedik. Arts ve ark. (19)
146 cocuk hasta ile yaptiklar calismada tedavi baslanmasini
takiben ndbet kontrol stresinin reklrrens Uzerinde risk faktort
oldugunu belirtir sonuclar elde edilmistir. Bununla birlikte Tang
ve ark.’nin (9) AEI tedavisi ile 2 yildir ndbetsiz olan 292 cocuk
ve eriskin hasta ile yaptigi calismada ndbet kontrol suresi relaps
Uzerine bir risk faktort olarak belilenmemistir. Daha dnce de
belirtildigi gibi benzer caligmalarda elde edilen karsit sonuglar
¢alismaya alinan hasta gruplanyla iligkili olup, Tang ve ark.’nin (9)
calismasinda erigkin yas grubunun da bulunmasi ¢alismamizia
uyumsuz sonuglarini agiklayabilir.

Calismamizda AEI kesimi sonrasi ndbeti tekrarlayan 72 hasta
kendi igerisinde deg@erlendirildiginde, hastalarin %37.5'i ilk 6
ayda, %76.4°0 ik yil icerisinde %95.9'u ise ilk 2 yil igerisinde
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tekrar nobet gecirdi. Calismamizin  sonuglar ila¢  kesimi
sonrasl relaps acisindan 6zellikle ik 6 ay olmak Uzere, hemen
tim relapslarin ilk 2 yil icerisinde gdérdldigunt belirten bircok
calisma ile uyumluydu (15,20). Relaps grubunda yer alan 72
hastanin tani ve ndbet tekran EEG’leri karsilastinidiginda, tani
EEG bulgulan; %43 normal, %26 fokal epileptik bozukluk,
%31 jeneralize epileptik bozukluk gostermekteydi. Relaps EEG
bulgulari ise; %55 normal, %15 fokal epileptik bozukluk, %30
jeneralize epileptik bozukluk ile uyumluydu. Relaps grubundaki
hastalarda tani ve relaps EEG bulgulan anlamli degisiklik
gbstermemekteydi.

Epilepsi hastasi cocuklarda ilag¢ kesimi sonrasi relaps Uzerine risk
faktorlerini belirlemeye ydnelik pek ¢cok galismada, semptomatik
epilepsilerde, altta yatan mental ve/veya motor retardasyonda,
anormal kraniyal MRG bulgulan bulunan hastalarda AEi kesim
sonrasl ndbet tekrari konusunda risk artisi oldugu bilinmektedir.
idiyopatik epilepsilerde ise risk faktérlerinin daha belirsiz oldugu
gorulmektedir. Calismamizda iki yil ndbetsiz ddnemi gorulen,
kraniyal MRG ve EEG bulgular normal olan idiyopatik epilepsi
hastalarnin AEl tedavileri 4-6 aylk sire igerisinde kademeli
olarak azaltilarak kesilmistir. Calismamizda 12 yas Uzerinde tani
alan hastalarda, AEI baglanmasini takiben 3 aydan uzun siirede
remisyona giren hastalarda relaps riskinin arttigini gézlemledik.
Antiepileptik ila¢c tedavisi kesilen hastalarda &zellikle ilk 6 ay
daha riskli olmakla birlikte tedavi kesim sonrasi ik 2 yil yakin
takip gerekmektedir. Bununla birlikte idiyopatik epilepsilerde
ilag kesimi sonrasinda relaps Uzerine risk faktorlerini belirlemeye
yonelik, genis hasta populasyonu, olasi diger risk faktorlerini de
icine alan daha uzun sureli calismalar gerekmektedir.
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ABSTRACT

Objective: We aimed to reveal newborn hearing screening test results and risk factors of babies diagnosed with
congenital hypothyroidism (CH) in our hospital.

Material and Methods: The files of the newborns who were evaluated within the scope of the national newborn
screening program between January and December 2019 were retrospectively reviewed. Risk factors were evaluated
by comparing newborn hearing screening test results of babies with CH and euthyroid control groups.

Results: There was no significant difference between the two groups in terms of demographic and pregnancy datas.
There was no significant difference between the CH and control groups in terms of the rate of failed/passed patients
from the hearing screening tests. Patients with thyroid hypoplasia at CH group failed at a higher rate from the first
hearing screening test.

Conclusion: In this study, there was no significant difference between CH and control groups in terms of hearing screening
results.

Key Words: Congenital hypothyroidism, Hearing, Newborn screening

oz

Amagc: Bu calismada biz, hastanemizde konjenital hipotiroidi (KH) tanisi konan bebeklerde yenidogan isitme tarama testi
sonuglarini ve risk faktdrlerini ortaya koymayr amagladik.

Gerec ve Yontemler: Ocak-Aralik 2019 tarihleri arasinda hastanemizde ulusal yenidogan tarama programi kapsaminda
deg@erlendirilen yenidoganlarin dosyalari retrospektif olarak incelendi. KH ve &tiroid kontrol gruplarinin yenidogan isitme
tarama testi sonugclar karsilastirilarak risk faktérleri degerlendirildi.

Bulgular: iki grup arasinda demografik ve gebelige ait veriler agisindan anlamli bir fark yoktu. KH ve kontrol gruplan
arasinda isitme tarama testlerinden kaldi/gegti hasta orani agisindan anlamli fark yoktu. KH grubunda tiroid hipoplazisi
olan hastalar ilk isitme tarama testinden daha yuksek oranda basarisiz oldular.

Sonug: Bu calismada, KH ile kontrol gruplari arasinda isitme tarama sonuglan agisindan anlamli bir fark yoktu.

Anahtar Sézciikler: Konjenital hipotiroidi, isitme, Yenidogan tarama
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INTRODUCTION

Congenital hypothyroidism (CH) is one of the most common
endocrine pathologies in childhood, and its frequency is 1:
300074000 live births (1). Normal levels of free thyroxine (fT4)
and thyroid stimulating hormone (TSH) levels can vary according
to age in children. According to normal values at the age of the
child, if fT4 is below the lower limit and TSH is above the upper
limit, then the diagnosis of CH is made. TSH levels above 10
mUI/L and low FT4 values confirm the diagnosis of primary
hypothyroidism (2). CH can be permanent or temporary. The
most common cause of permanent primary CH is dysgenesis
(80-85%) (3,4).

Thyroid hormones play an important role in the development
of the nervous system in the first years of life. Therefore, delay
of diagnosis in severe hypothyroidism leads to significant and
permanent mental and motor developmental deficiency (3).
The formation of the inner ear structures and the development
of auditory function depends on adequate thyroid hormone
levels. Lack or insufficiency of thyroid hormone in the early
developmental ages can damage the sensory structures of the
inner ear (5).

Congenital hypothyroidism screening has been carried out
since 2006, and neonatal hearing screening has been carried
out since 2004 in our country (6,7). With this study, we aimed to
reveal newborn hearing screening test results and risk factors
of babies diagnosed with CH in our hospital.

MATERIALS and METHODS

The files of the newborns who were evaluated within the
scope of the national newborn screening program in our
hospital between January and December 2019 were analyzed
retrospectively. CH was defined as concentration of fT4 <0.7
ng/dl with TSH> 10 mIU/L. Babies were divided into two groups
according to their blood thyroid hormone levels; CH group (n =
61) and control group (n =50, fT4: 0.70-1.74 ng/dl and TSH
0.57- 5.6 mlU/L). Age, gender, birth weight, gestational age,
type of birth, multiple birth status, maternal age, TSH and T4
levels and newborn hearing screening test results of both groups
were recorded. Newborn hearing screening test was performed
with screening auditory brainstem responses (ABR)device
(MADSEN AccuScreen ABR). Each patient underwent routine
otoscopic examination before testing. Screening ABR result was
automatically reported as “passed” or “failed”. If a baby passed
the screening test in one ear and failed from the other ear, that
baby was included in the failed group. Babies who failed from
the first screening test were called for a repeat test two weeks
later. While the patients who passed the second screening
ABR test were considered as “passed”, the remainder of the
test were defined as “referred” and redirected to secondary
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center for a definitive diagnosis in terms of hearing.Those with
temporary CH, Toxoplasma, Rubella, Cytomegalovirus, Herpes
(TORCH) group infection during pregnancy, consanguineous
marriage, familial hearing loss, premature and low birth weight,
neonatal hyperbilirubinemia, craniofacial anomaly, intensive care
and ototoxic drug use history were excluded from the study.
The study was approved by KTO Karatay University, Drug and
Non-Medical Device Research Ethics Committee (with number:
41901325-050.99).

Statistical Analysis:

Descriptive statistics were used to compare the general
characteristics of all participants. Test of Normality, including
Kolmogorov-Smirnov and Shapiro-Wilk tests, was used to
determine the distribution of data. The data with normal
distribution were given as mean + standard deviation and
the data with no normal distribution were given as median
(interquartile range) and median (interquartile range) (minimum-
maximum). Categorical variables were shown as number (n)
and percentage (%). The comparison of the numerical data
between groups was performed with the appropriate test
from Independent Samples T and Mann-Whitney U tests.
Chi-square and Fisher’s exact tests were used to compare
categorical variables. Statistical Package for Social Sciences
(SPSS) Windows software (ver. 22; IBM SPSS, Chicago, USA)
was used for all statistical analyses. P value less than 0.05 was
considered as statistically significant.

RESULTS

A total of 111 patients were included in this study. While 61 of
these patients belonged to the CH group, 50 belonged to the
control group.The median age of both groups was 30 days.
While there were 31 (50.8%) female and 30 (49.2%) male in the
CH group, there were 21 (42%) female and 29 (58%) male in
the control group.There was no significant difference between
the two groups in terms of age and gender (p>0.05).

The median gestational age of the CH group was 39 weeks,
while the control group was 40 weeks.There was no significant
difference between the two groups in terms of birth weight and
gestational age (p>0.05). In the CH group, 34 (55.7%) babies
were born by vaginally, 27 (44.3%) babies were delivered by
cesarean section, while in the control group 30 (60%) babies
were born by vaginally, and 20 (40%) babies were born
cesareanly. The median mother age of both groups was 28
years. There was no significant difference between the two
groups in terms of delivery method and median mother age
(p>0.05). While the median TSH level of the CH group was 19.4
mUI/L the control group was 2.8 mUI/L. The median fT4 level of
the CH group was 1.16 ng/dl and the control group was 1.25
ng/dl. The differences in TSH and fT4 levels between the two
groups were statistically significant (p<0.01 for both) (Table I).
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Table I: Distribution of demographic, laboratory and pregnancy data of both groups.

Congenital Hypothyroidism

Control

Parameters (n=61) (n=50) p
Age (day) 30 (24) 30 (10.5) 0.228
Gender, n(%)
female 31 (50.8) 21 (42) 0.354
male 30 (49.2) 29 (58)
Birth weight (gram) 3280 (5617) 3160 (636) 0.740
Gestational age (week) 39 (2) 40 (2) 0.750
Delivery method, n(%)
vaginal 34 (65.7) 30 (60) 0.651
cesarean 27 (44.3) 20 (40)
Mother age (year) 28 (9.5) (18-38) 28 (7.3) (20-42) 0.917
TSH (mlU/L) 19.4 (95.5) (7.2-150) 2.8 (2.1) (0.63-5.4) 0.000
fT4 (ng/dl) 1.16 (0.48) (0.21-1.99) 1.25(0.27) (0.93-3.61) 0.001
Ultrasonography, n(%)
Normal 54 (88.5) - )
Hypoplasia 5(8.2) -
Aplasia 2 (3.9 -
IR: Interquartile Range, Note: Parameters expressed as n (%), median (IR) and median (IR) (minimum-maximum).
Table II: Distributions of “passed” and “failed” numbers of both groups from hearing screening tests.
First screening test Second screening test Referred
Groups passed / failed passed / failed n P
n/n n/n
Congenital Hypothyroidism (n=61) 52/9 7/2 2 0.05
> 0.
Control (n=50) 43/7 7/0 0
Table llI: Distributions of thyroid parameters of CH group who passed and failed from the first screening test.
CH Group CH Group
Parameters passed first screening test failed first screening test p
n=52 n=9
Ultrasonography, n (%)
Normal . 48 (89.9) 6 (11.1) 0.039
Hypoplasia 2 (40) 3 (60)
Aplasia 2 (100) 0 (0)
TSH (mIU/L) 16.9 (92.81) 4112 (139.27) 0.312
fT4 (ng/dl) 1.2 (0.49) 1.06 (0.75) 0.502

CH: Congenital Hypothyroidism, Note: Parameters expressed as n (%) and median (Interquartile Range)

While 52 patients in the CH group passed the first hearing
screening test, 9 patients failed from this test. In the control
group, 43 patients passed the first hearing screening test, while
7 patients failed from the test. In the second hearing screening
test, 7 out of 9 patients in the CH group passed the test and the
remaining 2 patients were referred to the experienced hearing
center with the diagnosis of hearing loss. In the control group,
all patients who failed from the first test passed from the second
hearing test.There was no significant difference between the
two groups in terms of the rate of failed/passed from hearing
screening tests(p> 0.05)(Table II).

When the CH group was divided into two group according to the
first hearing test result (passed and failed); Of those who passed

the first test, 48 patients had normal thyroid ultrasonography,
2 patients had thyroid hypoplasia and 2 patients had thyroid
aplasia.In the failed group of the first screening test, 6 patients
had normal thyroid ultrasonography, 3 patients had thyroid
hypoplasia, there were no patients with thyroid aplasia in this
group. There was a significant difference between the two
groups in terms of thyroid hypoplasia and it was found that
patients with thyroid hypoplasia failed at a higher rate from the
first hearing screening test. However, there was no significant
difference between these two groups in terms of TSH and fT4
levels (Table ).
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DISCUSSION

It has long been known that thyroid hormone is required for
the normal and complete development of the hearing system
and hearing loss may be associated with thyroid dysfunction.
Although many structures of the hearing system depend on
thyroid hormone, it has been reported that the most sensitive
area is outer hair cells in a experimental CH animal model
(8). The absence or decrease of thyroid hormone can cause
changes in cochlear function and structure. In an animal model,
the presence of scars in the cochlea of CH rats has been
demonstrated, and it has been claimed that the largest lesions
are concentrated in the apical region of the cochlea (9).

The prognosis of patients with CH significantly improved after
the start of screening programs. It has been reported that
20-36% of cases had severe bilateral hearing impairment in
studies conducted on children with sporadic CH prior to the
widespread use of newborn screening programs (10). However,
despite significant improvements in recent years, hearing loss
still remains an important problem, especially in patients with
severe CH. In the audiological examination of 32 patients who
were followed up with a diagnosis of CH, the risk of hearing loss
was higher in CH young patients than age-matched controls
without CH, and 25% of patients showed mild and subclinical
hearing impairment despite early and adequate replacement
therapy, and the risk of hearing loss was closely related to the
severity of CH. The authors also stated that all CH children with
athyreosis and delayed bone maturation should be carefully
evaluated and included in a close monitoring program (11).
Also, Belmann et al. (10) stated that despite early treatment,
children with CH had mild hearing impairment, but the severity
of hearing loss was less than the period before screening
programs started. Lictenberger et al. (12) reported that hearing
loss was associated with the type of CH, severity of the
disease, and delayed bone maturation at the time of diagnosis.
In addition, they reported that patients with athyreosis and
with normal gland at anatomical location were affected more
frequently than those with ectopic thyroid glands.In this study,
although there was no significant difference between the CH
and control groups in terms of hearing screening test results, in
the CH group it was found that babies with thyroid hypoplasia
failed at a higher rate from the first hearing screening test than
babies without. Therefore, we think that patients with thyroid
hypoplasia should be followed carefully for hearing screening
tests. However, we should also note that the number of
patients with thyroid aplasia was low due to the limited number
of patients in our study. It should also be kept in mind that this
situation may have caused the results of patients with aplasia
to be non-significant. Also, when the second screening test
results were evaluated, the same situation was not observed.

In a study, no correlation was found between outer hair cell
dysfunction and hypothyroidism. The authors claimed that T4
deficiency in the cochlea’s maturation stage did not affect the
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outer hair cell biological activity in the first month after birth (13).
In a study that was found to have a high incidence of ‘refer’
in the screening of patients with CH, it was stated that this
increased referral number may indicate preclinical cochlear
sensitivity associated with hypothyroidism (13). In another
study, it was found that there was no significant difference
between the groups with and without CH in terms of transient
evoked otoacoustic emissions (TEOAE) amplitudes. However, it
was determined that there was a moderate correlation between
TEOAE amplitudes and TSH and fT4 levels, and thyroid hormone
levels had an effect on auditory responses (14). Although
there are publications reporting that there is no difference in
terms of OAE responses between those with and without CH,
we think that it should be kept in mind that maternal support
extends until delivery in the presence of dyshormonogenesis
or agenesis at fetus. In our study, we found that there was no
significant difference between the CH group and the control
group in terms of newborn hearing screening test results. As
we just mentioned, we thought that this result may contribute
to the development of inner ear structures with the support
of thyroid hormones caused from maternal system.Therefore,
although there was no significant difference the groups in terms
of hearing screening test results in our study, we recommend to
follow these babies closely in terms of hearing levels. Andrade
et al. (5) stated that although there were OAE responses in
individuals with CH, the OAE response signal was decreased
especially in the middle frequencies compared to normal
individuals, therefore the bioelectromechanical mechanisms of
the cochlea can be in danger in this population. The authors
stated that these findings may indicate subclinical impairments.

The main limitation of this study is the low number of patients.
Also, the exact diagnosis of the patient referred with the
diagnosis of hearing loss were not known.

In this study, hearing screening test results of healthy newborns
and CH patients with similar demographic and maternal features
were compared. There was no significant difference between
the two groups in terms of hearing screening test results. It
was observed that CH patients with thyroid hypoplasia failed
at a higher rate from the first screening test. Similarly, among
CH patients who passed and failed from the first screening
test, the TSH levels of those who failed from the first test were
higher, although there was no significant difference in terms of
TSH levels. Therefore, patients with high TSH levels or thyroid
hypoplasia should be followed carefully in terms of hearing.
Although there was no significant difference between the babies
with CH and the control groups in terms of hearing screening
results, we recommend that these patients should be followed
closely in terms of hearing in their later life.
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ABSTRACT

Objective: To investigate the incidence of retinopathy of prematurity (ROP) and assess risk analysis in infants of birth
weight (BW) 1500 grams.

Material and Methods: Retrospective, single-center, cohort included preterm intensive-care admissions who were
screened for ROP between 2010-2019. Exclusion criteria were BW <1500 grams, congenital anomalies, death or
postnatal transfers before ROP-screening. Data were extracted for maternal/neonatal characteristics, clinical features,
retinopathy’s grade—zone, plus-disease and treatment. Multivariate regression analysis determined risk factors for
developing retinopathy.

Results: ROP incidence was 7.6% in 1431 infants with the largest-one born 2450 grams at 36th gestational weeks
(BW between 1500-1599 gr: 17.1%, 1600-1699 gr: 13.8%, 1700-1799 gr: 8.8%, 1800-1899 gr: 8.2%, 1900-1999gr:
2.9%, =2000 gr: 1.3%). Small for gestational age (SGA; OR:2.52, 95% Cl:1.48-4.30), neonatal resuscitation (OR:3.23,
95% Cl:1.87-5.57), low Apgar score (OR:2.08, 95% Cl:1.03-4.20), congenital heart disease (OR:2.25, 95% Cl:1.38-
3.69), hemodynamic instability (OR:3.67, 95% Cl:1.92-7.02), intraventricular hemorrhage (OR:2.86, 95% Cl:1.40-5.86)
were associated with ROP. In the multivariate logistic regression, prolonged mechanical ventilation (duration >2 days)
and oxygen supplement (duration >9 days) were identified as independent risk factors that presented highest odds
for retinopathy (OR:8.79, 95% Cl: 5.53-13.99 and OR:4.67, 95% ClI: 2.26-9.66). Therapy was warranted in 22 (1.5%)
neonates (Type-1 ROP in eighteen, aggressive-ROP in four patients). Four infants with BW >=1800 grams delivered
ROP-treatment.

Conclusion: ROP incidence is 7.6% and treatment-warranted retinopathy is 1.5% in neonates born >1500 grams.
Preterm-infants with SGA, neonatal resuscitation, congenital heart disease and hemodynamic instability requiring
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inotropes, intraventricular hemorrhage and the ones necessitating prolonged mechanical ventilation and oxygen supplement are more likely
to develop ROP.

Key Words: Intravitreous injections, Photocoagulation, Retinopathy of prematurity, Risk factors

o0z
Amac: Dogum agrligr (DA) 1500 gram ve Ustindeki yenidoganlarda prematlre retinopatisi (ROP) sikiginin ve risk faktorlerinin
degerlendiriimesi

Gerec ve Yontemler: Retrospektif, tek-merkezli, kohort olarak planlanan galismaya 2010-2019 vyillarinda yogun bakima yatirilan ve
ROP taramasi yapilan preterm yenidoganlar alindi. Dogum agirigi <1500 gram, konjenital anomalisi olan, tarama 6ncesi kaybedilen, dis
merkeze yonlendirilenler calisma disi birakildi. Olgularin maternal-neonatal ozellikleri, Klinik verileri, retinopati-tarama bulgulari (evre, boélge,
plus-hastalik), uygulanan tedaviler kaydedildi. Coklu regresyon analiziyle ROP gelisimindeki risk faktérleri degerlendirildi.

Bulgular: Genel ROP insidansi 1431 yenidoganda %7.6 bulundu. En buyUtklerini 36. gebelik haftasinda dogan 2450 gram agirigindaki
pretermin olusturdugu retinopati olgularinin dogum agirligina goére sikligr 1500-1599 gr: %17.1; 1600-1699 gr: %13.8; 1700-1799 gr:
%8.8; 1800-1899 gr: %8.2; 1900-1999 gr: %2.9; >2000 gr: %1.3 bulundu. Gestasyonel haftasina gére DA 10 persentilin altinda dogum
(SGA; OR: 2.52, %95CI: 1.48-4.30), neonatal resusitasyon ihtiyaci (OR:3.23, %95 Cl: 1.87-5.57), Apgar dusukligu (OR:2.08, %95 CI:
1.03-4.20), kalp hastaligi (OR:2.25, %95CI: 1.38-3.69), hemodinamik bozukluk (OR:3.67, %95 CI: 1.92-7.02), intraventrikUler hemoroji
(OR: 2.86, %95 Cl:1.40-5.86) varligiyla retinopati gelisimi arasinda iliski saptandi. Coklu regresyon analizinde uzamis mekanik ventilasyon
(>2 guin) ve oksijen desteginin (>9 guin) en yuksek olasiligr veren bagimsiz risk faktdrleri oldugu saptandi (OR:8.79, %95 Cl: 5.53-13.99;
OR: 4.67, %95 Cl: 2.26-9.66). Yirmi iki (%1.5) hastada tedavi ihtiyaci dogdu (Tip-1 hastalik: onsekiz hastada, agresif-ROP: dért hastada).
Dogum kilosu 1800 gram ve Usttindeki bes bebekte tedavi ihtiyacl dogdu.

Sonug: Dogum agirigi 1500 gram ve Ustlindeki bebeklerde retinopati %7.6, tedavi intiyaci %1.5 sikligindadir. Neonatal resusitasyon,
SGA, intraventrikUler hemoroji, uzamis solunum ve mekanik ventilasyon destegi, kalp hastaligi, inotrop ihtiyaci gdsteren hemodinamik
bozukluklar retinopati gelisimini artiran risk faktorleridir.

Anahtar Sozciikler: intravitreal enjeksiyonlar, Fotokoagulasyon, Prematdirite retinopatisi, Risk faktérleri

(8). The greater survival of the immature infant brings along
the increased risk of retinopathy. The socioeconomic status
of the countries, accessibility of health care facilities and the
quality of neonatal care influence ROP incidence (5). Moreover,
suboptimal care in developing countries results in developing
ROP in more mature preterm neonates (6). ROP remains to be
a problem in neonates born less than 28 gestational weeks in
developed countries; but, it can appear in the newborn of later
gestations (7). In a Turkish, multicentered study, ROP incidence
is documented 13.3% and severe ROP 0.4% in infants born
after 32 gestational weeks (8). Regarding this fact, the current
study is conducted to investigate the incidence of ROP in
infants of BW =1500 grams in a highly-populated, tertiary
neonatal intensive care unit (NICU). The second outcome was
to assess risk analysis for developing ROP in this specific group
of neonates.

INTRODUCTION

Retinopathy of prematurity (ROP) is a vasoproliferative
disorder of the retina that occurs due to various insults during
the development of the organ in the preterm infant (1). If left
unrecognized and not treated promptly, the disease proceeds
to future childhood blindness. A 2010-study including ten
countries (Turkey, USA, China, India, Indonesia, Brazil, Iran,
Russian Federation, Mexico, Thailand) showed ROP is the
cause of approximately two-thirds of visual impairments (2).
The same data estimated 30.000 impaired visual functions in
184,700 preterm infants developing ROP (2).

The vascularization of the retina starts at prenatal 15-18
gestational weeks and is completed around 36th gestational
weeks at the nasal region and 40th gestational weeks at
the temporal region of the retina (can be delayed up to
postmenstrual 48-52 gestational weeks (3). Until then, the retina
of the preterm infants is not fully vascularized and is vulnerable
to specific insults that may interrupt the normal physiological
vascularization. In the routine practice of ROP screening, the
classification of disease severity (ROP stage | to stage V) is
based on the 2005 International Committee for the Classification
of Retinopathy of Prematurity ICROP) classification (4). Stages
[l and higher stages are described as advanced stages; plus-
disease represents the dilatated and tortuous vessels. Partial or
complete retinal detachment can occur at stages IV ve V and
proceeds to visual impairment (4).

MATERIAL and METHODS

This retrospective, single-center, observational cohort was
conducted in a highly-referral, level-lll NICU following the ethical
approval of the study (ethics committee of Istinye University
Antalya Medical Park Hospital; IRB approval no: 2019/1, date:
23.04.2019). All preterm neonatal intensive care admissions,
who were born less than 37th gestational weeks, delivered
cardiorespiratory support (oxygen requirement = 40% to attain
pulse oxygenation at 90%, invasive mechanical ventilation —

Infants with earlier gestational age (GA) and low birth weight (BW)
are susceptible to this potential cause of childhood blindness

MV, prolonged oxygen therapy, hemodynamic instability) and
screened for ROP between 2010 and 2019 were reviewed.
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Infants of BW <1500 grams, congenital anomalies, those who
died or transferred to another facility before ROP screening and
lack of patient data were excluded from the study.

Following the national ROP guideline, our local institutional policy
is to screen all preterm infants born above 32 gestational weeks
at postnatal 4th weeks before hospital discharge if they require
cardiorespiratory support (ROP screening was performed
after 4th weeks if they were discharged earlier) (3). We have to
mention indirect binocular ophthalmoscopes are used for the
retinal screening following the dilatation of the eye 1-hour before
examination with phenylephrine 0.1% and cyclopentolate
0.1%. The findings for each eye are recorded according to i) the
location of the involvement, ii) the extend by clock hour, iii) stage
at the vascular-avascular junction and iv) the presence of plus-
disease (at least 2 quadrants of dilation and tortuosity of the
posterior retinal vessels) defined by 2005 ICROP classification
(4). Severe ROP is defined as grade-3 ROP or more advanced
stages including plus-disease. Agressive posterior ROP is
another term that describes the rapidly evolving plus-disease
at posterior locations (zone-1 or posterior zone-2) with flat
intraretinal neovascularization and vascular loops (5). The
patient follow-up is guided by the recommendations of Turkish
Neonatal and Turkish Ophthalmology Societies consensus
guideline on the retinopathy of prematurity and treatment is
warranted for retinal findings that characterize Type-1 ROP
such as: zone-1, grade-3 without plus disease or in zone-1, any
stage with plus disease, or ROP in zone-2, grade-2 and 3 with
plus disease and APROP (3,9). The maximum stage of ROP
for each infant was recorded from the medical files accordingly.

Maternal (hypertension, diabetes mellitus and rupture of the
membranes) and neonatal factors such as BW and GA, small
for gestational age (SGA; BW >2 SD below the mean or <10th
centile for gestational week, gender, multiple gestations, mode
of delivery, assisted reproductive technology (ART) and neonatal
resuscitation were retrieved from the medical database. The
clinical variables including respiratory distress syndrome (RDS),
invasive MV and oxygen requirement (via hood and noninvasive
ventilation), echocardiographically-confirmed congenital heart
disease (both cyanotic and left-to-right shunting cardiac
anomalies), hemodynamic instability (any systolic blood
pressure < 3rd percentile for age) that requires the use of
inotropes (sympathomimetic drugs: dopamine, dobutamine,
adrenaline infusions), intraventricular hemorrhage (IVH),
sepsis (early and late-onset sepsis), necrotizing enterocolitis
(NEC), bronchopulmonary dysplasia (BPD; persistent oxygen
dependency up to 28 days of life) and if received, packed red
blood cell (PRBC) transfusions were recorded (10).

SPSS version-21 (IBM Statistical Package for the Social
Sciences) was used for statistical analysis. Following the
normality assumption for numerical variables, the results were
presented as percentage (%), meanzstandart deviation (SD)
or median (interquartile range: IQR, 25%-75%). Mann-Whitney
U test (for nonparametric variables) or independent sample
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t-test was used to compare the differences. Chi-squared test
or Fischer exact test was performed for categorical variables.
Receiver operating characteristic (ROC) analysis calculated
the cutoff values, the area under the curve (AUC), sensitivity,
specificity, positive predictive value (PPV) and negative predictive
values (NPV) for the duration of invasive MV and oxygen supply
using Medcalc statistical program (free-trial version). Logistic
regression determined the odds ratio (OR) and 95% confidence
intervals (Cl) for proceeding ROP and a P-value of 0.05 was
used as the threshold for statistical significance.

RESULT

Overall ROP incidence was 7.6% in 1431 infants with the largest
one born 2450 grams at 36th gestational weeks and treatment
was warranted in 1.5% of the population (Table ). In respect
to categorical birthweights, the rates were 17.1%, 13.8%,
8.8%, 8.2%, 2.9% ve 1.3% in every 100 grams increase in BW
(1500-1599 grams, 1600-1699 grams, 1700-1799 grams,
1800-1899 grams, 1900-1999 grams and =2000 grams,
respectively; Figure 1). According to ROP grades and zones,
grade-1 disease was observed in 65.1% (71/109), grade-2
in 19.3% (21/109), grade-3 in 11.9% (13/109) and zone-1 in
13.8% (15/109), zone-2 in 17.4% (19/109), zone-3 in 68.8%
(75/109) of retinopathic infants. Plus-disease occurred in five
neonates with BW <1700 grams, while four (3.7%) infants
developed rapidly evolving APROP.

The maternal and neonatal characteristics are shown in Table
Il. The demographic outcome demonstrated ROP was not
associated with any maternal risk factors, but inversely related
with BW (OR:0.99, 95% CI: 0.99-1.00), and GA (OR: 0.39, 95%
Cl: 0.31-0.49). Infants born SGA had a 2.5-fold increase in
developing retinopathy (OR: 2.52, 95% Cl:1.48-4.30). Univariate
logistic regression identified increased retinopathy risks with
several clinical variables such as neonatal resuscitation at birth
(OR: 3.23, 95% CI: 1.87-5.57), Apgar score <7 (OR: 2.08,
95% Cl: 1.03-4.20), oxygen delivery (OR: 2.40, 95% Cl: 1.59-
3.61), invasive MV (OR: 2.72, 95% Cl. 1.65-4.48), congenital
heart diasease (OR: 2.25, 95% Cl: 1.38-3.69), hemodynamic
instability necessitating inotrope use (OR: 3.67, 95% CI: 1.92-
7.02), and IVH (OR: 2.86, 95% Cl: 1.40-5.86) (Table IlI).

Invasive MV more than two days and oxygen supply exceeding
nine days had the sensitivity of 91.3% and 72.3%, but low-
to-moderate specificity of 57.6% and 79.2% in ROC analysis
(invasive MV: AUC: 0.78, sensitivity: 91.3%, specificity: 57.6%
PPV: 29.6%, NPV: 97.1% and oxygen therapy: AUC: 0.74,
sensitivity: 72.3%, specificity: 79.2%, PPV: 29.9%, NPV: 96%)
(Figure 2). In the multivariable regression model, prolonged
invasive MV (duration >2 days) and oxygen supply (duration >9
days) were identified as the independendant risk factors with
highest odds ratios for developing retinopathy (OR: 8.79, 95%
Cl: 5.53-13.99 and OR 4.67, 95% CI: 2.26-9.66, respectively;
Table IV).



Table I: ROP incidence according to categorical birthweight.
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Birthweight (grams) 1500 - 1599 1600-1699 1700-1799 1800-1899 1900- 1999 = 2000 gr Total
(n=199) (n=188) (n=297) (n=147) (n=206) (n=394) (n=1431)
ROP (any grades) 34 (17.1%) 26 (13.8%) 26 (8.8%) 12 (8.2%) 6 (2.9%) 5 (1.3%) 109 (7.6%)
Grade-1 6 (47.1%) 9 (73.1%) 20 (76.9%) (75%) 3 (50%) 4 (80%) 1(65.1%)
Grade-2 (26.5%) 4 (15.4%) 2 (7.7%) 2 (16.7%) 3 (50%) 1(20%) 21 (19.3%)
Grade-3 (17.6%) 2 (7.7%) 4 (15.4%) 1 (8 3%) - - 3 (11.9%)
Plus-disease (8.8%) 2 (7.7%) - - - 5 (4.6%)
APROP (8.8%) 1 (3.9%) - = - - 4 (3.7%)
Zone-1 (14.7%) 3 (11.5%) 5(19.2%) 2 (16.7%) = - 5 (13.8%)
Zone-2 (11.8%) 8 (30.8%) 5(19.2%) - 2 (33.3%) - 9 (17.4%)
Zone-3 73.5%) 15 (67.7%) 16 (61.5%) 10 (83.3%) 466.7%) 571 OO%) 5 (68.8%)
TW-ROP 4.5%) 4 (2.1%) 5(1.7%) 2 (1.4%) 2 (1.0%) = 22 (1.5%)
Anti-VEGF therapy 3.0%) 4 (2.1%) 3 (1.0%) 2 '4%) 1 (0.5%) - 16 (1.1%)
Laser photocoagulation 3 (1.5%) - 2 (0.7%) ' 1 (0.5%) - 6 (0.4%)
Postmenstrual age (weeks)* 39 (37.75-40) 40 (37.5-41) 40 (38-41) 40.5 (40-41) 40 (39-42) 4(1(;3%)5 ) -

ROP: Retinopathy of prematurity, APROP: Aggressive posterior ROR, TW = ROP: Treatment warranted ROP, VEGF: vascular endothelial
growth factor - Anti-VEGF therapy refers to intravitreous injection of Bevacizumab (Avastin®), ranibizumab (Lucentis®) or aflibercept (Eylea®).

*Median (interquartile range 25%-75%)

Table Il: Maternal and Neonatal Characteristics.

No ROP ROP Univariate logistic regression
(n=1322) (n=109) OR 95% CI p
Maternal Factors
Maternal age, (years)* 29.84 + 6.37 28.93 + 6.27 0.978 0.948-1.008 0.152
Hypertension,t 131 (9.9%) 7 (6.4%) 0.624 0.284-1.370 0.240
Placental problems, ' 39 (3.0%) 4 (3.7%) 1.2583 0.439-3.574 0.673
Rupture of membrane, 48 (3.6%) 3 (2.8%) 0.751 0.230-2.452 0.636
Diabetes mellitus, 104 (7.9%) 14 (12.8%) 1.726 0.951-3.131 0.073
Antenatal steroid, 507 (38.4%) 32 (29.4%) 0.668 0.436-1.024 0.064
ART, T 9 (6.0%) 6 (56.5%) 0.917 0.390-2.153 0.841
Natal Characteristics
Mode of birth delivery
Caesarean sectiont 1043 (78.9%) 88 (80.7%)
Vaginal birtht 279 (21.1%) 21 (19.3%) 1.121 0.684-1.837 0.651
Multiple birth,* 86 (6.5%) 7 (6.4%) 0.986 0.445-2.187 0.973
Gestational age* (weeks) 33.90 + 1.33 32.82 + 0.79 0.395 0.312-0.498 <0.001
Birthweight* (grams) 1886 (1700 - 2210) 1659 (1575 - 1787.5) 0.999 0.999-1.000 0.002
SGA,* 102 (7.7%) 19 (17.4%) 2.525 1.480-4.309 0.001
Gender,’

Male 668 (50.5%) 57 (52.3%)

Fernale 654 (49.5%) 52 (47.7%) 0.932 0.630-1.378 0.723
Postnatal transfers,’ 438 (33.1%) 41 (37.6%) 1.217 0.812-1.823 0.341

*mean + SD, 1%, *median (interquartile range [IQR]: 25%-75%). Postnatal transfers refer to the infants given birth in a health facility other than

the center where the neonatal care will be delivered. ART: assisted reproductive technology, SGA: small for gestational age (birthweight >2 SD

below the mean or <10" centile for gestational week)

The therapy (intravitreous anti-vascular endothelial growth
factor-antiVEGF therapy and laser photocoagulation) was
warranted in 22 (1.5%) neonates with Type-1 ROP in eighteen
infants (13 patients: zone-1 grade-3 ROP without plus-disease;
5 patients: zone-2, grade 2 with plus-disease) and APROP
in four infants. Four newborns with =1800 grams received
retinopathy treatment (all infants were born with low Apgar
scores and necessitated neonatal resuscitation; two infants had
left-to-right shunted cardiac disease and presented the signs of
severe cardiac failure; another one acquired grade-2 [VH).

DISCUSSION

Until recently, the screening of retinopathy in premature
babies was restricted to infants born less than 1500 grams
or 30 gestational weeks; however, increasing reports
of ROP developing in larger neonates have obliged the
American Academy of Pediatrics and American Academy of
Ophthalmology societies to reconsider their recommendations
(11). The recent ROP guideline revised in 2018, advised the
screening of infants of BW between 1500grams and 2000
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Table llI: Neonatal Complications Related to Prematurity.

No ROP ROP Univariate logistic regression

(n=1322) (n=109) OR 95% ClI P
Neonatal resuscitation, * 81 (6.1%) 19 (17.4%) 3.234 1.878-5.570 <0.001
Apgar score <7, t 61 (4.6%) 0(9.2%) 2.088 1.038-4.202 0.039
0, therapy, ) 592 (44.8%) 2 (66.1%) 2.400 1.591-3.619 <0.001
Days on O2 therapy (days)* 7 (6-9) 0 (8.5-13) 1.238 1.156-1.325 <0.001
Invasive MV, T 118 (8.9%) 23 (21.1%) 2.729 1.659-4.487 <0.001
The length of invasive MV (days)* 2 (1-4) 4 (3-5) 1.234 1.010-1.506 0.039
RDS, * 101 (7.6%) 14 (12.8%) 1.782 0.981-3.235 0.058
BPD, T 1(0.8%) 2 (1.8%) 2.228 0.487-10.180 0.302
Congenital heart disease, T 140 (10.6%) 23 (21.1%) 2.258 1.380-3.694 0.001
Hemodynamic instability-inotropes * 47 (3.6%) 3 (11.9%) 3.674 1.921-7.025 <0.001
IVH prior to ROP, * 45 (3.4%) 0 (9.2%) 2.866 1.402-5.860 0.004
Sepsis, T 95 (7.2%) 8 (7.3%) 1.023 0.483-2.165 0.953
NEC, t = 3 (2.8%) - - -
Blood (PRBC) transfusion, * 129 (9.8%) 1(10.1%) 1.038 0.542-1.987 0.910

*median (interquartile range [IQR]:25%-75%), 1%, MV: Mechanical ventilation, RDS: Respiratory distress syndrome, BPD: Bronchopulmonary
dysplasia, IVH: Intraventricular hemorrhage, ROP: Retinopathy of prematurity, NEC: Necrotizing enterocolitis, PRBC: Packed red blood cell

Table IV: Multiple logistic regression model for developing ROP.

95% C.I. for EXP(B)

Variables Exp (B) L. L. p
Lower limit Upper limit
SGA 3.188 1.729 5.880 <0.001
Neonatal resuscitation 2.521 1.339 4.748 0.004
Duration of O, therapy >9 days 4.677 2.263 9.666 <0.001
Invasive MV >2 days 8.799 5.533 13.992 <0.001
Congenital heart disease 2.442 1.266 4.708 0.008

*Nagelkerke R? of the multivariate regression model: 0.420. SGA: Small for gestational age (birthweight >2 SD below the mean or <10th centile

for gestational week), invasive MV: Invasive mechanical ventilation

grams who fuffill certain criteria (9). This suggestion was
applicable for many developing countries since the incidence
varied upon the socioeconomic status, birth conditions and
the quality of neonatal care (5,12). Data suggest that more
mature preterm babies can develop severe ROP and screening
guidelines might not be appropriate to detect retinopathy in
middle-to-low income societies (13). Numerous publications
from different countries point out the concern for developing
retinopathy in infants of BW >1500 grams: a Mexican study
demonstrated 19.9% of the screened newborns fell out of the
American Academy of Pediatrics 2018-guidelines and 38% of
these outliers required ROP treatment (11). In another study
from Lithuania, ROP therapy was applied to 54% of infants with
BW >1500 grams (14). Several reports featuring retinopathy in
neonates of BW between 1500 grams and 2000 grams and GA
32 weeks and 37 weeks share similar data in Turkey (8,15-20).
A retrospective study evaluating 5920 ROP screening between
2011 and 2015 from Zeynep Kamil Maternity and Children’s
Disease Training and Research Hospital demonstrated 36
infants (0.61%) with BW >1500 grams developed ROP in
Istanbul (largest infant with GA 36 weeks and 2900 grams) (15).
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Kola et al. (20) studied all preterm infants of GA <36 weeks in the
Eastern Black-Sea region of Turkey and reported 46.9% rate of
retinopathic patients were above 1500 grams. The authors also
suggested screening preterm neonates born <33 gestational
weeks and <1770 grams. The incidence is highly variable:
9.3% retinopathy rate in Western- Black-Sea region, 11.1%
in Central Anatolia, 17.8% in istanbul (16,20,21). In 2015, the
ROP Neonatal Study group reported the incidence as 14.5%
for all grades of ROP, 0.06% for grade-3 and higher grades and
0.067 % for laser photocoagulation therapy (8). Three years after,
another multicentered, prospective study (TR-ROP) involving
69 Turkish NICUs evaluated 6115 preterm infants (19% of the
population were above 32 gestational weeks) (7). TR-ROP study
demonstrated the incidence as 10.3% and 3.8% for infants of
BW 1500-2000 grams and BW >2000 grams. Moreover, the
authors observed 1% of the infants (BW: 1500-2000 grams)
required treatment and concluded the screening of preterms
born <34 gestational weeks or BW<1700 grams in Turkey. In
the present study, 1431 ROP screening was performed at one
of the highest-referral healthcare facility in the city of Antalya to
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Figure 1: ROP incidence according to birthweight.

the infants with BW >=1500 grams within 10 years period. A total
of 109 neonates (7.6%) developed retinopathy (including all
grades) and 22 (1.5%) of the patients required therapy (1.7 %,
1.4% and 1% in infants of BW 1700-1799 grams, 1800-1899
grams and 1900-1999 grams, respectively). We observed five
infants were above 2000 grams, with the largest one born 2450
grams and 36th gestational weeks. Given the facts, Turkish
Neonatal and Turkish Ophthalmology Societies suggested
screening for retinopathy in neonates with BW >1500 grams
or GA >32 weeks who require cardiopulmonary support or at
risk for ROP (3). Our findings confirmed the study of Chen et al.
(23), that retinopathy screening varies greatly between intensive
care units and each neonatal care facility should develop its
screening criteria in light of the environmental characteristics.

Several prenatal-perinatal factors other than BW and GA have
been identified in the development of retinopathy. Excessive
and/or inappropriate oxygen therapy appears to be the major
contributor of ROP in more mature infants (15,20). Maternal
diabetes mellitus, intraventricular hemorrhage, sepsis and
pneumonia, pulmonary disease, mechanical ventilation,
hypotension requiring inotropes, birth in a health-facility other
than the center where the neonatal care will be delivered are
some of the risk factors in larger neonates (9,12,15,23-25).
Hungi et al. (26) identified increased risks with sepsis, neonatal
jaundice, RDS and oxygen therapy in developing severe ROP
in more mature infants. Our findings confirmed that infants with
SGA, hemodynamic instability, IVH, congenital heart disease
and those who required neonatal resuscitation at birth, invasive
MV and oxygen supply were likely to develop ROP. However,
the highest odds for retinopathy occurred when the infants
delivered invasive MV more than two days and oxygen supply
exceeding nine days in the multivariate regression. The influence
of oxygen supply has been demonstrated in previous studies
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(7,27,28). Supplemental oxygen insults the vasculature during
the vasoconstrictive phase (phase-l) and vasoproliferative
phase (phase-Il) proceeds after postmenstrual 32 weeks but
has a wide range of onset. In very low birthweight neonates,
prolonged mechanical ventilation for more than 7 days is
identified as a risk factor, while each day of oxygen supply
increases the risk of retinopathy 1.023-fold in infants of BW
>1500 grams (7 ,28). The findings supported the role of oxygen
on retinopathy regardless of BW. Acute and chronic respiratory
conditions like RDS and BPD, which are known to influence
retinopathy in preterm infants, did not have any impact on
developing ROP in this study (29,30).

The subject of cardiac disease is a matter of debate in
developing ROP. Previous research reported an association
with cyanotic heart disease (31). Conversely, reduced perfusion
due to by-pass of systemic blood flow in left-to-right shunting
conditions like PDA might cause retinal hypoxia and attribute
to developing ROP (32-34). Increased pulmonary circulation
and systemic infections contribute to the pathophysiological
process of retinopathy (35). Our data also suggested increased
risks for congenital heart disease (OR: 2.25, 95% Cl: 1.38-
3.69) and hemodynamic instability requiring inotrope use (OR:
3.67, 95% Cl: 1.92-7.02). Moreover, we observed, treatment-
warranted ROP (TW-ROP) occurred in infants with BW >1800
grams who possess mostly left-to-right shunted cardiac
conditions. Our findings confirmed the study of Thomas et
al. (81), who reported any hemodynamic alterations resulting
in reduced systemic perfusion, oxygenation and the following
reperfusion contributed to ischemic damage of retinal tissue.
The authors also identified hypotension and the use of
inotropes were more likely to develop severe ROP. However,
the reason behind this fact remained unclear. Future research
should encompass the influence of hemodynamic alterations
and inotrope administrations, whether if retinopathy can occur
due to insufficient perfusion, retinal ischemia-reperfusion, or a
direct impact of sympathomimetic drugs (inotropes) on retinal
vasculature. Nevertheless, close monitoring of hemodynamic
status and delicate optimization of oxygen saturation shields a
protective mechanism for ROP development.

Predictive models have been developed to define an infant
at risk for retinopathy (12). However, screening infants born
>1500 grams is open to dispute because the majority of NICU
admissions require cardiorespiratory support and screening
them all (born <37 weeks) are not feasible in the daily practice
of neonatal care. That’s why the decision of retinal screening is
left to the discretion of the neonatologist in both national and
international guidelines (3,9). Hence, the attending physician
needs to incorporate additional data other than BW, lower
gestations or cardiorespiratory support. We observed a strong
relationship between SGA infants and retinopathy in the present
study. However, the literature search appointed controversial
data on the topic of SGA. Previous investigations found out
SGA as an independent predictor of ROP, lower risk of ROP
or no indicator of ROP at all (35-39). Chronic uterine hypoxia,
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Figure 2: ROC analysis demonstrating length of endotracheal invasive mechanical ventilation and the duration of total days in O, therapy.

nutrient restriction and antioxidant deficiency might contribute
to SGA in developing ROP (7,37). A 2.52-fold increase in SGA
of this study suggested, screening recommendations should
narrow down the frequency of follow-up for early ROP detection
in these newborns. The second risk assessment for retinopathy
should include Apgar scores and the need for resuscitation at
birth; because both parameters influenced developing ROP
in the present study. Low Apgar scores, which is generally an
indicator of poor neonatal health, retinal screening should be
considered in infants of BW >1500 grams (28). The authors of
the present study oppose this suggestion. Low Apgar scores
do not diagnose asphyxia and predict individual neurologic
outcomes alone (40). It should be embodied in other neonatal
variables in the decision-making process of retinal screening.

The limitations of this study were retrospective nature for
the potential risk of bias. Designing single-center research
also limited the study outcomes to generalize conclusions.
The absence of long-term treatment outcome was another
limitation. However, much of the previous research focuses on
risk analysis of neonates born at gestations 32 weeks and earlier
and the subject of retinopathy is a relatively rare investigated
area for more mature preterm infants. Hence selecting a preterm
population of BW =1500 grams from a highly-referral neonatal
center within ten years period and obtaining risk analysis for this
group was the strength of this study. The results emphasized
the need for ROP screening criteria in resourced-limited settings
to become wider than highly-income countries.

CONCLUSION

ROP remains a leading cause of childhood blindness and can
develop in more mature neonates. The overall incidence is
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7.6% and treatment-warranted retinopathy is 1.5% in neonates
born =1500 grams. Preterm infants with SGA, neonatal
resuscitation, congenital heart disease and hemodynamic
instability requiring inotropes, intraventricular hemorrhage and
the ones necessitating prolonged mechanical ventilation and
oxygen supplement are more likely to develop ROP.
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ABSTRACT

Objective: Anthracyclines which are the main drug of chemotherapy protocols had cardiotoxicity as the most
frequent and well-known side effect. We aimed to evaluate prospectively the heart rate variability with 24-hour Holter
electrocardiography (ECG) in children with cancer who treated with anthracycline drugs.

Material and Methods: The 24-hour Holter ECG monitoring was performed at the baseline, at time of 120 mg/m? and
>240 mg/m? of cumulative anthracycline dose in patients with cancer who treated with anthracycline. The time-domain
and frequency-domain measurements of heart rate variability (HRV) were obtained. The patients were classified into
three groups as Group1:at baseline(n=54), Group 2:>120mg/m? (n=54), Group 3:>240mg/m? (n=54).

Results: The median age was 48 months (range 9-192 months). All types of cancer were 38 patients (70.4%) of
acute leukemia, two patients (3.8%) of T lymphoblastic lymphoma, and 14patients (25.8%) of other childhood cancer
who treated with anthracycline. However, all heart rate variability parameters were decreased after each increased
cumulative anthracycline dose, especially time-domain parameters such as nSDNN index, rMSSD, pNN50, frequency
parameters such as LF, HF, and Total power were significantly altered among Group1 and Group 3. LF/HF ratio was also
statistically significantly increased in Group 3. According the heart rate parameters, the mean average heart rate, mean
minimum heart rate and mean RR were statistically significantly prolonged from Group1 to Group 3.

Conclusion: Heart rate variability parameters are a noninvasive technique to demonstrate cardiac autonomic neural
dysfunction and early myocardial injury. The 24-hour Holter ECG may be used for detecting early cardiac dysautonomia
effect during anthracycline treatment with each elevated 120mg/m? anthracycline of cumulative dose.

Key Words: Cardiotoxicity, Cumulative anthracycline, Heart rate variability

0z
Amac: Kemoterapi protokollerinin temel ilaci olan antrasiklinler en sik kardiyotoksisite yan etkisine sahiptir. Antrasiklin ile

tedavi edilen kanserli cocuklarda kalp hizi degiskenligini 24 saatlik Holter elektrokardiyografi (EKG) ile prospektif olarak
degerlendirmeyi amacladik.
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Gerec ve Yontemler: Antrasiklin ile tedavi edilen kanserli hastalarda hi¢ tedavi ailmadan, 120mg/m? ve =240 mg/m? kiimUlatif antrasiklin
dozunda 24 saatlik Holter EKG monitérizasyonu yapildi. Kalp atis hizi degiskenliginin (HRV) zaman alani ve frekans alani dl¢ctimleri elde
edildi. Hastalar G¢ gruba ayrildi: hig tedavi almadan Grup 1 (n = 54), Grup 2 :>120 mg/m? (n = 54), Grup 3: =240 mg/m? (n = 54) seklinde
ayrild.

Bulgular: Ortanca yas 48 aydi (aralik 9-192 ay). 38 (% 70.4) hasta akut I6semi, iki hasta T lenfoblastik lenfoma (% 3.8) ve 14 hasta (% 25.8)
diger cocukluk ¢agdi kanserleridir. Bununla birlikte, ttim kalp hizi degiskenleri, n"SDNN indeksi, rMSSD, pNN50 gibi zaman parametreleri ve
LF, HF ve Toplam gti¢ gibi frekans parametreleri gibi her artan kiimulatif antrasiklin dozu ile azalma goéruldtgu beliflendi. LF/HF orani da
Grup 3'te istatistiksel olarak anlamli sekilde artis gosterdigi saptandi. Kalp hizi parametrelerine gére, ortalama kalp hizi, ortalama minimum
kalp hizi ve ortalama RR, kimulatif doz artik¢a istatistiksel olarak anlamli sekilde uzadigi belirlendi.

Sonug: Kalp hizi degiskenleri, kardiyak otonomik néral disfonksiyonu ve erken miyokardiyal hasarnn gosterilmesi icin invazif olmayan
bir tekniktir. 24 saatlik Holter EKG’si, her artan 120 mg/m? antrasiklin kiimilatif dozu ile antrasiklin tedavisi sirasinda erken kardiyak

dysautonomia etkisini saptamak igin kullanilabilir.

Anahtar Sozciikler: Kardiyotoksisite, Kimulatif antrasiklin, Kalp hizi degiskenligi

INTRODUCTION

Anthracycline-induced cardiotoxicity changes from subclinical
ventricular dysfunction to severe cardiomyopathy and heart
failure. These cardiotoxic events are generally categorized by
their time of onset as acute (occurring during or immediately
after treatment), early (occurring within1 year of exposure), or
late (occurring 1 or more years after initial exposure) (1-4).

It is well known that anthracycline-induced cardiotoxicity is
dose-dependent (5). The cumulative percentage of patients
who experienced an on-study cardiac event was 7% at a
cumulative doxorubicin dose of 150 mg/m?, increasing to 9%,
18%, 38%, and 65% of patients at cumulative doses of 250
mg/m?, 350 mg/m?, 450 mg/m?, and 550 mg/m?, respectively.

Although these are not an exact standard method for assessing
cardiotoxicity, 12 derivations electrocardiography (ECG), 24-
hour Holter ECG or echocardiography, can be used. The 24-
hour Holter ECG monitoring includes a continuous recording of
all electrocardiographic data for a period of 24 or 48 hours. A
typical Holter monitor report includes total heartbeats, average
heart rate, maximum and minimum heart rates, number of
premature beats (supraventricular and ventricular), episodes
of tachyarrhythmia and the etiology of the arrhythmias (eg,
supraventricular or ventricular), longest R-R interval and any
pauses greater than three seconds and etiology of the pauses
(eg, sinus pauses versus AV block), and ST-segment change
(6,7). The 24-hour Holter ECG also provides more prognostic
information apart from the detection of arrhythmias such as
heart rate variability (HRV). Therefore, the autonomic nervous
system function can be assessed when the various time
domains of HRV are measured.

To the best of our knowledge, the studies which assess
the anthracycline-induced cardiotoxicity with the 24-hour
Holter ECG, are rare. Therefore, we aim to identify important
predictors of arrhythmias, subclinical ventricular dysfunction,
acute and early cardiotoxic events, and the HRV after increased
cumulative anthracycline dose with 24-hour Holter ECG in
children with cancer who treated with anthracycline drugs.

MATERIALS and METHODS

This study was performed between September 2014 and
September 2015 at Dr. Behcget Uz Children Hospital, Turkey.
Children with cancers who were treated with any anthracycline
drugs were included in the study group. All patients were
evaluated by the 24-hour Holter ECG monitoring at the baseline,
at the time =120 mg/m? and =240 mg/m? of cumulative
anthracycline dose in the 54 patients with cancer who treated
with anthracycline, respectively. The patients were classified into
three groups according to increasing cumulative anthracycline
doses: Group 1: at baseline (n=54), Group 2: =120 mg/m?
(n=54), Group 3: =240 mg/m? (n=54). The data of 24-hour
Holter ECG monitoring which obtained at the baseline (Group
1) were accepted as the control group. From the archive files,
the following data of the patients were collected such as age,
gender, history, physical examination, and medical information.
Written informed consent was obtained from all parents.

Children with cancers who have not the administration of
anthracycline drugs, and patients whose arrhythmia was
detected in the evaluation of the 24-hour Holter ECG monitoring
at the baseline time were excluded from this study.

The study was approved by the Dokuz Eylll University Faculty
of Medicine Clinical Research Ethics Committee with the
decision number 2014 / 24-17 dated 30.10.2014.

Holter ECG

The 24-hour Holter ECG inputs were recorded with three-
channel DMS 303A V11a Holter Recording Device (DMS Inc.,
New York, NY, USA). The recordings included a complete
day and night cycle. All recordings were analyzed using DMS
Cardioscan program (DMS Cardioscan 11.0 Holter analysis
program, DMS Software Inc., ABD. First of all, all the records
were cleaned from artifacts then ectopic beats and arrhythmias
were determined. In the 24-hour records, the following data
were obtained: minimum, maximum, and mean HRs, ventricular
or supraventricular ectopic beats, ventricular tachycardia (VT)
or supraventricular tachycardia (SVT) episodes, atrioventricular
block or sinus pause. Noisy data, artifacts, ectopic, and
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arrhythmia beats, pauses were excluded from the analysis.
Holter tapes were re-evaluated by a pediatric cardiologist.

HRYV analysis

The following time-domain indices were calculated; the
standard deviation of all normal sinus R-R intervals (SDNN);
mean of the standard deviations of all normal sinus R-R intervals
for all 5-minute segments of the entire recording (SDNNi);
the standard deviation of the averages of R-R intervals in all
5-minute segments of the entire recording (SDANN); root mean
square of the successive normal sinus R-R interval difference
(rMSSD); and the percentage of successive normal sinus R-R
intervals longer than 50 milliseconds (PNN50 %). The calculated
frequency-domain indices were: Variance of all R-R intervals -
total power (TP); power in the very low-frequency range - very
low frequency (VLF, 0.003-0.04 Hz); power in the low-frequency
range-low frequency (LF, 0.04-0.15 Hz); low-frequency power in
normalized units-normalized low frequency; power in the high-
frequency range-high frequency (HF, 0.15-0.40 Hz); and high-
frequency power in normalized units-normalized high frequency
and the ratio of low frequency to high frequency (LF/HF).

Statistical analysis

Statistical analyses were performed using the SPSS package
program version 21. Kolmogorov-Smirnov test was used to
check the normality assumption. Values are expressed as
mean+SD or median (interquartile range) as appropriate. One-
way analysis of variance (ANOVA) was used to compare the
means of normally distributed parameters among the groups.
The homogeneity of variances was assessed by the Levene
test. Post hoc tests were performed using Tukey’s method
when an overall significance was observed. Kruskal-Wallis tests
were conducted to compare non-normality distributed variables
among groups. Mann-Whitney U test was performed to test the
significance of pairwise differences using Bonferroni correction
to adjust for multiple comparisons. The relationship between the
numerical data is examined by Pearson’s correlation analysis.
The point biserial correlation model was used to investigate the
association between categorical and numeric data. An overall
P value of less than 0.05 was considered to show a statistical
significance.

RESULT

Demographic and echocardiographic characteristics

The data were collected from 54 patients with cancers. There
were 33 male (61.1 %) and 21 female (38.9 %) patients in the
baseline study group. The median age was 48 months (range
from 9 to 192 months). Table | showed the type of cancer in our
study. All types of cancer were distributed for 38 patients (70.4
%) of acute leukemia, two patients (3.8 %) of T lymphoblastic
lymphoma, and 14 patients (25.8 %) of other childhood cancer
who treated with anthracycline during chemotherapy protocols.
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Table I: Distribution of type of cancer at our study.
Frequency Percent

Type of cancer

(n) (%)
Acute leukemia (ALL+ AML) 38 70.4
Lymphoma (HL+ T cell lymphoblastic 7 13.0
lymphoma+ Burkitt lymphoma)
Solid tumour 9 16.6
Total 54 100.0

ALL=acute lymphoblastic leukemia, AML=acute myeloid leukemia,
HL= Hodgkin Lymphoma, Burkitt lymphoma, Solid tumour=
Neuroblastoma+ Hepatoblastoma+ Ewing sarcoma+ Wilms tumor+
Osteosarcoma)

Two patients died due to sepsis and respiratory failure at the
first 20 days of induction therapy. One patient followed up
another center.

Fifty-four patients had not malnutrition at the diagnosis time. Any
of our patients had not received radiotherapy. Aortic coarctation,
tricuspid insufficiency, PFO, ASD, mitral insufficiency, and left
shift of intraventricular septum in the mid septal region were
detected with echocardiography at 6 of 54 patients. But EF and
FS of all patients were detected normale.

Two of 54 patients were detected ventricular extrasystole (VES),
nonsustained ventricular tachycardia (VT) at the baseline time
of 24-hour Holter ECG monitoring. Antiarrhythmic treatments
were started according to these arrhythmia findings.

The mean values of the minimum, maximum, and average heart
rates obtained from 24-hour electrocardiography recordings
are given in Table Il. According to the heart rate parameters, the
mean average heart rate, and mean minimum heart rate was
statistically prolonged while mean RR was shortened especially
from Group 1 to Group 3 (p<0.05). Although the mean
maximum heart rate was no statistically significant difference
between at baseline time, =120 mg/m?, and =240 mg/m? of
cumulative anthracycline dose, the mean maximum heart rate
was prolonged with elevated cumulative anthracycline dose.
Despite no statistically significant difference between Group 1,
Group 2, and Group 3, the mean average rate, mean minimum
heart rate, and mean maximum heart rate, were become longer,
mean RR also was shortened (Table ).

Time and frequency domain indices of HRV parameters in
the study are shown in Table Ill. Time-domain indices SDNN
index, rIMSSD, pNN50, and frequency domain indices LF, HF,
VLF, and total power in Group 3 were significantly lower than
in Group 1 (<0.05). The frequency-domain LH/HF in Group 3
was significantly higher than in Group 1. Despite no statistically
significant difference between all groups, all HRV parameters as
SDNN, SDANN, SDNN index, rMSSD, pNN50, LF, HF, VLF, total
power shortened, while only frequency parameter of LH/HF
increased during elevated cumulative anthracycline dose. The
results of the frequency domain HRV parameters in the study
Group 3 showed significant alterations in favor of sympathetic
dominance when compared with the group 1 with increased



Table II: Comparison of heart rate parametres.
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Group 1(A) Group 2 (B) Group 3 (C) p (A-B) p (B-C) p (A-C)
Mean Average Heart rate (bpm) 97.78+18.1 108.8+16.96 112.76+£23.55 p=0.039 p=0.155 p=0.001
Mean Minimum Heart rate (bpm) 55.66+9.4 60.0+10.3 59.2+7.7 p=0.172 p=0.633 p=0.019
Mean Maximum Heart rate (bpm) 174.90+24.9 172.0£15.9 180.3+23.6 p=0.701 p=0.914 p=0.528
Mean RR (ms) 630.30+108.97 569.1+82.1 559+110.5 p=0.043 p=0.279 p<0.01

Data are shown as mean + standard deviation for normally distributed
(minimum-maximum values)*. Bold values indicate statistical significance.

variables; variables without normal distribution are shown as median

Table lll: Comparison of time- and frequency-domain heart rate variability parameters.

Group 1 (A) Group 2 (B) Group 3 (C) p (A-B) p (A-C) p (B-C)
SDNN 117.41+51.62 91.4+36.1 101.8+57.76 p=0.187 p=0.086 p=0.120
SDANN 105.98+49.09 77.9+40.5 91.5+53.5 p=0.134 p=0.083 p=0.114
SDNN index 55.94+23.99 44.4+19.7 44.1+22.04 p=0.391 p=0.008 p=0.422
rMSSD 43.5+22.2 29.7+19.3 32.46+20.1 p=0.299 p=0.011 p=0.476
pNN50 18.07+14.10 9.9+12.56 11.34+12.1 p=0.409 p=0.010 p=0.489
LF 657.42+440.12 536.0+412.0 461.0+360.0 p=0.631 p=0.018 p=0.519
HF 474.0+£426.0 282.0+271.0 247.0+£226.0 p=0.237 p=0.002 p=0.318
VLF 1996.0+1570.83 1317.0+992.0 1473.0+£1342.0 p=0.274 p=0.084 p=0.252
Total Power 3169.82+2352.0 2176.0£1677.0 2241.0£1903.0 p=0.323 p=0.025 p=0.293
LH/HF 2.0+1.21 2.6+1.3 2.86+1.75 p=0.516 p=0.023 p=0.960

PNN50= The amount of adjacent R—R intervals that are greater than 50 milliseconds for the whole analysis; rMSSD= The square root of the mean
of the sum of squares of differences between adjacent R-R intervals over the length of the analysis;, SDANN= The standard deviation of the means
of all R-R intervals for all 5-minute segments of the analysis; SDNN= The standard deviation of all R-R intervals over 24 hours; SDNN index=
SDNNI, mean of the standard deviations of all normal sinus R-R intervals for all 5-minute segments of the entire recording.

the ratio of low frequency to high frequency, and decreased
normalized high frequency and low frequency. All HRV indices
in patients between Group 1 and Group 2, were not statistically
significant differences. Also, all heart rate variability between
Group 2 and Group 3 were not statistically different owing to
the low patient numbers.

DISCUSSION

Anthracyclines, which are commonly used as part of first-line
chemotherapy protocols to treat a variety of hematological
and solid tumors are known to develop significant cardiac side
effects. Cytotoxic anthracyclines and radiotherapy are known to
cause persistent and progressive damage to the cardiovascular
system. Cardiomyocytes and cardiac progenitor cells have a
limited ability to regenerate (8).

The mean values of the minimum, and average heart rates
obtained from 24-hour Holter ECG recordings of patients with
acute rheumatic fever in the study of Karacan M. et al.(9), were
significantly higher than in the healthy control group. In our
study, while the heart rate parameters, mean average heart rate,
mean minimum heart rate was statistically prolonged, mean RR
was shortened especially from Group 1 to Group 3 (p<0.05).

The mean values of heart rate parameters such as minimum,
maximum, and average were similar in patients with isolated
carditis and without carditis, with a p-value greater than 0.05
(9). In our study, the mean values of heart rate parameters
either between Group 1 and Group 2 or between Group 2 and
Group 3, were not significantly different owing to the low patient
numbers. In spite of these results, the mean values of the
minimum, maximum, and average heart rates were prolonged
and the mean RR interval was shortened with increased
cumulative anthracycline dose.

The cardiac contractions in healthy subjects are irregular,
and the change in the intervals between cardiac contractions
is a physiological phenomenon. Heart rate variability can be
measured with continuous monitoring of electrocardiography,
which provides information about the autonomic balance. The
autonomic balance can be evaluated by the analysis of heart
rate variability (10). Stachowiak Pet al.(11) detected early heart
rate variability changes during chemotherapy, assessed with
24-hour Holter ECG in breast cancer patients. 24-hour Holter
ECG and echocardiography examination were performed at
baseline, 24 h after the first cycle of drug administration, and
24 h after the last cycle of chemotherapy. This study reported
that SDNN, SDNN index, and SDANN decreased at the end
of chemotherapy. In comparison, heart rate did not change
significantly. Time-domain indices of heart rate variability,
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including pNN50 and rMSSD, were worse after drug infusion;
however, the changes were not significant difference. In our
study; the SDNN index, rMSSD, pNN50, LF, HF, VLF, and Total
power in Group 3 were significantly lower than in Group1, in
contrast to the results of Stachowiak P at el’s study. LH/HF in
Group 3 was significantly higher than in Group 1. Despite no
statistically significant difference between all groups, all heart
rate variability parameters as SDNN, SDANN, SDNN index,
rMSSD, pNN50, LF, HF, VLF, and Total power shortened, while
LH/HF increased with elevated cumulative anthracycline dose.
Our study showed decreased parasympathetic and increased
sympathetic activity. However, decreased HRV is a predictor
of adverse outcomes in myocardial infarction, sudden cardiac
death, and congestive heart failure (12). In our study, decreased
HRV was detected associated with cardiac dysfunction as
similar to given clinical scenarios. SDNN significantly correlated
with poor survival (13).

Changes in heart rate variability occurred early after thrombolysis
and may be of prognostic value. Heart rate variability measures
were improved in patients with better ejection fraction and
greater angiographic patency. These data indicate that early
heart rate variability assessment after myocardial infarction may
be useful in noninvasive risk stratification (14). Low HRV was
independently associated with a significant 2-fold increased
likelihood for early myocardial ischemia in patients with coronary
artery disease (15). Early myocardial injury may be predicted as
the result of lower SDNN index, rMSSD, pNN50 parameters in
our study.

Arrhythmias can occur after anthracycline administration. Early
complications usually occur shortly after drug administration
and are generally transient. Late effects may be visible many
years after chemotherapy cessation (16). The early complication
of life-threatening arrhythmias due to anthracyclines is quite
rare. The release of vasoactive factors into the blood soon
after doxorubicin infusion, support to sympathetic activation
and confirms the arrhythmogenic side effects of anthracyclines
(17). In our study, the results of the frequency-domain heart rate
variability parameters in the study group 3 showed significant
alterations in favor of sympathetic dominance when compared
with the group 1 increased the ratio of low frequency to high
frequency, and decreased normalized high frequency and low
frequency. In our study, the decrease in heart rate variability
parameters, suggesting the possibility of worsening/increasing
sympathetic activation after drug infusion, was similar to a
recent study (18).

Study Limitations

This study has some limitations. The major limitation is the small
patient sample in our study. During follow-up, it was difficult to
investigate 24-hour Holter ECG at the appropriate cumulative
dose time. Therefore, patients’ numbers between groups
decreased at follow-up.
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CONCLUSION

We found the correlation between the mean values of HRV
parameters at the 24-hour Holter ECG with increased
cumulative anthracycline dose at the patients with cancers.
The 24-hour Holter ECG may be good guidance for assessing
the early cardiac adverse effect during chemotherapy at the
patients with cancer because reduced HRV is a predictor of
adverse outcomes in myocardial infarction, sudden cardiac
death, and congestive heart failure. Further studies with larger
samples and longer follow-up periods are needed to support
these results.
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The Course of Congenital Hydronephrosis in Infancy
Sut Cocuklugu Dédneminde Konjenital Hidronefrozun Seyri
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ABSTRACT

Objective: The aim of our study is to examine the spontaneous resolution rates of congenital hydronephrosis from a
recent perspective.

Material and Methods: Sixty-nine pediatric patients (M/F=46/23) with congenital hydronephrosis were enrolled in
this study.

Results: The mean age at the first postnatal examination was 10.8+7.6 days, and the mean age at the time of the final
examination was 9.5+3.2 months. Forty-eight patients’ renal anteroposterior diameters (APD) (69.5%) improved while
8 (11.6%) patients’ APDs worsened during the follow-up period. However, MAG3 of these 8 patients was normal. The
remaining thirteen (18.9%) patients had congenital anomalies of the kidney and the urinary tract (8 vesicoureteral reflux,
5 cases of ureteropelvic junction obstruction). The mean baseline APD was 9.1+2.8 mm in the group with reduced
APD, and 9.7+2.8 mm in the one with increased APD (p=0.461). The mean APD at the final visit was significantly lower
in the group with reduced APD than that in the group with increased APD (5.1+1.8 mm vs 17.9+12.6 mm; p=0.001).
The anteroposterior diameter of 26 (81.25%) patients with left-sided hydronephrosis and 10 (71.4%) patients with right-
sided hydronephrosis regressed spontaneously. The rate of spontaneous resolution was relatively low in patients with
bilateral hydronephrosis (n=13; 56.5%) compared to unilateral ones.

Conclusion: Our study indicates that an initially mild hydronephrosis does not exclude a pathological course in cases of
congenital hyronephrosis. Therefore, in such patients, routine ultrasonography should be done regularly.

Key Words: Antenatal, Congenital hydronephrosis, Infant, Renal pelvic diameter

o0z

Amac: Calismamizin amaci, konjenital hidronefroz vakalarinda spontan dizelme oranlarini  glincel bir bakis agisiyla
incelemektir.

Gerec ve Yontemler: Konjenital hidronefroz tanill 69 hasta (E/K=46/23) galismaya dahil edildi.

Bulgular: Dogum sonrasi ilk kontrolde bebeklerin ortalama yasi 10.8 + 7.6 gun iken galisma sonunda yaglart 9.5+3.2
ay’di. Takipte 48 (%69.5) hastanin renal pelvis anteridr-posteridr ¢apr dizelmisken, 8 (%11.6) hastaninki artmistr.
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Ancak bu 8 hastanin MAG-3 gortntilemesi normaldi. Diger 13 (%18.9) hastada, CAKUT (Bdbrek ve Uriner sistem konjenital anomalileri)
tanilarindan olan vezikouretral reflii (n=8), Ureteropelvik bileske obstriksyonu (n=5) saptandi. Ortalama baslangig anteridr-posteridr cap
OlcumU, ¢apr azalmis grupta 9.1+2.8 mm ve artmis grupta 9.7+2.8 mm’di (p=0.461). Son &lglimdeki ortalama anteridr-posterior capi
OlcumU, cap 6lcUmU azalmis grupta, artmis gruba gdre daha dustktu (5.1+1.8 mm’ye karsilk 17.9+12.6 mm; p=0.001). Sol tarafta
hidronefrozu olan hastalarin yirmi altisinda (%81.25) ve sag tarafta hidronefrozu olan hastalarin onunda (%71.4) anteridr-posteridr ¢api
6lglimu spontan olarak azaldi. Bilateral hidronefroz olan hastalarda spontan dizelme, tek tarafli olgulara gore daha diistk orandaydi (n=13;

%56.5).

Sonug: Calismamiz sunu gostermistir ki konjenital hidronefroz vakalarinda, dogum sonrasi yapilan ilk ultrason gorintilemede, hafif
duzeydeki hidronefroz varligi, patolojik seyri dislamamaktadir. Bu nedenle bu hastalarda ultrason gdrinttleme islemine belli araliklarla

devam edilmelidir.

Anahtar Sozciikler: Antenatal, Konjenital hidronefroz, Stit cocugu, Renal pelvis ¢api

INTRODUCTION

The prevalence of Congenital Hydronephrosis (CH) is 1-5% in
the neonatal period (1). Most cases ultimately resolve during
follow-up. However, congenital anomalies of the kidney
and urinary tract (CAKUT), such as ureteropelvic junction
obstruction (UPJO) and vesicoureteral reflux (VUR), are the
most common underlying conditions in CH (2). In the last
decade, the ultrasonographic examination has become more
widely available in comparison to previous years. Hence, we
expect to diagnose CH more often than before. The aim of our
study is to examine the follow-up period of CH by a routine
ultrasonographic examination and to evaluate spontaneous
resolution rates in infants from a recent perspective.

MATERIALS and METHODS

This retrospective study was conducted at Kirkkale University
Faculty of Medicine Department of Pediatrics between January
2015 and December 2017. All newborn patients born in our
center who had a prenatal history of congenital hydronephrosis
were included. The exclusion criteria included the presence of
neurological lesions, bilateral small kidneys, horseshoe kidneys,
or multi-cystic dysplastic kidneys. Infants were followed with
serial ultrasonographic examinations and adjunctive imaging
studies. All patients were followed up until 12 months of age.
During the study period, ultrasonography (US) was repeated
four times, with the first being performed in the first month of
life and the last at the twelfth month of life. The second and
third USs were performed at 3-4 months intervals. Antenatal
hydronephrosis was defined as a dilatation of the renal
pelvicalyceal system so that the anteroposterior diameter (APD)
exceeded 7 mm in the third trimester; the maximum axial length
observable at the level of the renal hilum was also recorded
(8,4). Of note, the greater one of the two APD measurements
was chosen for comparison in patients with bilateral
hydronephrosis. A urinary tract infection (UTl) was diagnosed
on the basis of positive nitrite and leukocyte esterase in a
urine sample combined with a positive urine culture during the
course of illness (5). Voiding cystourethrography (VCUG) was

performed according to the standard protocols and indications
described by the NICE guidelines (6,7). Bladder catheterization
was performed by a physician. Contrast material is infused
into the bladder through the catheter and as the bladder fills,
x-rays are taken in different positions and times; especially
during urination. Voiding cystourethrography was performed
and interpreted by an experienced radiologist, and diuretic
renography with 99mTc-MAG-3 (mercaptoacetyltriglycine) was
performed and interpreted by an experienced nuclear medicine
consultant; both of these clinicians were blinded to all other
clinical and imaging data.

The ethics committee approval of the study was obtained from
Kirikkale University Clinical Research Ethics Committee (Date:
01.10.2018, No:15/05).

Statistical Analysis

Study data were analyzed by SPSS (Statistical Package for
Social Science) 16.0 software package. Statistical analyses
were performed with the Mann Whitney-U test. Cox regression
analysis was used to assess the association between baseline
APD and disease progress. Associations are presented as
Odd'’s ratios with their corresponding 95% confidence intervals
(Cls). The level of significance was set at p<0.05.

RESULT

Sixty-nine pediatric patients (M/F=46/23) with CH were enrolled
in this study. The mean age at the first postnatal examination
was 10.8+7.6 days, and the mean age at the time of the final
examination was 9.5+3.2 months. Fourteen (20.3%) patients
had right-sided hydronephrosis; 32 (46.4%) patients had left-
sided hydronephrosis; and 23 (33.3%) patients had bilateral
hydronephrosis. Forty-eight patients’” APDs (69.5%) improved
while 8 (11.6%) patients’” APDs worsened during the follow-up
period. MAG-3 of these 8 patients was normal. The remaining
thirteen (18.9%) patients had CAKUT (8 cases of VUR, 5 cases
of UPJO). None of the patients with reduced APD had any type
of CAKUT. Four (17.3%) patients with bilateral hydronephrosis
had VUR; 2 patients with right-sided and 2 patients with
left-sided hydronephrosis had VUR (Table ). Eleven (15.9%)
patients had a history of urinary tract infection, four of whom
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Table I: The results of renal ultrasonography and VCUG.

n Baseline Final

Number of patients 69
M/F 46/23
Mean age 10.8 £7.6 days 9.5+£3.2 months
Side (left/right/bilateral) 32/14/23
APD (mm)

Improved 48 (69.5%) 9.1£2.8 5.1+£1.8

Worsened 8 (11.6%) 9.7+2.8 17.9+12.6
CAKUT (8 VUR, 2 UPJO) 13 (18.9%)

*Mean+SD

had CAKUT. Two of the 4 patients with bilateral hydronephrosis
and VUR had no history of urinary tract infection.

The mean baseline APD level was 9.1+2.8mm in the group with
reduced APD and 9.7 = 2.8mm in the one with increased APD
(p=0.461). However, the mean APD at the final examination
was significantly smaller in the group with reduced APD than
that measured in the group with increased APD. (5.1+1.8 mm
vs 17.9+12.6 mm; p=0.001).

The mean baseline APD was greater in girls than boys although
the difference did not reach statistical significance (9.8+2.1
vs 9.0+£3.0 mm; p=0.176) but the final APD was significantly
greater in girls (10.1£2.5 vs 7.0+ 4.5 mm; p=0.001). Two
patients with VUR and 4 patients with UPJO were boys; the
remaining 7 patients were girls.

The APD of twenty-six (81.25%) patients with left-sided
hydronephrosis and 10 (71.4%) patients with right-sided
hydronephrosis regressed spontaneously. In comparison, the
rate of the spontaneous resolution was relatively low in patients
with bilateral hydronephrosis (n=13, 56.5%).

The regression analysis showed that a greater baseline APD is
a risk factor for a greater follow-up APD (OR=0.3583, 95% ClI:
0.044-0.204; p=0.003).

DISCUSSION

Postnatal evaluation of CH is an advancing field in recent years.
This study describes our experience in the evaluation of CH in
the postnatal period. The majority of cases of hydronephrosis
are transient or ultimately resolve with conservative
management or during follow-up, meaning that a considerable
proportion (60-90%) of CH eventually regresses (8, 9). Herein,
we reached a similar conclusion. The spontaneous resolution
rate in our patients was 69.5%. The finding that we particularly
stress is that a mild baseline hydronephrosis does not exclude
a pathological underlying condition.

In our cohort study, males were more commonly affected by CH
than females, with a ratio of 46/23. This gender bias confirms
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the high prevalence of fetal urinary tract obstruction in males as
reported previously in the literature (10).

Most studies suggest that patients with bilateral hydronephrosis
should undergo VCUG (11-13). Our study showed a VUR
prevalence of 17.6% that cannot be ignored in patients with
bilateral hydronephrosis. Thus, we also recommend that
VCUG be performed in patients with bilateral hydronephrosis
even in the absence of a history for urinary tract infections.
Vesicoureteral reflux is detected in 20% to 30% of neonates
with CH (14). We found approximately the same rate.

The predictive value of APD is also an important issue to
mention. The authors use APD to determine patients in need
of close follow-up. An APD of 15-30 mm is an indication for
a close follow-up (15). Kandur et al. (16) reported that an
APD threshold of 20 mm can be used for predicting future
obstruction and a low differential renal function (DRF). However,
they showed that an APD of 15 mm was not a risk factor for a
future low DRF. It can be concluded that an APD above 20 mm
should alert clinicians about future obstruction and functional
loss. In our study, mean baseline APD was not significantly
different between the groups with regressed and increased
hydronephrosis. Thus, every case of hydronephrosis should be
carefully followed as a potential CAKUT.

The primary limitation of our study is the lack of the analysis of
the correlation between APD and the Society for Fetal Urology
(SFU) grade. There is a great variety of terms used to describe
urinary tract dilation using the SFU grading system and APD of
the renal pelvis.

CONCLUSION

Our study indicates that an initially mild CH does not exclude
a pathological course. Even if renal pelvis APD is small in the
first postnatal US imaging, it is essential to continue serial US
process examinations at regular intervals,. Therefore, in such
patients, routine US should be done regularly.
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ABSTRACT

Objective: In this study it was investigated whether there is a difference between metabolically healthy (MHO) and
unhealthy (MUQO) obese children regarding laboratory results, especially serum uric acid levels.

Material and Methods: Data of 220 individuals diagnosed with obesity were collected from medical records. Obese
individuals without cardiovascular risk factors (fasting serum lipids, blood pressure, and glucose) were classified as
MHO (n=124). Individuals meeting one or more criteria of cardiovascular risk factors were classified as MUO (n=96). The
control group was composed of 111 healthy individuals.

Results: The mean age of the participants was 12.14+3.28 years, including 44.4% (n=147) were males. While there
was statistical significance regarding uric acid between obese and healthy individuals (308.11%£71.97 umol/L (5.18%1.21
mg/dl), 251.6£70.78 umol/L (4.23%=1.19 mg/dl), Z=6.670, p<0.001, respectively). No statistical significance was found
between MHO and MUO groups (302.16£69 umol/L (5.08%+1.16 mg/dl), 315.84£74.94 umol/L (5.31£1.26 mg/dl),
Z=1.265, p=0.206, respectively). However, uric acid had a significant correlation with many variables, such as weight,
height, body mass index, triglyceride, high-density lipoprotein and serum insulin levels, but the strongest being with
weight (Spearman r=0.525, p<0.001). Moreover, there was no difference between these 3 groups concerning platelet
count, mean platelet volume, and platelet distribution width (H; p, 3.620; 0.164, 1.624; 0.444, and 1.948; 0.378,
respectively).

Conclusion: This study showed that uric acid level is higher in obese than healthy controls and the most significant
correlation with weight. However, uric acid alone is not a good indicator between MHO and MUQO groups.

Key Words: Adolescent, Metabolically Healthy Obesity, Metabolically Unhealthy Obesity, Children, Uric Acid

0z
Amac: Bu calismada metabolik olarak saglikl ve sagdliksiz obez ¢ocuklar arasinda laboratuvar degerlerinin, 6zellikle
serum Urik asit dtzeyleri agisindan bir fark olup olmadidr arastinimistir.

Gere¢ ve Yontemler: Obezite teshisi konulan ¢ocuk ve adolesan 220 kisinin verileri tibbi kayitlardan toplandi.
Kardiyovaskuler risk faktorleri (aclik serum lipidleri, kan basinci ve aglik glukoz yiksekligi) olmayan obez bireyler saglikl
obez (n = 124) olarak siniflandirildi. Bir veya daha fazla kardiyovaskdler risk faktort kriterini karsilayan kisiler sagliksiz
obez (n = 96) olarak siniflandirildi. Kontrol grubu 111 saglikli bireyden olusturuldu.
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Bulgular: Calismaya alinan olgularin yas ortalamasi 12.14 + 3.28 yil, %44.4°( (n = 147) erkekti. Obez bireyler ile saglikli kontroller arasinda
Urik asit dUzeyleri arasinda istatistiksel anlamli olarak fark saptandi (sirasiyla, 308.11£71.97 umol/L (5.18%£1.21 mg/dl), 251.6£70.78
umol/L (4.23%1.19 mg/dl); Z=6.670, p<0.001), bu fark metabolik olarak saglikli ve sagliksiz obezlerde saptanmadi (sirasiyla, 302.16%=69
umol/L (5.08%1.16 mg/dl), 315.84£74.94 umol/L (5.31%£1.26 mg/dl); Z=1.265, p=0.206). Ancak kilo, boy, vlcut kitle indeksi, trigliserid,
yUksek yogunluklu lipoprotein ve insulin serum seviyeleri gibi Urik asit dizeyi Uzerine etkili birgcok faktdr saptandi, fakat en guclt oranda
korelasyon vlucut agirigi ile Urik asit dizeyi arasinda saptandi (Spearman r=0.525, p <0,001). Ayrica trombosit sayisi, ortalama trombosit
hacmi ve trombosit dagilim genisligi acisindan bu 3 grup arasinda fark yoktu (sirasiyla H; p, 3.620; 0.164, 1.624; 0.444 ve 1.948; 0.378).

Sonug: Bu galisma, obezlerde Urik asit dlizeyinin saglikli kontrollere gore daha ylksek oldugunu, Urik asit dizeyleri ile en glcli korelasyon
gbsteren parametrenin kilo oldugunu gostermektedir. Ancak Urik asit tek basina metabolik olarak sagdlikli ve sagliksiz obezlerde iyi bir

gosterge degildir.

Anahtar Sézciikler: Adolesan, Metabolik saglikli obezite, Metabolik sagliksiz obezite, Gocuk, Urik asit

INTRODUCTION

Obesity is generally characterized by increased body adipose
tissue when energy intake is more than energy expenditure.
Excessive body fat in childhood and adolescence initiates
the cardiometabolic complication process. At the end of this
process, cardiovascular dysfunction (CVD), hypertension,
dyslipidemia, and type 2 diabetes develop, if measures are not
taken (1,2). However prevention and treatment of obesity are
not easy due to its multifactor nature. Therefore, it is a serious
public health problem with an increasing frequency.

Despite all this, it does not mean that the risk factors listed above
will develop in all obese patients. Those who are metabolically
fit despite being overweight or obese are not expected to have
a high risk of developing cardiovascular disease or cancer
(8). When obesity is classified as metabolically healthy and
unhealthy, metabolically healthy obesity (MHO) is less prone
to have typical obesity-associated metabolic disorders (4,5).
Although waist circumference, fasting glucose levels, blood
lipid levels, and hypertension values are used to determine
the metabolic condition in obesity (6,7), it is difficult to reach a
consensus, especially in children and adolescents.

Sometimes, anthropometric measurements (i.e., body
dimensions, such as waist circumference, body mass index
(BMI), fatty body mass, and free-fat mass) remain at the research
level and are not used frequently in practice (8). That is why
studies focus on identifying new biomarkers that can distinguish
different phenotypes of obesity to achieve improvements in the
early period of life in obese adults, adolescents, and children
(6, 8). Recently, biomarkers, such as serum uric acid (UA)
are claimed to be related to the development of metabolic
syndrome, type 2 diabetes mellitus, and cardiovascular events
in metabolically unhealthy obesity (MUO) in children and
adolescents (6). However, it is emphasized that more studies
are needed on this subject.

On the other hand, as the platelet count and mean platelet
volume (MPV) play a role in the development of vascular
inflammation and atherosclerosis, they have been researched
in both children and adults (9-11). Increased MPV may be a
possible cause of increased cardiovascular risk in obese

patients. Studies are supporting this opinion, as well as research
showing that there is no difference between healthy and obese
children (9-12)

This study aimed to determine serum UA levels in both children
and among obese individuals with MHO and MUO as well as
normal healthy children to investigate its potential use as a
predictor marker.

MATERIAL and METHODS

The data of this descriptive cross-sectional study were
obtained from the records of the cases followed up in the
pediatric endocrinology department between 01 January, 2017
and 01 February, 2020. The study approval was obtained from
local ethics committee (2020/14-165). Written consent for
participation was obtained from adolescents and their parents.
Study reporting was done per the STROBE guideline.

The hospital where this study is done is the largest hospital in
its region with a capacity of 1090 beds, of which 128 are in the
intensive care unit. The department of pediatrics has 2™ and
3-level pediatric intensive care, pediatric palliative care, and
2" and 39-level neonatal intensive care units.

Children aged 6-18 years were included in this study. Those with
a body mass index above the 95™ percentile were considered
obese. Obese individuals were divided into two categories as
metabolically healthy obese (MHO) and metabolically unhealthy
obese (MUQO) according to the following criteria: Dyslipidemia,
hypertension and high fasting blood glucose were used as
metabolic syndrome marker, individuals meeting one or more
of these criteria were classified as MUO (6). i) Dyslipidemia
was defined as high triglycerides (TG) and low HDL (TG level
was defined as higher than the 95% percentile according to
age and gender, while HDL level was determined as below
5% percentile by age and gender, according to the American
Academy of Pediatrics) (13), ii) hypertension (Hypertension was
defined as a blood pressure value higher than the 95" percentile
according to age, gender and height) (14), iii) impaired fasting
glucose (IFG) (defined as fasting serum glucose =100 mg/dl (6).
While obese children with at least one of the cardiovascular risk
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Table I: Metabolic healthy status.

Criteria

Cardiovascular risk factors (CRF)

MHO MUO

Hypertension
SBP > 95th percentile
or DBP > 95th percentile
Dyslipidemia
TG = 95th percentile or
HDL< 5th percentile
Impaired fasting glucose = 100 mg/dL

No CRF < 2 of the CRF

MHO: Metabolically healthy Obesity, MUO: Metabolically unhealthy Obesity, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, TG:

Triglycerides, HDL: High density cholesterol

factors were classified as MUQO, those without hypertension,
dyslipidemia, and IFG were classified as MHO (6). This situation
is summarized in table I.

The primary outcome of the study was uric acid levels. The other
studied variables were age, sex, puberty period (prepubertal/
pubertal/postpubertal), weight (kg), height (cm), weight standard
deviation (SD) score, height SD score, BMI, BMI SD score,
alanine transaminase (ALT) (U/L), aspartate transaminase (AST)
(U/L), TG (mg/dl), high-density lipoprotein (HDL) (mg/dl), systolic
blood pressure (mmHg), diastolic blood pressure (mmHg), low-
density lipoprotein (LDL) (mg/dl), cholesterol (mg/dl), glucose
(mg/dl), Homeostasis Model Assessment-Insulin Resistance
(HOMA-IR), insulin (uU/ml), uric acid (mg/dl), albumin (g/dl),
glycated hemoglobin (HbA1c), hemoglobin (g/dl), hematocrit
(%), WBC (ul/ml), thrombocyte (x10%1), mean platelet volume
(fl), and platelet distribution width (PDW) (%). The parameters
which were measured as conventional units were converted to
Sl units.

A SECA stadiometer (Seca, 216, Hamburg, Germany) and
the Charder Medical MS-3400 digital 300 kgx100g (Charder
Electronic, Taiwan) were used to measure height and weight,
respectively. The Turkish national database (www.ceddcozum.
com) was used to determine standard deviation scores (SDS)
for anthropometric measurements, such as height, weight,
and BMI (15). Normal and obese individuals were classified
according to BMI. Those below the 10th percentile (-1.23
SDS) were classified as weak, those in the 10-85" percentile
(-1.23 and 1.04 SDS) as normal, those in the 85-90" percentile
(1.04-1.65 SDS) as overweight, and those above the 95th
percentile (1.65 SDS) as obese. Pubertal development was
assessed according to the definition of the Tanner stage of
breast development in girls and genital stage in boys. Pubertal
development was divided into 3 pubertal stages (Tanner stage
| was classified as prepubertal; Tanner phase I, lll, and IV as
pubertal; Tanner stage V as postpubertal) (16).

After at least 10 hours of fasting, complete blood count, blood
sugar, insulin, uric acid, lipid profiles (HDL, LDL, cholesterol,
TG), and liver function tests (ALT, AST) were evaluated as part
of the routine examination process in the hospital. Biochemical
parameters were measured with the Abbott Architect 1600
clinical chemistry analyzer (Abbott Diagnostics, Abbott Park, IL,
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USA). Complete blood counts were measured using a Sysmex
XP 100 automatic counter (Sysmex Corp., Hyogo, Japan).

Insulin resistance (HOMA-IR) was calculated according to the
following formula: fasting insulin (uU/ml)xfasting glucose (mg/
dl)/405 (17). Triglyceride, total cholesterol, and HDL-cholesterol
levels were determined via a Coulter AU 5800 (Beckman Coulter,
Inc., California, USA) analyzer, using enzymatic end-point
analyses, enzymatic cholesterol esterase-cholesterol oxidase-
peroxidase assay, and immunoinhibition assay, respectively.
LDL cholesterol was calculated by Friedewald’s Formula (18).
Sl units were obtained by converting from conventional units.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS for
Windows, Version 25.0, Chicago, IL, USA) program was used
for statistical analysis. Numerical variables were presented as
mean and standard deviations, while categorical variables as
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Figure 1: ROC analysis of uric acid in predicting the presence or
absence of obesity.

ROC analysis demonstrated an area under the curve of 0.727 for uric
acid in predicting the presence or absence of obesity). A cut off point
of 4.32 mg/dl provided a sensitivity of 76.8%, a specificity of 62.0%,
and a likelihood ratio of 2.0.



frequency and percentage. Normal distribution was evaluated
by the Kolmogorov-Smirnov test. Multiple group comparisons
were performed via the Kruskal-Wallis test, while binary group
comparisons were conducted with the Mann-Whitney U test.
However, categorical variables were compared using the Chi-
square test. Relationships between variables were analyzed
with Spearmen’s rho test. ROC analysis was performed to
check for the predictive capacity of uric acid in determining
obesity (Figure 1). A p-value of <0.05 was considered sufficient
for statistical significance.

Table II: Comparison of the characteristics of the participants.
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RESULT

The mean age of the participants was 12.14+3.28 vyears.
When the demographic characteristics of the participants were
examined, there was no statistical difference between the study
groups (Table lI-1ll). When the laboratory findings of the groups
were examined, metabolically unhealthy children had the
highest BMI and uric acid (H=195.393, p<0.001; H=45.869,
p<0.001, respectively (Table Ill). The difference between the
groups was originating from the obese and control groups

MHO® MUO" Control™ )
n (%) n (%) n (%) 24 2
Sex
Male 53(43.1) 46 (47.9) 48 (43.2) 0.623 0.745
e 70(569) 50 (52.1) 63 (56.8)
Puberty
Prepubertal 40323  32(33.3) 35 (31.5)
Pubertal 44(355)  30(31.9) 36 (32.4) Bieed Cieed
Postpubertal 40323  34(35.4) 40 (36.0)

*: Consists of 124 cases, **: Consists of 96 cases, ***: Consists of 111 cases, x% Chi-Square test value, MHO: Metabolically healthy obese,

MUO: Metabolically unhealthy obese.

Table IlI: Comparison of the groups regarding laboratory findings and anthropometric measurements.

Groups’
MHO MUO Control H P
Mean SD Mean SD Mean SD
Age 12.29 3.28 12.09 2.73 12.04 3.71 0.396 0.820
Weight SD score 2.66 0.81 2.77 0.89 0.08 0.55 220.557 <0.001
Height SD score 0.64 1.13 0.70 1.18 -0.09 0.78 37.268 <0.001
BMI 28.78 4.77 29.37 4.56 19.40 3.21 195.393 <0.001
BMI SD score 2.48 0.50 2.57 0.50 0.16 0.46 221.672 <0.001
Systolic BP (mmHg) 106 10 108 12 107 6 0.591 0.744
Diastolic BP (mmHg) 69 6 69 7 67 6 2.602 0.272
Glucose (mg/dl) 86.00 8.00 87.00 7.00 85.00 8.00 1.373 0.503
ALT (U/L) 21.00 9.00 22.00 11.00 19.00 6.00 3.841 0.147
AST (U/L) 22.00 6.00 22.00 7.00 23.00 8.00 2.359 0.308
Triglyceride (mmol/L) 0.98 0.27 1.89 0.87 0.91 0.3 138.979 <0.001
HDL (mmol/L) 1.32 0.28 1.1 0.23 1.26 0.29 34.776 <0.001
LDL (mmol/L) 2.54 0.6 2.75 0.6 2.23 0.67 35.047 <0.001
Cholesterol (mmol/L) 4.3 0.65 4.69 0.75 3.86 0.78 53.025 <0.001
Uric acid (umol/L) 302.26  69.02 315.95 74.97 251.69 70.8 45.869 <0.001
HbA1c (%) 5.47 0.34 BB 0.40 NA NA 0.463 0.496
Thrombocyte (x10°/L) 3451563 74289 344937 63317 332928 79018 3.620 0.164
MPV (fl) 10.11 1.03 9.98 0.97 10.04 0.85 1.624 0.444
PDW (%) 11.69 2.00 11.61 1.93 11.31 1.69 1.948 0.378

*: The MHO group consists of 124 and the MUQ group consists of 96 people, while the control group consists of 111 subjects, H: Kruskal-Wallis
test value, SD: Standard deviation, MHO: Metabolically healthy obese, MUO: Metabolically unhealthy obese, BP: Blood pressure, MPV: Mean

platelet volume, PDW: Platelet distribution width.

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2021; 15: 226-233



230 Kurnaz E et al.

Table IV: Distribution of the numerical variables between the obese and control groups.

Group’ Mean SD 4 p
Weight SD score ggf{:‘z g:g; 8:22 14.849 <0.001
Height SD score 83?}?3 _%%79 g):;g 6.103 <0.001
S mE T am om
BMI SD score gg’net‘:’gl g:?é 8:22 14.855 <0.001
Triglyceride (mmol/L) gg’ftfgl g:g? 00'.736 6.570 <0.001
HDL (mmol/L) gg’f;gl 1 :gé 8:38 0.920 0.357
LDL (mmol/Ll) gfﬁt‘:‘g ;:Sg 00..668 5.384 <0.001
Cholesterol (mmol/L) gfftfsl e ol 6.230 <0.001
Uric acid (umol/L) gfﬁf& Serel = 6.670 <0.001

Z: Mann-Whitney U test value, SD: Standard deviation, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, BMI: Body-mass index,
HOMA: Homeostatic model assessment insulin resistance, *: Obese group consists of 220, control group consists of 111 subjects.

(Table V). When the MHO and MUO groups were compared,
no statistically significant difference was found regarding either
metabolic outcomes or anthropometric characteristics (Table
V). It was determined that uric acid had a significant correlation
with many variables, the strongest being with weight (= 0.525,
p<0.001) (Table VI). A uric acid cut off point of 256.95 umol/L
(4.32 mg/dl) provided a sensitivity of 76.8%, a specificity of
62.0%, and a likelihood ratio of 2.0 to predict the presence of
obesity (Figure 1).

DISCUSSION

Prevention of obesity is as crucial as the treatment of
accompanying metabolic problems. For this reason, the focus
has been on the parameters that can be used to distinguish
between MUO and MHO status in obesity beginning in
early childhood. In this context, measurements of body
dimensions, radiological imaging methods, and biochemical
parameters, such as uric acid, have been investigated (6,19-
21). Furthermore, it has been argued that genetic factors play
a role in the development of MHO and MUO phenotypes. The
relationship between genetic loci and BMI was shown in some
studies (22,23). While some of these parameters are only at
the research level, uric acid levels seem to be the most useful.
Measuring UA levels require no extra equipment, and the
results are easy to interpret. UA, correlated with BMI, is higher
in obese and lower in normal-weight individuals. However, the
question to be addressed is whether uric acid levels differ in
obese individuals depending on their metabolic health status.
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Some observations emphasize that UA protects erythrocytes
as an antioxidant. It is argued whether it is responsible for the
increase in plasma antioxidant activity in healthy individuals
(8,24,25). In contrast, serum uric acid has been associated with
cardiovascular risk, particularly by causing endothelial damage
through decreased nitric oxide production and anti-proliferative
effects on the endothelium (8,26). In adipose tissue cells, uric
acid induces intracellular reactive oxygen species production
and reduces nitric oxide bioavailability (26-28). Considering
that oxidative stress in adipocytes plays an essential role in the
development of insulin resistance, increased oxidative stress
due to hyperuricemia may play a role in the development of
these dysregulations. If uric acid is considered to play a crucial
role in developing metabolic syndrome, it is essential to identify
factors that increase serum uric acid levels.

While uric acid has been investigated more in adult obese
individuals, studies in children and adolescents are limited.
A recent study conducted on children and adolescents
showed that MHO people had higher uric acid levels than
healthy individuals, and MUO had higher uric acid levels than
MHO (6). However, it is certain that more research is certainly
needed in this area. Besides several parameters, such as high
visceral fat stores, waist circumference, adiponectin, insulin
resistance, nuchal subcutaneous adipose tissue thickness, and
arteriosclerosis of the carotids, it has been emphasized that uric
acid level can be used in the differentiation of MUO and MHO
(6,19,20). Similarly, without distinction of healthy or unhealthy
metabolic status, obese and healthy children were compared
for uric acid levels, and high uric acid was detected in obese
individuals (29). In this study, although high uric acid levels were
found in obese children than controls, no statistical significance
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Table V: Comparison of metabolic healthy and unhealthy obese children concerning the metabolic outcomes.

Group” Mean SD Z P

Weight SD score mg - ool 0.334 0.738
Height SD score mgg 8% 1 12 0.096 0.923

MHO 28.78 4.77
il MUO 29.37 4.56 U0 028
BMI SD score mgg gg? 828 1.502 0.133
Triglyceride (mmol/L) mgg ?28 82; 10.197 <0.001
HDL (mmol/L) mgg 1?2 832 5.808 <0.001
LDL (mmol/L) mgg g?j 828 2.705 0.007
Cholesterol (mmol/L) mgg j? 8?2 4.221 <0.001
Insulin (MU/ml) mgg 122? 1522 1.382 0.167

MHO 3.34 2.99
HOMA IR MUO 3.63 5 A4 1.445 0.149
Uric acid (umol/L) mg g?g'gg ?i'gg 1.265 0.206

Z: Mann-Whitney U test value, SD: Standard deviation, MHO: Metabolically healthy obese, MUO: Metabolically unhealthy obese. *: MHO

group consists of 124, MUO group consists of 96 subjects.

Table VI: Relationship of uric acid with anthropometric and
laboratory findings.

Uric acid

r P
Age 0.377 <0.001
Weight 0.525 <0.001
Weight standard deviation score 0.331 <0.001
Height 0.460 <0.001
Height standard deviation score 0.040 0.472
Body mass index 0.493 <0.001
Body mass index standard deviation score 0.366 <0.001
Triglyceride 0.292 <0.001
High-density lipoprotein 0.228 <0.001
Systolic blood pressure 0.282 <0.001
Diastolic blood pressure 0.273 <0.001
Low-density lipoprotein 0.139 0.119
Homeostatic model assessment insulin 0107 <0.001

resistance
r=Spearman r

was seen between MHO and MUQO. According to previous
studies (6,19,20), there is a statistical significance regarding
BMI SDS between MHO and MUO groups. There is a strong
correlation between BMI SDS and UA, which is emphasized in
the mentioned studies. Beyond other relationships between UA
and the metabolic and anthropometric variables, this correlation
was observed in this our study too. Although the serum uric acid
level in children correlates with many factors associated with

obesity, it is not much useful in predicting metabolic syndrome
(80). However, our study revealed that serum uric acid levels
can be a useful marker for predicting the presence of obesity.

To study the relationship between UA and obesity, not only BMI
but also body compositions, such as body fat mass and free-
fat mass, should be taken into account. The amount of change
in body dimensions related to UA and its contribution to the
persistence and aggravation of metabolic syndrome should
be better explored, which is not an easy task. Furthermore,
due to controversies regarding the definition of metabolic
syndrome and the lack of consensus thresholds for the single
components in children and adolescents (6,31), there is no
internationally accepted diagnostic pathway for metabolic
syndrome available. To avoid conflicts concerning the definition
of metabolic syndrome, much clearer, and practically applicable
guidelines are needed.

In addition to hypercholesterolemia, diabetes mellitus and
hypertension, MPV as platelet function and activation, is
increased in certain vascular disease and in obese individuals
(832-34). Platelet activation may play a central role in the
development of cardiovascular disease (34). Besides, in
patients with cerebral stroke, an increased MPV has been
observed signaling increased platelet activity (32). It has been
reported that patients with metabolic syndrome have increased
MPV values and thus, have an increased cardiovascular risk
(85). However, there is limited information about the relationship
between MPV levels in obese patients. We found no difference
between obesity and normal healthy individuals, as did other
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similar studies (10,12,36). Therefore, we conclude that more
studies are needed on this subject.

Study Limitations

The lack of information about the duration of obesity and the
absence of data on the follow-up findings can be considered
as limitations of this study. On the other hand, this is a
retrospective file-based study. Inclusion of laboratory results
on some markers such as adiponectin, visceral fat stores, and
atherosclerosis could provide further inputs about metabolism
and obesity.

CONCLUSION

This study showed that uric acid plays an essential role in obesity,
increases significantly in obese children, and is associated with
many obesity-related factors. It has been evaluated that serum
uric acid levels can be used as an indicator of obesity, even
in early adolescence and childhood. However, no statistically
significant difference was found between metabolically healthy
and unhealthy obese children. This may be attributed to the
duration of obesity. Further studies, including information about
follow-up findings of the patients, are required to clarify the
relationship of UA with other metabolic indices.
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Can Testicular Fibrosis Due to Testicular Torsion Be
Prevented with Ketotifen As a Mast Cell Stabilizer?
Testis Torsiyonuna Bagli Gelisen Testiste Fibrozis Mast Hiicre

Stabilizator(i Olan Ketotifen ile Onlenebilir mi?
MUjdem Nur AZILI", Hatice GERMEN UNVERDIZ, Sema HUCUMENOGLUS, H. Tugrul TIRYAKI*

" Ankara Yildirim Beyazit University, Department of Pediatric Surgery, Ankara City Children’s Hospital, Turkey

2 University of Kyrenia, Department of Pathology, Girne, Turkish Republic of Northern Cyprus

3 Ankara Education and Research Hospital, Department of Pathology, Ankara, Turkey

4 University of Health Sciences, Faculty of Medicine, Ankara City Children’s Hospital, Department of Pediatric Urology, Ankara, Turkey

ABSTRACT

Objective: In infertility clinics, biopsies taken from undescended atrophic testicles showed increased mast cells which
are not found in normal testis. So, it was thought that mast cells could have a contributing effect on fibrosis leading to
testicular atrophy. Our aim of the study is to investigate the efficacy of ketotifen, which is a mast cell stabilizer, on the
prevention of testicular fibrosis in a testicular torsion-detorsion rat model.

Material and Methods: Thirty rats were divided into three equal groups, each consisting of ten animals. In group
A; the testicular tissues were only separated from the gubernaculum without torsion (Sham). In group B, detorsion
was performed after four hours of testicular torsion in the right testes. In group C, after four hours of right testicular
torsion and detorsion, the rats were taken ketotifen as a medical treatment (1 mg/kg/day, orally started on the first day,
continued for three weeks). The rats were sacrificed under anesthesia, three weeks after surgery to determine testicular
fibrosis. Histopathologic evaluation was performed with Johnsen’s score in both testes as a control evaluation.

Results: According to Johnsen score, median values were found 9.9 in group A; 3.7 in group B, and 8.4 in group C.
Johnsen score was found significantly high in group C (with ketotifen) when compared with the other groups (p< 0.05).
When we made a pairwise comparison, we found a significant difference between the group’s A and B (p=0.0001), the
group’s B and C; (p=0.039), and the group’s A and C (p=0.006).

Conclusion: We found that ketotifen had a preventing effect against testicular fiorosis as a mast cell stabilizer in the testis
torsion-detorsion rat model.

Key Words: Ketotifen, Mast cell stabilizer, Testis torsion, Testicular fibrosis

oz

Amag: infertilite Kliniklerinde, inmemis testis nedeni ile testis atrofisi gelisen olgu biopsilerinde testiste normalde olmayan
mast hlcreleri tespit edilmistir. Buna bagl olarak, testis atrofisine giden fibrozis sirecinde mast htcrelerinin katkisi
oldugu dustndlmistir. Calismamizda amag, rat testis torsiyon- detorsiyon modelinde testiste gelisen fibrozisin dnlemesi
amaclyla bir mast hicre stabilizatért olan ketotifenin etkinliginin arastirnimasidir.

Gerec¢ ve Yontemler: Otuz rat, (¢ esit gruba ayrildi. Grup A’ da testis yapilar gubernakulumdan ayrilip torsiyon
yapmadan yerine kondu (sham). Grup B’ de sag testikuler torsiyon olusturulup dért saat sonra detorsiyone edildi. Grup
C’ de dort saatlik torsiyonu takiben detorsiyon yapilan ratlara ketotifen (1 mg/kg/gun, oral yolla, birinci gtinden itibaren
U¢ haftaya kadar verildi). Ratlar, (¢ hafta sonra anestezi altinda sakrifiye edilerek testikiler fibrozis gelisimi yontinden
degerlendirildi. Histopatolojik degerlendirme Johnsen skoru kullanilarak yapildi.
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Bulgular: Johnsen scorlarinin median degerleri grup A, B, C’ de sirasiyla 9.9, 3.7 ve 8.4 bulundu. Grup C (ketotifen) diger gruplar ile
karsilagtinidiginda, Johnsen skoru yiiksekligi istatistiksel olarak anlamli bulundu (p< 0.05) (Kruskall-Walllis). ikili karsilastrma yapildiginda
gruplar arasinda anlamli farklar oldugu saptandi: grup A-B; p=0.0001, grup B-C; p=0.039, grup A-C; p=0.006).

Sonug: Bir testis torsiyon-detorsiyon rat modelinde, ketotifenin bir mast hiicre stabilizator olarak testis fibrozisine karsi dnleyici etkinligi
oldugunu saptadik. Torsiyonlu erkek gocuklarda mast hiicre ekspresyonunu germ hticre aktivitesi ile iliskilendiren daha ileri galismalar yol

gbsterici olacaktir.

Anahtar Soézciikler: Ketotifen, Mast hiicre stabilizator(i, Testis torsiyonu, Testiste fibrosis

INTRODUCTION

The excessive accumulation of extracellular matrix components
in tissues is called fibrosis, but the initiating causes are still
unknown. Fibrosis affecting organ systems may result in
insufficiency or loss of functions. In recent years, the presence
of increased mast cells (MCs) was shown in many fibrotic
disorders like diabetes or hypertension-induced nephropathy,
pulmonary fibrosis, liver diseases, and cardiac disorders (1).
Also, the biopsies taken from patients with testicular atrophy
due to undescended testis had determined increased mast
cells that are not normally found in the testicle (2). Although the
exact role of mast cells is not yet known, the growth factors
and fibrotic agents released from MCs may be contributed
to the process. The mechanisms that trigger excessive
proliferation, activation of fibroblasts, and their differentiation
into myofibroblasts may include the effects of pro-fibrotic
growth factors. and proinflammatory stimuli (3).

Testicular torsion is the most important cause of acute scrotum
in childhood. First, the testicle exposed to ischemic damage due
to torsion. After detorsion, the oxygen radicals that develop due
to reperfusion may cause secondary damage. Then, epithelial-
mesenchymal transition (EMT) and myofibroblast activation
occur by proinflammatory cytokines as an inflammatory
response. Unfortunately, testicular damage may not be limited
to the affected side of torsion. Humoral and cellular immune-
mediated tissue injury may result in germ cell apoptosis in both
testes where the mast cells play the main role (4).

Based on the hypothesis that if we can prevent the activation of
mast cells, testicular atrophy and infertility resulting from fibrosis
can be precluded, we aimed to investigate the effectiveness of
ketotifen, as a mast cell stabilizer, in an experimental testicular
torsion model.

MATERIALS and METHODS

This study was approved by the Ankara Training Hospital
Ethical Committee for Experimental Research on Animals and
supported by Ankara Child Health and Disease Hematology and
Oncology Education Research Hospital Fund (5/3/15-21/349).

Thirty male Albino Wistar rats from 10-12 weeks weighing
between 150-200 g were included. Animals were housed in

pathogen-free conditions at room temperature (22 +2 °C) and
subjected to a 12-hour light-dark cycle. The rats fed standard
rat chow and tap water ad libitum. All experiments were
performed according to the institutional guidelines for animal
care and use.

Thirty rats were divided into three equal groups. Three groups,
each consisting of ten rats were organized as a sham group,
torsion—detorsion group, and torsion—detorsion with ketotifen
treatment (Table ).

After ketamine anesthesia, the rats were laid supine. A right
scrotal incision was used and the right testis was delivered out.

In group A, testicular tissues were separated from the
gubernaculum without torsion (Sham). Then the testis was put
into the scrotum and the incision was closed with 4/0 silk.

In group B, a testicular detorsion procedure was performed
after four hours of torsion in the right testes (Figure 1).

In group C, testis detorsion was applied after 4 hours of torsion,
and then 1 mg/kg/day ketotifen was given orally after detorsion
and continued for three weeks.

After three weeks, the rats went bilateral orchiectomies for gross
and histologic examination of the testes to determine testicular
fibrosis, and the sacrification was done under anesthesia.

The testes were fixed in 10% neutral buffered formalin solution
for 24 hours. All tissues were sampled, with slices taken from
the widest axis. Paraffin blocks of the samples were prepared
through a routine tissue follow-up procedure. Sections of 4-6
um were cut from paraffin blocks and stained with hematoxylin
and eosin. The stained sections were evaluated under a light
microscope (Olympus BX 51; Olympus Corporation, Tokyo,
Japan) by a pathologist who was not informed about the
operations applied to the groups. At tissue samples, 100
seminiferous tubules were counted and scored with Johnsen
score.

Statistical Analysis

Statistical analysis was performed using SPSS Statistics
(Statistical Package for Social Science) for Windows, version
22.0 for Windows. A one-way ANOVA with the Kruskal-Wallis
test was used for statistical analysis. The correlation between
the study groups was determined with a pairwise comparison
p<0.05 was considered statistically significant.
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RESULTS

The study was completed with 30 rats. Table Il shows the
results of the histopathological evaluation and the comparison
of groups.

According to Johnsen'’s score, median values were found 9.9,
3.7, 8,4 in groups A, B, and C respectively. Johnsen’s score
was found significantly high in group C (with ketotifen) when
compared with the other groups (p< 0.05) (Kruskal-Wallis)
(Table ).

When we made pairwise comparison, we found significant
differences between group A-B; p=0.0001, group B-GC;
p=0.039, group A-C; p=0.006).

The pathological views according to Johnsen’s Scores are
given in Figures 2, 3, 4.

DISCUSSION

Mast cells play an important role in fibrotic disorders. While the
circulating renin-angiotensin system (RAS) regulates arterial
pressure, paracrine RAS activation at the tissue level causes
an increase in local Angiotensin Il (Ang ll) levels. “Chymase”,
a proteolytic enzyme also secreted from MCs, may contribute
to the development of interstitial fibrosis. Today, angiotensin-
converting enzyme inhibitors are widely used to eliminate
the effects of Ang I, for the preventing effect of diabetic or
hypertensive nephropathy. Numerous fibrinogenic and growth
factors released from MCs may be the causes of fibrosis.
Chronic inflammation results in organ dysfunction due to tissue
destruction and sclerosis in the long term. But, the trigger
mechanism for mast cell hyperactivity is still not known (5).

Welter and coll. observed peritubular myoid cells in human testes
which were immunoreactive for Ang Il receptors (AT1R). They
detected high levels of IL-6 mMRNA as an inflammatory response
that led to an increase in Ang Il values. Inflammatory effects
resulting in increased Ang Il may be the cause of male infertility
(6). Also, Ang Il can be produced from Ang |, by MCs-derived
chymase. The testicular biopsies taken from infertile men had
shown abundant MCs in the wall of the seminiferous tubules
expressing chymase. In normal human testes, chymase-positive
MCs are not often, and it is thought that these inflammatory
processes may cause mast cell activation and result in impaired
spermatogenesis. Especially the TGF-B1-mediated mechanism
is held responsible for autoimmune orchitis. This may be an
answer to the question of why bilateral testes are affected in
unilateral torsion (7, 8). Experimental studies have also shown
serious contralateral testicle damage after unilateral torsion (9).
Therefore, therapeutic intervention with the stabilization of mast

Turkish J Pediatr Dis/Turkiye Cocuk Hast Derg / 2021; 15: 234-238

Table I: The groups, each consisting of ten rats were given in
the table.

Group N Torsion Detorsion Treatment
A 10 No No -
B 10 Yes After four hours -
C 10 Yes After four hours Ketotifen

Table II: Johnsen’s Scores according to the study groups,
statistical analysis with Kruskal Wallis Test, with the pathological
samples according to the groups.

Group A Group B Group C p
John_sen s Score 99 37 8.4 <0.05
(median)
R ogical Figure 2 Figure 3 Figure 4
samples

cells may be a new option in male infertility. We decided to
use “ketotifen” as a mast cell stabilizer, to prevent inflammatory
processes in an experimental testicular torsion model. Because
both ischemic and reperfusion damages are the causes
of testicular fibrosis. Although the reports have shown no
difference between orchiectomy and detorsion groups for
sperm parameters in early detorsion, recent studies point out
the ischemia/reperfusion injury following reperfusion (10, 11).
Timing for detorsion has also become an important issue since
the experimental studies have shown that testicular necrosis
may develop within 2 hours due to arterial occlusion (12).

Recently, male infertility has been understood more with
immunohistopathological stainingand even electron microscopic
studies for evaluation of mast cells (6). The increased mast cells
in the walls of seminiferous tubules have attracted attention in
patients suffering impaired spermatogenesis (6). Also, testicular
torsion-detorsion is one of the causes of low sperm parameters
due to ischemia/reperfusion injury and Johnsen scores are also
lower in experimental models (13). Unfortunately, hyperactivity
of mast cells due to inflammatory stimuli similarly can result
in germinal cell necrosis and infertility. In our torsion group,
Johnsen’s score was significantly lower than the other groups.
According to our study groups, the detorsion group with
ketotifen (group C) had a comparable Johnsen score with the
sham group.

Ketotifenis aroutine agent used to inhibit the release of mediators
released from mast cells in the prevention of allergic asthma. In
our experimental model is a good example to represent the
chronic process of testicular fibrosis and autoimmune orchitis.
The histopathological definition of increased mast cells in testes
is well defined in autoimmune orchitis. Also, the beneficial use
of ketotifen was reported in severe oligozoospermic male
patients. In our study, ketotifen had a preventing effect against
testicular fibrosis. The Johnsen scores were significantly high



within four hours.

Figure 1: A view of testicular detorsion procedure in the right testes

Figure 3: In one sample of group B, thebJohnsen score is 2.4 (H&E Fige 4|n

x100).

compared with the torsion group. According to the evaluation
of the scoring system, we think that ketotifen was beneficial
in terms of preserving spermatogenesis and preventing germ
cell apoptosis, which is the most undesirable scenario. Further
studies correlating mast cell expression with germ cell activity
may contribute to understanding torsion-related long-term
effects and prevention possibility.

Our study has some limitations. For the analysis of mast
cell activity, immunological histopathological staining may
help to understand the process. Proinflammatory cytokines
can contribute to understanding the pathophysiology.
Although the Johnsen score was used to determine whether
spermatogenesis is affected, adding the fibrotic score to the
histological evaluation may be beneficial.
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one sample of group B, the Johnsen score is 9.2 (H&E

x100).

CONCLUSION

We found that ketotifen had a preventing effect against testicular
fibrosis as a mast cell stabilizer in the testis torsion-detorsion
rat model. Further studies correlating mast cell expression with
germ cell activity in testicular torsion are warranted.
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Solunum Sikintisi ile Beraber Anemi ve Retiklosit Yuksekligi:
Idiopatik Pulmoner Hemosideroz I¢in Uyarici

Anemia and Reticulocyte Elevation with Respiratory Distress:
Warning For Idiopathic Pulmonary Hemosiderosis

Mina HIZAL, Sanem ERYILMAZ POLAT, Nagehan EMIRALIOGLU, Dilber ADEMHAN TURAL,
Beste OZSEZEN, Birce SUNMAN, Ebru YALCIN, Deniz DOGRU, Ugur OZCELIK, Nural KIPER

Hacettepe Universitesi Ihsan Dogramaci Cocuk Hastanesi, Cocuk Géglis Hastaliklar Bilim Dali, Ankara, Tiirkiye

0z

Amag: idiopatik pulmoner hemosideroz (iPH), tekrarlayan hemoptizi, demir eksikligi anemisi ve pulmoner infiltrasyonlar
ile giden nadir bir hastaliktir. Bu calismada baslangigta anemi ve/veya retikiilosit yiiksekligi bulunan ve IPH tanisi alan
hastalarin dzelliklerinin incelenmesi amaglanmigtir.

Gerec ve Yontemler: Anemi ve/veya retikilosit yiksekligi ile basvurup IPH tanisi almis ve Hacettepe Cocuk Gogiis
Hastaliklar bdlimunde takipte olan hastalar retrospektif olarak incelendi.

Bulgular: Calismaya dahil edilen 14 hastanin dokuzu (%64.3) kizdi. Ortanca tani yasi 60 ay (IQR: 42)'di. Sikayetler ile
tani arasinda gegen ortanca sure 12 ay (IQR:15.5)’di. Ortanca basvuru hemoglobin (Hb) diizeyleri 6.7 g/dL (IQR: 4.07),
ortanca retikUlosit ylizdesi 5.1 (IQR: 3.2)’'di. Tani aninda hastalarin sadece 5’sinde (%35.71) hastaligin klasik triadi olan
hemoptizi, demir eksikligi anemisi ve pulmoner infiltrasyon bulgular saptandi.

Oniki (%85.7) hastada tani aninda anormal akciger grafisi saptandi. On (71.4%) hastaya baglangicta pnémoni tanisi
konuldugu kaydedildi. Tani 6ncesinde 12 (%85.7) hastada demir eksikligi anemisi saptanarak tedavi verildigi saptand..
Bu hastalarin tuminde demir eksikligi anemisinin tedaviye direncli seyrettigi 6grenildi. Hastalarin 13’Une (%92.9) tani
anina kadar en az bir kez kan trasflzyonu yapildigi saptandi.

Sonug: iPH her zaman Klasik triad seklinde izlenmeyebilir. Demir eksikligi anemisi ile birlikte solunumsal bulgulari olan ve
gorunttlemede pulmoner infiltrasyon bulunan hastalarda, tedavilere beklenen yanit alinamamasi veya tekrarlayan ataklar
olmasi durumunda IPH akla gelmelidir.
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ABSTRACT

Objective: Idiopathic pulmonary hemosiderosis (IPH) is a rare disease with recurrent hemoptysis, iron deficiency anemia, and pulmonary
infiltrates. We aimed to examine the characteristics of patients who had anemia and/or elevation of reticulocyte and were diagnosed with
IPH.

Material and Methods: 14 patients with a diagnosis of idiopathic pulmonary hemosiderosis who had anemia and/or elevation of
reticulocyte at initial presentation were retrospectively analyzed.

Results: A total of 14 children were included in the study. Nine (64.3%) were female. The median age at the diagnosis was 60 months
(IQR: 42). The median time from onset to diagnosis was 12 months (IQR: 15.5). The median hemoglobin levels were 6.7 g/dL (IQR:4.07).
At the time of initial diagnosis, only 5 (35.71%) patients had a classical triad of hemoptysis, iron deficiency anemia, and pulmonary
infiltration. Abnormal chest X-ray was detected in 12 (85.7%) of patients at the time of diagnosis. Ten (71.4%) patients were diagnosed
with pneumonia at the initial presentation. Iron deficiency anemia was detected in 12 (85.7%) patients before diagnosis and all were
resistant to treatment. Thirteen (92.9%) patients had a history of blood transfusion at least once before diagnosis.

Conclusion: IPH may not always present with the classical triad. In patients with respiratory findings and pulmonary infiltration with iron
deficiency anemia, IPH should be considered in unresponsive patients to treatments or recurrent attacks.

Key Words: Anemia, Children, Idiopathic pulmonary hemosiderosis

GIiRIS

idiopatik pulmoner hemosideroz (iPH), tekrarlayan hemoptizi,
demir eksikligi anemisi ve pulmoner infiltrasyonlar ile giden
ve cocuklarda difftiz alveolar kanamaya neden olan oldukga
nadir hastaliklardan biridir (1,2). ik olarak 1864 yilinda Virchow
tarafindan tanimlanmistir (3).

Hastaligin altta yatan mekanizmasi henlz aydinlatlamamigtir.
Pulmoner kapiller bazal membraninda hasara yol acabilecek
bircok olasi tetikleyici teori Uzerinde durulmaktadir. Allerjik,
cevresel, genetik ve otoimmun tetiklenmeler en gok kabul géren
olasi nedenler arasindadir (2,4). Siklkla gocukluk déneminde
izlenmektedir (5,6) .

Pulmoner kanamanin altta yatan nedeni detayll arastirmalar ile
belirlenemedigi durumlarda “idiopatik pulmoner hemosiderozis”
terimi kullaniimaktadir (4,7). Hastalk genelde relapslar ile
seyretmektedir (7). Kanama ataklarindan sonra eritrositler
alveolar makrofajlar tarafindan fagosite edilir, demir hemosiderine
dénusur ve bunun sonucunda hemosiderin akcigerlerde fibrozisi
tetikler (7,8).

Hastaligin tanisi uyumlu klinik bulgular ile birlikte anemi ve
karakteristik radyolojik gérinimu olan hastalarda dustnaltr
ve bronkoalveolar lavaj, aclk mide sivisi veya balgam 6érnegi
incelemelerinde hemosiderin yUklt makrofajlarin tespit edilmesi
ile dogrulanir (7). Cok az sayida hastanin tanisi icin akciger
biyopsisi gerekmektedir (9). Nadir izlenen bir hastalk olmasi
nedeni ile kolaylikla atlanabilir ve hastalar uzun stre boyunca
farkli tanilar ile takip edilebilirler (7).

Bu calismada anemi ve/veya retikulosit ylksekligi ve solunumsal
bulgular nedeni ile degerlendirilen ve IPH tanisi alan hastalarin
ozelliklerinin - incelenmesi  amaclanmistir. Bdylece hastalarin
demografik, Klinik, laboratuvar ve radyolojik 06zelliklerinin
belilenmesi hedeflenmektedir.

GEREC ve YONTEMLER

Calismamiza 2000-2019 yillar arasinda anemi ve/veya
retikUlosit yiksekligi ile bagvurup IPH tanisi almis ve Hacettepe
Cocuk G6gus Hastaliklart béliminde takipte olan hastalar dahil
edilmistir. Hacettepe Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu’dan GO20-297 ve 25.08.2020 tarih
ile onayr almistir. Hastalarin dosya kayitlar retrospektif olarak
incelenerek cinsiyet, tani yagsl, tanida gecikme suresi, baslangig
semptomlari, sigara maruziyeti, akraballk varligi, yasadiklari
bdlge, cevresel maruziyetler, hastaneye yatis durumlari,
transflzyon ihtiyaglar, hemoglobin  dizeyleri, retikUlosit
dUzeyleri, MCV duzeyi, 16kosit sayisi, akut faz yuksekligi, tan
gecikme suUreleri, ilk tanilar, akciger grafisi bulgular (gocuk
g6gUs hastaliklar uzmani tarafindan degerlendirildi), akciger
bilgisayarll tomografi &zellikleri, aclik mide sivisi ve/ veya
bronkoalveolar lavaj drnegindeki hemosiderin yUklli makrofaj
varligl, ilk basamakta aldiklar tedaviler kaydedilmigtir.

Hastaligin tanisi solunumsal semptomlarin varligi, demir eksikligi
anemisi ve radyolojik olarak pulmoner infiltrasyon bulunan
hastalarda bronkoalveolar lavaj ve/veya acglik mide sivi ve/
veya akciger doku Orneginde hemosiderin yukli makrofaj
tespit edilmesi ile konuldu. Kanama bozukluklari ve kanamaya
yatkinlk yaratacak diger hematolojik hastaliklar, bronsektazi,
pulmoner tlberklloz, pulmoner kanamaya neden olabilecek
kardiyovaskUler hastaliklar, hava vyollannda yabanci cisim
varligl, vaskuler malformasyonlar, vaskulitik hastaliklar gibi
hemosiderozisin ikincil nedenlerini taglyan hastalar galismadan
clkarildi.  Arastirmanin  tanimlayici istatistikleri sayi, yUzde,
ortanca ve ceyreklikler arasi degisim (interquartile range; 1QR)
ile gosterildi. Istatistiksel analiz SPSS 23 paket programinda
degerlendirildi.

BULGULAR

Anemi ve/veya retikllosit ylksekiginin egslik ettigi solunumsal
bulgular nedeni ile arastirlan ve izlemde IPH tanisi almis ve



Tablo I: Hastalarin demografik 6zellikleri.

Degiskenler Hasta sayisi (%)
Tani yasi (ay)* 60 (42)
Tanida gecikme siiresi (ay)* 12 (15.5)
Kadin® 9 (64.3)
Malniitrisyon varhgi’ 3(21.4)
Sigara oykiisii' 4 (28.6)
Akrabalik varhgi 6 (42.9)

*Ortanca ve ceyreklikler arasi degisim (interquartile range; 1QR) ile
gosterildi, Tn(%)

Hacettepe Universitesi Cocuk Gogus Hastaliklar baliminde
takipte olan 14 hasta calismaya dahil edildi. Hastalarin
dokuzu (%64.3) kizdi. Hastalarin ortanca tani yasi 60 ay (IQR:
42)'di. Sikayetler ile tani arasinda gegen ortanca stre 12 ay
(IQR:15.5)'di. Alti (%42.9) hastada birinci veya ikinci derece
akraballk vardi. Tani aninda U¢ (%21.4) hastada malndtrisyon
tespit edildi. Dort (%28.6) hastada pasif sigara maruziyeti
vardi. Tum hastalar kentte yasamaktaydi. Higbir hastada sigara
disinda supheli ¢cevresel maruziyet tespit edilmedi. Hastalarin
demografik dzellikleri tablo I'de dzetlenmistir.

Hastalarin ortanca gelis hemoglobin (Hb) dizeyleri 6.7 g/dL
(IQR: 4.07) iken, ortanca retikilosit yUzdesi 5,1 (IQR: 3.2) olarak
saptandi. Ortanca MCV degeri 69 fl (IQR: 7.6) olarak tespit edildi.
Ortanca I6kosit degeri 15.600/mm?® (IQR: 12.900) saptandi.
Bes (%35.7) hastada tani aninda akut faz reaktanlarinda
yUkseklik mevcuttu (C- reaktif protein ve/veya sedimantasyon
hizi). Tani aninda hastalarin sadece 5'sinde (%35.71) hastaligin
klasik triadi olan hemoptizi, demir eksikligi anemisi ve pulmoner
infiltrasyon bulgulan saptandi. Tani aninda hastalarin besinde
(%35.71) hemoptizi, altisinda (%42.9) ates, 11’inde Oksurik
(%78.6), 10’unda nefes darligi (%71.4), birinde (%7.14) gdgus
agnisi sikayeti vardi (Tablo Il). Tani aninda hastalarin yedisinde
(%50) hipoksi vardi. Bir hastanin tani aninda enttbasyon ile
mekanik ventilasyon destegine, bir hastanin ise non-invazif
solunum destegine ihtiyaci oldu. Fizik muayenede 12 hastada
solukluk (%85.7) saptanirken U¢ hastada (%21.4) ral saptand..

Oniki (%85.7) hastada tani aninda anormal akciger grafisi
saptandi. Onbir (%78.6) hastanin akciger grafisinde degisen
yayginlikta buzlu cam gérintimd mevcuttu. Hastalarn besinde
(%35.7) akciger grafisinde alveolar infiltrasyon paterni saptandi.
TUm hastalann akciger tomografisi mevcuttu ve dokuzunda
(%64.3) buzlu cam gdérinimdu, yedisinde (%50) konsolidasyon
gérinimu  ve besinde (%35.7) diffiz noddler gorinim,
dordiinde (%28.6) fokal noduler gorinim saptandi (sekil 1 ve
sekil 2 IPH tanisi olan iki hastaya aittir). Sekiz hastanin aglik
mide sivi drneginde hemosiderin yUukll makrofaj saptanirken,
10 hastanin bronkoalveolar lavaj 6rneginde hemosiderin yUklt
makrofaj tespit edildi. Uc hastaya akciger biyopsisi yapildi ancak
vaskdlitik tutulum izlenmedi. Anti-glomerUler bazal membran
(anti-GBM) kayitlarina ulasilabilen on hastanin hepsinde sonug
negatifti.
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Tablo II: Baslangic asamasinda izlenen Klinik bulgular.

Klinik bulgular Hasta sayisi (%)
Hemoptizi 5(35.71)
Oksiiriik 11 (78.6)
Nefes darhgi 10 (71.4)
Ates 6 (42.9)
Gogis agrisi 1(7.14)
Hemoptizi, anemi ve pulmoner 5 (35.71)

infiltrasyon triadi

On (%71.4) hastaya ilk gsikayetleri oldugunda pnémoni
tanisi konuldugu ve antibiyotik tedavisi baslandigi saptandi.
Tani 6ncesinde 12 (%85.7) hastada demir eksikligi anemisi
saptanarak tedavi verildigi saptandi. Bu hastalarin timtnde
demir eksikligi anemisinin tedaviye direncli seyrettigi saptandi.
Hastalarin 13’Une (%92.9) tani anina kadar en az bir kez
kan trasflzyonu yapildigl saptandi. Tum hastalarin tani anina
kadar en az bir kere hastanede yatis 6ykist mevcuttu. Tani
sonrasinda tUm hastalara ilk basamak tedavi olarak hastaligin
siddetine gore farkl etkinliklerde steroid tedavisi baslandi.

TARTISMA

idiopatik pulmoner hemosiderozis cocukluk déneminde oldukca
ender gorilmektedir. interstisiyel akciger hastaliklarnin bir alt
grubu olarak siniflanan bu hastaligin altinda yatan patoloji tam
olarak aydinlatlamamistir (10,11). Hastaligin gercek insidansi
bilinmemekle birlikte ¢ocukluk ddneminde milyonda 0.24-
1.23 oldugu dusundlmektedir (5). Hastaligin patofizyolojisini
tekrarlayici alveol i¢i kanamalar olusturmaktadir ve bu
kanamalara bagl akcigerde fibrin yapimi tetiklenebilmektedir.
Ayrica tekrarlayan kanamalar demir eksikligi anemisine neden
olmaktadir (12).

Hastaligin tanisi solunumsal semptomlarin varligi, demir eksikligi
anemisi ve radyolojik olarak pulmoner infiltrasyon bulunan
hastalarda bronkoalveolar lavaj ve/veya acglk mide sivi ve/
veya akciger doku Orneginde hemosiderin yukli makrofaj
tespit edilmesi ile konulmaktadir. Akciger biyopsisi sinirli
sayida hastada gerekmektedir. Hastalarda dncelikle pulmoner
hemorojinin olasi diger nedenleri arasinda bulunan solunum
yollari enfeksiyonlar, koagulapati, sistemik lupus eritematozus,
poliangiitisli grantlomatozis (Wegener grantlomatozisi), anti-
glomerUler bazal membran hastalidi, pulmoner venookluziv
hastallk ve toksinler maruziyet gibi durumlann dislanmasi
gerekmetedir. Ayrica ¢olyak hastalidi ile birliktelik olabildigi icin,
hastalarin bu yénden taranmasi éneriimektedir (1,5,13).

TUm yaglarda goérllebiimekle beraber cocukluk déneminde
daha sik izlenmektedir (6). Cin’de yapilan galismada hastalarin
%80’ninde IPH’in ilk dekatta gorildugl bildirilmistir (7). Tayard
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Sekil 1: On-arka akciger grafisinde bilateral alveolar infiltrasyon
gorinuma.

ve ark. (4) yaptigi ve Fransiz kayit sisteminden elde edilen 25
hastanin sonuglarini inceleyen calismada ortanca tani yasi 4,3
yas olarak bulunmustur. Zan ve ark. (2) 2019 yilinda yayimlanan
calismalarinda ortanca tani yasi 6 yil olarak bildirilmistir.
Callsmamizda ortanca hasta tani yasinn 60 ay oldudu
gorUimektedir. Literatlr ve c¢alismamiz hastaligin genellikle
hayatin ik dekatinda izlendigini gdstermektedir.

iPH’e yatkinllk olusturan bilinen cinsiyet, Irk ve bolgesel
hakimiyet bulunmamaktadir (3). Calismamizda tUm hastalar
kentte yasadigl ve belirgin bir bdlgesel dagim ve cevresel
maruziyet godstermemektedir. Hem c¢alismamizda hem de
Zhang ve ark. (7) yaptigi calismada goruldigu Uzere cinsiyet
dagiiminin genellikle esit oldugu izlenmektedir.

Hastaligin baslangic bulgusu oldukga degisken olabilmektedir
(9). Hastaligin klasik triadi olarak bilinen hemoptizi, demir
eksikligi anemisi ve pulmoner infiltrasyon c¢alismamizda tani
aninda sadece %357 hastada izlenmektedir. Zhang ve ark.
(7) 28 IPH hastasini degerlendirdigi calismada hastalarin
%517’sinde hastaligin klasik triadinin izlendigi belirtiimektedir
ancak bu galismada belirtilen klasik triad bulgularinin hastaligin
baslangic asamasinda mi yoksa seyri boyunca mi oldugu
belirtimemektedir. Hastaligin klasik triadi olarak bilinen bulgularin
baslangic déneminde her hastada izlenmemesi ve degisken
klinik bulgular olabilmesi nedeniyle tanida gecikme veya farkli
tanilann konulmasi durumlari olabilmektedir (7).

Calismamizda tani aninda en sk rastlanlan pulmoner
semptomlarin 6ksuruk, nefes darligi ve ates oldugu gdrilmektedir.
Tayard ve ark. (4) calismasinda tanianinda en sik sikayetin dkstirik
ve nefes darligr oldugu bildirilmektedir (4). Zhang ve ark. (2)
2019 yilinda yaptigi ¢calismada ise baslangic ddneminde izlenen
en sk bulgularin 6ksutrik, hemoptizi ve nefes darligi oldugu

Sekil 2: Akciger bilgisayarll tomografide bilateral buzlu cam opasite
gérandmd.

gorUimuastlr. Hastalarda tani aninda hemoptizi olmayabilir
(9). Tayard ve ark. (4) yaptidi calismada tani aninda hastalarin
%44’tnde hemoptizi oldugu bildirimistir. Le Clainche ve ark.
(8) yaptigi calismada hastalarin %40’inda tani aninda hemoptizi
oldugu raporlanmistir.  Calismamizda tani aninda sadece
hastalarin besinde (%35.7) hemoptizi gortimustar. Bulgularmiz,
benzer calismalarda oldugu gibi hastaligin klasik triadi icinde yer
alan hemoptizinin tani aninda énemli oranda olmayabilecegine
dikkat cekmektedir.

Nedeni agiklanamayan anemi ve bUylme gelisme geriligi
hastaligin baslangic semptomlar arasinda yer alabilmektedir
(9). Calismamizda semptomlarin ik baslangic déneminde
hastalarin %85,7’sinde demir eksikligi anemisi tanisi konularak
tedavi verildigi gérulmektedir. Zhang ve ark. (2) yapmis oldugu
calismada tani aninda hastalarin %93.4’0nde anemi saptandig
belirtimektedir. Kbara ve ark. (13) yaptigi calismada tim
hastalarda degisen derecelerde anemi oldugu bildirilmistir.
Ayrica Le Clainche ve ark. (3) yaptidi ¢alismada 15 hastanin
%86'sinda tani aninda anemi oldugu bildiriimektedir. Calismamiz
ve benzerleri demir eksikligi anemisi olan ¢cocuklarda pulmoner
infiltrasyon ve respiratuvar sikayetlerin variginda ayirici tanida
IPH’in akilda bulundurulmasinin énemine isaret etmektedir
(7,13).

iPH’de anemi kronik kan kaybina bagl olarak ortaya cikan
hipokrom mikrositer demir eksikligi anemisi seklindedir ancak
tedaviye yanit demir eksikligi anemisinde beklendigi kadar hizli
degildir (5). Ayrica hastalarda retikUlosit artisi uyarici olmaldrr.
CGalismamizda hastalarin %92.9’unda trasflizyon ihtiyaci oldugu
izlenmektedir. Le Clainche ve ark. (3) ¢alismasinda hastalarin
cogunun agir anemisi oldugu ve %60’ Inin trasflzyon ihtiyaci
oldugu bildirilmektedir. Galismamizin planlanma sekli nedeni ile
anemisi olan IPH’li hastalar incelenmistir. Bu nedenle trasfiizyon



ihtiyaci calismamizda diger calismalara gdére daha yUksek
izlenmektedir. Ancak bulgularimiz 6zellikle standart tedavilere
yanit vermeyen, eslik eden solunumsal bulgulari olan ve nedeni
aclklanamayan demir eksikligi anemisi olan hastalarda tanida
IPH’in akla gelmesi gerektigini gdstermektedir.

iPH’in hem cok nadir gériilmesi hem de degisken klinik bulgularla
ortaya clkabilmesi tanida gecikmelere neden olmaktadir
(5). Galismamizda sikayetlerin ortaya cikisi ile tani arasinda
gegen ortanca surenin 12 aya kadar uzayabildigi gordlimustar.
Fransa’dan yapilan bir galismada en uzun tani gecikmesi olan
hastada 16 ay gecikme oldugu bildirilmektedir (4). Zhang ve ark.
(2) yaptigi calismada ise semptomlarin baslamasindan taniya
kadar gecen sure ortalama 10.4 ay olarak bulunmustur. Kabra
ve ark. (13) yaptidi calismada ortalama tani gecikme zamani
30 ay olarak bildirilmistir. Calismamiz ve literatlrdeki érnekler
hastalarda tani gecikmesinin siklikla izlendigini géstermektedir.

Calismamizda hastalarn sadece %21.4’tUnde fizik muayenede
ral tespit edilmistir. Cin’de yapilan bir galismada benzer sekilde
sadece hastalarin %15.8’inde krepitan ral oldugu gortimektedir
(2). Literatlre benzer sekilde c¢alismamiz da muayenede
solunum sisteminde dinleme bulgusunun olmayabilecegini
gostermektedir.

IPH’deakciger gorintiilemesinde gesitlibulgular gérilebilmektedir.
Bilateral alveolar infiltrasyon, retikUlonoduler degisiklikler, buzlu
cam gorinimU ve interstisyel patern bunlardan bazilandir.
Bulgular ozellikle diffiz enfeksiyon ve viral pnémoniler ile
karisabilmektedir. Bazi hastalarda yamasa gezici alveolar
infiltrasyon gorulebilmektedir. (1,4,7). Calismamizda hastalarin
%85.7’sinde tani aninda akciger grafisinde anormal gérinim
saptanmistir. Zhang ve ark. (2) ¢calismasinda da tim hastalarda
akciger grafileri ve/veya bilgisayarll tomografilerde anormal
goruntdleme bulgusu oldugu bildirilmektedir. Le Clainche ve
ark. (3) calismasinda %93.3’tnde tani aninda akciger grafisinde
anormallik izlenmistir. Hastalarn cogunda akciger grafisinde
anormal goérinum olmasi, ¢alismamizda da belirtildigi Uzere
bu hastalarin siklikla pnémoni tani ve tedavisi almasina katkida
bulunmus olabilir.

iPH bulgularinin cocukluk déneminde sik izlenen pndémoni ve
astim gibi solunum yolu hastaliklarina benzemesi nedeni ile tani
genellikle gecikmektedir (9). On (%71.4) hastaya ilk sikayetleri
oldugunda pnémoni tanisi konulmustur ve antibiyotik tedavisi
baslanmisti. Zhang ve ark.(2) yapmis oldugu calismada
da hastalarin %73.8’ine ik asamada yanlis tani konuldugu
bildirilmektedir. Bahsedilen ¢alismada en sik yanlis tani nedeni
demir eksikligi anemisi ve pnémoni olarak bildirilmistir. IPH’in
hem Klinik bulgularinin cesitli olmasi hem de hastalgin az
gortlmesine bagli olarak farkindaligin diistik olmasi baslangicta
yUksek oranda yanlig tani konulmasina sebebiyet veriyor olabilir.
Bu nedenle tani i¢in hastaligin akla gelmesi ve yUksek stphe
varligi gok énemlidir.
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Calismamizda tUm hastalarin tani alana kadar en az bir kez
hastanede yatis gerektiren klinikleri olmustur. Kabra ve ark.
(13) Hindistan’da yaptiklari ve 26 hastanin retrospektif olarak
incelendigi arastirmada, calismamiza benzer sekilde tim
hastalarin hastane yatisina ihtiyaci oldugu ve hasta basina
ortalama 3.5 yatis oldugu bildirilmistir. Ayrica akut ataklar
sirasinda respiratuvar yetmezlige bagl solunum destegi ihtiyaci
olabilmektedir (9). Calismamizda iki hastanin tani éncesinde
akut solunum yetmezligine bagll solunum destegi ihtiyaci
oldugu gortlmektedir. Bu bulgular Klinik seyri degisken bir
hastalik olan IPH’in akut dénemde agir solunum yetmezIigi ile
ortaya cikabilecegini gbstermektedir.

Oldukga nadir gorilen bir hastallk olmasi nedeniyle tedavisiyle
ilgili  randomize kontrolll ¢alisma bulunmamaktadir. Akut
dénemde hastalarin sikayetlerine yonelik destek tedavi verilmesi
Onerilmektedir (3). Calismamizda hastalarin siklikla trasflzyon
destegine ihtiyaglarinin oldugu, invaziv veya non-invaziv solunum
destegi intiyaclar olabildigi gortimektedir. Steroid tedavide ilk
tercih edilen ajandir (9). Le Clainche ve ark. (3) calismasinda
hastalarin %93’Unin uzun ddnemde steroid tedavisi aldigi
bildirimektedir. Calismamizda tim hastalara ik basamakta
steroid tedavisi verildigi izlenmektedir. Her ne kadar steroid
tedavisinin etkinligini cocuklarda kanitlayan kontrolli galismalar
olmasa da galismamiz ve literatUr 6rneklerinde goruldigu tzere
kortikosteroid tedavisi halen ilk tercih edilen tedavi modalitesi
olmaya devam etmektedir.

Bu retrospektif calismada anemi ve/veya retikUlosit yUksekligi
ve solunum sistemi sikayetleri ile bagvuran ve IPH tanisi alan
hastalann 6zellikleri incelenmigtir. Calismamizda géruldugu
Uzere hastaligin Kklinik bulgulan her zaman bilinen klasik triad
seklinde olmayabilir. Hastalar solunum sikintisi, Okstrtk ve
ates gibi gesitli bulgularla karsimiza gelebilmektedir. Klinik
seyirde degiskenlik olmasi hastalarin tanisinda gecikmelere
neden olmaktadir. Bu nedenle demir eksikligi anemisi ile birlikte
solunum sistemi semptomlari olan ve radyolojik goértntilemede
pulmoner infiltrasyon tespit edilen hastalarda, standart
tedavilere beklenen yanit alnamamasi durumunda ve /veya
tekrarlayan benzer sikayetlerinin olmasi halinde hekimlerin iPH
tanisini gecikmeden akla getirmesi dnem tasimaktadir.
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Demir Eksikligine Bagli Reaktif Trombositoz Olgusu
A Case of Reactive Thrombocytosis Caused By Iron Defiency
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GIiRIS

0z
Dinyada ve Ulkemizde sik gorilen demir eksikligi anemisi hemoglobinde, ortalama eritrosit hacminde (MCV) disUklik,

trombositlerde artis gibi kan tablosunda farkli degisiklikler yapar. Nadiren trombosit diizeyinin 1.000.000/mm®’ Uin Uzerine
ciktigi ekstrem trombositoz da gelisebilir.

Burada demir eksikligi anemisine bagli ekstrem trombositozu olan bir olgu sunulmaktadir. Bilinen hastalidi olmayan,
takipsiz, 4.5 yasindaki erkek olgunun etiyolojisinde hemoliz, emilim kusuru, kan kaybi, enfeksiyon gibi diger anemi
nedenleri dislanmistir. Mevcut trombositozu ve anemisi demir tedavisine hizlica yanit vermis, malignite taramasina gerek
duyulmarmigtir.

Bu olgu sunumu ile ¢ocukluk gaginda sik goértlen trombositoz ve demir eksikligi anemisi bulgularinin birlikteliginin
hatirlatimasi amaclanmistir.

Anahtar Sézciikler: Anemi, Demir eksikligi, Trombositoz

ABSTRACT

Iron deficiency is a common nutritional disorder worldwide and in our country, rarely associated with extreme
thrombocytosis. It can also change in laboratory values such as low hemoglobin, low mean corpuscular volume (MCV).
We describe here a case of extreme thrombocytosis in a healthy 4.5 year-old boy. He had reactive thrombocytosis due
to iron defiency anemia. We ruled out other causes of anemia such as hemolysis, infection, absorption problems. We
did not screen for malignancy due to rapid response to iron treatment.

With this case report, we wanted to focus on the relationship between iron deficiency anemia and thrombocytosis.

Key Words: Anemia, Iron defiency, Thrombocytosis

Demir eksikligi anemisine hemoglobin (Hb), ortalama eritrosit
hacmi (MCV), ortalama eritrosit hemoglobininde (MCH) yasa ve

Demir eksikligi anemisi diinyada en yaygin gdrilen beslenme  cinsiyete gdre dusUkilk ile eritrosit dagiim genisliginde (RDW)

bozuklugudur. Gelismekte olan Ulkelerde bes yas alti cocuklarin
%40 ila %50'sini etkiledigi tahmin edilmektedir (1). Ulkemizde

artis gibi kan tablosundaki degisiklikler eslik eder. Daha sik olarak
trombositoz gorultrken nadiren trombositopeni de gelisebilir (4).
Demir eksikligi anemisi olan pediatrik olgulardan olusan vaka

okul ¢agi cocuklarinda yapilan calisma sonuglarina gore ise  serilerinde trombositopeni %2.3-2.4 araliginda saptanmistir
%5.4 - %62.5 sikiikta gorulmektedir (2,3). (5). Cocukluk caginda gorilen trombositoz siklikla sekonder
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(reaktif) kaynaklidir (4). Reaktif trombositozun hastanede yatan
cocuklarda %6 ila %15 arasinda goruldtgu bildirilmistir (6).
Demir eksikligine bagl trombositoz sk gortlmekle birlikte,
trombosit dizeyi nadiren 1.000.000/mm?¥Un Uzerine cikar ve
demir eksikliginin duzeltimesi ile trombosit sayisi normale déner

().

OLGU SUNUMU

Dort buguk yasinda, erkek hasta, halsizlik sikayeti ile klinigimize
basvurdu. Sikayetinin son 2 haftadir arttigi ve ara ara ¢arpintinin
da eslik ettigi grenildi. Ozgegmisinde &ézelligi olmayan hastanin
yabanci uyruklu olmasi nedeniyle prenatal ve postnatal dyklsUne
ulagllamadi. Beslenme oykUsinde ilk iki yasta anne sttt aldig,
altinciaydan sonra ek gidaya gectigi, bir yasindan 6nce inek sutu
kullaniminin olmadigi ve demir proflaksisi kullanmadigi 6grenildi.
idrar renginde koyulagma, kirmizilik, rektal kanama veya pika
Oykust vermiyordu. Anne baba akrabalid mevcuttu. Fizik
incelemesinde genel durumu iyi, vicut agirigr 15 kg (10-25 p),
boy 100 cm (3-10 p)’di. Solgun gérinimde, kalp tepe atimi 110/
dk, mezokardiyak ve apikal odakta belirgin 2-3/6 sistolik Gftrim
disinda diger sistem incelemeleri normal, hepatosplenomegalisi
yoktu. Laboratuvar incelemelerinde, hemoglobin (Hb); 5.5 g/dl
(2-6 yas -2SD: 11.5 g/dl), I6kosit; 6600/mm? (4 yas icin normal
arallk: 5.500-15.500/mm?®), trombosit 1.934.000/mm? (2-6
yas normal arallk: 150-350 10%mm) saptanan hasta cocuk
hematoloji boluimine basvurdu. Periferik yaymasinda hipokromi,
mikrositoz ve anizositoz goruldi. Cok sayida 15-20’li trombosit
kUmesi izlendi. Serum demiri 10 mcg/dl (Normal aralik: 50-120),
serbest demir baglama kapasitesi 451 mcg/dl (Normal aralik:
110-370), transferrin saturasyon indeksi %14, ferritin 1.2 ng/ml
(Normal aralik =12 ng/ml, ), direkt coombs testi negatif, vitamin
B12 234 pg/ml (Normal aralik:126.5-505) ve digkida gizli kan
negatif geldi. Tam idrar tahlilinde hemattri gérilmedi. Gaitada
parazit saptanmadi. Biyokimyasal incelemelerinde total bilirubin;
0.58 mg/dl, direk bilirubin; 0.14 mg/dl ve laktat dehidrogenaz
(LDH) 727 U/L (Normal aralk: 110-295) saptandi. C-reaktif
protein (CRP) 0.18 mg/dl (Normal aralk: 0-0.8), bulundu.
Hastanin boyunun 3-10 persentilde olmasi ve saglam ¢ocuk
izleminin olmamasi nedeniyle bakilan tiroid fonksiyon testleri
otiroid ve ¢olyak taramasi igin bakilan immdnglobulin A (IgA);
176 mg/dl (Normal aralik: 57-282) ile anti doku transglutaminaz
lg A negatif saptandi.

Hastanin 1 vyl 6nce benzer sikayetlerle cocuk kardiyoloji
bolimUne basvurdugu yapilan ekokardiyografisinin - normal
saptandigl, anemiden slphe edildigi ancak tetkik edilmeyip
genel pediatriye yonlendirildigi  6grenildi. Olgumuz  tekrar
hastaneye basvurmamis ve demir eksikligi anemisi tanisinin
konulma firsati kacinimisti.

Hastada demir eksikligi anemisine bagl reaktif trombositoz
dustnulerek 6 mg/kg/gln, iki dozda oral Fe*? tedavisi baslandi.
izlemde yetmezlik bulgulan olmamasi nedeniyle transfiizyon
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yapiimadi, tromboz riskine karsi tedaviye 3 mg/kg asetilsalisilik
asit de eklendi. Enfeksiyonun ekarte edilmesi icin bakilan kan
ve idrar kilttriinde Ureme olmadi. Tedavinin yedinci gtininde
bakilan retikllosit %5.06, Hb 7.3 g/dl, 16kosit 5300/mm?,
trombosit 341.000/mm? saptanmasi Uzerine 6 mg/kg Fe+2
tedavisi ile taburcu edildi.

TARTISMA

Trombositoz; kan trombosit dizeyinin 450.000/mm? Ustlinde
olmasi olarak tanimlanir. Trombositlerin 900.000/mm? {zerinde
olmasi ciddi trombositoz, 1.000.000/mm? Uzerinde ise ekstrem
trombositoz olarak sinflandirilir. Enflamasyon, travma gibi bir
duruma ikincil olarak trombosit asiri Gretimi (reaktif trombositoz)
veya mono-poliklonal bir bozukluk sonucu kontrolsiiz trombosit
Uretimi (primer trombositoz) seklinde gortlmektedir (1).

Demir eksikligi anemisinde gorllen trombositoz reaktif
trombositoza &rnektir. Buradaki trombositozun nedeni kemik
iligi mekakaryositlerinde artis ile trombosit Uretiminin artmasi
olarak dustnulmektedir. Interldkin-6, TNF alfa ve trombopoetin
gibi trombopoetik sitokinlerin rolt oldugu distntimekle birlikte
mekanizmasl halen tam olarak aydinlatilamarmigtir (1).

Trombositler bir akut faz reaktanidir ve reaktif trombositoz en
sik enflamatuar olaylarda gorulur. Bunlarin icindeki en sik nedeni
ise enfeksiyonlar oldugundan ayirici tanida enfeksiyonun ekarte
edilmesi dnerilir (1).

Reaktif trombositozda santral vendz katater, septisemi,
kardiyak malformasyon gibi tromboz agisindan ek risk faktéra
yoksa rutin antiagregan tedavisi 6nerilmez (7). Tromboz ihtimali
distnuliyorsa 6ncelikle asetilsalisilik asit tercih edilmelidir
(4). Reaktif trombositozun plazma viskozitesini arttirabilecegi
varsayimiyla yapilan bir calismada trombosit sayisi ile plazma
viskozitesi arasinda anlamli iliski saptanmamisti. Calisma
sonucunda artan trombositlerin - ‘trombositemik’  6zellik
tasimadigi ve ancak ¢ok yuksek sayida trombositin viskozite
artisl yapabilecegi sonucuna ulagiimistir (8). Buna karsin 12-38
ay arasl saglikl cocuklarla yapilan bir calismada demir eksikligi
anemisi olanlarin inme gecirme riskinin 10 kat fazla oldugu
saptanmig, yine trombositoz olmaksizin demir eksikligi anemisi
olan sit ¢ocuklarinda tromboz saptanan olgular olmustur (9-
11). Literatirde ¢ok yUksek trombosit sayisi olan olgularda
antiagregan tedavi uyguladigini ve uygulamadigini belirten
farkli yayinlar vardir (12,13). Pediatrik yas grubunda, Reye
Sendromu gelisimi ve ekstrem trombositozda vonWillebrand
faktor aktivitesinde azalma olasiliklar nedeniyle asetilsalisilik asit
kullanminda dikkatli olunmalidir (14).

Demir eksikligi anemisi, pediatride sik karsilasilan bir durumdur
ancak tedavi edilmediginde bilissel fonksiyon kaybina neden
olabilmektedir (15). Bu nedenle tani koyma firsatlarinin
kaginimamasl ve yakalandigi anda demir tedavisinin veriimesi
Onemlidir. Demir eksikligi anemisiyle ekstrem trombositoz



birlikteligi ise ¢ok sik karsimiza gikmaz ve akla gelmediginde kafa
karistinci olabilir. Olgu sunumumuzla bu birlikteligin hatirlanip,
uygun sekilde yonetilmesi ve demir eksikliginin tani ve tedavisi
icin firsatlarin kaginimamasi gerekliligine dikkat ¢cekmek istedik.
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Case Report

On Alti Yasinda Bir Kiz Hastada Gériilen Nadir Bir Urogenital
Miyazis Olgusu

A Rare Case of Urogenital Miasis in a Sixteen-Year-Old Girl
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0oz

Miyazis, diptera takmina ait sinek larvalarinin insanlarin ve omurgali canlilarin canli veya 6li dokularina yerlesmesi
sonucu olusan parazitik bir hastaliktir. Larvalar cilt yaralan veya agiz, kulak, géz ve trogenital sistemden vicuda girerler.
Bazi bolgelerde endemik iken diger yerlerde seyahat iligkilidir. insan miyazisi icin bildirilen risk faktérleri arasinda kéti
hijyen, ileri yas, diabetes mellitus, psikiyatrik hastalik, kirsal bolgede yasama, dustk sosyoekonomik kosullar ve evsizlik
bulunmaktadir. Psychoda albipennis nemli banyolarda ¢ogalarak insanda Urogenital miyazise neden olabilir. Burada 16
yasinda, tip 1 diabetes mellitus tanisi olan bir kiz hastada Palbipennis’in neden oldugu nadir bir trogenital miyazis olgusu
sunulmustur. Sonug olarak trogenital miyazis Ulkemiz kosullarinda kirsal alanda yasayan, kétd hijyenik kosullar olan ve
idrarinda kurt gérme sikayeti olan hastalarda unutulmamasi gereken bir hastaliktr.

Anahtar Sozciikler: Cocuk, Miyazis, Urogenital

ABSTRACT

Myiasis which is a parasitic disease of humans and vertebrates, is caused by dipterous fly larvae feeding on the host’s
necrotic or living tissue. Entry of the larvae occurs through skin wounds or mouth, ears, eyes and urogenital tract.
The infestation is endemic in some areas and travel-related in other areas. The reported predisposing risk factors for
human myiasis include poor hygiene, advanced age, diabetes mellitus, pyschiatric iliness, low socio-economic status
and homelessness. Psychoda albipennis which can thrive in an environment of a moist bathroom may cause urogenital
myiasis in humans. Here, we reported a rare case of urogenital myiasis caused by P, albipennis in a 16 year-old female
patient with type 1 diabetes mellitus. In conclusion, urogenital myiasis should be kept in mind in patients who are living
in rural areas, having poor hygienic conditions and see worms in their urine.

Key Words: Child, Myiasis, Urogenital

dUsik sosyoekonomik kosullar ve evsizlik bulunmaktadir (1).
Miyazis insanlarda deri, akciger, nazofarinks, gdz, kulak, mide,

Miyazis, diptera takimina ait sinek larvalarinin omurgali canlilarin
(hayvanlar ve insanlar) canli veya 0l0 dokularina yerlesmesi
sonucu olusan parazitik bir hastaliktir. Larvalar cilt yaralar veya
agdiz, kulak, géz ve Urogenital sistemden vicuda girebilirler.
Bazi bolgelerde endemik iken diger yerlerde seyahat iligkilidir.
insan miyazisi icin bildirilen risk faktdrleri arasinda kétl hijyen,
ileri yas, diyabet, psikiyatrik hastalik, kirsal bélgede yasama,

rektum, barsak ve Urogenital miyazis olarak siniflandirilir. Kapali
bdlge olmasi ve i¢ gamasirt giyilmesi nedeniyle genital bdlgeye
sineklerin larva birakmasi guctlr ve bu nedenle Urogenital
miyazis nadir gorulmektedir (2). Psychoda albipennis nemli
banyolarda ¢ogalarak insanda Urogenital miyazise neden
olabilir. Genelde yaz aylarinda tropikal ve subtropikal bolgelerde
goruldr ve ¢ogunlukla erigkinlerde bildiriimistir (3). Burada 16
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yasinda, tip 1 diabetes mellitus tanisi olan bir kiz hastada P,
albipennis adli sinek tUrintn neden oldugu nadir bir Grogenital
miyazis olgusu sunulmustur.

OLGU SUNUMU

16 yasinda kiz hasta 1 aydr olan dizlri, sk idrara ¢gikma,
genital bdlgede kasinti ve idrarinda kurt gdérme sikayetleri ile
poklinigimize bagvurdu. Hastanin éyktstinden, Tip 1 diabetes
mellitus hastasl oldugu ancak diyet ve insulin tedavisine uyum
gostermedigi icin kan sekerinin yUksek seyrettigi dgrenildi.
Benzer sikayetlerle 2 hafta dnce farkll bir merkeze basvuran
hastaya, Enterobius vermicularis 6n tanisi ile albendazol tedavisi
verildigi ancak sikayetlerinde duzelme olmadigi saptand..
Basvuru esnasindaki fizik muayenesinde vicut isisi 36.7 °C,
kalp tepe atimi 76/dakika, solunum sayisi 24/dakika, kan
basinci 110/70 mmHg’di. Genital hilyen bozuklugu ve kotu
kokulu vajinal akintisi mevcuttu. Laboratuvar incelemesinde
tam idrar tetkikinde glukozri, biyokimya tetkikinde kan sekeri
280 mg/dl olarak saptandi. Hemogram, akut faz reaktanlari
ve digski mikroskopisi normal olarak bulundu. idrar kiltirinde
Ureme olmadi. Hastanin idrarinda goérulen larvalarin parazitolojik
incelemesi sonucunda Palbipennis adli sinegin 4. dénem
larvalari (Resim 1) saptandi. Hastanin &ykusU derinlestirildiginde
banyolarinda sineklerin oldugu 6grenildi. Apartman dairesinde
oturan hastanin evlerinde tek tuvalet mevcuttu. Sineklerle
mucadele icin herhangi bir islem yapiimamisti. Ailedeki diger
bireylerin sikayeti olmamasi nedeni ile idrar tetkiki yapiima
geregi duyulmadi. Hastanin yatirlarak kan sekeri regtlasyonu
yapildi ve Uriner sistemden larvalarin atilimini saglamak icin
bol hidrasyon uygulandi. Bir hafta icinde sikayetleri gerileyen
hastaya antiparaziter tedavi veriimedi.

Resim1: Psychoda albipennis adli sinegin 4. dénem larvalar!.
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TARTISMA

Urogenital miyazis Sarcophaga spp., Megaselia scalaris,
Thyrsocnema incisilobata, Lucilia sericata, Eristalis tenax,
Dermatobia hominis, Chrysomya bezziana, Fannia canilicularis,
ve Psychoda albipennis’in neden oldugu nadir gérulen klinik bir
durumdur. P.albipennis’in Avrupa ve Gin’in iliman bolgelerinde
bulundugu bilinmektedir (3). Turkiye’de Ankara, Edirne, Tekirdag,
Bursa ve Istanbul’dan bildirilen vakalar vardir (4). P albipennis,
Pyschodidae ailesi Psychodinae alt ailesinden drenaj, banyo
ve filtrelerin sinekleri olarak bilinen ilkel bir Nematocera’dir.
Larvalar gri-beyaz renkte olup yaklasik 3-5 mm boyutundadir.On
kisimlart arkaya gore daha ince, kurtguk seklinde ve hafif yassi
bir gérinime sahiptir. Vicutlan kisa tly veya pullarla kaplidir
ve bazen kenarlarinda dis benzeri yapilar bulunabilir. Larvalar
genelde nemli ve Kkirli alanlarda, ¢op yidinlarinda ve larvalarin
hayatta kalabilmesi icin bol miktarda bakteri bulunan sulama
kanallarinda bulunur (5). Uygun kosullarda larva evresi 6 ile 8
gundUr, ancak soguk havalarda veya yiyeceklerde, 4-5 hafta
veya daha fazla sUrebilir (2). Dérdlincl dénem larvalar insan
idrarini enfekte edebilir. Urogenital miyazis, nadir olmakla birlikte
tropikal bolgelerde ve 0Ozellikle de kotu hijyene sahip kirsal
alanlarda sik goértlmektedir. Parazit yasam doéngusunU insan
vicudunda tamamlamamaktadir. Bu nedenle hasta hijyenik
kosullara ve temizlige dikkat ettiginde yeniden enfeksiyon
gbrilmez (5). Bizim olgumuzda kontrolsiiz diabetes mellitus
tanisinin olmasinin ve hijyeninin bozuk olmasinin  drogenital
miyazise yatkinlik yaratmis oldugunu dustnmekteyiz.

Urogenital miyazis ile ilgili bir derlemede Tirkiye’deki 12 vakanin
(10Q’u Uriner, 1’i penil, 1’i vulvar miyazis) 7’sinde (%58.3) etkenin
P, albipennis oldugu gdsterilmistir (6). Ulkemizde miyazis en
fazla yaz ve sonbahar mevsiminde gortlmektedir. Yataga
bagimli hareketsiz hastalar, yaz aylarnnda Uzeri ag¢ik uyuyan
cocuk ve erigkinler sineklerin yumurtalarini genital bélgeye ve
perineye birakma riskine aciktirlar (7). Ulkemizde Palbipennis
nedenli erigkin Urogenital miyazis olgulan bildirilmistir (3, 6, 7).
Cocuklarda P albipennis’e bagll Urogenital miyazis ¢ok daha
nadirdir ve Ulkemizden biri 10 yasinda kiz, digeri 15 yasinda
erkek olmak Uzere iki cocuk olgu bildirilmistir (4, 8).

Hastaligin semptomlarinin spesifik olmamasi ve nadir gortimesi
yanlis tani konulmasina neden olabilmektedir. Hastalarda
karin agrsi, bulanti, kasinti, rektal kanama, kusma, yan agrisi
gibi genel semptomlarin yanisira dizUri, pollakiri, hematdri ve
idrarda larva gortlmesi gibi spesifik semptomlar bulunabilir.
Bazi olgularda tek bulgu idrarda sinek larvalarinin gérulmesi
olabilmektedir. Ozellikle gocuk olgularda bizim hastamizda
oldugu gibi miyazis vakalarina yanliglikla Enterobius vermicularis
tanisi konuldugu ve antiparaziter tedavi verildigi bildirilmistir
(4). Enfeksiyonun spesifik bir tedavisi bulunmamaktadrr.
Tedavide hijyen kosullarinin dizeltimesi ve larvalarin mekanik
olarak uzaklastinimasi onerimektedir (1,3,5). Hastamizda
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bol hidrasyon, kan sekeri regilasyonu ve hiyyen kosullarinin
duzeltilmesi ile dizelme saglanmigtir.

SONUG

Urogenital miyazis  cocuklarda  nadiren  bildirilmistir.
Semptomlarinin  spesifik olmamasi ve hekimler tarafindan
iyi bilinmemesi nedeniyle tanisinda zorluklar yasanmaktadir.
Burada 16 yasinda, hijyenik kosullarn kdta ve kontrolstz tip 1
diabetes mellitus tanisi olan bir kiz hastada nadir bir Grogenital
miyazis olgusu sunulmustur. Hastamiza baslangicta yanlis
E.vermicularis tanisi konularak albendazol tedavisi baslanmis
ancak sikayetlerinde duzelme olmamasi Uzerine idrarinda
gortlen larvalarin  mikroskopik incelemesi ile Ralbipennis’in
neden oldugu Urogenital miyazis tanisi konulmustur. Kotu
hijyenik kosullarda ve sineklerin bulundugu kirsal alanlarda
yasayan hastalarda idrarda kurt gérme sikayeti ile bagvuran ve
antiparaziter tedaviye yanit alinamayan hastalarda ayirici tanida
Urogenital miyazis de dustndlmelidir.
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Cocuklarda daha cok asemptomatik veya hafif-orta hastalk

Derleme  Review

Astimh Gocuklarda COVID-19 Etkisi
Impact of COVID-19 on Children with Asthma
Gulsah SEN, Emine DIBEK MISIRLIOGLU
Ankara Sehir Hastanesi, Cocuk Hastanesi, Cocuk immiinoloji ve Alerji Klinigi, Ankara, Tirkiye

P 6z

5 ] Akut siddetli respiratuar sendrom koronavirlis-2 (SARS-CoV-2) kaynakli koronavirts hastaligi 2019 (COVID-19), 6zellikle
akcigerleri tutarak ciddi ve olimcul sonuglara neden olabilmektedir. Hastaligin ¢cocuklarda erigkinlere gére daha hafif
seyirli oldugu bildirilmistir, ancak eriskinlerde oldugu gibi cocuklarda da kronik hastaliklar ciddi COVID-19 hastalg igin
risk olusturabilmektedir. Ozellikle kronik akciger hastaliklari risk faktori olarak kabul edilirken, gcocukluk ¢aginda astimin
COVID-19 igin risk olusturup olusturmadigina dair net bir veri hentiz yoktur. Bunun yaninda, pandemi dénemindeki
cevresel, toplumsal ve saglik sistemindeki degisikliklerin pediyatrik astim hastalarinin takibine ve hastalik kontroline
olumlu ve olumsuz etkileri gdzlenmektedir. Bu yazida, astimli ¢gocuklarda COVID-19’un etkilerinin belirlenmesi ve bu
sUrecte pediyatrik astimin yonetimi i¢in literatlr gdzden gegirilmistir.
Anahtar Soézciikler: Astm, COVID-19, Cocuk
ABSTRACT
Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2),
can give rise to serious and fatal consequences, especially by affecting the lungs. The disease has been reported to
have a milder course in children compared to adults, however chronic diseases in children as well as in adults can pose
a risk for severe COVID-19 disease. While chronic lung diseases are considered as risk factors especially, there is no
clear data yet on whether childhood asthma poses a risk to COVID-19. Besides, changes in the environment, social
and health system during the pandemic period have positive and negative effects on the follow-up and disease control
of asthmatic children. In this article, the literature has been reviewed for determining the effects of COVID-19 in children
with asthma and for the management of pediatric asthma in the pandemic.
Key Words: Asthma, Children, COVID-19

GIiRiS

seklinde geciriimektedir (2). Semptomatik cocuklarda ise ates

Aralk 2019'da Cin’'in Wuhan kentinde nedeni bilinmeyen
pndédmoni vakalar seklinde ortaya ¢ikip tim dinyaya yayilan
koronavirts hastaligi 2019 (COVID-19), akut siddetli respiratuar
sendrom koronavirlis-2 (SARS-CoV-2) kaynakli bir hastaliktrr.
Dinya Saglk Orgitli (WHO) tarafindan 11 Mart 2020’de
COVID-19 hastaligl, pandemi ilan edilmistir. Ocak 2021 tarihi
itibariyla WHO verilerine goére, dinya c¢apinda 85 milyonu
askin kanitlanmis COVID-19 vakasi, 1 milyon 800 binden fazla
COVID-19’a bagl 6lum goértlmustdr (1).

ve Ust solunum yolu enfeksiyonu bulgular sik gérilmektedir (3-
5). Erigkinlere kiyasla ¢ocuklarda akciger tomografisi bulgular
nonspesifik olup, periferde ve posteriorda yerlesimli lokalize
buzlu cam gérinimdu, daha az lobdler tutulum, konsolidasyon,
nadiren interlobller septal kalinlasma gdzlenebilmektedir
(6). Cocuklarda COVID-19 tedavisiyle ilgili yeterli kanit
bulunmamaktadir, daha cok erigkin calismalarina goére tedavi
protokolleri belirlenmektedir. Klinik tablonun daha hafif seyirli
olmasi ve ilaclarin olasi yan etkileri de gbz 6ntne alinarak
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tedavinin her ¢ocuk igin ayr degerlendiriimesi, agir pnédmonisi
olan veya risk faktort olup hafif hastalik gecirenlerde ilag tedavisi
Onerilmektedir (7,8).

Simdiye kadar COVID-19’un ¢cocuk ve adolesanlarda eriskinlere
gbre daha hafif seyirli bir hastalik oldugu bildirilmistir (3). Bunun
mekanizmasiyla ilgili olarak c¢esitli hipotezler 6ne surtimustdr.
Gocuklarin havayollarinda SARS-CoV-2'nin hicreye girmesini
saglayan anjiyotensin dénustlrlct enzim-2 (ACE2) reseptorl
yapisal ve fonksiyonel olarak daha az gelismistir. Ozellikle astimii
hastalarda ve inhale kortikosteroid kullananlarda bu reseptdrin
az oldugu da g&sterilmistir. Cocukluk ¢aginda diger koronavirls
tarleri dahil cesitli viral hastaliklarin sik gecirilmesi nedeniyle
antiviral savunma mekanizmalari daha guclu olabilir. Diger bir
olasi mekanizma da 6zellikle klglk cocuklarin havayollarinda
es zamanl baska virGsin bulunmasi durumunda SARS-CoV-2
ile yansip onun havayollarina tutunmasini engelleyebilir (9,10).

Ancak cocuklarda da eriskinlerde oldugu gibi kronik hastaliklar
siddetli ve 6limcil COVID-19 riskini artirabilmektedir. Ozellikle
astim gibi kronik akciger hastaliklarinin risk faktorl olabilecegi
one sUrdlmektedir (5). Astimin ¢ocukluk ¢caginin en sik kronik
hastaligi olmasi nedeniyle COVID-19 ile iliskisi 6Gnem tagimaktadir
(11).

COVID-19 ve Astim Birlikteliginde Siklik Nedir?

Amerika Birlesik Devletleri (ABD) Hastalik Kontrol ve Korunma
Merkezleri (CDC) tarafindan Nisan 2020’de yayinlanan raporda,
2572 pediyatrik hastadan 345’inin altta yatan hastalikla ilgili
bilgisi mevcut olup 80’inde en az bir hastalik varligi bildiriimistir.
Bunlarnn iginde de en sik olarak astim dahil kronik akciger
hastaligi (n=40) oldugu gortimustur (5). Eyltl 2020’de yayinlanan
CDC raporunda ise, ABD’de 01.03.2020-19.09.2020 tarihleri
arasinda okul ¢agindaki ¢ocuk ve adolesanlarda (5-17 yasg)
laboratuvar tanil 277.285 COVID-19 vakasi saptanmistir. En az
bir komorbid hastaligi olan 7738 ¢ocugun icinde, en sik altta
yatan hastalk %54,5 oraninda kronik akciger hastaligi (astim
dahil) olarak bildirilmistir (12).

Ulkemizden vyayinlanan calismalarda, Diyarbakirda 2020
Nisan-Haziran aylari arasinda polimeraz zincir reaksiyonu
(PCR) tanil COVID-19’lu 105 gocuk saptanmigtir. Komorbidite
bildirilen 4 hastadan birinde kronik akciger hastaligi mevcuttur.
Yogunbakim izlemi gerektiren 3 hasta (%2.9) bildirimis, mortalite
gbzlenmemistir (13). Ankara’da ise 11.03.2020-23.06.2020
tarihleri arasindaki COVID-19 pozitif 220 ¢ocuk igcinde %9.5
oraninda komorbid hastalik; %1.8’inde kronik akciger hastalid
oldugu bildiriimistir. Yogunbakim izlemi gerektiren hasta orani
%1.4, mortalite orani %0.9 olarak raporlanmis ve mortal
seyreden vakalarin biri Stevens-Johnson Sendromu tanili, digeri
bilinen hastaligi olmayan vakalardir (14). iki calismada da kronik
akciger hastaligr icinde astim ayrmindan bahsedilmemistir.

Turkiye’nin de dahil oldugu 21 Avrupa Ulkesinde yapilan bir
kohort calismasinda, 18 yas ve alti PCR tanili 582 vakanin
145’inde (%25) altta yatan hastalk mevcut olup en sik olarak
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kronik akciger hastaligi (%5) saptanmistir. Kronik akciger hastaligi
olan 29 ¢ocuktan 16'sinda (%55) astim oldugu bildirilmistir (4).

Astimh Hastalarda COVID-19 Nasil Seyrediyor?

Cin’in Wuhan kentinde eriskinlerde yapilan bir ¢alismada yas,
cinsiyet ve komorbidite acisindan eslestiriimis 21 astimli ve
100 astmi olmayan COVID-19 hastasi karsilastiridiginda;
astimli grupta COVID-19 icin yogunbakim yatis oraninin daha
fazla oldugu gordlmustdr. Ayrica astimli grupta interlokin 6 (IL-
6), IL-8, prokalsitonin, l6kosit, notrofil, CD4+ T lenfositleri gibi
inflamatuvar belirteclerin ve organ hasarini gdsteren D-dimer,
laktat dehidrogenaz, troponin | gibi belirteclerin de daha ytksek
oldugu saptanmistir (15). Ancak bu calismada astimli hastalarin
ilag kullanimlariyla ilgili veri bildirilmemigtir.

Amerika Birlesik Devletleri'nde erigkin COVID-19’lu hastalarda
yapllan bir arastirmada ise 1526 vakada astmii orani %14.4
bulunmus olup, astimli olmanin veya COVID-19 tanisi sirasinda
inhale steroid, inhale steroid/uzun etkili beta agonist ya da
sistemik steroid kullaniyor olmanin hastaneye yatis riskiyle
iliskili olmadigi saptanmistir. Astmli hastalar iginde yalnizca
bir hastanin biyolojik ajan (omalizumab) kullandigi, COVID-19
nedeniyle yogunbakimda izlendigi ve entlbe edildigi bildirilmis;
ancak 16 gun sonra taburcu edilmistir (16).

GCok merkezli bir galismada astimli ¢ocuklar icinde kesin
COVID-19 tanill 15 hastadan yalnizca birinde hastaneye yatis
gerekmis, hepsi tamamen iyilesmistir. Bu hastalarda COVID-19
belirtisi olarak burun akintisi/tikanikligl ve 6ksurik 6n planda
olup hisilti ve dispne daha az oranda saptanmistir (17). Cocuk
hastalarin degerlendirildigi Avrupa kohort c¢alismasinda ise,
yogunbakimda izlenen 48 hastada en sk eslik eden hastalik
%13 (n=6) oraninda kronik akciger hastaligi olarak bildirilmistir
(4). Eyldl ayinda yayinlanan CDC raporunda da, ¢ocuklarda
kronik hastaliklarin COVID-19’la ilgili daha ciddi sonuclarla iligkili
oldugu saptanmistir. Hastaneye yatirilan ¢ocuklarin %16’sinda,
yogunbakima yatirlanlarin - %27'sinde, 06lenlerin - %28’inde
altta yatan en az bir hastallk oldugu gortimuastar (12). En sik
komorbid hastaligin astm dahil kronik akciger hastaligi oldugu
bildirildiginden, COVID-19 mortalite ve morbiditesi igin astimin
Onemli oldugu séylenehbilir.

Pandemide Astimli Gocuk izleminde Neler Degisti?

Pandemi dodneminde saglk hizmetleri sunumunda da
degisiklikler yapiimaktadir. Saglik merkezlerinde COVID-19
yUukU artarken diger hastalarla ylz ylze gorUsmeler azaldi,
alternatif uygulamalar devreye girdi. Pandeminin ik aylarinda
27 Ulkeden 61 merkezle yapilan bir calismada, pediyatrik astim
kliniklerinin pandemi doénemindeki tutumlar, astim yonetimi
degerlendirilmistir. Katiimci merkezlerde yeni hasta kabulinn,
yUz yUze gorusmelerin  kisitlandigi, teletip uygulamasinin
tercih edildigi; tani ve tedavi yontemlerinde de bulasa neden
olabilecek aerolizasyon yapan islemlerin yerini astm kontrol
testi, evde pefmetre takibi gibi uygulamalarin aldigi belirtimigtir.
Yine de bu zorluklara ragmen pediyatrik astim vakalarinin
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Tablo I: ARIA-EAACI Durum Raporu.

1

COVID-19’un yaygin oldugu bolgelerde, kétllesen solunum semptomlar olan tim hastalar COVID-19 agisindan taranmal ve kisisel
koruyucu ekipman kullaniimalidir.

2 COVID-19’un yaygin oldugu bolgelerde, kesinlikle gerekmedikge solunum fonksiyon testlerinden kaginimalidir; astim takibi icin teletip
yontemi uygulanarak PEF (zirve ekspiratuar akim hizi) veya FEV1 (1.saniyedeki zorlu ekspiratuar voliim) élgen tasinabilir kisisel cihazlar
kullanilabilir.

3  GINAvya (Global Initiative for Asthma) uygun olarak hastalar kontrol edici inhale veya oral kortikosteroidlerine devam etmelidir. inhale
kortikosteroidleri kesmek ciddi sonugclara neden olabilir.

4 Agrr astim tedavisinde kullaniimasi gerekebilen uzun dénem oral steroid tedavisi aniden kesilmemelidir.

5 Agr astim ataklarinda da oral steroid kullanilabilir.

6 SARS-CoV-2 ile enfekte semptomatik veya asemptomatik hastalarda, virlsin alt havayollarinda birikme riskini artiran nebdulizatér
yerine araci tpler kullaniimalidir.

7 NICE (National Institute for Health and Care Excellence) onerileri ile uyumlu sekilde SARS-CoV-2 ile enfekte olmayan astimlilarda,

¢ Biyolojik ajanlar devam edilmelidir, clinkl astim tedavisindeki biyolojik ajanlarin imminiteyi baskiladigina dair kanit yoktur.
¢ Biyolojik ajan tedavisi igin strekli hastaneye basvuran hastalarin tedavilerini kendilerinin uygulamasi icin egitiimesi ya da evde tedavi
uygulanmasi dustnutlmelidir.
e Biyolojik tedavinin rutin izZlemi mimkinse uzaktan yapiimalidir.
8

Enfekte olan hastalarda ise COVID-19 hastaligi iyilesene kadar biyolojik ajanlara ara verilmeli, iyilestikten sonra tekrar devam edilmelidir.

cogunda koétllesme gérilmedigi, tedaviye uyumun azalmadigi
gdzlenmigtir. Katilimcilarin %42’si sanal vizitleri kabul edilebilir
olarak degerlendirmistir (17).

Amerika’da blyUk bir cocuk hastanesine 2020’nin ik 4 ayindaki
acil servis basgvurulari ile 2016-2019’un ayni ddénem basvurulari
incelenmis, yerel ilk COVID-19 vakalan ciktiktan sonra astm
nedeniyle acil basvurularinin azaldigi saptanmistir. Ayrica 2020
yili icinde de COVID-19 vakasinin gortimesinden sonraki
dénemde, ayniyil COVID-19 éncesine gére astim nedeniyle acile
basvuru azalmistrr. ilging bir sekilde ¢ok acil/kritik durumdaki
hastalarin da basvurularinda dtsts yasanmistir. Bu sonuglar,
astim hastalarinin hastaneye bagvurudan ¢ekinmesinden degil;
dis ortamdaki astim tetikleyicilerine maruziyetin ve atak riskinin
azalmasindan kaynaklandigini  dtsundtrmektedir (18). Yine
bir baska calismada pediyatrik astm hastalarinin  pandemi
ddéneminde hastane basvurusuyerine video teletip uygulamalarini
tercih ettigi bildirilmistir, ancak burada da demografik 6zelliklere
gore teletip uygulamasinda gruplar arasi farkliliklar saptanmistir.
Poliklinikte astimlilara regete edilen ilaglar ayni yil igcinde pandemi
oncesi doneme godre kiyaslandiginda, sistemik steroidler disinda
diger ilaclarda belirgin fark gortimemistir. Pandemi déneminde
sistemik steroid recete edilmesi, ayaktan veya yatan tUm
hastalarda pandemi 6ncesine gore azalmigtir. Ayni ¢calismada
solunum yolu virlslerinin saptanma orani da degerlendiriimis,
astimli cocuklarda rinovirts sikliginda COVID-19 sonrasindaki
dénemde son 5 yila gobre belirgin azalma saptanmistir (19).
Bu da COVID-19’la ilgili 6nlemlerin, astm hastalarinin atagi
tetikleyen en énemli virGslerden biri olan rinovirtsle karsilasma
ihtimalini ve dolayisiyla atak riskini azalttigini géstermektedir.

Pandeminin Astimhi Cocuklara Etkileri Neler ve Ne
Yapilmah?

Pandemisurecindekigevresel, toplumsalve saglikhizmetlerindeki
degisikliklerin pediyatrik astim hastalarina olumlu ve olumsuz

etkileri olmaktadir. Evde kalma, okula gitmeme uygulamalari
nedeniyle astimli ¢ocuklarin diger ¢ocuklardan solunum yolu
virslerini kapma riski ve hava kirliligi, polenler gibi dis ortamdaki
astim tetikleyicilerine maruziyeti azalrken, ev igi alerjenlere
temasl artmaktadir. Ayrica astim icin faydali olan fiziksel aktivite,
evde kapall kalan c¢ocuklarda kisitlanmaktadir. Evde kalma
uygulamasinin diger olumsuz etkileri olarak rutin asilamada
azalma, saglik problemlerine mudahalenin gecikmesi ve mental
saglik Uzerine etkiler sayilabilir. Pandemi nedeniyle ylz ylze
gbérusmelerin kisitlanip orta-agir astimlilara kontrol vizitlerinde
oncelik verilmesi, hafif astimlilanin takibini azaltip atak riskinde
ve acil basvurusunda artisa neden olabilir. Teletip uygulamalari
hastalara hizmet sunma imkani saglarken, sosyoekonomik
farkliiklar nedeniyle her kesim igin uygun olmayabilir. Ayrica
dUsik sosyoekonomik dizeyli evlerde yasayan ¢ocuklar, kotu
kosullar ve daha fazla viral yike maruz kalabilir. Bu nedenlerle
okullarin agiimasi bazi ¢ocuklarda astm kontrolinu artirabilir.
Ancak okullar agilirken dikkat edilmesi gereken bazi noktalar
vardir. Ailelere astim kontrold, astim eylem plani, influenza agsisi
konusunda bilgi verilmeli, COVID-19 ve astim semptomlari
kanstinlabilecegi icin hizli test imkanlar saglanmalidir. Okullarda
temizlik ajanlar, vyetersiz havalandirma, uygunsuz Isi-nem
ve trafige bagl hava kirliligi gibi astim tetikleyicilerine dikkat
edilmelidir (20,21).

Pandemi déneminde ev tozu, hamambdcegdi, hayvan tdyt gibi
ev ici allerienlere maruziyetin artmasina yodnelik de birtakim
onlemler alinmalidir. Ev sik temizlenmeli ve iyi havalandirimaldir.

Nevresimler 2 haftada bir ykanmal, pelus oyuncaklar
kullanilmamalidir.  Ancak ev temizliginde dezenfektanlarin
kullanimi - astimli - gocuklarda ataklan tetikleyebili. Hatta

dezenfektanlar tip 2 sitokinleri artirarak kigUk c¢ocuklarda
astim gelisimine de neden olabilir. Pandemide dezenfektan
kullanimi dnerilmekle birlikte astimli gocuklarin oldugu ortamda
klor icermeyen dezenfektanlar kullanimalidir. Sprey yerine
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KE: Kigisel koruyucu ekipman

Sekil 1: Pandemide astim atagina triyaj yaklasimi.

dezenfektanll mendillerin kullanmi veya mutlaka klor iceren
dezenfektan kullanilacaksa ginde bir kez kullanilip ortamin lyi
havalandirimasi 6nerilir (22).

Pandemi sirasinda evde izolasyon gibi Onlemler, hastalik
korkusu, panik durumu nedeniyle astimli cocuklar psikolojik stres
altinda kalmaktadir. Astimda emosyonel stresle de tetiklenip
ataklar gorulebili. Ebeveynlerde de benzer sekilde stresin
artmasi ¢ocuklar olumsuz etkiler. Bu dénemde ebeveynlerin
asir gergin olmamasi, ¢ocuklarla iletisimin artmasi icin ev iginde
aktivitelerin planlanmasi, cocuklarin pandemiyle ilgili sorularina
basit cevaplarin veriimesi Onerili.  Ebeveynlerin - hastalik
nedeniyle gocuklarindan uzak kalmasi durumunda telefon,
video gdrlsmeleri ile cocuklarla iletisim devam ettirilmelidir.
Ciddi duygusal veya mental bozukluklar olan gocuklar icin
profesyonel destek alinmalidir (22).

Pandemi Siirecinde Astim Takip ve Tedavisi Nasil Olmali?

Pandemi ddneminde astim kontrolinin saglanabilmesi
icin hastalarin kullanmakta oldugu tedavilere devam etmesi
onemlidir. Astm alevlenmesi ile COVID-19 semptomlarinin
karisabilecegi veya COVID-19’un astim atagini tetikleyebilecegi
g6z dntnde bulundurulmalidir. Tablo I'de Avrupa Allerji ve Klinik
immunoloji Dernegi (EAACI)'nin pandemi siirecinde astim takip
ve tedavisiyle ilgili 6nerileri yer almaktadir (23).

immiinoterapi ve biyolojik ajanlarla ilgili 6neriler (24):

e Allerjik rinit icin yeni immunoterapi baslanmamasi énerilir
(ancak anafilaksiye neden olan ve kacinimasi mumkin
olmayan allerjenler haric).

e jnhalan allerien imminoterapiye devam etmekte olan
hastalarda doz araliklarinin baslangig fazindakiler igin 2
haftaya, idame dénemiicin 6 haftaya uzatiimasi veya pandemi
déneminde tedavinin askiya alinmasi dtstnulmelidir.

e Biyolojk ajanlara  mUmkinse evde saglk hizmetleri
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gbzetiminde basglanmall, imkan yoksa ilk 1-2 doz hastanede
yapllip sonrasinda evde devam edimelidir. (Avrupa’da
omalizumabin evde uygulanabilmesi icin ik 4 dozun klinikte
yan etki gdzlenmeksizin yapilmis olmasi gerekir.)

Allerji kliniklerinde ve hizmet sunumunda diizenleme
onerileri (24):

e Astim kontrol altinda olmalidir. Kontrol edici tedavide basa-
mak azaltimamasi (ancak hasta bazl degerlendirmede kar/
zarar dengesi gozetilerek acikga faydasi varsa yapilabilir)

e Yiksek riskli hastalarin bakimina éncelik taninmasi (CDC/
WHO tarafindan tanimlanmis gruplar)

e Kontroli bozulan veya akut ataktaki astim hastalarinda
hastallk siddeti ne olursa olsun COVID-19 riskini ve test
ihtiyacini belirlemek icin tarama protokollerinin uygulanmasi;
orta/agir atak durumunda COVID-19 riskine gore ylz ylze
gbrusme gerekKliligi ve bunun igin uygun ortamin belirlenmesi

(Sekil 1).

e Hafif/orta siddette veya iyi kontrollli astimlilarda ylz ylUze
rutin takip vizitlerinin ertelenmesi, takiplerin devami icin sanal
vizitlerin uygulanmasi

e Herhangi siddetteki astim icin son 6-12 ayda iyi kontrolll
olan, acil servis basvurusu olmayan, son 6 ayda <1 oral
steroid ihtiyaci/hastane yatisi olan, son 1 yilda <2 atak
gecirenlerde yUz ylze gdrlisme yerine sanal vizitlerle takip
saglanmasi

e Son 3-6 ayda; acil basvurusu veya atak nedeniyle
yatinlanlara, =2 kez oral steroid ihtiyaci veya =1 doz arttinmi/
ilag eklenme inhtiyaci olanlara vizitlerde dncelik verilmesi

¢ Klinik galismalara astim hastalarinin aliminin durdurulmasi

Sonu¢ olarak literatirde, pediyatrik astimin COVID-19 icin
risk olusturup olusturmadigina dair net bir sonu¢ henlz
bulunmamaktadir. Astimin ¢ocukluk caginda sik gorilmesi ve
kronik bir akciger hastaligi olmasi nedeniyle pandemi strecinde
astim kontrolii daha da énem kazanmaktadir. isbirligi icinde ve
bu suregte en uygun kosullarda pediyatrik astm hastalarinin
saglk hizmetlerine ulagimi ve takibi saglanmalidir. Pandemi
déneminde kazanilan olumlu tutumlar ve ¢evresel degisikliklerin
bundan sonra da surdurdlmesi dzellikle astim hastalar agisindan
yararli olacaktir.
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