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Oz

Giris: Trombositler pihti tikacinin olustugu hemostazin ilk fazinda 6nemli
rol oynayan hiicrelerdir. Trombositlerin say1 veya fonksiyon bozukluklari
kanamaya yol acabilir. Cocukluk c¢aginda trombositopeni etiyolojisinden birgok
durum sorumluyken en sik nedeni immun trombositopenilerdir. Calismanin
amact; trombositopeni gelisen ¢ocuklarda, nedenleri aragtirmak, tedavi ve takip
stratejilerini degerlendirmek, tanidaki ve tedavideki gecikmeleri azaltmak olarak
belirlendi.

Gere¢ ve Yontem: Calismamizda Ocak 2010-Aralik 2015 tarih araliginda
klinigimize basvuran D69.3, D69.4, D69.5, D69.6 ICD kodlarindan en az biri
verilmis olan 1500 hasta degerlendirildi. Dahil edilme kriterlerine uymayan
hastalar ¢alisma disinda birakilinca toplam 440 hasta ile trombositopeni formu
dolduruldu.

Bulgular: Calismamizda yillik trombositopeni insidanst 100 000 hastada 8,4 ve
ITP insidans1 5,1 olarak bulundu. Hastalarin %59’u erkek, %41°i kiz cinsiyete
sahipti ve ortalama yas1 6,6+2,1 yil olarak hesaplandi. En sik trombositopeni
nedeni %62 ile immun trombositopeni (ITP) olarak bulundu. ITP hastalarmin
%49,2’sinde gecirilmis iist solunum yolu enfeksiyonu Oykiisii mevcuttu. Asi
Oykiisii sorgulandiginda; 40 hastada son 6 hafta i¢inde as1 yaptirma Oykiisii
mevcuttu. ITP hastalarmin %10,5’inde ilag kullanimina bagl trombositopeni
saptandi. Tiim hastalarin %6,1’inin yenidogan déneminde oldugu goriildii. ITP
hastalarinin %353,1’ine tedavi verildi. Intravendz immunglobulin tedavisine yanit
stiresi 36,8+1,2 saat ve steroid tedavisine yanit siiresi 63,2+1,2 saat olarak bulundu.
ITP hastalarinin %80,6’sinda trombosit normale donme siiresi 0-3 ay arasindayd.
Kroniklesme goriilen 36 hastanin 25’inin birincil ITP ve 11’inin ikincil ITP oldugu
gorildi.

Sonug¢: Cocukluk c¢aginda trombositopeni nadir saptanan bir laboratuvar
sonucudur. Trombositopeni saptanan hastalarda iyi bir 6ykii, 6zgecmis-soygecmis
incelemesi; detayli fizik muayene ile dogru laboratuvar testleri kullanilarak
konjenital trombositopeni sendromlari, l6semi, immun trombositopeniler, aplastik
anemi gibi kemik iligi supresyonu yapan hastaliklar ya da altta yatan enfeksiyonlar,
solid maligniteler saptanabilmektedir. Tedavide hastalarin birgogunda trombosit
diizeyinin komplikasyon gelistirmeden ilk 3 ayda kendiliginden normale dénmesi
g6z Oniinde bulundurularak uygun hastalarda “izle ve bekle” stratejisinin
uygulanmasi 6nemlidir.
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Abstract

Introduction: Platelets are cells that play an important role in the first phase of hemostasis, where the clot plug is formed.
Disorders in the number or function of platelets can lead to bleeding. While many conditions are responsible for the etiology of
thrombocytopenia in childhood, the most common cause is immune thrombocytopenia. The aim of the study was to investigate
the causes, evaluate treatment and follow-up strategies, and reduce delays in diagnosis and treatment in children who develop
thrombocytopenia.

Materials and Methods: In our study, 1500 patients who applied to our clinic between January 2010 and December 2015 and were
given at least one of the ICD codes D69.3, D69.4, D69.5, and D69.6 were evaluated. When patients who did not meet the inclusion
criteria were excluded from the study, a total of 440 patients were asked to fill out the thrombocytopenia form.

Results: In our study, the incidence of thrombocytopenia was 8.4: 100.000, and the incidence of ITP was 5.1. 59% of patients were
male, and 41% were female. The mean age was 6.6+2.1 years. The most common cause of thrombocytopenia was found to be
immune thrombocytopenia (ITP). 49.2% of ITP patients had a history of upper respiratory tract infection. 40 patients had a history
of vaccination within the last 6 weeks. Drug-induced thrombocytopenia was detected in 10.5% of ITP patients. It was seen that
6.1% of all patients were in the neonatal period. Treatment was given to 53.1% of ITP patients. The response time to intravenous
immunoglobulin and steroid treatments was 36.8+1.2 and 63.2+1.2 hours, respectively. Platelet recovery time was between 0-3
months in 80.6% of ITP patients. Of the 36 chronic ITP patients, 25 had primary ITP, and 11 had secondary ITP.

Conclusion: Thrombocytopenia is a rare laboratory result in childhood. In patients with thrombocytopenia, detailed history,
physical examination, and correct laboratory tests can be used to detect congenital thrombocytopenia syndromes, leukemia, ITP,
aplastic anemia or underlying infections, and solid malignancies. Considering that platelet levels return to normal spontaneously in
the first three months without developing complications in most patients, it is important to apply the “watch and wait” strategy in

appropriate patients.

Giris

Trombositler pihti tikacinin olustugu hemostazin
ilk fazinda 6nemli rol oynayan hiicrelerdir. 100.000/
mm?® altindaki degerler trombositopeni olarak kabul
edilmektedir (1). Cocukluk ¢aginda trombositopeni
etiyolojisinden bir¢ok durum sorumluyken en sik
nedeni immun trombositopenilerdir (ITP) (1-2). Bu
¢aligmanin amact; trombositopeni gelisen ¢ocuklarda,
nedenleri arastirmak, tedavi ve takip stratejilerini
degerlendirmek, tanidaki ve tedavideki gecikmeleri
azaltmak olarak belirlendi.

Gere¢ ve Yontem

Hasta Secimi

Ocak 2010-Aralik 2015 tarih araliginda basvuran
D69.3, D69.4, D69.5, D69. Al ICD kodlarindan
en az biri verilmis olan 1500 hasta degerlendirildi.
674 hastada trombositopeni olmamasi nedeniyle
caligmaya alinmadi (hatali tan1 kodu). Trombositopeni
saptanan 826 hastadan; 73 hastanin dosyasina
ulagilamamasindan, 232 hasta aktif kemoterapi
tedavisi almakta oldugundan ve 81 hasta malign
olmayan kronik hematolojik hastalik nedenli takipli
oldugu icin ¢alismadan ¢ikarildi. Toplamda 440 hasta
ile calisma yapildi. Birincil ITP hastalarindan; iic
hasta yatis gerektirdigi ve klinigimizde yer olmamasi
dolayisiyla sevk edildigi, sekiz hasta takipten ¢iktigi

J Curr Pediatr 2025;23:1-7

icin calismadan cikarildr. Ikincil ITP hastalarindan dort
hasta takipten ¢iktig1 i¢in ¢alismadan ¢ikarildi. Geriye
kalan 258 hastada ITP tanisi ile analiz tamamlandi.

Laboratuvar

Trombositopeni, 50-100.000/mm?® arasit hafif,
20.000-49.900/mm*® arast orta, 10.000-19.900/mm?
arasi agir ve 0-9.900/mm3 arasi ciddi trombositopeni
olarak degerlendirildi (3). Hastalarda lokosit ve
hemoglobin degerleri “Lanzkowsky’s Manual of
Pediatric Hematology and Oncology 6" edition, 2016”
referans degerlerine gore belirlendi (3). Hastalarda
ortalama trombosit hacmi degerlendirilirken 6,5-11
femtolitre (fL) aras1 normal olarak, 6,5 fL alt1 diistik,
11 fL istl degerler yiiksek olarak alindi (3). Bursa
Uludag Universitesi T1p Fakiiltesi Klinik Arastirmalar
Etik Kurulu Onayu1 (tarih: 16.02.2016, karar no: 2016-
3/10) alind1.

Istatistiksel Analiz

[statistiksel analizler IBM SPSS-23 paket programi
kullanilarak yapildi. Frekans analizleri, ikili gruplu
kategorik degiskenler i¢in Pearson ki-Kare ve Fisher’s
Exact testleri, ¢ok gruplu kategorik degiskenler ikili bir
degisken agisindan artan veya azalan bir trend (egilim)
izleyip izlemedigini arastirmak i¢in Mantel-Haensel
dogrusal iligki testi (ki-kare trend testi) kullanildi.
p<0,05 anlaml1 olarak kabul edildi.
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Bulgular

Ocak  2010-Aralik
merkezimize  yapilan
trombositopeni  olgular1  degerlendirildiginde,
trombositopeni insidanst 100.000 hastada 8,4
olarak bulundu. Calismaya alinan hastalarin erkek-
kiz oram 1,43:1 idi ve ortalama hasta yas1 6,6+2,1 yil
olarak hesaplandi. Tan1 dagilimimin %60,7 ITP, %26,8
maligniteye ikincil trombositopeni, %6,1 yenidogan
trombositopenisi, %5 otoimmun hastaliklara bagh
trombositopeni, %0,7 immun yetmezlik nedeniyle
trombositopeni  ve  %0,7 enfeksiyona ikincil
trombositopeni oldugu goriildii (Tablo 1).

2015 tarth  araliginda
tim  bagvurular ve

Immun Trombositopeni (ITP)

Ikiyiizellisekiz hastaya ITP tanis1 konuldu. ITP
insidansi 5,1:100.000 olarak bulundu. En sik bagvuru
sikayeti dig merkezde trombositopeni saptanip iist
merkeze sevk edilmeydi (%45,7). Diger en sik nedenler
dokiinti (%22,1) ve viicutta morluk saptanmasiyd
(%15,9). Erkek-kiz oram1 1,41:1 idi (birincil ITP
1,28:1, ikincil ITP 1,48:1). Olgularin %46,1°1 2-10 yas
araliginda (oyun ¢ocugu) iken; %31’inin 28 giin-2 yas
(stitgocugu) ve %22,9’unun 10 yag iistiinde (ergenlik ve
adolesan ¢ag) oldugu goriildii. Bagvurunun mevsimsel
dagilimi ise sirayla yaz (%32,2), ilkbahar (%25,2), kis
(%25,2) ve sonbahar (%17,4) olarak bulundu. Tiim
ITP olgularinin %83 ’iinde 16kosit say1lari; %91,5’inde
hemoglobin diizeyi normal araliktaydi. Olgularin
%34,1’inde hafif, %23,3’inde orta, %23,3’linde ciddi
ve %15,5’inde agir trombositopeni saptandi. Olgularin
%65,5°1 ikincil ITP, %34,5°i birincil ITP tanist aldi.
Viral serolojik tetkikler dykii ve fizik muayeneye gore
calisildr (%57,8) ve yalmizca olgularm %12,1’inde
pozitif saptandi: Sitomegalovirus (CMV) IgM (n:7),
Ebstein Barr virlis (EBV) IgM pozitifligi (n:7),
Parvovirus IgM (n:5), sugicegi IgM (n:2), Salmonella
IgM (n:1) ve Kizamik IgM (n:1). ITP hastalarinin
%53,9’unda aile Oykiisii, ek hastalik, 6zge¢mis ve
klinik seyir sorgulanarak otoimmun tetkikler ¢alisildi.
Hastalarm %82 hastada negatif, %18 hastada pozitif
olarak bulundu: Anti-niikleer antikor (ANA) (n:23),
anti trombosit antikor (n:6), anti kardiyolipin IgM
(n:5) ve anti ¢ift zincir (ds) DNA (n:3). Yiiz otuz dort
(%52) ITP hastasinda direk coombs testi yapildi. Bu
hastalardan sadece 2’sinde direk coombs pozitif olarak
bulundu. Bu hastalar Evans sendromu agisindan
takibe alindi, izlemde hemolitik anemi gorilmedi.

Tablo 1. Trombositopeni saptanip ¢alismaya alinan
tiim hastalarin tamlara gore dagilimi
Hastahk Olgu sayisi
. Birincil ITP 97
ITP (n:267)* ————
Ikincil ITP 170
Akut Lenfoblastik Losemi 90
(ALL)
Akut Myeloblastik Losemi 2
(AML)
Juvenil Monomyelositer 2
Losemi (JMML)
?;{?ﬁgsl)"te Kronik Myelositer Losemi 1
: (KML)
Lenfoma 1
Noroblastom 2
Erken neonatal sepsis 10
Itpli anne bebegi 5
Alloimmun trombositopeni 2
Koryoamniyonit 2
Hepatit B as1 oykiisii 3
Yenidogan Lupuslu anne bebegi 1
(n:27) Schwachman diamond 1
Bernard Soulier hastalig1 1
Wiskott Aldrich sendromu 1
Karacigerde hemanjiom 1
Hiper igM Send+ Noonan 1
i Sendromu
mmun
yetmezlikler | Kostman hastaligt 1
(n:3) scip 1
Kobalamin C defekti 1
SLE 2
Siroz 1
Otoimmun - -
hastahiklar Psddotrombositopeni (EDTA 5
(n:22) Fenomeni)
Bernard soulier hastalig1 2
Aplastik anemi 11
Leishmaniazis 1
Enfeksivona Tiiberkiiloza ikincil
ikincil Y hemofagositik 1
(n:3) lenfohistiyositoz (HLH)
’ Hemolitik iiremik sendrom 1
SCID: Agir kombine immun yetmezlik, SLE: Sistemik lupus eritematozis, EDTA:
Etilendiamin tetraasetik asit, "3 hasta yenidogan doneminde gosterildi, 3 hasta
kronik hastalik ve ikincil ITP olmast nedenli kronik hastalig: ile tabloya alindi.
Calismadan ayrilan TP olgular1 nedeniyle istatistik 258 olgu ile tamamlandi

ITP hastalarinda en sik saptanan fizik muayene
bulgularini iist solunum yolu enfeksiyonu (USYE)
bulgulart (%49,2) ve petesi (%47,3) olusturmaktaydi.
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As1  oykiisii  sorgulandiginda  ITP  olarak
degerlendirilen 40 hastada son 6 hafta i¢cinde asi
yaptirma Oykiisii mevcuttu (%15,5). Bu asilarin %50
oraniyla canli as1 (kizamik-kizamikg¢ik-kabakulak,
sucicegi, rotavirus) oldugu goriildii (Sekil 1). iki
hastada ayni anda birden fazla asinin uygulanmis
oldugu goriildii  (Kizamik-kizamikgik-kabakulak
ve sucicegi; difteri-aseliiler bogmaca-tetanoz-
inaktif polio-H. influenza tip B (besli karma agisi)
ve rotavirus). Astya bagli trombositopeni saptanan
bu hastalarda daha sonraki asi uygulamalarinda
trombositopeninin  tekrarlamadigi  gorildi. 27
ITP olgusunda (%10,5) ila¢ kullanimma bagh
trombositopeni saptandi ve en sik sebebi antiepileptik
ila¢ kullanimiydi (%77,7). Bu hastalarda ilag kesimi
veya doz azaltimi ile trombositopenide diizelme
saptandi ve izlemde tekrarlamadig1 gozlendi.

Yenidogan Trombositopenisi

Tim hastalarin = %6,1’inin  (n:27) yenidogan
doneminde oldugu goriildi. Erken neonatal sepsis
saptanan 9, annesinde kronik ITP mevcut olan 5,
alloimmun trombositopeni saptanan 2, annesinde
koryoamniyonit &ykiisii olan 2, son 15 giin iginde
hepatit B asis1 Oykiisii mevcut olan 3, lupuslu anne
bebegi olarak degerlendirilen 1 ve karacigerde
hemanjiom saptanan hastanin trombosit normale
donme siiresi 0-3 ay arasinda (yeni tan1 konmus ITP)
oldugu bulundu. Kandida sepsisi saptanan bir erken
neonatal sepsis hastasinin trombosit degerlerinin 5.
ayda normale dondiigii goriildii (persistan ITP).

nl n4
n:2; 975 %10
%5

m Kizamik-kizamikgik-kabakulak
m Karma asi
m Sugicegi

Hepatit A
Rotavirus
Hepatit B

Sekil 1. Asiya bagli immun trombositopeni gelisen hastalarda
uygulanan asilarin dagilimi

J Curr Pediatr 2025;23:1-7

Immun Trombositopenide Tedavi

ITP hastalarinin 137’sine (%53,1); fizik muayenede
yas petesi, mukozal kanama veya diger kanama
bulgular1 (uzamig adet kanamasi, burun kanamasi, dis
eti kanamasi, hematiiri) ve trombosit sayis1 10.000/mm?
altinda olup periferik yaymada bunun dogrulanmasi
sartiyla tedavi verildigi goriildii. Hastalardan 77’sine
(%29,8) intravendz immunoglobulin (IVIG), 22’sine
(%8,5) steroid ve 12’sine (%4,7) IVIG ve steroid
tedavileri beraber verilmisti. Bir kronik ITP hastasi
Rituksimab (anti-CD20) tedavisi aldi. IVIG tedavisi
verilen 77 hastanin 74’iinde IVIG yamti goriildii,
3 hastada yanit almamadi. Ortalama yanit siiresi
36,8+1,2 saat olarak bulundu. IVIG tedavisi verilen
1 hastada IVIG sonrasi alerjik reaksiyon gelisti. On
hastaya birden fazla IVIG tedavisi verilmesi gerekti. Iki
hastada oncelikle IVIG yanit1 olmayip 2. dozda yanit
alindi. iki hastada 6nce IVIG sonra steroid tedavileri
uyguland1 ancak iki tedaviye de yanit alinamadi. Bu
2 hastadan birine sonrasinda Rituksimab tedavisi de
denendi ancak bu tedaviye de yamit alinamadi. Iki
hastada IVIG tedavisine yanit alinmazken sonrasinda
verilen steroid tedavisine sirasiyla 48. ve 72. saatlerde
yanit alindi. Steroid tedavisi verilen 22 hastanin
18’inde steroid yaniti goriildii. Ortalama yanit siiresi
63,2+1,2 saat olarak bulundu. Dort hastada steroid
yanit1 alinamadi. iki hastada tedaviye yamit siiresi 10
giinden uzun bulundu.

Immun Trombositopenide Kroniklesme

ITP olgularmin trombosit normale donme siireleri;
%80,6 0-3 ay (yeni tan1 konmus ITP), %5,4 3-12 ay
(persistan ITP) ve %14 12 aydan daha uzun (kronik
ITP) saptandi (2 olguda 12-24 ay). Kroniklesme
goriilen 36 hastanin 25’inin (%28,1) birincil ITP ve
sadece 11’inin (%6,5) ikincil ITP oldugu goriildii.
Birincil ITP olan olgularda kroniklesme orani ikincil
ITP olgularina gore anlamli oranda daha fazla oldugu
goriildii (p<0.05). ITP nin kroniklesmesi hem IVIG
hem steroid alan olgularda (%75), IVIG veya steroid
den birini alanlara (%20) ve tedavi almayanlara (%7)
gore anlamli diizeyde yiiksek olarak saptand1 (p<0,05).

Tartisma
Caligmamizda trombositopeni insidanst
8,4:100.000, ITP insidanst 5,1:100.000 olarak

bulundu. Hastalarin erkek-kiz oran1 1,43:1 idi ve
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ortalama hasta yast 6,6+£2,1 yil olarak hesaplandi.
%60,7 oranla en sik trombositopeni nedeni ITP
olarak bulundu. Literatirde de c¢ocukluk c¢ag1
trombositopenisinin en sik nedeni olarak bildirilen ITP
insidanst 2,2-6:100.000 olup ¢alismamizla benzerdir
(4-15). Tirkiye veya Gliney Marmara bdlgesi igin
literatiirde insidans verisi gorilmemistir. Fransa’da
yapilan bir ¢aligmada ITP saptanma sikligmin 2 ve
14 yaslarinda pik yaptigi, en sik goriilme yasinin 2-9
yas araligl oldugu ve 6 ay-4 yas arasinda kizlarda;
ergenlik yasinda ise erkeklerde daha sik goriildigi
belirtilmistir (10). Tayland’da yapilan c¢alismada
yine en sik goriilme yasmin 6-10 yas arasi oldugu
ve %62,8 orantyla kiz hastalarda daha sik goriildigi
belirtilmistir (16). Evim ve ark. (17) Tiirkiye’de 201
hasta ile yaptigi calismada da kiz hastalarda daha sik
gortldiigii belirtilmistir. Amerika’da 311 hasta ile
yapilan ¢aligmada da %53 oraniyla kizlarda daha sik
bulunmustur (18). Frederiksen ve ark. (14) yaptigi
bir ¢alismada ise bebeklikten ¢ocukluga kadar erkek
cocuklarda kiz ¢ocuklarina gore daha yaygin oldugu,
ergenlikte ve geng¢ yetiskinlerde ise tam tersinin
gecerli oldugu bildirilmistir. Bu yas gruplarindaki
kadinlarda daha sik goriilmesinin ise otoimmiiniteyi
arttirabilen 0Ostrojenin etkisi olabilecegi yorumu
yapilmistir (14-15,19). Baska bir calismada ise
ozellikle ikincil ITP’de kadmn dominansmin
olmadig1 vurgulanmistir (20). Calismamizda ise
ITP’nin erkeklerde goriilme daha fazla iken, yas
aralig literatiirle uyumlu saptand. TP olgularimizda
erkek cinsiyetin daha yiiksek oranda saptanmasinin,
ikincil ITP olgularmin gogunlukta olmasi (%65,5),
ortalama yasin kiz cinsiyet dominansinin kayboldugu
6,6£2,1 yil olmasi ve ¢ogu olgunun 2 yas iizerinde
tani (%69) almasi nedeniyle oldugu diisiiniilmektedir.
Literatirde ITP’nin en sik ortaya ¢ikis doneminin
viral enfeksiyon etkisine bagli olarak bahar aylar
oldugu bildirilmistir (15,21). Calismamizda ITP tanisi
alan hastalarin en sik basvurdugu mevsim %32,2
orantyla yaz olarak bulundu ancak mevsimler arasinda
istatistiksel olarak anlamli fark saptanmadi. Evim ve
ark. (17) yaptigi calismada da mevsimsel farklilik
saptanmadig1  bildirilmistir. Hastalarin tam kan
sayimi genel olarak degerlendirildiginde 16kosit ve
hemoglobin sayilar1 ¢ogu hastada normal araliktaydi
(%83; %91,5) ve literatiirle uyumlu bulundu
(9,11,16,22). Birincil ITP altta yatan bir sebebe baglh
olmadan ortaya ¢ikan idiyopatik veya otoimmunite
ile iligkili olabilen immun trombositepeni olarak

tanimlanmaktadir ve izole trombositopeni ile kendini
gostermektedir. Coklu humoral ve hiicresel immiin
anormallikler, hizlandirilmig trombosit yikimi ve
baskilanmis trombosit tiretimi ile sonuglanir. Tanisi,
diger trombositopeni nedenlerinin klinik olarak
dislanmast ile konulur (15,19-20). ikincil ITP’de ise
genellikle ilaglar, enfeksiyonlar, asilar ve SLE gibi
diger otoimmiin durumlar da dahil olmak tlizere dis
bir neden vardir (20). Calismamizda ITP olgularmin
cogu (%65,5) ikincil ITP olarak degerlendirildi (En sik
enfeksiyona, asilamaya ve ilag kullanimina ikincil). ITP
hastalariin %7’sinde viral seroloji pozitifligi gortildi.
Viral enfeksiyonlarda “molekiiler benzerlik” nedeniyle
trombositlere kars1 antikor gelismesi ve trombositlerin
dolagimdan temizlenmesi nedeniyle olustuguna dair
calismalar bulunmaktadir. Ozellikle EBV ve CMV
enfeksiyonlarma bagli trombositopeni belirtilmistir
ve calismamizla benzerdir (23-24). Calismamizda
ITP hastalarmin  %18’inde otoimmun tetkikler
pozitif olarak bulundu. ITP tanis1 alan hastalarda
SLE gibi diger otoimmun hastaliklar ile birliktelik
bildirilmis olup (25), Hazzan ve ark. (26) yaptigi
calismada ANA pozitifligi saptanan hastalarin 4,2 yil
izleminde %3,6’sinin SLE tanis1 aldigi goriilmiistiir.
Calismamizda benzer sekilde ANA pozitif saptanan
2 hastaya daha sonra SLE tanis1 konulmustur. Baska
calismalarda ANA pozitifligi saptanan ¢ocuk hastalarda
kroniklesme ile daha iliskili bulundugu belirtilmistir
(27-28), calismamizda ise otoantikor pozitifligi ile
kroniklesme agisindan anlamli iligki saptanmadi.
Calismamizda ITP olgularinin %15,5’inde son 6 hafta
icinde as1 yapilma Oykiisii mevcuttu. Bu uygulanan
asilarin %50 oraniyla canli as1 (kizamik-kizamikgik-
kabakulak, sucicegi, rotavirus) oldugu gortldi.
Benzer bir ¢alismada 12 hastada asilama sonrasi (6
olguda 2. doz hepatit B agis1, 2 olguda birinci doz
kizamik-kizamikgik-kabakulak asis1 ve 1 olguda 1.
doz sugicegi asis1) ITP gelistigi bildirilmistir. (29).
Kanada’da as1 sonras1 ITP gelisen 107 hastada yapilan
calismada Ozellikle kizamik-kizamikgik-kabakulak
agisinin neden oldugu belirtilmistir (30). Literatiirde
kizamik-kizamik¢ik-kabakulak asisinin canli asilar
arasinda en ¢ok ITP yol agan as1 oldugu, 100.000
dozda yaklasik 0,087-4’liik bir insidans saptandig
ve komplikasyon ¢ogunlukla c¢ocuklarda goriildigi
bildirilmistir (23,31-33). Benzer sekilde COVID-19
pandemisi sonrast mRNA COVID-19 asilarmin da
ITP’ye yol actigr birgok yaymda belirtilmistir (34-
37). Asilama sonrasi trombositopeni saptanan bu
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hastalarda trombosit otoantikoru iiretimi i¢in en
cok kabul goren hipotezler “molekiiler benzerlik”
ve “asi antijenleri ile insan hiicreleri arasindaki
capraz reaksiyon” olarak literatiirde bildirilmistir.
Bu, otoreaktif B veya T lenfositlerin aktivasyonu,
anti-platelet antikorlarinin ortaya c¢ikmasi, epitop
yayilmas1 ve poliklonal bagisiklik reaksiyonu ITP
ile sonu¢lanmaktadir (29-33,37). Hastalarimizda
daha sonraki as1 uygulamalarinda trombositopeninin
tekrarlamadig1 goriildii; asilarin tekrarlayan dozlariin
yapilmasinda herhangi bir sakinca goriilmedi.
Immun trombositopenik hastalarin %10,5’inde ilag
kullanirmina bagli trombositopeni saptandi ve anti-
epileptikler birinci siradaydi. Bu hastalarda ilag kesimi
veya doz azaltimi ile trombositopenide diizelme
saptand1 ve izlemde tekrarlamadigi gozlendi. Bu
klinik tecriibeye dayanilarak oOzellikle antiepileptik
tedavi alan hastalarin klinik bulgular1 olmasa bile
aralikli olarak tam kan sayimu tetkiklerini yapilmasinin
uygun olacagi diisliniildii. Calismamizda yenidogan
doneminde en sik sepsis nedeniyle trombositopeni
saptand1 ve yalnizca sepsis tedavisi ile trombosit
sayist normale dondii. Calismamiza alinan ITP
olgularinda tedavi olarak 1VIG, steroid veya IVIG ve
steroid tedavisi uygulanmist1. IVIG tedavisi verilen 77
hastanin 74’iinde, steroid tedavisi verilen 22 hastanin
ise 18’inde yanit goriildii. Trombosit sayisi normale
donme siiresi ise IVIG verilen hastalarda daha kisa
oldugu saptandi (36,8+1,2 saat). Tiim bu veriler
literatiirle uyumlu olarak bulundu (17-19,38). Tim
ITP hastalarmin %80,6’sinda 0-6 ay, %5,4’{i 3-12 ayda
trombosit sayist normale dondii. %14 hastada ise 12
aydan uzun siirdii. Kroniklesme goriilen 36 hastanin
25’inin  (%28,1) birincil ITP ve sadece 11’inin
(%6,5) ikincil ITP oldugu goriildii. Birincil ITP olan
olgularda kroniklesme orani ikincil ITP olgularma gore
anlamli oranda daha fazla oldugu goriildii (p<0,05).
Kroniklesme hem IVIG hem steroid alanlarda, IVIG
veya steroidden birini alanlara ve tedavi almayanlara
gore anlamli diizeyde yiliksek olarak saptandi
(p<0,05). Bu kroniklesme farkinin hem IVIG hem
de steroid tedavisi alan hastalarin zaten tedaviye
gec veya zor yanit verdigi icin ikinci ilaca ihtiyag
duydugunu distindiirmektedir. Grimaldi-Bensouda
tarafindan yapilan bir ¢alismada hastalarin izleminde
Amerika’da ozellikle “izle ve bekle” stratejisinin
uygulandigr belirtilmistir  (10). Calismamizda da
kroniklesme goriilen hastalarin biiyiik cogunlugunun
farmakolojik tedavi almasina ragmen kronik seyretmis
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olmasi, tedavisiz izlenen 121 (%46,9) hastanin
trombosit diizeyinin komplikasyon gelistirmeden ilk
3 ayda kendiliginden normale doénmesi ve verilen
farmakolojik tedavilerin de yan etkilerinin olabilmesi
nedeniyle “izle ve bekle” stratejisinin 6nemini bize bir
kez daha gostermistir.

Calismanin Kisithliklar

Caligma geriye doniik olarak dosya taramasi ile
yapilmistir.

Sonug¢

Sonug olarak c¢ocukluk caginda trombositopeni
saptanan olgularda dogru anamnez almmali, detayl
fizik muayene yapilmali ve tedavi plant yapilirken
altta yatan neden iyi aydinlatilmalidir. ITP olgularmin
birgogunda trombosit  diizeyinin komplikasyon
gelistirmeden ilk 3 ayda kendiliginden normale
donmesi géz onilinde bulundurularak uygun hastalarda
“izle ve bekle” stratejisinin uygulanmasi 6nemlidir.
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Abstract

Introduction: Those who start smoking during adolescence have a higher risk of
developing an addiction. This study aimed to evaluate cigarette addiction in the
adolescents who smoke.

Materials and Methods: Cross-sectional, observational, single center study. Two
hundred sixty middle and late-aged adolescents 14 years and over who presented
to the adolescent and pediatric polyclinic and declared that they were smokers
were included in the study.

Results: In ourstudy, 81 (31.2%) were female and 179 (68.8%) were male. The mean
age of the 260 adolescents was 17.0£1.5 years. The mean age at the first attempt
was 13.9+2.3 years, and the mean age of starting regular smoking was 14.2+2.1
years. The age range at which the adolescents started smoking the most was 14-17
years (73%). According to the mFTQ test, approximately 70% of the adolescents
and 90% according to the HONC test were nicotine dependent. Addiction scores of
late-age adolescence were higher. We found that although males smoked more by
percentage, sex was not associated with addiction. According to both tests related
to addiction used in our study, as the number of cigarettes increases (mFTQ test:
p<0.0001; HONC test: p<0.001) addiction also increases.

Conclusion: It was observed that there was a high rate of addiction among
smokers. In addition, it was found that the age of starting smoking is low in our
studyand the addiction increases as the age of starting smoking decreases.

Oz

Giris: Ergenlik doneminde sigaraya baslayanlarin bagimlilik gelistirme riski
daha yiiksektir. Bu calisma sigara icen addlesanlarda sigara bagimliligini
degerlendirmeyi amaglamistir.

Gerec ve Yontem: Kesitsel, gozlemsel, tek merkezli caligma. Addlesan ve pediatri
poliklinigine basvuran ve sigara i¢tigini beyan eden 14 yas ve iizeri, iki yiiz altmis
orta ve ge¢ donem addlesan ¢aligmaya dahil edildi.

Bulgular: Calismamizda 81 (%31,2) kisi kiz, 179 (%68,8) kisi erkekti. 260
addlesanin yas ortalamas1 17,0 = 1,5 yild1. Tk denemedeki yas ortalamasi 13,9 +
2,3 yil, diizenli sigaraya baslama yas ortalamasi ise 14,2 + 2,1 yildi. Ergenlerin en
¢ok sigaraya basladig1 yas aralig1 14-17 yas araligiydi (%73). mFTQ testine gore
adolesanlarn yaklasik %70’1i, HONC testine gore ise %90°1 nikotine bagimliydi.
Geg ergenlik doneminde bagimlilik puanlart daha yiiksekti. Erkeklerin yiizde
olarak daha fazla sigara ictigini ancak cinsiyetin bagimlilikla iliskili olmadigini
bulduk. Calismamizda bagimlilikla ilgili kullanilan her iki teste gore; sigara i¢ilen
kisi sayist arttikca (mFTQ testi: p<0,0001; HONC testi: p<0,001) bagimlilik
artmaktadir.

J Curr Pediatr 2025;23:8-16
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Sonug: Sigara icenler arasinda bagimlilik oraninin yiiksek oldugu goézlemlenmistir. Ayrica ¢alismamizda sigaraya baglama yasinin
diisiik oldugu ve sigaraya baslama yasi diistikce bagimliligin arttig1 bulunmustur.

Introduction

It is known that initiation and addiction to smoking
often occur before the age of 20 years. Adolescence,
which is considered the transition period from
childhood to adulthood, is a period of rapid growth
and development in which physical, psychological,
social, and cognitive changes are experienced. During
this period, adolescents see themselves as very strong
physically and think that they will not be harmed,
which leads them to engage in risky behaviors. It has
been observed that cigarette addiction also begins
in adolescence and continues in adulthood (1). In
adolescents, the first dose of nicotine may leave a
permanent mark on the brain and cause disruptions in
the reward system in the brain. Nicotine withdrawal
symptoms in adolescents can occur even with low
cigarette consumption (2). This situation also paves
the way for adolescents to become addicted more
quickly. As noted in A Report of Surgeon General
2014, if people do not start smoking by the age of 26
years, they usually do not start thereafter (3).

Starting to smoke is the process in which
psychodynamic factors are effective along with
environmental and social conditions on the genetic
background. The impact on the environment and
society is undeniable. Individuals trying to find a place
in society try to imitate role models. Considering the
social learning theory, adolescents are affected by
adults in two ways. The first is imitation. The second
is to internalize the behavior of others. Reasons such
as deterioration of balance in the family, substance
addiction among parents, and neglect by the family
lead individuals to substance addiction (4,5). In
addition, peer and social influence and peer habits
in adolescence are effective in starting and quitting
smoking.

According to the World Health Organization,
nicotine addiction is defined as follows: substance
abuse, continuing to use the substance despite adverse
effects, and the emergence of withdrawal symptoms in
the person when trying to quit. According to the WHO,
tobacco addiction is included in the international
disease classification with F17 (6). According to DSM
5, nicotine addiction must have occurred in the last 12
months, and in order for addiction and withdrawal to be

defined, the smoker must meet atleast2 ofthe 11 current
addiction criteria (7). The World Health Organization
reports that the main element in substance addiction
is the individual’s lack of control over the substance.
DSM defines it as the loss of control over the amount
and duration of substance use. The Hooked on Nicotine
Test is another test that measures nicotine addiction.
According to the HONC Test, the onset of addiction
can be defined as the moment when the individual
loses full autonomy over tobacco use. Autonomy
theory does not assume that all symptoms of addiction
are a result of the pharmacological effects of nicotine.
Autonomy theory assumes that what appears to be a
single clinical syndrome actually represents a mixture
resulting from multiple independent mechanisms.
Therefore, no single mechanistic theory can explain
all the features of the clinical syndromes of addiction.
The autonomy model allows the reconciliation of
competing addiction theories into a single model (8.9).
In our study, we planned to see the results of these two
tests on addiction in our study group and to obtain
better results by using both tests together.

Although there are studies on the frequency of
smoking, there is no study investigating nicotine
addiction and withdrawal symptoms in adolescents in
our country. The present study aimed to evaluate the
addiction status of adolescents who smoke.

Materials and Methods

Study Design

The study was conducted at adolescent polyclinic,
and general pediatrics polyclinic. Approval was
obtained from the Education Planning Board for the
study to be conducted in the adolescent outpatient
clinic and general pediatric polyclinic of our hospital.
This was a single-center, cross-sectional study
conducted between January 2018 and January 2019.
This cross-sectional study was approved by the local
Ethics Committee of Kecidren Training and Research
Hospital (date: 13.12.2017, approval number:1561).
Our study was conducted in accordance with the
ethical principles of the World Medical Association
Declaration of Helsinki.

J Curr Pediatr 2025;23:8-16
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Two hundred sixty adolescents aged 14 years and
over, middle and late-age adolescents who smoked
and presented to the outpatient clinic were included.
Adolescents were classified as middle-age (age 14-17
years) and late-age (17-21 years) (10). Smoker patients
with chronic diseases were not included in the study.
A questionnaire developed by the researchers was
administered to all adolescents face-to-face to those
who agreed to participate in the study.

In the first part of the survey, the adolescent’s age,
sex, education level, education and occupation of the
parents, with whom they lived, the number of siblings,
the number of people living at home, the monthly
income level of the family, the amount of pocket
money received from the family, the age at which they
first tried smoking, their family awareness of smoking,
smoking at home, and sports habits. In the second part
ofthe questionnaire, they were asked about their school
status (private, state, vocational school), whether their
friends at school smoked, their smoking in and around
school, and whether or not smoking bans could be
applied in their school or institution. After they were
allowed to answer the questionnaire questions, the
Modified Fagerstrom Test for Nicotine Dependence
(mFTQ) and Hooked on Nicotine Checklist (HONC)
were administered (11-13). The HONC Test is scored
from 0 to 10. 0 is considered no loss of autonomy, 10 is
considered complete loss of autonomy. Up to 7 points
in the HONC Test were considered dependent, 8 points
and above were considered highly dependent. In the
evaluation of the mFTQ Test, 0-2 points were defined
as no dependency, 3-5 points as dependency, and 6 and
above as highly dependent. Both test contents were
given in Supplemental Files.

Statistical Analysis

The Statistical Package for the Social Sciences
version 25.0 for Windows (IBM Corp., Armonk, NY,
USA) was used for statistical analysis. Descriptive
statistics are given as numbers and percentages for
qualitative variables, and as mean, median (25-
75 percentile), standard deviation, minimum and
maximum for quantitative variables. As univariate
analyses, Student’s t-test and one-way analysis of
variance (one-way ANOVA) tests were used to
compare group means. In cases of violation of the
homogeneity assumption, Welch t and Welch ANOVA
tests were used. The relationship between numerical

J Curr Pediatr 2025;23:8-16

variables was examined using Pearson’s correlation
test. Backward multiple regression analysis was used
in multivariate analyses. The analysis of the data was
evaluated to the level of significance of p<0.05 at 95%
confidence intervals.

Results

The mean age of the 260 adolescents included in the
study was 17.0+1.5 years, with 177 (68.1%) middle-
age adolescents and 83 (31.9%) late-age adolescence.
Two hundred (76.9%) of the adolescents lived with
their parents, and 30 (11.5%) stated that they lived
only with their mother or father due to the divorce of
their parents. When the parental education levels of the
adolescents were evaluated, it was determined that 89
(34.2%) of their mothers were high school graduates,
24 (9.2%) were university graduates, 114 (43.8%) of
their fathers were high school graduates, and 39 (15%)
were university graduates. The families of 164 (63.1%)
adolescents knew that they smoked; the families of 96
(36.9%) adolescents were not aware of their smoking.
One hundred twenty-two of the adolescents (46.9%)
could smoke at home, and 138 (53.1%) stated that they
did not smoke at home.

Two hundred thirty-eight (91.5%) adolescents
stated that they had no health problems, and 22 (8.5%)
said they did not have a chronic disease, but they were
frequently sick (such as frequent upper respiratory
tract infections, and allergies). One hundred thirty-one
(50.4%) adolescents stated that they did sports, and
129 (49.6%) stated that they did not do any sports.

The mean age of regular smoking in adolescents
was 14.2 (range, 6-20) years, and the mean age of
first smoking was 14 (range, 5-20) years. The median
number of cigarettes smoked per day was 10 (range,
5-20), and the median number of cigarettes smoked per
week was 60 (range, 21-105). Among the adolescents
in our study, the earliest age of starting smoking was
5 years, and the latest age was 18 years. The highest
ratio to start smoking was between the ages of 14-17,
and 73% of adolescents started smoking at an early
age. Another remarkable finding was that 5.4% started
smoking under the age of 10 years. Approximately
20% of adolescents started smoking between the ages
of 10-13 years and only 2% started smoking after the
age of 18 years.

There was no relationship between female and
male gender with addiction according to the mFTQ
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and HONC test (p=0.9559 for mFTQ and p=0.663 for
HONC test). Addiction scores were found to be similar
in both genders.

In our study, the number of cigarettes smoked
by the subjects per day was found to be related to
addiction in both tests. Addiction increased as the
number of cigarettes smoked per day increased
(p<0.001). Number of cigarettes used, and dependency
relationship of both tests are shown in Table 1 and
Table 2 separately.

When the factors that most affect smoking
addiction in adolescents were examined, according
to the mFTQ test, it was observed that the level of
addiction increased with higher income levels of the
family (p<0.001), high pocket money received from
the family (p=0.001), the number of cigarettes smoked
per day (p<0.001), and as the age of the adolescent
increased (p<0.001). According to the mFTQ test
scores, it was seen that the most effective factor in the
addiction of adolescents was the number of cigarettes

smoked per day. As the number of cigarettes smoked
per day increased, addiction increased (rs=0.687,
p<0.001). According to the HONC test, age, the total
income of the family, pocket money received from
the family, and the number of cigarettes smoked per
day were statistically significant (p<0.001, p=0.018,
p=0.001, and p<0.001). The relationship between the
demographic data of the adolescents and addiction is
given in Table 3.

After univariate analyses, backward stepwise
regression analysis was performed with the variables
found to be significant in terms of mFTQ scores
(dependent variable). In this method, all variables
are included in the model, then the variable with
the lowest contribution to the model is removed and
the model is rebuilt, this process continues until a
meaningful model is obtained. The overall model
was found to be significant (F=46.319, p<0.001). The
model explains approximately 56% of the variance in
the mFTQ score (dependent variable). If the statistics

Table 1. Demographic and addiction-related characteristics of adolescent smokers
Demographic characteristics Number of patients Percentage (%)
Female 81 31.2
Gender
Male 179 68.8
Middle adolescence (14-17) 177 68.1
Age (years)
Late adolescence (18-21) 83 31.9
. . No 72 27.7
Someone in the family who smokes
Yes 188 72.3
) Yes 202 77.7
Buy a pack of cigarettes
No 58 223
Under 10 years old 14 54
i . 10-13 years old 51 19.6
Age of starting smoking
14-17 years old 190 73.1
18 years old and above 5 1.9
5 and below 90 34.6
. 6-10 71 273
Number of cigarettes smoked per day
11-15 29 11.2
16 and above 70 26.9
Not dependent 82 31.6
Addiction according to mFTQ test Dependent 101 38.8
Highly dependent 77 29.6
Not dependent 29 11
Addiction according to HONC test Dependent 138 53
Highly dependent 93 36
HONC: Hooked on nicotine checklist, mFTQ: Modified fagerstrom test for nicotine dependence

J Curr Pediatr 2025;23:8-16
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Table 2. Examination of the relationship between the number of cigarettes used with addiction according to
HONC test scores and mFTQ test scores
Parameters Number of patients HONC test scores
The relationship between the number of cigarettes and addiction
6 or fewer cigarettes 90 2.6£2.4
6-10 cigarettes 71 6.0+3.1
. p<0.001*
11-15 cigarettes 29 6.2+3.5
16 or more cigarettes 70 7.7£2.6
Parameters Number of patients mFTQ test scores
The relationship between the number of cigarettes and addiction
6 or fewer cigarettes 90 1.9+1.6
, p<0.001%*
6-10 cigarettes 71 3.9+1.7
Table 3. The relationship between the demographic ¥mp0rtant variables that have the most mgmﬁcant
data and addiction impact on the mFTQ score are; Number of cigarettes
FTO test HONC test smoked per day (Beta=0.52), knowing that the family
mFTQ test score est score smokes (Beta=0.19) and being able to smoke at home
Pearson r | p-value | Pearson r | p-value (Beta=0.13), respectively. The effects of demographic
mFTQ score | 1.000 - 0.720 <0.001 data on addiction according to the mFTQ test are
HONC score | 0.720 <0.001" | 1.000 - shown in Table 4.
Age 0.283 <0.001" | 0.267 <0.001" After univariate analyses, backward stepwise
- regression analysis was performed with the variables
Family 0.208 <0.001" | 0.146 0.018" & YIS Was pe
income found to be significant in terms of mFTQ scores
Pocket money | 0.247 0.001* | 0.197 0.001" (dependent variable). In this method, all variables are
Age ka't first 0.190 0002 |-0112 0.041° 1nclu§ed in the model, then ‘.[he variable with the lowest
SmoxIng contribution to the model is removed and the model
?fg?ﬁiency is rebuilt, this process continues until a meaningful
(from the first | 0133 0.031° | 0.056 0.368" model is obtained. The overall model was found to be
cigarette) significant (F=33.368, p<0.001). The model explains
Cigéieges . . A 0.001" approximately 44% of the variance in the HONC
<0. . .. .
ZI;]; edper | 0.687 <0.001" 10.543 score (dependent variable). If the statistics obtained
Modified fagerstrom test for nicotine dependence, HONC: Hooked on nicotine arc interpreted’ a one-unit increase in the age variable
checklist, “Pearson’s rank correlation coefficient will result in a 0.268-unit increase in the HONC

obtained are interpreted, a one-unit increase in the
age variable causes a 0.17-unit increase in the mFTQ
score, and if there is a smoker in the family, a 0.42-unit
increase in the mFTQ score. If the family knows that
the adolescent smokes, there is a 0.93 unit increase in
the mFTQ score, and each increase in the number of
cigarettes smoked per day causes a 0.16 unit increase
in the mFTQ score. In addition, the mFTQ score of
those whose fathers have a high school education
is 0.56 units higher than the score of those whose
fathers are primary school graduates. The MFTQ
scores of those whose fathers are university graduates
are 0.66 units higher than the scores of those whose
fathers are primary school graduates. The three most

J Curr Pediatr 2025;23:8-16

score, if there is a smoker in the family, a 1.023-unit
increase in the HONC score, if the adolescent can
afford to buy cigarettes, a -1.34-unit increase in the
HONC score, and if the family knows that he smokes,
a 1.54-unit increase in the HONC score. Each increase
in the number of cigarettes smoked per day causes an
increase of 0.159 units in the HONC score. The three
most important variables that have the most significant
impact on the HONC score are; Number of cigarettes
smoked per day (Beta=0.34), knowing that the family
smokes (Beta=0.21) and being able to buy cigarettes
(Beta=0.16), respectively. The effects of demographic
data on addiction according to the HONC test are
shown in Table 5.
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In our study, a strong correlation between the two
tests was found at 0.720 in demonstrating cigarette
addiction in adolescents.

Discussion

In this study, it was found that cigarette addiction
in middle and late-age adolescents was 70% according
to the mFTQ test and 90% according to the HONC
test. According to both tests, it was determined that
the most important factors affecting addiction were the
number of cigarettes smoked per day, the amount of
pocket money received from the family, and the high
income of the family. It was determined that addiction
increased when the family was aware of the smoking
status and if the adolescent could smoke at home. In
our study, it was observed that late-age adolescents
were more dependent than middle-age adolescents.
Addiction increased as the age of onset of smoking
decreased. The mean age of regular smoking among
the adolescents was 14.2+2.1 years, and the mean age
of first smoking was 13.9+2.3 years. Surprisingly, the
ecarliest age to start smoking was 5 years; 14 (5.4%)

adolescents started smoking under the age of 10 years.
The highest ratio to start smoking was between the
ages of 14-17, and 73% of adolescents started smoking
at such an early age.

Early experience with smoking addiction and sex-
specific risks have been the focus of some research.
It has been shown that smoking affects the reward
pathway more in men than in women and that the sex
factor is the main driver of the relationship between
cigarette craving and early relapse (14). Pogun et al.
(15) showed that adolescents were more sensitive
to nicotine exposure and that sex was one of the
foundations of addiction development. In the study of
Sylvestere et al. (16) on 240 girls and 184 boys that
investigated nicotine addiction between the sexes,
adolescent girls tended to be regular smokers and
nicotine addicts due to their biologic and sex-specific
social characteristics, but the only thing that did
not differ between the sexes was the age of the first
cigarette. In our study, we found that sex did not play
an important role in addiction.

Table 4. Effects of demographic data on addiction according to mFTQ test

B SH Beta T p-value
Constant -2.13 1.18 -1.80 0.072
Age 0.17 0.07 0.11 2.41 0.016
Family members are smokers, yes 0.42 0.23 0.08 1.809 0.072
llggliii(;c’ﬂ;sgent’s family knows about their 0.93 0.25 0.19 372 <0.001
Being able to smoke in the house, yes 0.60 0.26 0.13 2.32 0.021
Cigarettes smoked per day 0.16 0.01 0.52 10.9 <0.001
Father’s education level high school, yes 0.56 0.22 0.12 2.53 0.012
Father’s education level university, yes 0.66 0.3 0.10 2.203 0.029
Table 5. Effects of demographic data on addiction according to the HONC test

B SH Beta t p-value

Constant -1.97 2.201 -0.895 0.372
Age 0.268 0.113 0.119 2.38 0.018
Family members are smokers, yes 1.023 0.384 0.131 2.66 0.008
Buys a pack of cigarettes -1.34 0.49 0.16 -2.74 0.007
If the adolescent’s family knows that smokes, yes 1.54 0.39 0.21 3.96 <0.001
Went to the public school, yes 1.06 0.38 0.13 2.8 0.005
Cigarettes smoked per day 0.159 0.02 0.34 6.1 <0.001
Smoking ban at school -0.988 0.34 -0.13 2.9 0.004

J Curr Pediatr 2025;23:8-16
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Brain  development  continues  throughout
adolescence. The binding of nicotine to nicotinic
acetylcholine receptors in the midbrain is more
severe in adolescence. For this reason, adolescents
are more vulnerable to nicotine addiction (1). Starting
to smoke at an early age and experiencing the first
nicotine exposure at an early age cause adolescents
to become more addicted in their future lives. Studies
in experimental animals have shown that as a result
of nicotine exposure during adolescence, many genes
affecting neuroplasticity in the brain are affected and
cause permanent changes in nicotine-related brain
regions (17,18). In the study of Kendler et al. (19) of
175 male-male and 69 female-female monozygotic
twins, one twin started smoking 2 years earlier than
the other and genetic and environmental factors were
tried to be stabilized. It was shown that the earlier the
twins started smoking, the higher their dependency in
their later life than their twins who started smoking
late. Lamin et al. (20) found that the age at the first
cigarette attempt was 7-12 years (19.3%), 13-17 years
old (63.2%), and 18-22 years (17.5%). When we
separated the adolescents according to the smoking
age range, 14 (5.4%) started smoking at the age of 10
years or younger, 51 (19.6%) started smoking between
the ages of 11-13 years, 190 (73.1%) started aged 14-
17 years, and five (1.9%) started aged 18 years and
over. Similar to both studies, trying smoking and
starting to use cigarettes regularly coincided with the
middle adolescence period. In terms of public policy,
we think that making access to cigarettes difficult for
this age group, reducing the initiation of smoking, and
delaying the age of starting smoking will reduce both
the development of addiction and smoking-related
morbidity and mortality.

In adolescents, the time between trying the first
cigarette and starting regular cigarette smoking can be
very short, and nicotine addiction can develop within
weeks. Adolescents’ nicotine addiction levels should
be determined and timely intervention should be
made. Different addiction scales are used to determine
addiction levels in young people. In this regard, it is
very important to better understand the relationship
between nicotine addiction scales, understand the
developmental stages of symptoms, and which
symptoms are more associated with addiction. In our
study, without defining the relationship between the
internal dynamics of the HONC test and the mFTQ

J Curr Pediatr 2025;23:8-16

test with addiction, we analyzed the parameters that we
investigated with the HONC test and the mFTQ test,
both within themselves and between each other, and
showed the relationship between both tests regarding
addiction. There are few studies in the published
literature examining the relationship between the
HONC test and the mFTQ. In the study of Wellman
et al. (21) with 1130 adult smokers, the correlation
between the HONC test and the mFTQ was shown as
0.83. We think that the fact that the 6-item Fagerstrom
adult test was used in the study of Wellman et al. (21)
is the main source of the difference in compatibility
between the two tests. The HONC test is more
sensitive in detecting the onset of nicotine dependence,
with 50% of occasional smokers and 100% of current
smokers ticking at least one HONC test item in a youth
study (22). Focusing on the mFTQ, a more sensitive
and valid test can be defined by complementing the
HONC test, which is more sensitive in catching young
people with low nicotine addiction who are exposed to
very low levels of tobacco use. In the study conducted
by McPearson et al. (23) with 109 adolescent smokers
aged 14-18 years (58% of whom were girls, and the
meanage was 16.8+1.1 years), the condition of smoking
at least 1 cigarette in the last 1 month was sought. It
was determined that 95.5% of the participants said
yes to at least one HONC test question. In our study,
88.8% of the participants answered yes to at least one
of the HONC questions.

Another nicotine addiction that is not seen in our
study population but is becoming more widespread
in our country and the world is e-cigarette use. In the
United States, adolescents use e-cigarettes and similar
products more than other tobacco products (24). The
availability of flavored products, social influences,
and the effects of nicotine may affect adolescents’
initiation and continuation of these products (25,26).
In a study conducted by Audrain-McGovern et al. (27)
in the state of Philadelphia with 1808 adolescents,
internal and external factors that led to an increase
in the number of days of e-cigarette use in 30 days
and in the number of days of use in 30 months were
investigated, and depression was determined to be the
factor that caused the most increase in e-cigarette use.
It was emphasized that two different adolescent groups
should be focused on in the fight against e-cigarettes.
A high-risk group that started using e-cigarettes early
and another group with a low-risk profile that started
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using e-cigarettes late. The timing and content of
prevention studies should be different for each group.

Study Limitations

The most important limitation of the study was the
detection of adolescents who smoked. We think most
of'the adolescent families weren’t aware of their child’s
smoking. Since the patients came to the hospital with
their families, we think that we were able to detect a
small portion of the adolescents who smoked.

Conclusion

In conclusion, we showed in this study that most
of the adolescents who smoked were at the addiction
level and that the age of onset of smoking coincided
with the middle adolescence period. We found that the
factor most associated with addiction among smoking
adolescents was the number of cigarettes smoked.
We showed that mFTQ and HONC tests had a strong
and significant relationship with smoking addiction
among adolescents in our country. In both tests, we
found that the number of cigarettes smoked and the
family’s awareness of their child’s smoking was
highly associated with addiction. This is the first study
conducted in our country to measure addiction levels
in adolescents using the mFTQ and HONC tests. In
our study on addiction, we tried to minimize errors
by using two different scales given the knowledge
that each scale has its strengths and weaknesses in
determining addiction, and we showed that these two
scales gave consistent results in adolescents in our
country. To reduce adolescents’ access to cigarettes,
the right steps should be taken to implement a ban on
sales to those aged under 18 years and practices should
be reconsidered to reduce their access to cigarettes. We
think that peer education models should be widespread
in schools to prevent adolescents from starting smoking
and to reduce the frequency of smoking. Considering
that trying to smoke in adolescence carries a greater
risk of addiction, it would be useful to take precautions
specific to this age period.
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Abstract

Introduction: Asthma is the most common respiratory disorder in children.
Knowledge about asthma helps in achieving asthma control. Self-management of
the disease includes adherence to medication, avoidance of trigger factors, and
appropriate response to symptoms Education about asthma is essential to improve
the health and reduce the negative impact on daily life.

Materials and Methods: In this study, 62 patients aged 14.04 + 2.25 years, who
had been followed up for at least 6 months at Dokuz Eyliil University Pediatric
Allergy and Immunology outpatient clinic, were included. A modified Asthma
Self-Management Knowledge Questionnaire with 25 true or false questions was
administered.

Results: The results of the study included the mean asthma control score of the
patients to be 20.08 + 4.50. Minimum and maximum score patients achieved on
the questionnaire were 9 and 23 points, respectively. The effect of general asthma
knowledge, asthma medication knowledge, and environmental factors knowledge
on asthma control were found to be statistically significant. On the other hand,
asthma exacerbation knowledge was not statistically significant. The findings of
this study reveal that knowledge of environmental factors is the most influential
factor on asthma control, whereas, the second most effective variable was the
asthma medication knowledge.

Conclusion: Hence, asthma education programs must be tailored specifically to
this age group, so that they can self-manage properly, avoid exposure to triggering
factors appropriately, and hopefully live symptom free.

Oz

Giris: Astim ¢ocuklarda en sik goriilen solunum yolu hastaligidir. Astim hakkinda
bilgi sahibi olmak astim kontroliiniin saglanmasina yardimei olur. Hastaligin 6z
yonetimi, ilaclara uyumu, tetikleyici faktorlerden kaginmayi ve semptomlara
uygun yanit igerir. Astim hakkinda egitim, saglig: iyilestirmek ve giinliik yasam
tizerindeki olumsuz etkiyi azaltmak i¢in esastir.

Gere¢ ve Yontem: Calismamiza Dokuz Eyliil Universitesi Cocuk Alerji ve
Immiinoloji polikliniginde en az 6 ay takip edilen, yaslar1 14,04 + 2,25 yil olan 62
hasta dahil edildi. 25 dogru-yanls sorudan olusan Astim Oz Yonetim Bilgi Anketi
uygulandi.
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Bulgular: Calismanin sonuglarina gore hastalarin astim kontrol puani ortalamasi 20,08 + 4,50 olarak bulundu. Hastalarin ankette
aldiklar1 minimum ve maksimum puan sirastyla 9 ve 23 oldu. Genel astim bilgisi, astim ilac1 bilgisi ve ¢evresel faktorler bilgisinin
astim kontrolii {izerindeki etkisi istatistiksel olarak anlamli bulundu. Ote yandan, astim alevlenmesi bilgisi istatistiksel olarak

anlamli degildi.

Sonug: Bu ¢alismanin bulgulari, cevresel faktorler bilgisinin astim kontroliinde en etkili faktor oldugunu, ikinci en etkili degiskenin
ise astim ilaci bilgisi oldugunu ortaya koymaktadir. Bu nedenle, astim egitim programlari bu yas grubuna 6zel olarak uyarlanmalidr,
bdylece kendilerini diizglin bir sekilde yonetebilirler, tetikleyici faktorlere uygun sekilde maruz kalmaktan kaginabilirler ve

semptomsuz yasayabilirler

Introduction

Asthma is the most common chronic disease among
children and adolescents worldwide (1). Education is
one of the cornerstones in achieving asthma control
and is recommended in national and international
guidelines (2). Self-management includes adherence
to medication, avoidance of triggers, and appropriate
response to symptoms, all of which are crucial for the
well-being and asthma control of patients with chronic
diseases (3). Lack of information about the disease
among asthmatic patients and their family members
may lead to inadequate treatment and disease control,
frequent hospital admissions, high morbidity, and
falling behind in school (4,5,6).

The primary aim of this study is to evaluate the
asthma knowledge levels of children and adolescents
over the age of 11 who have been diagnosed with
asthma and to determine the impact of this knowledge
on asthma control. As asthma is the most common
chronic respiratory disease during childhood and
adolescence, it is critical for patients and their families
to have sufficient knowledge about the disease for its
effective management.

In this study, patients’ knowledge levels regarding
general asthma information, asthma medications,
environmental triggers, and asthma exacerbations were
examined, and the contributions of this knowledge to
asthma control were analyzed. The results of the study
indicate that knowledge of environmental factors and
medication use plays a significant role in improving
asthma control. Based on these findings, it is aimed to
tailor asthma education programs specifically for this
age group and to enhance patients’ self-management
skills.

Materials and Methods

Patients with asthma who had been followed
up for at least 6 months at Dokuz Eyliil University
Pediatric Allergy and Immunology outpatient clinic
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were included in the study. Asthma diagnosis was
made according to the Global Strategy for Asthma
Management and Prevention report by the Global
Initiative for Asthma. Patients’ age, sex, time of asthma
onset, presence of atopy, presence of atopy in the
family, exposure to smoking, asthma control test score,
and comorbid allergic diseases were documented.
A 25-question questionnaire was administered to
the patients. Although the Turkish validation of the
Asthma Self-Management Knowledge Questionnaire
has been performed for adults, it was modified and
administered by three independent pediatric allergists
in a language that children over 11 years of age
could understand. The questionnaire includes 25
items with “true” or “false” responses about general
asthma knowledge, asthma medications, asthma
exacerbations, and environmental triggers. One point
was given for each correct answer, and the total score
indicated the patient’s knowledge of asthma (7).

The asthma control test consists of five items: It
evaluates (1) the effect of asthma on daily functioning,
(2) the frequency of shortness of breath, (3) night-
time/early awakenings due to asthma symptoms,
(4) the use of rescue medication, and (5) the overall
self-assessment of asthma control. All items refer to
the past 4 weeks and are scaled from 1 to 5. The total
score indicates asthma control with values of 25, 20—
24, and <19 translating to excellent, good, and poor
asthma control, respectively (8). An informed consent
form was obtained from the patients and their families.
For patients with atopy, a positive skin prick test of >3
mm was considered significant. The approval for this
study was obtained from the Dokuz Eyliil University
Non-Interventional Research Ethics Committee (date:
27.04.2022, approval number: 2022/16-08).

Statistical Analysis

Descriptive statistics, including mean + standard
deviation (SD), were used to summarize continuous
variables such as age, asthma knowledge, medication
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knowledge, environmental factors knowledge, and
exacerbation knowledge. For categorical variables
(e.g., sex distribution, smoking exposure, and family
history of atopy), frequencies and percentages were
calculated.

To evaluate the relationships between level of
asthma control and independent variables (general
asthma knowledge, medication use knowledge,
environmental factors knowledge, and asthma
exacerbation knowledge), regression analysis was
performed. Regression coefficients, standard errors,
and p-values were reported to assess statistical
significance. A p-value of <0.05 was considered
statistically significant.

Results

The study included 62 patients, 37 of whom were
male. The mean age of the patients was 14.04 + 2.25
years. The time of asthma onset was 5.70 + 3.27 years.
Of the patients, 72.6% had no exposure to smoking,
and 69.4% had a family history of atopy (Table 1).
Sensitization to at least one allergen on a skin prick
test was found in 87.1% of the patients. The main
complaints at admission were cough and dyspnea
98.4%, accompanied by nasal congestion in 29% of the
cases. Among the patients, 83.9% were using metered-
dose inhalers, 30.6% were on montelukast, and 9.7%
were on nasal corticosteroids. Additionally, 62.9% of
the patients had atopic dermatitis and allergic rhinitis
(Table 2). The mean asthma control score of the
patients was 20.08 + 4.50. The questionnaire scores
ranged from a minimum of 9 to a maximum of 23, with
amean score of 16.56 +2.75. Only 6.5% of the patients
responded correctly to all questions related to general
asthma knowledge, asthma medication, environmental
triggers, and asthma exacerbations (Table 3). Except
for the score variable related to asthma exacerbation,
other score types positively affected asthma control,
increasing the control level. While the effect of general
asthma knowledge (p<0.05), asthma medication
knowledge (p<0.01), and environmental factors
knowledge (p<0.01) on asthma control was statistically
significant, asthma exacerbation knowledge was not
significant (Table 4). A 1% increase in general asthma
knowledge increased asthma control by approximately
0.39%. A 1% increase in asthma medication
knowledge increased asthma control by approximately
0.72%. Lastly, a 1% increase in environmental factors

knowledge increased asthma control by about 0.77%.
The findings show that knowledge of environmental
factors is the most influential factor on asthma control,
followed by asthma medication knowledge (Figure 1).

Discussion

Although adequate asthma control can be achieved
for most patients, the disease is often sub-optimally
controlled. The reasons for this are multifactorial,
including the patient’s age, age of onset or severity
of asthma, patient beliefs and coping strategies
leading to decreased adherence to treatment, disease
mechanisms, and lack of patient knowledge about
management (9). Improving knowledge about
asthma among individuals with the disease is an
important component of self-management (10). Self-
efficacy plays a key role in the prevention of asthma,
improvement in asthma conditions, and sustainability
of asthma control in children and adolescents (11).
Previous data suggest that adolescents and young
adults, in particular, are often unable to manage their
asthma properly (12,13). To effectively personalize
asthma education, it is necessary to identify gaps in
asthma knowledge and self-management skills. An
information questionnaire completed by the patient
can be a useful tool to identify these gaps. Asthma self-
management during adolescence becomes challenging
due to poor treatment adherence. Recent studies have
observed that digital applications and phone reminders
improve treatment compliance in this age group
alongside individual education (14).

Table 1. General characteristics of patients

Mean age 14.04 £2.25

Sex Female 40.3%
(n=62)

Mean age at asthma onset 5.70 £3.27

No cigarette exposure 72.6%

Family history of atopy 69.4%

Those with concomitant allergic diseases 62.9%

Table 2. Medications used by patients for at least
6 months

Metered dose inhaler 83.9%
Nebul 4.8%
Montelukast 30.6%
Nasal corticosteroid 9.7%

J Curr Pediatr 2025;23:17-22
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Table 3. Survey results

General asthma | Medication use Environmental Asthma .
knowledge knowledge factors knowledge exacerbations
knowledge
Valid 62 62 62 62
" Missing 0 0 0 0
Mean 5.0645 5.1290 4.4677 1.9194
Std. Deviation 1,23966 1,40822 88183 1.07579
Range 6.00 5.00 5.00 4.00
Minimum 1.00 3.00 1.00 00
Maximum 7.00 8.00 6.00 4.00
Sum 314.00 318.00 277.00 11900
Table 4. Relationship between survey results and ECT
Independent Variables: Coef. Std. Err. p-value
General asthma knowledge 0.39 0.16 0.018
Medication_use knowledge 0.72 0.19 0.000
Environmental factors knowledge 0.77 0.20 0.000
Asthma_exacerbations_knowledge 0.02 0.13 0.855
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Figure 1. Relation of asthma control with various factors
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In this study, patients were asked about their
knowledge of asthma, medication use, environmental
triggering factors, and asthma exacerbations.
General knowledge of asthma, medication use, and
environmental triggers was associated with asthma
control, whereas knowledge of exacerbations was not.
This may be because patients who are well-informed
about their disease, take their medication regularly
and correctly, and avoid triggers are less likely to
experience exacerbations. Hence, their knowledge
about exacerbations may be limited. Recent studies
have shown that educational programs play a
significant role in achieving asthma control. Children
who received training on recognizing environmental
triggers and proper use of inhaler devices showed
a significant reduction in hospital admissions and
symptom frequency (15).

Emphasizing the factors that most affect asthma
control, as found in this survey, is crucial. It is widely
accepted that asthma knowledge is necessary for
effective self-management (16). However, managing
asthma involves many complex tasks, requiring
a vast amount of information (17). For example,
patients need to understand the basic pathophysiology
to comprehend why triggers can vary and why
maintenance medications are necessary even in
the absence of symptoms. They also need to learn
to monitor lung function, recognize exacerbations
early, dose rescue medications, and determine when
emergency care is needed. Measuring knowledge in
all these areas can be challenging. However, asthma
attacks are likely to be less frequent if patients are
educated about asthma, how to use medication, and
how to avoid triggering factors during every clinical
visit. Raising family awareness about recognizing
asthma symptoms and taking early action has been
shown to significantly reduce the frequency of asthma
attacks (18).

A study conducted in Tiirkiye found a 40% decrease
in emergency department visits among children whose
families participated in educational programs. A study
conducted in Tiirkiye revealed that indoor cigarette
smoke and house dust mites are the most significant
environmental risk factors affecting asthma control in
children. Therefore, educating families on reducing
exposure to environmental triggers is of utmost
importance (19).

Study Limitations

Sample size: The study included only 62 patients,
which limits the generalizability of the findings to the
larger population of children and adolescents with
asthma.

Cross-Sectional Design: As a cross-sectional
study, it provides a snapshot of the relationship
between asthma knowledge and control at a single
point in time, without capturing longitudinal changes
or causal relationships.

Self-Reported Data: The reliance on self-reported
answers may introduce recall bias, particularly
regarding adherence to medication and avoidance of
triggers.

Unmeasured Confounding Factors: Other factors
influencing asthma control, such as socioeconomic
status, psychological factors, or detailed environmental
exposures, were not included in the analysis.

Limited Scope of Education: The study
emphasizes knowledge about asthma medications
and environmental triggers but does not thoroughly
explore other components of asthma education, such
as the psychological impact or family support.

Generalizability to Other Age Groups: The
findings are specific to children over 11 years old
and may not apply to younger children or adults with
asthma.

Conclusion

Education is essential to improve the health of
young people with asthma and reduce the negative
impact of the disease on their daily lives. The
developmental tasks of adolescence require asthma
education programs tailored specifically to this age

group.
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Abstract

Introduction: Celiac disease (CD) is a systemic disorder due to gluten in
genetically susceptible individuals and characterized by an immune-mediated
response. Gluten, triggers a chronic inflammatory response that leads to
progressive atrophy of the small intestine in individuals with CD. Mean platelet
volume (MPV) is a marker of platelet activation and function, and is considered
a marker of inflammation. The objective of our study was to investigate whether
MPYV values change after introducing a gluten-free diet (GFD) in children with
CD.

Materials and Methods: The pediatric patients with CD admitted to our pediatric
gastroenterology clinic at Konya Training and Research Hospital between
November 2013 and May 2016 were enrolled retrospectively. In all of the
cases, demographic characteristics complete blood count parameters, including
hemoglobin, white blood cell, platelet count, MPV, mean corpuscular volume,
neutrophil, lymphocyte, and vitamin B12 values were recorded. The values were
evaluated at the time of diagnosis and after six months of a GFD for the children
with CD and healthy control subjects.

Results: Thirty-three pediatric patients with CD and 44 healthy children with
no history of CD in their families or relatives were enrollled. Although the MPV
values of patients with CD were slightly higher after a GFD, in the comparison
of the values at diagnosis and after a GFD, the difference was not statistically
significant (p=0.068). No statistically significant difference was detected between
the MPV values of patients with CD at diagnosis and the healthy children
(p=0.851). A statistically significant increase was detected in the comparison
of hemoglobin, vitamin B12, and MCV values at diagnosis and after a GFD in
patients with CD (p<0.001, p=0.002, and p=0.027, respectively). A comparison of
the platelet counts at the time of diagnosis and after a GFD revealed a statistically
significant decrease (p=0.011).

Conclusion: MPV may not be a useful biomarker for monitoring GFD in children
with CD.

23

Copyright© 2025 The Author. Published by Galenos Publishing House on behalf of Bursa Uludag University, Department of Pediatrics.
This is an open access article under the Creative Commons AttributionNonCommercial 4.0 International (CC BY-NC 4.0) License.


https://orcid.org/0000-0002-7983-503X
https://orcid.org/0000-0002-0993-4825
https://orcid.org/0000-0002-9257-6597
https://orcid.org/0000-0002-1607-7569

24 Cémert et al. Mean Platelet Volume in Celiac Disease

Oz

Giris: Colyak hastaligi (CH) genetik olarak duyarli bireylerde glutene bagl ortaya ¢ikan immiin aracili sistemik bir hastaliktir.
Gluten, CH olan bireylerde ince bagirsakta progresif atrofiye yol acan kronik bir enflamatuvar yaniti tetikler. Ortalama trombosit
hacmi (OTH), trombosit aktivasyonu ve fonksiyonunun bir gostergesidir, ve bir enflamasyon belirteci olarak kabul edilmektedir. CH
tanis1 konulmus ¢ocuklarda glutensiz diyet uygulandiktan sonra MPV degerlerinin degisip degismedigini arastirmayi amagladik.
Gerec ve Yontem: Kasim 2013 ile Mayis 2016 tarihleri arasinda Konya Egitim ve Arastirma Hastanesi Cocuk Gastroenteroloji
Klinigi’ne bagvuran CH tanisi alan ¢ocuk hastalar retrospektif olarak incelendi. Tiim vakalarin demografik &zellikleri, hemoglobin,
beyaz kiire, trombosit sayisi, MPV, ortalama korpuskiiler hacim, nétrofil, lenfosit ve vitamin B12 degerleri kaydedildi. Saglikli
kontrollerin ve hastalarin tan1 anindaki ve glutensiz diyetten 6 ay sonraki degerleri degerlendirildi.

Bulgular: CH tanis1 konulmus 33 ¢ocuk hasta ve ailelerinde veya akrabalarinda CH dykiisii olmayan 44 saglikli cocuk ¢alismamiza
dahil edilmistir. CH tanis1 konulan hastalarin OTH degerleri glutensiz diyet sonrasinda biraz daha yiiksek olsa da, tan1 anindaki
ve glutensiz diyet sonrasindaki OTH arasinda istatistiksel olarak anlamli fark yoktu (p=0,068). Yeni tan1 almis hastalar ile saglikli
kontrol grubu kiyaslandiginda MPV degerleri arasinda istatistiksel olarak anlamli bir fark saptanmadi (p=0,851). CH tanisi alan
hastalarin hemoglobin, B12 vitamini ve MCV degerleri tani aninda ve glutensiz diyet sonrasinda karsilastirildiginda istatistiksel
olarak anlaml bir artis tespit edilmistir (sirasiyla p<0.001, p=0.002 ve p=0.027). Tan1 anindaki ve glutensiz diyet sonrasindaki

trombosit sayilari karsilastirildiginda istatistiksel olarak anlamli bir diisiis saptanmistir (p=0.011).
Sonu¢: OTH, CH olan hastalarda glutensiz diyet yanitini izlemek i¢in yararli bir biyobelirteg¢ olmayabilir.

Introduction

Celiac disease (CD) is a systemic disorder triggered
by gluten in genetically susceptible individuals and
characterized by an immune-mediated response (1).
Gluten, a protein complex found in barley, wheat, and
rye, triggers a chronic inflammatory response that
leads to progressive atrophy of the small intestine in
individuals who suffer from CD (1,2). CD diagnosis is
made based on the presence of clinical manifestations,
human leukocyte antigen DQ2 or DQS8 haplotypes,
and CD-specific antibodies as well as histological
analysis of duodenal biopsies (3). CD-specific
antibodies comprise endomysial antibodies, including
autoantibodies against tissue transglutaminase type 2,
and antibodies against deamidated forms of gliadin
peptides (3). The modified Marsh classification is used
for the histopathological diagnosis of CD (3). Alifelong
gluten-free diet (GFD) is the fundamental aspect of CD
treatment and requires follow-up (4). Early diagnosis
and regular follow-up are crucial to protect against
complications that can manifest in untreated patients
with CD (1,5). Regarding follow-up, there are some
limitations. The histological findings on a diet that
includes gluten remain the gold standard for patients
with CD, but it is an invasive method and is difficult
to implement in children for routine follow-up (6). At
present, celiac-specific serological tests constitute the
first-line investigations for CD screening; however,
there are certain limitations associated with their use
in routine clinical practice (6). The antiendomysial
antibody test is only conducted in laboratories with the
requisite expertise, and the results are dependent on
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subjective interpretation of the test results (6). In the
literature, the specificity of anti-tissue transglutaminase
type 2 antibody varies considerably (even from kit to
kit) from 89.5% to 98.8% (7).

Mean platelet volume (MPV)is a parameter assessed
as part of a complete blood count, and generally, it
is not noticed by physicians. Furthermore, MPV in
a complete blood count represents a cost-effective
marker. For diseases characterized by systemic or local
inflammation, platelets play a significant role in their
pathogenesis (8). MPV is a marker of platelet activation
and function, and it has been demonstrated that larger
platelets are more active (8). Furthermore, MPV is
considered a marker of inflammation (8). In recent
years, MPV has been established as an inflammatory
marker with a demonstrated role in various systemic
and gastrointestinal disorders, including amoebiasis
(9), ulcerative colitis (10), allergic proctocolitis (11),
acute appendicitis (12), irritable bowel syndrome (13),
Crohn'’s disease (14), rotavirus gastroenteritis (8), and
familial Mediterranean fever (15).

The objective of our study was to investigate
whether MPV values change after introducing a GFD,
as this may prove to be a useful biomarker in the
diagnosis or follow-up of patients with CD. Therefore,
we evaluated MPV values in patients with CD during
diagnosis and after treatment with a GFD.

Materials and Methods

In this study, pediatric patients with CD admitted to
our pediatric gastroenterology clinic at Konya Training
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and Research Hospital between November 2013 and
May 2016 were enrolled retrospectively. The inclusion
criteria were children with CD aged 17 years and below
who came for regular follow-up visits. The control
group comprised healthy children with no history of
CD in their families or relatives. The diagnosis of CD
was made according to the guidelines of the European
Society for Paediatric Gastroenterology Hepatology
and Nutrition (3). Patients with CD who did not come
for follow-up after treatment and whose data were
missing were excluded from the study group. The
following datas were collected by using a computerized
patient database: demographic characteristics (age
and sex) and laboratory parameters, including white
blood cell, hemoglobin, platelet count, MPV, mean
corpuscular volume (MCV), neutrophil, lymphocyte,
and vitamin B12 values. The values were recorded
at the time of diagnosis and after six months of a
GFD for the children with CD and healthy control
subjects. The analysing of complete blood count
parameters were conducted using the same coulter
analyzer (Sysmex XE-2100, Sysmex Corporation,
Kobe, Japan), on which general maintenance was
performed and it was checked at regular intervals in
the hospital’s laboratory. Blood samples were taken
in constant quantities in ethylenediaminetetraacetic
acid—containing tubes. The samples were analyzed
within two hours. Vitamin B12 titers were determined
using the ADVIA Centaur XP (Siemens Diagnostics,
Tarrytown, NY, USA) immunoassay autoanalyzer. The
study was conducted in accordance with the principles
outlined in the Helsinki Declaration and reviewed
by the Selguk University Ethical Review Board, and
ethical approval was obtained from the Institutional
Review Board (date: 09.06.2016, approval number:
2016/181).

Statistical Analysis

We analyzed the obtained data by using the IBM
SPSS Statistics for Windows (version 22.0) program.
The data are reported as mean =+ standard deviation.
The distribution of the parameters was controlled with
the Kolmogorov-Smirnov test. We used the Mann-
Whitney U test or Student’s t-test to compare the
groups. Regarding the study group, the Wilcoxon test
or paired t-test was used to compare the parameters at
the time of diagnosis and after introducing a GFD. The
associations between parameters were assessed using

Pearson’s or Spearman’s correlation test. The results
were accepted to be significant when p<0.05.

Results

In this study, 33 patients with CD, comprising 21
girls (63.6%) and 12 boys (36.4%), were enrolled.
There were 44 healthy children, consisting of 30 girls
(68.1%) and 14 boys (31.9%), in the control group.
The mean age of the children with CD was 9.7+0.7
years, while for the healthy children group, it was
9.5+0.8 years. There was no statistically significant
difference in age between the healthy subjects and the
children with CD (p=0.834).

Although the MPV values of children with CD were
slightly higher after a GFD, in the comparison of the
values at diagnosis and after a GFD, the difference was
not statistically significant (p=0.068). No statistically
significant difference was demonsrated between the
MPV values of patients with CD at diagnosis and the
healthy children (p=0.851) and similarly, there was no
statistically significant difference between the children
with CD after a GFD and the healty control group
(p=0.171). On the other hand, a statistically significant
increase was detected in the comparison of hemoglobin,
vitamin B12, and MCV values at diagnosis and after
a GFD in patients with CD (p<0.001, p=0.002, and
p=0.027, respectively). A comparison of the platelet
counts at the time of diagnosis and after a GFD
revealed a statistically significant decrease (p=0.011).
The laboratory and demographic features of children
with CD at diagnosis and after a GFD are shown in
Table 1. The laboratory and demographic features of
the controls and the comparison with the CD group are
shown in Table 2.

Discussion

CD has a multifactorial etiology, including
environmental and genetic factors and an abnormal
immune response (16). In the pathogenesis of CD,
an abnormal immune response plays a crucial role,
as such a response to deamidated gluten peptides
stimulates inflammation and epithelial damage (16).
In recent studies, researchers have demonstrated
that platelets may be significant in the development
of the adaptive immune response and have linked
platelet activation to the pathophysiology of diseases
characterized by inflammation (17,18). MPV
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Table 1. The demographic and laboratory characteristics of patients at the time of diagnosis of CD and after

gluten-free diet

Characteristics P-atients. at the time of Patier{ts with CD after gluten- p-value
diagnosis of CD free diet

Number of patients 33

Age, years (mean) 9.7+0.7

Male: female ratio 12/21

WBC (/mm?) 8302.1+478.5 7652.7+452.3 0.088

Hb (gr/dL) 12.0+0.3 13.340.2 <0.001

MCV (fL) 76.7£1.5 79.5+0.9 0.027

Platelet count (/mm?) 361818.2+16204.1 316909.1+11821.9 0.011

MPV (fL) 9.9+0.2 10.240.2 0.068

Neutrophile (/mm?) 4328.7+334.3 3927.2+341.1 0.231

Lymphocyte (/mm?’) 3033.6+185.5 2946.6+185.9 0.308

Vit B12 (pg/mL) 394.8+33.0 479.1425.5 0.002

CD: Celiac disease, WBC: White blood cell, Hb: Hemoglobin, MCV: Mean corpuscular volume, MPV: Mean platelet volume, Vit B12: Vitamin B12. Parametric values are

expressed as means with standard deviation. Significance is determined by p<0.05 and shown with bold character

Table 2. The demographic and laboratory characteristics of controls and comparison with the CD group

p-value

p-value

Control vs. patients with at

Control vs. patients with

Characteristics Healthy controls the time of diagnosis of CD after gluten-free diet
Number of patients 44

Age, years 9.5+0.8

Male: female ratio 14/30

WBC (/mm?) 7927.24455.2 0.649 0.555
Hb (gr/dL) 12.7+0.2 0.035 0.037
MCV (fL) 80.2+0.7 0.042 0.562
Platelet count (/mm?) 321727.3+13734.4 0.037 0.878
MPV (fL) 9.9+0.2 0.851 0.171
Neutrophile (/mm?) 4353.0+412.1 0.748 0.317
Lymphocyte (/mm?®) 2915.5+207.4 0.530 0.842
Vit B12 (pg/mL) 388.74£22.2 0.724 0.010

CD: Celiac disease, WBC: White blood cell, Hb: Hemoglobin, MCV: Mean corpuscular volume, MPV: Mean platelet volume, Vit B12: Vitamin B12. Parametric values are
expressed as means with standard deviation. Significance is determined by p<0.05 and shown with bold characters

indicates platelet activation and is used as a measure
of platelet size (19,20). Research has demonstrated
MPV’s importance as a marker for disease activity,
inflammation, and the efficacy of anti-inflammatory
treatment in various chronic inflammatory disorders
(18). MPV
involving various inflammatory cytokines, such as
interleukin 1 (IL-1), IL-6, and tumor necrosis factor
(TNF)-alpha (18). Overproduction of proinflammatory

reflects proinflammatory conditions

J Curr Pediatr 2025;23:23-9

cytokines can suppress thrombocytes size by affecting
megakaryopoiesis, resulting in the release of smaller
thrombocytes by the bone marrow (18). On the other
hand, in diseases associated with inflammation, it
is thought that early platelet activation following
inflammation leads to an increase in the release of
young thrombocytes from the bone marrow into the
bloodstream, thereby causing elevated MPV levels
(12). It has been suggested that cytokine levels may



Coémert et al. Mean Platelet Volume in Celiac Disease 27

play a part in CD (21,22). In Manavalan et al. (21)
study, individuals with active CD had higher levels
of IL-1B, TNF-alpha, and IL-6 than healthy controls.
Additionally, Kapoor et al. (22) demonstrated that IL-6
levels were significantly higher in newly diagnosed
cases of CD than in healthy subjects and in patients with
CD on a GFD. In children with CD, systemic levels
of the cytokines IL-1f, IL-6, IL-8, IL-10, IL12p70,
IL13, and TNF-alpha were increased compared to
controls, but none of the systemic cytokines measured
differed between the children with CD on a GFD and
the controls (23). According to our hypothesis, we
thought that MPV values might change due to reduced
inflammation with GFD in CD and also MPV might be
a beneficial biomarker in treatment follow-up.

Numerous studies have explored MPV as a marker
in gastrointestinal disorders. In a study of 76 children
with amoebiasis, MPV levels were significantly
higher than in controls, and Celik et al. (9) noted that
MPV could be useful as an acute phase reactants.
In 151 pediatric patients presenting with rotavirus
gastroenteritis, Tanju et al. (8) found MPV values to
be lower than in the control group, highlighting that
MPYV may be useful as a negative acute phase reactant.
Furthermore, Chen et al. (10) found ulcerative colitis
disease activity was negatively correlated with MPYV,
and they suggested that MPV is a potential biomarker
for ulcerative colitis disease activity. However, Liu et
al. (14) emphasized that MPV, a controversial marker
in Crohn’s disease, has no distinctive value in disease
activity.

To date, several studies involving adults have
investigated the role of MPV as an inflammatory
marker in patients with CD (24,25). Purnak et al. (24)
emphasized that MPV may be a usable marker for
monitoring dietary compliance in adult patients with
CD, they found significantly higher MPV levels in
the CD group compared to healthy adults and, after
the introduction of a GFD, a significant decrease in
MPV from baseline levels in the CD group. Eighty-
one patients with CD were enrolled in another study,
and significantly higher MPV levels were observed in
patients with CD compared to healthy controls (25).
Following the introduction of a GFD, MPV levels were
significantly lower in patients demonstrating dietary
adherence compared to those who were nonadherent
(25). A study involving 66 pediatric patients with CD
evaluated the effects of a GFD and found a significant

decrease in MPV after GFD introduction (26). In our
study, after introducing a GFD, we observed a modest
increase in MPV values from 9.9+0.2 to 10.2+0.2 fL
in patients with CD. Furthermore, MPV values were
within normal limits both before and after GFD.
Contrary to our hypothesis that MPV levels might
change as a result of a reduction in inflammation
with a GFD in CD, the results of this study did not
consistent with the hypothesis; we found no statistically
significant difference in MPV values between patients
at diagnosis and after GFD introduction. In addition,
no relationship was found between the MPV values
of the patient (pre- and post treatment) and control
groups.

Thrombocytosis in CD may occur due to a
potential underlying factor such as platelet increase
due to inflammatory mediators (26). Gerceker et al.
(25) illustrated that platelet counts were significantly
higher in the CD patients with activation compared
to the CD patients in remission group and also in
healthy controls. In another adult study they found that
platelet values at initial diagnosis were significantly
higher in the CD group compared to healthy controls
(24). Terlemez and Tokgoz (26) observed a significant
decrease in platelet values of pediatric patients with
CD after a GFD. In the present study, we found that
platelet levels were significantly higher in the CD
group at the time of diagnosis when compared to the
CD group after GFD, and also that platelet levels were
within normal limits before and after GFD.

In CD, chronic inflammation damages the villi
in the small intestine, leading to malabsorption,
resulting in anemia and micronutrient deficiencies
such as vitamin B12 (26,27). Terlemez and Tokgoz
(26) observed a significantly increase in hemoglobin
and MCYV values of pediatric patients with CD after a
GFD. Gerceker et al. (25) showed us a slightly higher
hemoglobin in healthy controls compared to patients
with CD, but there was no statistically significant
difference. Deora et al. (27) assessed pediatric patients
with CD for micronutrient deficiencies at the time of
diagnosis and 18 months after introducing a GFD.
The results indicated that the incidence of vitamin
B12 deficiency decreased significantly from baseline
to after 18 months on a GFD (27). In another study,
48 pediatric patients with CD were evaluated for
different periods on a GFD, but the researchers did
not observe any differences in hemoglobin or vitamin

J Curr Pediatr 2025;23:23-9
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B12 values between the subjects with CD and the
non-CD controls (28). Likewise, an adult study
comparing newly diagnosed patients with CD with
non-CD individuals found no significant differences in
hematocrit, and vitamin B12 levels (29). In our study
we observed that hemoglobin, MCYV, and vitamin B12
levels significantly increased after GFD treatment
compared with the levels at the time of diagnosis;
however, hemoglobin, MCV and vitamin B12 levels
were within normal limits in patients with CD before
and after GFD.

Study Limitations

Due to the retrospective nature of this study, a
notable limitation is the relatively small number of
patients included and the lack of data pertaining to the
cytokine levels and acute phase reactants within the
study group.

Conclusion

In conclusion, MPV may not be a useful biomarker
for monitoring GFD in children with CD. More
comprehensive studies are required to clarify this
issue.
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Oz

Giris: Polikistik over sendromu (PKOS) etiyolojisi heniiz tam olarak
aydinlatilamamis olmakla birlikte, multifaktoriyel oldugu disiiniilmektedir.
Tartisilan mekanizmalardan biri de oksidatif stres artisidir. Ancak literatiirde,
ergenlerde oksidatif'stres artigina iligkin bulgular tutarsizdir. Bu calismada PKOS’lu
ergenlerde oksidatif stres parametrelerinin degerlendirilmesi amaglanmustir.
Gere¢ ve Yontem: Hastanemiz Ergen Saghigi poliklinigine Eylil 2021-Mart
2023 tarihleri arasinda bagvuran ergenlerden, 12-18 yas arasinda olan ve en az 2
yil &nce menars olan kiz ergenler degerlendirilmistir. PKOS tanis1 alan ergenler
calisma grubuna, calisma grubu ile yas ve viicut kitle indeksi (VKI) eslestirilmis
saglikli ergenler kontrol grubuna dahil edilmistir. Tim katilimcilardan tibbi ve

menstrual oyki alinmis, fizik muayeneleri yapilmistir. Katilimcilardan PKOS
tanis1 ve hiperandrojenizmi degerlendirmek {izere hormon tetkiki, inflamasyonu

Anahtar kelimeler
Polikistik over sendromu, oksidatif stres,

ergenlik degerlendirmek icin C-reaktif protein (CRP) ve oksidatif stres parametrelerini
degerlendirmek icin native tiyol, total tiyol ve iskemi modifiye albumin (IMA)

Keywor (.is o diizeyleri ¢calisilmis; disiilfid diizeyi, disiilfid/native tiyol orani, disiilfid/total tiyol

Polycystic ovary syndrome, oxidative orani ve native tiyol/total tiyol oran1 hesaplanmustir.

stress, adolescence Bulgular: Calismaya 33 PKOS olan ve 43 saglikli ergen dahil edilmistir. PKOS
ve kontrol grubu karsilastirildiginda, gruplar arasinda oksidatif stres verileri ve
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Abstract

Introduction: Although the etiology of polycystic ovary syndrome (PCOS) has not yet been fully elucidated, it is thought to be
multifactorial. One of the debated mechanisms is the increase in oxidative stress. However, findings regarding oxidative stress
increase in adolescents are inconsistent in the literature. This study aimed to evaluate oxidative stress parameters in adolescents
with PCOS.

Materials and Methods: Adolescent girls aged 12-18 years, who presented to our Adolescent Health Outpatient Clinic between
September 2021 and March 2023 and had menarche at least two years prior, were included in the study. Adolescents diagnosed
with PCOS were included in the study group, while age- and body mass index (BMI)-matched healthy adolescents were included in
the control group. A medical and menstrual history was obtained from all participants, and physical examinations were performed.
Hormonal tests were conducted to assess PCOS diagnosis and hyperandrogenism, C-reactive protein (CRP) levels were measured to
evaluate inflammation, and oxidative stress parameters were assessed by measuring native thiol, total thiol, and ischemia-modified
albumin (IMA) levels. Additionally, disulfide levels, disulfide/native thiol ratio, disulfide/total thiol ratio, and native thiol/total thiol
ratio were calculated.

Results: The study included 33 adolescents with PCOS and 43 healthy adolescents. No significant differences were found between
the PCOS and control groups in terms of oxidative stress parameters or IMA levels. Correlation analysis revealed negative
correlations between native thiol-total thiol levels and BMI, waist circumference, systolic blood pressure, diastolic blood pressure,
and CRP.

Conclusion: In our study, no statistically significant difference was found in oxidative stress parameters between the PCOS and
control groups. On the other hand, an inverse relationship was observed between antioxidant capacity and metabolic and inflammatory
parameters. Considering the significant association reported in adult PCOS studies, these findings suggest that increased oxidative

stress may be a consequence that becomes more pronounced with aging rather than a primary factor in the etiology of PCOS.

Giris

Polikistik over sendromu (PKOS); hiperandrojenizm
ve kronik anovulasyon ile karakterize, kadinlarda en
sik goriilen endokrinolojik bozukluktur (1). Ergenlerde
PKOS prevalans1 Amerikan Ulusal Saglik Enstitiileri
(National Institutes of Health, NIH) kriterlerine gore
%3,39, Rotterdam kriterlerine gore %11,04, Androgen
Excess Society (AES) kriterlerine gore %8,03 olarak
bildirilmistir (2).

PKOS patogenezinde hiperandrojenizm, insiilin
direnci,  ndroendokrin  degisiklikler,  genetik,
sempatik sinir sistemindeki degisiklikler, ovarian
follikiilogenezde bozulma ve overlerde oksidatif stres
artisinin yer aldigi diisiiniilmektedir (3). Oksidatif stres
viicutta antioksidanlarin noétralize etme kapasitesini
asan diizeyde serbest radikal olustugunu gosteren bir
dengesizlik durumudur. Siiperoksit anyon radikalleri,
hidrojen peroksit ve hidroksil radikalleri gibi ¢esitli
molekiillerden olusan reaktif oksijen tiirleri, protein
sentezi ve mitokondriyal metabolizma gibi metabolik
siirecler sirasinda hiicreler tarafindan iretilir. Reaktif
oksijen tiirleri, reaktif nitrojen tiirleri ve diger reaktif
metabolik aracilar, antioksidan sistemlerin kapasitesini
asacak kadar artarsa, oksidatif strese neden olurlar.
Oksidatif stres DNA, RNA, proteinler ve lipidleri
iceren hiicre komponentlerine toksik etki gostererek
yaslanma, hiicre 6limii, metabolik sendrom ve pek
cok bozukluga neden olur (4-6).

Tiyoller, karbon atomuna siilfiir (S) ve hidrojen (H)
atomunun baglanmasi ile olusan silfidril (-SH) grubu
igeren organik bilesiklerdir ve -SH gruplart nedeniyle
oksidasyona karsi hassas antioksidanlardir. Reaktif
oksijen tiirlerinin enzimatik olmayan eliminasyonunda
rol oynarlar (6). Tiyoller, oksidasyon reaksiyonuna
girer ve disiilfid baglar olustururlar. Distilfidler (-S-
S-), iki tiyol grubu arasinda olusan en 6nemli dinamik,
redoks duyarli kovalent bag sinifidir. Olusan disiilfid
baglar1 yeniden tiyol gruplarina indirgenebilir;
boylece dinamik tiyol-disiilfid homeostazi
korunur (7). Dinamik tiyol-disiilfid homeostazi
antioksidan koruma, detoksifikasyon, sinyal iletimi,
enzimatik aktivitenin diizenlenmesi, apopitoz, bazi
transkripsiyon faktorlerinin iglevi ve bazi hiicresel
sinyal mekanizmalarinda 6nemli rol oynar (6).

Iskemi modifiye albiimin (IMA), albiiminin iskemi
nedeniyle yapisal degisiklige ugramis formudur.
Iskemi ve oksidatif stres albiiminin N-terminal
bolgesinin kobalt, bakir ve nikel igin baglanma
kapasitesini azaltir ve IMA’y1 olusturur. IMA’nin
ozellikle vaskiiler iskemiyle direk iliskili hastaliklarda
belirgin olarak artis gdsterdigi bildirilmistir (8).

PKOS’ta kronik diisiik dereceli bir inflamasyon
oldugu gosterilmistir. Bu inflamasyonun
gostergelerinden biri olan C-reaktif protein (CRP),
interlokin-6 ve timor nekroz faktorii-o tarafindan
uyarildiktan sonra karaciger tarafindan {iretilen bir
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akut faz proteinidir. CRP ayn1 zamanda dogrudan yag
dokusu tarafindan da iiretilir. CRP’nin intravaskiiler
inflamatuar siirecin bir belirteci olabilecegi ve
kardiyovaskdiler hastaliklarin gelisimi i¢in en dnemli
belirteglerden biri oldugu diistiniilmektedir (9).

PKOS’ta goriilen anovulasyondan veya oosit
degisikliklerinden, oksidatif stres ve diisiik diizeyde
inflamasyonu iceren pek c¢ok mekanizmanin
sorumlu oldugu disiiniilmektedir. Fenkci ve ark.
(10) PKOS’lu erigkin kadinlarda antioksidan
kapasitenin azaldigin1 ve oksidatif stresin arttigim
gostermiglerdir. Bir sistematik gozden gegirme ve
meta-analizde, 2 tanesi ergenlerde yapilmis toplamda
68 calisma degerlendirilmis ve PKOS’ta oksidatif
stresin artti§1 gosterilmistir. Ancak bu artiglarin ¢ok
yiiksek olmadigi; PKOS igin farkli tam kriterlerinin
kullanilmasi, farkli etnik koken ve irktan hastalarin
dahil edilmesi, oksidatif stres degerlendirilmesinde
farkli test yontemleri ile farkli 6rneklerin kullanilmasi
gibi nedenlerle dahil edilen calismalarin heterojen
oldugu vurgulanmistir (11). Bu meta-analizde yer
alan, ergenlerde yapilan 2 ¢calismada ise oksidatif stres
artis1 gosterilememistir. Bir calismada oksidatif stresle
iligkili olarak okside diisiik yogunluklu lipoprotein
(LDL) ve asimetrik dimetil-arjinin diizeyleri, diger
caligmada ise homosistein diizeyleri PKOS ve kontrol
grubundaki ergenlerde karsilastirilmis ve gruplar
arasinda fark saptanmamuistir (12,13).

Geng eriskinlerin dahil edildigi bir calismada
ise oksidatif stres belirtegleri agisindan, PKOS ve
kontrol gruplart arasinda fark olmadigi gosterilmis,
bu sonug hastalarin geng, non-obez ve yeni tani almig
hastalar olmasina baglanmistir (14). Literatiirde farkli
sonuglar1 olan ¢ok sayida ¢alisma bulunmaktadir. Bu
nedenle glinlimiizdeki bilgiler 15181nda oksidatif stresin
rutin olarak 6l¢iilmesi ve antioksidan tedavi verilmesi
onerilmemektedir (11).

Bu c¢alismada, PKOS olan ergenlerde oksidatif
stres parametreleri Ol¢iilmiigtiir. Calismanin amaci,
PKOS’lu ergenlerde oksidatif stresin artip artmadiginin
degerlendirilmesidir.

Gere¢ ve Yontem

Arastirmaya Eylil 2021-Mart 2023 tarihleri
arasinda hastanemiz Ergen Saghigi poliklinigine
bagvuran, 12-18 yas arasindaki ergenlerden, en az 2
yil 6nce menars olan, ¢alismaya dahil olma kriterlerini
karsilayan ve ¢aligmaya katilmalari i¢in kendilerinden
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ve ailelerinden onam alinan 2 grup dahil edilmistir.
PKOS tanist almis olan ergenler ¢alisma grubuna,
PKOS grubu ile yas ve viicut kitle indeksi (VKI)
eslestirilmis, diizenli adet goren ve hirsutizmi olmayan
saglikli ergenler ise kontrol grubuna dahil edilmistir.

Aragtirmaya dahil edilmeme kriterleri ise sunlardir:
Aile ya da ergenin c¢alismaya katilmak istememesi,
sigara  kullanim1 6ykiisii;  gebelik  varligi; kronik
hastalik, hipertansiyon, diyabet, tiroid fonksiyonlarinda
bozukluk, Cushing sendromu, androjen sekrete eden
tiimdr, gec¢ baslangicli konjenital adrenal hiperplazi,
hiperprolaktinemi varligi; oral kontraseptif kullanimi.

PKOS tanis1 2015 Pediatrik Endokrin Dernegi’nin
kriterlerine uygun olarak, oligo/anovulasyon ve klinik
ve/veya biokimyasal hiperandrojenizm varliginda, bu
iki duruma neden olabilecek diger nedenler ekarte
edilerek konulmustur (15). Calismaya menarstan
sonra 2 yil veya daha fazla zaman gecen katilimcilar
dahil edildiginden, ovulatuar disfonksiyon igin
menstrual siklusun siirekli olarak 21 giinden kisa
veya 45 gilinden uzun aralarla olmast kriteri kabul
edilmistir.

Calisma Protokolii

Tim katilimcilardan ayrintili tibbi 6ykil alinmus,
menstrual Oykii kapsaminda hastalarin menars
yasi, menstrual siklus stiresi ve adet kanama siiresi
Ogrenilmistir. Tim katilimcilarin = sistemik  fizik
muayeneleri yapilmistir. Her katilimemin viicut
agirhigl ve boyu olgiilerek VKI hesaplanmistir. VK
(kg/m?) viicut agirhgr (kg), boyun karesine (m?)
boliinerek hesaplanmistir.  VKI degerinin  kaginci
persentilde oldugu ve z skorlar1 Hastalik Kontrol ve
Onleme Merkezi’nin (Centers for Disease Control and
Prevention, CDC) yas ve cinsiyete gore VKI egrileri
kullanilarak degerlendirilmistir. Bel cevresi, gobek
deliginden gececek sekilde, 10. kosta alt smiri ile
iliak kemigin en tist kisminin ortasindan ol¢tilmiistiir.
Kalga gevresi, kalgcanin en genis yerinden dl¢lilmiistiir.
Bel/kalga orani hesaplanmigtir. Tim katilimcilarin
kan basinci hastanin ayaklar1 yere basar pozisyonda
otururken oOl¢iilmiistiir. Modifiye Ferriman-Gallwey
skorlama sistemine gore, viicudun 9 bdlgesindeki
killanma miktar1 0-4 arasinda skorlanmistir. Toplam
modifiye Ferriman-Gallwey skoru 8 ve lizerindeyse
hirsutizm olarak kabul edilmistir (16,17).

Caligmaya katilan tiim ergenlerden PKOS ayirict
tanist igin, hiperandrojenizmi ve inflamasyonu



Aygiin Ari et al. Polikistik Over Sendromunda Oksidatif Stres 33

degerlendirmek iizere kan alinmigtir. Total testosteron,
dehidroepiandrosteron siilfat (DHEAS), seks hormonu
baglayici globulin (SHBG), folikiil stimulan hormon
(FSH), liiteinizan hormon (LH), estradiol (E)),
prolaktin, tiroid stimulan hormon (TSH), serbest
T4 (sT4), 17-hidroksiprogesteron, CRP tetkikleri
caligilmak tlizere kan alinmustir.

Kan ornekleri folikiiler fazin basinda veya 3 aydir
adet gormiiyorsa herhangi bir zamanda sabah saat
09.00’da 12 saat aglik sonras1 alinmustir. FSH, LH, E.,
prolaktin, TSH ve sT4 iki basamakli kemiluminesans
mikropartikill immunoassay metodu ile; total
testosteron, DHEAS kemiluminesans immunoassay
metodu ile; SHBG ve 17-hidroksiprogesteron
radyoimmunoassay metodu ile c¢alisitlmigtir. CRP
nefelometrik yontemle ¢alisilmistir.  Biyokimyasal
hiperandrojenizmi  degerlendirmek  i¢in  total
testosteron diizeyi ve Serbest Androjen Indeksi (SAT)
kullanilmistir. Total testosteron 55 ng/dL {izerindeyse
veya SAI 3,5 iizerindeyse hiperandrojenizm
olarak kabul edilmistir. SAI, total testosteronu
(nmol/L) SHBG’e (nmol/L) boliip 100 ile ¢arparak
hesaplanmigtir (18,19).

Oksidatifstresidegerlendirmek amaciyla, calismaya
katilan tiim ergenlerden native tiyol, total tiyol, disiilfid
ve IMA 6l¢iimii icin kan alinmustir. Tiim katilimcilardan
5 mL aglik kan 6rnegi sar1 kapakli biyokimya tiiplerine
alinmis, en gec yarim saat iginde 1600 g’de 10 dakika
santrifiij edildikten sonra serumlart eppendorfa
ayrilmis ve ornekler c¢alisilacagi zamana kadar derin
dondurucuda -80 °C’de saklanmustir. Tiim 6rneklerin
alinmast tamamlandiginda, dondurulmus serum
ornekleri Ankara Sehir Hastanesi, Tibbi Biyokimya
Laboratuvari’na ¢alisilmak {izere gOtlrilmiistiir.
Tiyol-disiilfid homeostazi testleri, Erel ve Neselioglu
tarafindan tanimlanan otomatik spektrofotometrik
yontemle Ol¢iilmiistiir (7). Bu yontemde, kanda
hem tiyol hem de disiilfid seviyeleri dl¢lilmektedir.
Dinamik disiilfid miktari, total tiyol ve native tiyol
arasindaki farkin yarisidir. Native tiyol ve total tiyol
Olctimleri yapildiktan sonra dinamik tiyol-disiilfid
homeostazint degerlendirmek ic¢in disiilfid miktari,
disiilfidin native tiyole orani, disiilfidin total tiyole
orani ve native tiyoliin total tiyole orani hesaplanmastir.
Disiilfid artis1 ve disiilfid lehine artan oranlar oksidatif
stresi gostermektedir. Tiyol artig1 ve tiyol lehine artan
oranlar ise tiyol-disiilfid homeostazinin antioksidan
yone kaydigmi gostermektedir (5). IMA varhgim

tespit etmek icin Albiimin Kobalt Baglama Testi
kullanilmistir. Sonuglar absorbans birimleri (ABSU)
olarak ifade edilmistir (20).

Istatistiksel Analiz

Kategorik degiskenler say1 ve % ile tanimlanirken,
siirekli degiskenler (yas vb.) aritmetik ortalama,
standart sapma, ortanca, minimum ve maksimum
degerler kullanilarak tanimlanmistir.

Stirekli degiskenler PKOS ve Kontrol gruplarinda
parametrik test varsayimlar1 saglaniyorsa Student’s t
testi, saglanmiyorsa Mann-Whitney U testi kullanilarak
kargilagtirilmigtir. Parametrik test varsayimlarindan
en Onemlisi normal dagilima uygunluk olup verilerin
gruplarda normal dagilima uygunlugu Shapiro Wilk
testi ile test edilmistir. En az bir grupta verilerin
normal dagilima uygunlugu saglanmiyorsa parametrik
olmayan test tercih edilmistir. Degiskenler arasindaki
iligki, Pearson korelasyon analizi kullanilarak
degerlendirilmistir. Pearson korelasyon katsayisi (r)
0 ile 1 arasinda degisen bir sayidir. 0’a yakin olan
degerler diisiik korelasyonu, +1’e yakin olan degerler
pozitif ve yiiksek korelasyonu, -1’e yakin degerler ise
negatif ve yiiksek korelasyonu gosterir. R katsayisi su
sekilde yorumlanabilir:

0,01-0,29: diisiik diizeyde iliski

0,30-0,70: orta diizeyde iliski

0,71-0,99: yiiksek diizeyde iligki

Verilerin analizi SPSS 20.0 paket programi
kullanilarak yapilmis olup p<0,05 istatistiksel anlaml1
diizey olarak almmugtir. Istatistiksel analizler %95
giiven aralig1 ile gergeklestirilmis olup, sonuglar buna
gore raporlanmistir.

Bulgular

Calismaya 33 tane PKOS, 43 tane kontrol olmak
iizere toplam 76 ergen dahil edilmistir.

Antropometrik ve Menstrual Veriler

Yas, antropometrik 6lgiim, ve menstrual bilgilerin
PKOS ve kontrol gruplarinda karsilastirilmasi Tablo
1’de verilmigtir. PKOS grubunda boy ortalamasi
(163,8+6,4 cm) kontrol grubundan (160,9+5,2 cm)
yaklagik olarak 3 cm daha uzun olmakla birlikte,
viicut agirligi, VKI ve VKI persentil degeri ortalamasi
acisindan iki grup arasinda istatistiksel olarak fark
saptanmamuigtir (sirasiyla p<0,05, p=0,112, p=0,297,
p=0,504). Bel/kal¢a orani PKOS grubunda daha ytiksek
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bulunmustur (p<0,01), ancak bel ve kalga gevresi
acisindan iki grup arasinda istatistiksel olarak anlaml
fark saptanmamustir (sirastyla p=0,055, p=0,352).

Sistemik Inflamasyon Verisi

CRP degeri ortancasi PKOS grubunda 0,2(0,1-0,8)
mg/dL ve kontrol grubunda 0,2(0,1-0,8) mg/dL olarak
bulunmustur (p=0,507).

Oksidatif Strese Iliskin Veriler

Oksidatif stres parametrelerine bakildiginda,
antioksidan etkisiolannative ve total tiyol ortalamasinin
PKOS grubunda kontrol grubuna gore daha diisiik
oldugu, ancak bunun istatistiksel olarak anlamli
bir fark olmadigi goriilmistir (sirastyla p=0,210,
p=0,154). PKOS ve kontrol gruplarmin, oksidatif stres
parametreleri ve IMA acisindan karsilagtirmasi Tablo
2’de verilmistir.

Korelasyon Analizi

Korelasyon analizinde, native tiyol ile VKI (r=-
0,325, p<0,01), bel ¢evresi (r=-0,319, p<0,01), sistolik

kan basime1 (r=-0,237, p<0,05), diyastolik kan basinc1
(r=-0,275, p<0,05) ve CRP (1=-0,384, p<0,01) arasinda
negatif korelasyon oldugu goriilmiistiir. Total tiyol ile
VKIi (r=-0,356, p<0,01), bel gevresi (r=-0,339, p<0,01),
sistolik kan basinci (r=-0,239, p<0,05), diyastolik kan
basinci (r=-0,310, p<0,01) ve CRP (r=-0,379, p<0,01)
arasinda da negatif korelasyon saptanmistir (Tablo 3).

Tartisma

PKOS, etiyopatogenezinde pek c¢ok nedenle
birlikte oksidatif stres artisinin yer aldigi diisiiniilen
kompleks bir bozukluktur. Calismamizda oksidatif
stres parametreleri agisindan PKOS ve kontrol
grubu arasinda istatistiksel agidan anlamli fark
saptanmamistir; ancak antioksidan etkisi olan native
ve total tiyollerin PKOS grubunda kontrol grubuna
gore daha diisik oldugu goriilmiistir. Eriskin
calismalarinda ve meta-analizlerinde oksidatif stres
artist  gosterilmesine karsin  (4,10,11,21), bizim
caligmamizda oldugu gibi, ergenlerde ve geng
erigkinlerde yapilan kisith sayida ¢alismada oksidatif
stresin arttig1 gosterilememistir (12,13,22,23).

Tablo 1. PKOS ve kontrol gruplarinda yas, antropometrik dl¢iim, kan basinci ve menstrual bilgilerin
karsilastirilmasi

PKOS Kontrol

(n=33) (n=43)

Ortalama + Giiven arahi Ortalama + Giiven arahg

Standart sapma | %95 Standart sapma | %95 p-value
Yas (y1l) 15,7+0,8 [15,427-15,973] 15,4+1,3 [15,011-15,789] 0,215
Viicut agirhigi (kg) 69,9+19,4 [63,281-76,519] 63,6+14,8 [59,176-68,024] 0,112
Boy (cm) 163,8+6,4 [161,616-165,984] | 160,9+5,2 [159,346-162,454] | <0,05
VKI (kg/m?) 25,9+6,4 [23,716-28,084] 24,5+5.2 [22,946-26,054] 0,297
VKI persentili 74,7+27,2 [65,420-83,980] 70,4+28,0 [62,031-78,769] 0,504
VK1 z skoru 0,95+1,01 [0,605-1,295] 0,79+1,02 [0,485-1,095] 0,500
Bel gevresi (cm) 81,4+15,5 [76,112-86,688] 75,2+12,3 [71,524-78,876] 0,055
Kalga cevresi (cm) 102,1+12,4 [97,869-106,331] | 99,7+10,0 [96,711-102,689] 0,352
Bel/kalga orani 0,79+0,06 [0,770-0,810] 0,75+0,06 [0,732-0,768] <0,01
SKB (mmHg) 117,7+9,8 [114,356-121,044] | 116,4+7,6 [114,128-118,672] | 0,505
DKB (mmHg) 78,0£7,0 [75,612-80,388] 75,345,9 [73,537-77,063] 0,074
Menars yast (y1l) 12,2+1,1 [11,825-12,575] 11,741,2 [11,341-12,059] 0,057
Adet kanama siiresi (giin) 6,1+1,3 [5,656-6,544] 5,7€1,2 [5,341-6,059] 0,145

Ortanca Ortanca

(min-maks) (min-maks)
Menstrual siklus siiresi (giin) 90 (45-365) [90-135] 30 (25-40) [30-32] <0,001
mFG skoru 11 (2-19) [9-12] 2 (0-5) [0-2] <0,001
DKB: Diyastolik kan basinct, mFG: Modifiye Ferriman-Gallwey, SKB: Sistolik kan basinct, PKOS: Polikistik over sendromu, VKI: Viicut kitle indeksi

J Curr Pediatr 2025;23:30-8



Aygiin Ani et al. Polikistik Over Sendromunda Oksidatif Stres 35

Tablo 2. PKOS ve kontrol grubunda oksidatif stres verilerinin karsilastirilmasi

PKOS Kontrol

(n=33) (n=43)

Ortalama + Giiven arahig: Ortalama + Giiven arahg

Standart sapma | %95 Standart sapma | %95 p-value
Native tiyol 604,1£61,6 [583,083-625,117] | 621,2455,5 [604,612-637,788] | 0,210
Total tiyol 645,2+55,3 [626,332-664,068] | 663,4+53,9 [647,290-679,510] | 0,154
Disiilfid 20,646,1 [18,519-22,681] 21,15.4 [19,486-22,714] | 0,676
Disiilfid/native Tiyol x100 3,5+1,3 [3,056-3,944] 3,4+0,9 [3,131-3,669] 0,816
Disiilfid/total tiyol x 100 3,2+1,1 [2,825-3,575] 3,240,8 [2,961-3,439] 0,858
Native tiyol/total tiyol x 100 93,542,2 [92,749-94,251] 93,6%1,7 [93,092-94,108] 0,861

Ortanca Ortanca

(min-maks) (min-maks)
iMA 0,67(0,66-0,70) | [0,67-0,68] 0,67(0,64-0,70) [0,67-0,68] 0,983
IMA: Iskemi modifiye albumin, PKOS: Polikistik over sendromu

PKOS kronik inflamasyon ve doku diizeyinde
oksidatif stres artisi ile iligkilendirilmektedir. Ancak
bu iligkinin laboratuvar yontemleri ile gosterilmesi,
omek alinma zamani ile de ilgili olabilir. Cilinki
antioksidan kapasitenin baglangicta reaktif oksijen
tirleri tarafindan asilabilecegi, ancak devam eden
oksidatif strese yanit olarak zamanla artabilecegi
diistiniilmektedir (24).

Yetiskin bireylerde, 6zellikle yas ve hastalik siiresi
arttikca oksidatif stres diizeylerinde belirgin bir artig
gozlenirken, ergen bireylerde ve hastalik tanisi alindig
ilk donemde bu artisin gézlemlenmemesi, oksidatif
stresin hastaligin etiyolojik bir faktoriinden ziyade,
hastalik siiresi ve komorbiditelerin artigiyla iligkili
sekonder bir siire¢ olabilecegini diisiindiirmektedir.
Ergenlerin ve gen¢ yetiskinlerin dahil edildigi bir
calismada, PKOS ve kontrol gruplari arasinda tiyol,
disiilfid ve IMA diizeyleri agisindan fark olmadig1
gosterilmisti. Ote yandan serum CRP diizeyleri
ile native tiyol, total tiyol diizeyleri arasinda
negatif korelasyon saptanmistir (22). PKOS’a bagl
degisiklikler ve komorbiditeler, viicutta oksidanlarin
artisina ve antioksidan kapasitenin yetersiz kalarak
viicutta oksidatif stresin artisina neden olabilir. Bizim
caligmamizda da yeni tan1 almis, yas ortalamasi kiigiik
bir hasta grubu degerlendirildiginden gruplar arasinda
fark saptanmamis olabilir. PKOS’ta hastalik siiresi
uzadik¢a komorbiditeler arttig1 i¢in oksidatif stres de
yasla ve hastalik stiresi ile artryor gibi gériinmektedir.
Ayrica VKI, bel cevresi, sistolik ve diyastolik kan
basinci gibi metabolik sendrom bulgular1 ve CRP gibi

inflamasyon belirtecleri ile antioksidan seviyelerinin,
yani native ve total tiyol seviyelerinin, negatif
korelasyonu da bu diislinceyi desteklemektedir.
PKOS ve oksidatif stres belirtegleri arasindaki
iliskinin VKI ve adiposite iliskili olabilecegi de
One siirilmiistiir. Fazla kilolu geng¢ eriskin PKOS
ve kontrol grubunun karsilastirildigi bir ¢aligmada,
gruplar arasinda oksidan ve antioksidan kapasite
acisindan fark olmadig gosterilmistir (23). Hastalarin
VKi’ye gore 4 gruba ayrildigi, geng eriskinleri
kapsayan bagka bir ¢aligmada, antioksidan diizeyinin
gostergesi olan tiyollerin obez PKOS grubunda
obez kontrol grubuna gore daha yiiksek oldugu,
oksidan diizeyinin gostergesi olan disiilfidin ise
obez PKOS grubunda obez kontrollerden diisiik
oldugu gosterilmisgti. Obez olmayan PKOS ve
kontrol gruplarinda da benzer sonuglar gozlenmistir.
Yazarlar beklenenin aksine, yiiksek oksidatif stres
yerine yiiksek antioksidan seviyelerinin, PKOS un
etiyopatogenezinde onemli bir rol oynayabilecegini
belirtmislerdir. Yiiksek serum tiyol seviyelerinin,
ozellikle obez PKOS hastalarinda belirgin oldugunu
ve bu durumun, anoviilasyon, ¢oklu folikiil geligimi
ve apopitoz gibi mekanizmalardan veya obeziteden
kaynaklanan oksidatif yiike karsi bir kompansasyon
yaniti olabilecegini vurgulamislardir (25). Yine
katilimcilarin 4 grupta incelendigi, ergenlerde yapilan
bir calismada farkli olarak native ve total tiyoliin
fazla kilolu PKOS grubunda, normal kilolu PKOS ve
kontrollere gore daha diigiik oldugu ancak fazla kilolu
kontrolle arada anlamli fark olmadig1 gdsterilmistir.
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Disiilfid diizeyi, distilfid/native tiyol orani, disiilfid/total tiyol
- orani ve native tiyol/total tiyol oranlar1 arasinda ise anlamli
fark saptanmamistir (26). Bizim ¢aligmamizda da native tiyol
ve total tiyol ile VKI ve bel cevresi, arasinda orta giicte ters
yonlii bir korelasyon saptanmistir. Bu bulgular adiposite artist
ile antioksidan kapasitenin azaldig1 yoniinde yorumlanabilir.
Literatiirde farkli tani kriterlerine gore PKOS tanisi konulan
hastalarda, farkli testlerle degerlendirilen oksidatif stres
parametreleri Ol¢limii tutarsiz sonuglar vermektedir. Yas,
tan1 ve oksidatif stres 6l¢iim zamani, eslik eden obezite veya
PKOS komorbiditeleri varlig1 da sonuglar1 degistirmektedir.
Sonuglardaki bu farklilik, ¢alismalarin heterojen olmasindan
kaynaklanabilecegi gibi, doku diizeyinde etkili olan oksidatif
stresin dolasimda iyi ifade edilmemesi veya gosterilememesi
nedeniyle olabilir.

Caligmamizda PKOS ve kontrol gruplari arasinda,
sistemik inflamasyonu gosteren CRP degerinde farklilik
saptanmamistir. PKOS’lu eriskin kadinlarda inflamasyon
belirteglerinin degerlendirildigi ve 31 c¢alismanin dahil
edildigi bir sistematik gozden gecirme ve meta-analizde,
PKOS’lu kadinlarda ortalama serum CRP diizeyleri kontrol
grubuna kiyasla %96 daha yiiksek bulunmustur ve PKOS taki
CRP artisinin obeziteden bagimsiz oldugu belirtilmistir (27).
PKOS grubunun metabolik sendrom varligina ve normal
kilolu veya fazla kilolu olma durumuna gore 4 alt gruba
ayrilip kontrol grubu ile kiyaslandigi, ergenlerde yapilan
bir ¢alismada; fazla kilolu olan PKOS’lularda normal kilolu
PKOS grubuna goére CRP’nin metabolik sendrom olsun
veya olmasin daha yiiksek oldugu gdsterilmistir. Kontrol
grubunda ise CRP diizeyi, sadece fazla kilolu ve metabolik
sendromu olan PKOS’lu gruba gore diisiik bulunmustur. Aynt
caligmada PKOS veya metabolik sendromun, CRP artiginda
bagimsiz faktor olmadigi, sadece VKI igin bagimsiz bir
etkinin gosterildigi vurgulanmistir. Diger sonuglarla birlikte,
visseral yaglanma ve insiilin direnci ile komplike olmus
PKOS’lu ergenlerde, sistemik inflamasyonun arttig1 sonucuna
varmiglardir (28). Ergen ve geng erigkinlerde yapilan baska bir
calismada, PKOS ve kontrol gruplan karsilastirilmis, gruplar
arasinda CRP degeri acisindan istatistiksel olarak anlamli fark
saptanmamistir. Ancak PKOS grubunda CRP ile VKI arasinda
anlamli bir pozitif korelasyon bulunmustur (29). Calismamizda
da CRP ile bel ¢evresi, bel/kalga orani, sistolik kan basinci
ve diyastolik kan basinci arasinda anlamli pozitif korelasyon
oldugu goriilmistiir. Ergen caligmalari ve g¢alismamizin
verileri birlikte degerlendirildiginde, ergen yas grubunda
CRP’nin tek basina PKOS nedeniyle artmayabilecegi, ancak
ozellikle visseral yaglanmanin ve VKI artigmin CRP artistyla
paralel oldugu soylenebilir.
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Calismanin Kisithiliklar

Bu calismanin bazi kisitliliklart bulunmaktadir.
Calismanin Orneklem biyiikligliniin sinirli olmast
sonuglarin genellenebilirligini kisitlamaktadir. Ayrica
orneklem blyiikligii sinirli oldugundan, hastalar
VKIi’ye gore alt gruplara ayrilip analiz yapilamamustir.
Bu ¢alismada, yalnizca tan1 aninda 6l¢iim yapilmistir.
Bu nedenle, degiskenler arasindaki nedensel iliskiyi
dogrulamak miimkiin degildir. Ayrica hastalar bir
kez tan1 aninda degerlendirildiginden, PKOS’ta
hastalik siiresi ve yas arttik¢a ortaya ¢ikabilecegini
disindiigiimiiz oksidatif stres artist goriilmemis
olabilir. Bunedenle ileride yapilacak boylamsal izlem
caligmalart degerli olacaktir. Oksidatif stres pek ¢ok
faktorden etkilenmektedir. Kronik hastaligi ve sigara
kullanim1 olan hastalar ¢alismaya dahil edilmeyerek
bu etki azaltilmaya g¢aligilsa da, diger degiskenler
kontrol edilememistir. Hastalarin tan1 aninda oral
konstraseptif gibi herhangi bir tedavi almadan,
degerlendirilmis olmasi etiolojik iliskinin kurulmast
acisindan arastirmanin giiclii yonlerindendir.

Sonuc¢

Sonu¢ olarak c¢alismamizda oksidatif stres
parametreleri acisindan, PKOS ve kontrol grubu
arasinda istatistiksel olarak anlamli fark bulunmamastir.
Giliniimiizde var olan teknikleri kullanarak yapilan
caligmalarda, serumda olgiilebilen diizeyde oksidatif
stres artis1t daha cok erigkinlerde gosterildiginden;
oksidatif stres ve PKOS arasindaki iligkinin yas ve
hastalik siiresi arttikga ve hastalik komorbiditeleri
ortaya ¢iktikca belirgin hale geldigini diistinmekteyiz.
Bu iligkinin gosterilebilmesi i¢in daha biiyiik 6rneklem
ile yapilacak, uzun siireli boylamsal calismalara
gereksinim vardir.
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Abstract

Introduction: This study investigated the relationship between age, gender,
initial laboratory findings, treatment modalities, and prognosis in pediatric
patients diagnosed with hemolytic uremic syndrome (HUS) at Necmettin Erbakan
University Meram Medical Faculty Pediatric Nephrology Department.

Materials and Methods: A retrospective analysis was conducted on 30 patients
under 18 years of age who presented to the outpatient clinic between 2009 and
2020. Patient data, including demographics, clinical presentation, prodromal
period, laboratory values at presentation, treatment strategies, and follow-up
outcomes, were extracted from medical records.

Results: The cohort comprised 17 females (56.7%) and 13 males (43.3%). Nineteen
patients (63.3%) presented with typical HUS, while 11 (36.7%) had atypical
HUS. The mean age at presentation was 3.63 + 3.69 years. The mean duration
between symptom onset and hospital admission was 6.33 + 3.95 days. The most
frequent presenting symptoms were diarrhea (63.4%), bloody diarrhea (26.7%),
and gross hematuria (20%). Hypertension was observed in 73.3% of the patients.
During the course of the disease, 10% developed chronic renal failure, and 6.6%
experienced recurrence. Anuria occurred in 56.6% of the patients. All patients
exhibited proteinuria, with 93.3% demonstrating nephrotic-range proteinuria.
Hypoalbuminemia was observed in all patients with nephrotic-range proteinuria.
Hematuria was universally present, with 20% exhibiting gross hematuria.
Eculizumab was administered to 33.3% of the patients, with 13.3% receiving
regular treatment. Persistent proteinuria was noted in 13.3% despite treatment, and
these patients remain under clinical observation with stable medication. Dialysis
was required in 60% of the cases, with peritoneal dialysis employed in 36.6% and
hemodialysis in 23.3%. Fresh frozen plasma was administered in 53.3% of the
cases, with a higher proportion in atypical HUS (91%) compared to typical HUS
(36.8%).

Conclusion: HUS is a prevalent thrombotic microangiopathy in children. Initial
laboratory parameters can provide valuable insights into disease progression.
Prolonged hospitalization was associated with anuria exceeding one day and the
need for dialysis. Among the key diagnostic laboratory markers, platelet count and
urea levels normalized earliest. Eculizumab demonstrated efficacy in atypical HUS
cases. No significant association was found between other treatment modalities
and prognosis.

Oz
Giris: Necmettin Erbakan Universitesi Meram Tip Fakiiltesi (NEUMTF)
Pediyatrik Nefroloji bilim dalinda, Hemolitik Uremik Sendrom (HUS) tanisi ile
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izlenen olgularin yas, cinsiyet, bagvuru anindaki laboratuvar bulgulari, uygulanan tedavi ve prognoz iliskisini belirlemeyi planladik.
Gere¢ ve Yontem: Biz ¢alismamizda poliklinigimizde 2009-2020 yillar1 arasinda bagvuran, 18 yas altinda 30 olguyu inceledik.
Bu hastalarin dosyalarini tarayarak yas, cinsiyet basvuru, sikdyeti, bagvuru yasi, prodromal siire, basvuru laboratuvar degerleri,
takiplerini tedavilerini ve tedavi prognoz iliskisini inceledik. Dosyalarin incelenmesinde, tan1 ve takibi sirasindaki kayit edilen
bilgiler ve laboratuvar sonuglari dikkate alinarak veriler elde edilmistir.

Bulgular: Calisamaya katilan 30 olgunun 17’si kiz (%56,7), 13’ii erkekti (%43,3). Olgularin 197u (%63,3) tipik HUS, 11°i (%36,7)
ise atipik HUS olarak degerlendirildi. Olgularin klinigimize basvuru yas: ortalamas1 3,63+3,69 yild1. Tiim olgularm sikayetlerinin
baslama zamani ile hastaneye bagvuru zamani arasindaki siire ortalama 6,3343,95 giindiir. Olgular en ¢ok 19 (%63,4) ishal bu grubun
icinde 8 (% 26,7) olgu kanli ishal ve 6 (%20) olgu gros hematuri ile bagvurmustur. Olgularimizin 22 sinde (%73,3) hipertansiyon
gelisti, 8 inde (%26,7) tansiyon normal aralikta seyretti. Olgularin 3’tinde (%10) seyir esnasinda kronik bobrek yetmezligi gelisti.
Ayrica takipler esnasinda 2 kardes vakada (%6,6) niiks gelisti. Takipler sirasinda 2 vaka (%6,6) exitus olmustur. Takipler sirasinda
17 hastada (%56,6) aniiri gelismistir. Olgularin hepsinde proteiniiri mevcuttu ayrica 28 olguda (%93,3) nefrotik diizeydeydi. Ayn1
olgularin albiimin diizeyleri azalmig olarak bulundu. Bununla birlikte tiim olgularda hematiiri gézlendi. Bunun yaninda 6 olguda
(%20) gros hematiiri gozlendi. Olgulardan 10’una (%33,3) Eculizumab tedavisi verildi. Dort vaka (%13,3) diizeli eculizumab
almaktadir. Dort vakada (%13,3) proteiniiri devam etmis ilagl stabil klinik olarak takip edilmektedir. Olgularin 18’1 (%60) diyaliz
almuistir. Bunun 11°i (%36,6) periton, 7’si (%23,3) hemodiyalizdir. Olgularin 16’sma (%53,3) atipik HUS’lerin %91’ine tipik
HUS’lerin %36,8’ine TDP verilmistir.

Sonuc: HUS, cocuklarda sik goriilen bir trombotik mikroanjiyopati tiiriidiir. Bagvuru laboratuvar parametreleri, hastaligin seyri
hakkinda énemli ipuclar1 saglayabilir. Bir giinii agan aniiri ve diyaliz ihtiyac1, uzamis hastane yatisi ile iliskilidirHastalik icin tani
koydurucu laboratuvar degerleri olan hemoglobin trombosit {ire kreatinin LDH i¢inde ilk normal degere ulagan trombosit (8 giin)
en son iire (23 giin) olarak bulunmustur.. Eculizumab, atipik HUS vakalarinda etkinlik gdstermistir. Diger tedavi yéntemleri ile
prognoz arasinda anlamli bir iligki bulunamamustir.

Introduction

Hemolytic uremic syndrome (HUS) is a thrombotic
microangiopathy (TMA) characterized by the triad
of acute kidney injury, microangiopathic hemolytic
anemia, and thrombocytopenia. It represents a
significant cause of acute kidney injury, particularly
in developed countries (1,2). The most prevalent
form of HUS in children (90%) is typical HUS,
primarily associated with Shiga-toxin (Stx)-producing
Escherichia coli (E. coli) infections. HUS is broadly
classified into two categories: typical and atypical.

Recent advances in genetic analysis and heightened
awareness have contributed to an increased recognition
of atypical HUS cases. Atypical HUS is predominantly
attributed to complement-related dysregulation,
arising from inherited or acquired abnormalities in the
complement system (3).

In the pediatric population, HUS can manifest with
prolonged anuria and severe clinical presentations.
Progression to chronic renal failure is observed in
approximately 10% of cases. While supportive care
remains the cornerstone of management, the advent
of eculizumab, a monoclonal antibody targeting the
complement system, has shown promising results,
particularly in atypical HUS.

This study aimed to conduct a retrospective analysis
of pediatric HUS patients managed at our clinic, with
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a focus on characterizing clinical and laboratory
findings at presentation, evaluating administered
treatments, and assessing the relationship between
these treatments and patient outcomes.

Material and Methods

Study Design and Population

This retrospective cohort study included 30 patients
diagnosed with HUS who were treated at the Pediatric
Nephrology-Rheumatology clinic of Necmettin
Erbakan University Meram Medical Faculty between
January 2009 and May 2020.

Data Collection

Patient data were extracted from medical records.
Variables of interest included demographics (age,
gender), clinical presentation (age at symptom onset,
initial symptoms, duration of anuria, presence of
extra-renal manifestations), laboratory findings at
presentation, treatment modalities, complications, and
clinical outcomes.

Laboratory Analysis

Comprehensive evaluations were

performed, including:

laboratory
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e  Complete blood count (hemoglobin, leukocyte
count, platelet count)

e Biochemical parameters (urea, creatinine,
lactate dehydrogenase [LDH], C-reactive protein
[CRP], complement components C3 and C4,
ferritin, electrolytes [sodium, potassium, calcium],
liver enzymes [aspartate aminotransferase (AST),
alanine aminotransferase (ALT)], lipid profile
[triglycerides, cholesterol, high-density lipoprotein
(HDL), low-density lipoprotein (LDL)], coagulation
tests [prothrombin time (PT), activated partial
thromboplastin time (aPTT)], albumin, total and direct
bilirubin)

e  Urinalysis

e Blood gas analysis

Laboratory values were assessed according to age-
specific reference ranges. Leukopenia was defined as
a total leukocyte count < 4000/mm?, leukocytosis as
> 10,000/mm?, anemia as a hemoglobin value < 11.9
g/dL, and thrombocytopenia as a platelet count <
150,000/mm?.

Statistical Analysis

Statistical analyses were performed on the SPSS
25 software package (IBM Corp. Released 2017. IBM
SPSS Statistics for Windows, Version 25.0. Armonk,
NY: IBM Corp.). Descriptive statistics were used to
summarize patient characteristics. Kruskal-Wallis and
Mann-Whitney U tests were employed to compare
continuous variables between groups. Categorical data
were analyzed via chi-square tests. Pearson correlation
coefficients were calculated to assess relationships
between variables. Statistical significance was set at
p<0.05.

Ethical Considerations

This study was approved by the Necmettin Erbakan
University Meram Medical Faculty Drug and Non-
Medical Device Research Ethics Committee (date:
19.07.2020, approval number: 2020/2604).

Results

Demographics and Classification

Of the study population, 17 patients (56.7%) were
female and 13 (43.3%) were male. Nineteen cases
(63.3%) were classified as typical HUS, while 11 cases
(36.7%) were diagnosed as atypical HUS. Among
atypical cases, the gender distribution was nearly

equal, with 5 males (45.4%) and 6 females (54.6%).
Similarly, typical cases showed a balanced gender
distribution with 9 males (47.3%) and 10 females
(52.7%).

The mean age at presentation was 3.63 + 3.69
years. The mean interval between symptom onset
and hospital admission was 6.33 + 3.95 days across
all cases. Further analysis revealed that patients with
typical HUS (diarrhea-positive) presented at a mean
age of 3.12 + 3.64 years, with a mean symptom
duration of 7.37 + 4.57 days before admission.

Clinical Manifestations

Analysis of presenting symptoms revealed that
diarrhea was the predominant complaint, occurring in
19 cases (63.4%), followed by bloody diarrhea in 8
cases (26.7%), and gross hematuria in 6 cases (20%).
Less frequent presenting symptoms included vomiting
and periorbital edema. Detailed clinical manifestations
are presented in Table 1.

The mean duration of hospitalization was 25.9 days
(range: 2-71 days). Patients with typical HUS had
shorter hospital stays (20.16 = 10.95 days) compared
to those with atypical HUS (32.83 + 20.51 days).

Hypertension was observed in 22 patients (73.3%),
while 8 patients (26.7%) maintained normal blood
pressure throughout their clinical course. Chronic
renal failure (CRF) developed in 3 cases (10%). Anuria
occurred in 17 patients (56.6%), with duration ranging
from 12 hours to 23 days (mean duration: 16.11 +
10.42 days). Persistent proteinuria was observed in
four patients (13.3%), who remained clinically stable
on medication.

The majority of patients (24 cases, 80%) did not
experience extrarenal complications. Among those
with extra-renal involvement, one patient (3.3%)
developed HUS secondary to acute lymphoblastic
leukemia, and two patients (6.6%) presented with
acute liver involvement. Single cases (3.3% each) of
deep vein thrombosis (DVT), encephalopathy, and
cholelithiasis were also documented.

Initial Laboratory Parameters

All patients demonstrated evidence of hemolysis on
peripheral blood smear examination. At admission, the
median (Q1-Q3) values for key laboratory parameters
were as follows: platelet count 49,000/uL (25,000-
73,400), hemoglobin 6.25 g/dL (5.65-6.83), blood urea

J Curr Pediatr 2025;23:39-49



42 Sarag et al. Hemolytic Uremic Syndrome

Table 1. General characteristics of the patients

Gender N % Typical-atypicality N %
Female 17 56.7 Typical 19 63.3
Male 13 433 Atypical 11 36.7
Total 30 100.0 Total 30 100.0
Complaint at presentation | n % Complaint at presentation N %
Diarrhea 19 63.4 Periorbital edema 1 33
Bloody diarrhea 8 26.7 Upper respiratory tract infection (URTI) 1 33
Gross hematuria 6 20.0

Vomiting 3 10

Variables N Lowest value | Highest value Mean S
Age at presentation (years) 30 0.75 16.75 3.63 3.69
Time of complaint (days) 30 3.00 19.00 6.33 3.96

151.50 mg/dL (122.50-211.504), serum creatinine 3.09
mg/dL (1.25-4.55), and lactate dehydrogenase (LDH)
2,014 U/L (1,159-2,615.50). A detailed comparison of
the median values for typical and atypical HUS cases
is presented in Table 2.

In typical HUS cases, the median values were
hemoglobin 6.35 g/dL (4.80-9.50), platelets 48,500/
uL (12,000-175,000), LDH 2,188 U/L (533-3,408),
creatinine 3.32 mg/dL (0.43-9.90), and urea 156.50
mg/dL (33-284). For atypical HUS cases, the
corresponding values were hemoglobin 5.70 g/dL
(4.9-6.70), platelets 70,000/uL (24,900-84,000), LDH
1,558 U/L (751-3,115), creatinine 3.19 mg/dL (1.01-
5.90), and urea 135.8 mg/dL (112-242).

Additional Laboratory Parameters

The median white blood cell count across all patients
was 14,200/uL (4,000-10,000), with mean values
of 8,165.63 = 1,930.30/uL and 4,968.0 + 1,823.49/
uL for typical and atypical HUS, respectively. Other
notable findings included elevated C-reactive protein
(CRP) with a median of 13.45 mg/L (reference range:
0-5), and mildly elevated aspartate transaminase
(AST) with a median of 64 U/L (reference range:
5-34). Significant elevations in alanine transaminase
(ALT) were observed in two cases (6.6%). Ferritin
levels were elevated with a median of 495.45 ng/mL
(reference range: 14.5-290). Detailed comparative
data are presented in Table 2.

Two siblings (6.6%) experienced disease
recurrence during follow-up, with positive MCP
mutation identified in both cases. Additionally, factor
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H heterozygous mutations were detected in three
patients with atypical HUS.

While median C3 and C4 complement levels were
within normal ranges for the cohort, two patients
(6.6%) exhibited low C3 levels. ADAMTSI13 activity
was assessed in 15 patients (50% of the cohort), with
all results within normal range (>10%). Values ranged
from 43% to 109%. Complete blood parameters are
detailed in Table 2.

Laboratory investigations revealed that 25 patients
tested negative for antinuclear antibodies (ANA),
and 16 tested negatives for anti-double-stranded
DNA (anti-dsDNA) antibodies. All patients exhibited
proteinuria, with 28 (93.3%) demonstrating nephrotic-
range proteinuria accompanied by hypoalbuminemia.
Hematuria was a universal finding, with gross
hematuria observed in 6 cases. Urine cultures,
performed in all cases, yielded positive results in 5
patients (16.7%): Proteus species (n=2), Klebsiella
species (n=1), E. coli (n=1), and yeast (n=1). Five
patients (16.6%) underwent diagnostic renal biopsies,
which revealed mesangial cell proliferation in one
patient and thrombotic microangiopathy in four.

Analysis of the time to normalization of key
hematologic and biochemical parameters showed that
platelet count recovered earliest (median: 8 days; IQR:
4-60 days), followed by creatinine (median: 16 days; IQR:
3-46 days), hemoglobin (median: 23 days; IQR: 5-103
days), and urea (median: 30 days; IQR: 7-125 days).

Patients  requiring  dialysis = demonstrated
significantly higher blood urea and serum creatinine
levels at presentation compared to those who did not
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Table 2. Blood test results of patients

Values Platelet Count | Hemoglobin Urea Creatinine LDH
Median 49000 6.25 151.50 3.09 2014

Q1 25000 5.65 122.50 1.25 1159

Q3 73400 6.83 211.50 4.55 2615.50
Normal Values | 150-400 103/uL 12.1-17.2 g/dL 16.6-48.5 g/dL 0.24-0.6mg/dL 135-214u/L
Values WBC MCV Iron Iron Binding Ferritin INR
Median 14200 75.75 91.00 210.50 495.45 1.06

Ql 8585 70.75 83.00 178.50 99.25 .97

Q3 18465 77.40 123.00 263.25 678.43 1.25
Normal Values | 4-10 10°/uL 82-99fL 50-170 pg/dL | 70-310 pg/dL 14.5-290ng/mL | 1-1.5
Values CRP LDL HDL Cholesterol TG VLDL
Median 13.45 90.00 29.70 192.00 308.50 42.00

Q1 4.45 66.18 19.55 160.00 198.00 26.40

Q3 55.75 110.25 44.90 227.50 492.25 61.75
Normal Values | 0-5 mg/L <100mg/dL 35-70mg/dL 0-200mg/dL 0-150mg/dL 0-30mg/dL
Values Sodium Potassium Calcium Phosphorus AST ALT
Median 133 425 8.40 5.64 64.00 32.00

Q1 130 3.72 8.00 4.80 46.00 19.75

Q3 136 5.10 9.00 721 104.00 85.50
Normal Values | 135-145mmol/L | 3.5-5.1 mmol/L | 8.4-10mg/dL | 2.3-4.7mg/dL 5-34u/L 0-55u/L
Values Albumin Urine Density IZIII;:;fnin Fibrinogen D-dimer ngi;mentatmn
Median 3.00 1012.00 50.00 338.50 6.29 17.50

Ql 2.60 1009.75 9.14 283.25 2.29 9.00

Q3 3.13 1014.25 193.0 385.50 10.85 41.25
Normal Values | 3.5-5.2 g/dL 1015-1025 0-30 mg/g 200-400mg/dL 0-0.4mg/mL 0-20mm/h
Values Uric Acid PH PT APTT DBIL IBIL
Median 8.80 7.37 13.10 26.00 32 .72

Q1 7.30 7.31 12.80 23.80 18 42

Q3 12.30 7.41 15.90 29.00 44 1.23

Normal Values | 2.6-6mg/dL 7.35-7.45 9.8-14 sec 25-40sec 0-0.30mg/dL 0.2-1.2mg/dL
Values co2 HC03 C3 c4 ADAMTS-13 lérr‘;:‘et‘i‘:ﬁ‘;'em‘“e/
Median 29.00 17.00 1.22 0.16 90.50 8.95

Q1 20.00 11.60 1.01 0.11 66.75 5.00

Q3 33.00 19.60 1.39 0.24 107.25 16.25
Normal Values | 35-45mmHg 21-27mmol/ 0.9-1.8g/L 0.1-*.4g/L - -

require dialysis intervention. Comparative analysis of

laboratory parameters between typical and atypical

HUS cases revealed distinct patterns in specific

hematological and coagulation markers. White blood

cell counts were significantly elevated in typical HUS
cases compared to atypical cases, while fibrinogen
levels showed the opposite pattern, being considerably
higher in atypical HUS cases. Detailed statistical
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comparisons of all measured parameters are presented  patients with anuria lasting longer than one day had
in Table 3. When patients were stratified based on the significantly longer hospital stays compared to those
presence and duration of anuria (no anuria, anuria  without anuria or with anuria lasting one day or less
< 1 day, anuria > 1 day), a significant difference (p <0.001).

in hospitalization duration emerged. Specifically,

Table 3. Comparison of blood measurement values in typical and atypical disease presentations

Values Typical (n) | Typical (Rank Mean) | Atypical (n) | Atypical (Rank Mean) |z T
WBC count 19 18.47 11 10.36 -2.432 15
MCV 19 15.42 11 15.64 -65 949
Iron 7 4.92 5 7.30 -1.189 234
Iron Binding 6 6.67 4 3.75 -1.492 136
Ferritin 9 7.00 7 10.43 -1.429 153
INR 17 14.82 10 12.60 -705 481
PT 17 14.94 10 12.40 -804 421
APTT 10 14.18 10 13.70 -151 880
Fibrinogen 16 10.38 10 18.50 -2.636 8
D-DIMER 13 12.08 8 9.25 -1.014 311
SEDIMENTATION 19 14.87 11 16.59 -517 605
CRP 19 15.26 11 15.91 -194 846
LDL 4 4.00 4 4.00 =577 564
HDL 5 5.20 4 4.75 -245 806
Cholesterol 6 5.83 6 7.17 -641 522
TG 6 6.33 4 6.67 -160 873
VLDL 4 5.25 5 4.80 -245 806
DBIL 13 9.77 9 14.00 -1.504 133
IBIL 13 10.00 9 13.67 -1.038 193
Urine Density 19 16.76 11 13.32 -1.038 299
Microalbumin 17 13.82 10 14.30 -151 880
ADAMTSI13 6 6.67 8 8.13 -646 518
Sodium 19 15.92 11 14.77 -346 729
Potassium 19 14.16 11 17.52 -1.100 271
Calcium 19 15.97 11 14.68 -388 698
Phosphorus 19 14.13 11 17.86 -1.119 263
Albumin 19 15.87 11 14.86 -303 762
AST 19 16.05 11 14.55 -452 651
ALT 19 16.45 11 14.45 -452 651
Uric Acid 19 15.21 11 11.95 -1.030 303
PH 19 12.37 11 9.63 -1.230 219
CO2 19 12.23 11 11.56 -227 821
HCO3 19 12.23 11 11.56 -226 821
C3 11 13.55 11 14.14 -427 669
C4 13 13.36 10 16.55 -986 324
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Table 4. Relationship between dialysis type, medication use, final outcome and length of hospitalization
Final Outcome
Death Stable, No Stable, Regular Total
medication medicated | eculizumab
n 1 8 2 2 13
No dialysis
% 7.7 61.5 15.4 15.4 100
n - 7 2 1 10
Peritoneal dialysis
Dialvsis ¢ % - 70 20 10 100
ialysis type
ysisvp n 1 4 1 1 7
Hemodialysis
% 14.3 57.1 14.3 14.3 100
n 2 19 5 4 30
Total
% 6.7 63.3 16.7 13.3 100
n - 3 1 - 4
No antibiotics
% - 75 25 - 100
n 2 16 4 4 26
Antibiotic use | Received antibiotics
% 7.7 61.5 15.4 154 100
n 2 19 5 4 30
Total
% 6.7 63.3 16.7 13.3 100
No eculizumab n 1 15 4 - 20
% 5 75 20 - 100
i 1 4 1 4 10
Eculizumab Received eculizumab -
therapy % 10 40 10 40 100
n 2 19 5 4 30
Total
% 6.7 63.3 16.7 13.3 100
N 1 11 1 1 14
No FFP
% 7.1 78.6 7.1 7.1 100
N 1 8 4 3 16
FFP therapy | Received FFP
% 6.3 50 25 18.8 100
N 2 19 5 4 30
Total
% 6.7 63.3 16.7 13.3 100
n - 4 - 2 6
No steroids
% - 66.7 - 333 100
i n 2 15 5 2 24
Steroid Received steroids
treatment % 8.3 62.5 20.8 8.3 100
n 2 19 5 4 30
Total
% 6.7 63.3 16.7 13.3 100
Duration of Hospitalization (day) P
n z
Rank Mean Median CRI (%25-%75)
No dialysis 13 9.31 12.00 (8-21.30)
-2.181 .029
X X Peritoneal dialysis 10 15.50 24 (18.75-32.50)
Dialysis type -
No dialysis 13 8.19 12 (8-21.30)
-2.383 .017
Hemodialysis 7 14.79 30 (22-43)
Female 17 16.71 24 (12-35)
Gender -.861 .389
Male 13 13.92 21 (10-31)
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Table 4. Continued
Final Outcome
Death Stable, No Stable, Regular Total
medication medicated eculizumab
ibioti No antibiotics 4 8.13 10 3.50-21
Antibiotic -1.805 071
use Received Antibiotics | 26 16.63 22 12-40
Eculizumab No eculizumab 20 13.40 21.50 (9-25.50) 1853 064
therapy Received eculizumab | 10 19.70 34.00 17.25-43.75 ' '
No FFP 14 10.11 12 8-22
FFP therapy -3.148 .002
Received FFP 16 20.22 29 21.25-41.75
Sterold No Steroids 6 9.00 11 6.50-21.75
e 2028 | .043
Received steroids 24 17.13 22 13-40

Treatment and Prognosis

The study analyzed prognostic indicators using two
primary outcome measures: duration of hospitalization
and clinical outcome. Clinical outcomes were
categorized into four groups: death, medication-free
stable condition, maintenance eculizumab therapy, and
stable condition with medication (defined as patients
requiring ACE inhibitors for proteinuria management).

Of the total cohort, 18 patients (60%) required
renal replacement therapy, with 11 patients (36.6%)
receiving peritoneal dialysis and 7 patients (23.3%)
receiving hemodialysis. The proportion of patients
requiring dialysis was similar between typical (57.8%)
and atypical (63.6%) HUS cases. However, both
peritoneal and hemodialysis recipients experienced
significantly longer hospitalizations compared to those
who did not require dialysis (p < 0.05).

Eculizumab therapy was initiated in 33.3% (n=10)
of patients, with four patients (13.3%), including
two siblings, currently maintaining regular treatment
schedules. While hospitalization duration showed no
significant correlation with eculizumab administration
(p>0.05), patient outcomes demonstrated a statistically
significant difference between treatment groups (p <
0.01).

Therapeutic plasma exchange (TPE) was
performed in 53.3% (n=16) of cases, encompassing
91% of atypical HUS and 36.8% of typical HUS
cases. Analysis revealed significantly longer
hospitalization periods among patients who underwent
TPE compared to those who did not. Corticosteroid
therapy was administered to 80% (n=24) of patients.
Statistical analysis demonstrated significantly higher
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mean hospitalization duration ranks among patients
receiving steroid therapy compared to those who
did not. Further details are provided in Table 4. Two
patients (6.6%) died during the follow-up period.

Discussion

The cohort comprised 17 female (56.7%) and
13 male (43.3%) patients. The existing literature
presents varying findings regarding sex distribution
in HUS. For instance, Micheletti et al. (4), in a study
of 22 patients, reported a female predominance with
14 (64%) female and 8 (36%) male cases. Similarly,
Balgradean et al. (5), examining 32 patients, observed
a comparable trend with 19 (59.3%) female and 13
(40.6%) male cases. These findings, along with those
of the present study, suggest a potential, though not
consistently demonstrated, female preponderance in
pediatric HUS.

Analysis of HUS subtype classification in our
cohort revealed 19 cases (63.3%) of typical HUS and
11 cases (36.7%) of atypical HUS. This distribution
differs from earlier reports. Elliot et al. (6) and reported
a significantly higher proportion of typical HUS (86%)
and a correspondingly lower proportion of atypical
HUS (14%). A similar pattern was observed by Bitzan
et al. (7), who reported 92% typical HUS and 8%
atypical HUS. The observed increase in the proportion
of atypical HUS in the present study compared to
these earlier reports may be attributable to advances in
diagnostic capabilities, particularly in genetic testing.
These advancements have facilitated the identification
of genetic mutations and complement dysregulation
associated with atypical HUS, leading to increased
recognition and diagnosis of this subtype.
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In our study, the mean age at presentation is
generally consistent with previous reports, although
some variation exists. Micheletti et al. (4) reported
a mean age at presentation of 44 + 39 months (3.67
years), with an age range of 12 days to 13 years.
Spizzirri et al. (8) found a lower mean age of 13.4
months (1.12 years), with a range of 3 to 48 months.
Similarly, Girisgen and Yiiksel (9) reported a mean age
of 17 months (1.42 years) for diarrhea-positive HUS
cases, with a range of 10 to 108 months. The observed
differences in mean age at presentation across studies
may be attributable to several factors, including
variations in study populations, geographic location,
and the prevalence of different HUS subtypes.

Alfandary et al. (10) reported a mean prodromal
period of 4 days (range: 2-7 days) across all HUS
patients. Studies focusing specifically on typical HUS
have also reported shorter durations. Decluct et al. (11)
found a mean of 5.5 days (range: 0-24 days), while
Ninchoji et al. (12) reported a mean of 5 days (range:
3-18 days). The longer prodromal period observed
in our study, particularly in typical HUS cases, may
reflect differences in patient populations, the specific
pathogens involved, or variations in data collection
and reporting.

The most frequent presenting complaints in
our cohort were diarrhea (36.7%), bloody diarrhea
(26.7%), and gross hematuria (20%). These findings
are partially consistent with previous reports, although
some variations exist. Balgradean et al. (5) reported
diarrhea and bloody diarrhea in 40% of cases each,
gross hematuria in 15.63%, and a higher prevalence of
vomiting (31%). Micheletti et al. (4) observed diarrhea
in 60% of patients and bloody diarrhea in 40%, with
vomiting present in 45% of cases.

Hypertension was observed in 52% of patients
in the study by Spizziri et al. (8), while Alfandary
et al. (10) reported hypertension in 44% and CRF in
11.8% of cases (8,10). In our study, the frequency of
hypertension was reported to be higher compared to
the literature, whereas the incidence of chronic renal
failure (CRF) was found to be lower. The mortality
rate in our study was 6.6%, compared to 9.3% reported
by Alfandary et al (10).

Balgradean et al. (5) reported an anuria rate of
40.6%, similar to our study (5). Micheletti et al. (4)
observed a higher incidence of anuria (90% in all

patients, 84% in typical HUS patients), with a shorter
mean duration of 8 + 5 days.

The findings of our study show a trend of longer
hospitalization for atypical HUS. This trend is also
reflected by Micheletti et al. (4), who reported mean
hospitalization durations of 18.5 = 5 days for typical
HUS and 38 + 14 days for atypical HUS. In contrast,
Jenssen et al. (13) reported shorter and similar mean
hospitalization durations for both typical (15 days) and
atypical HUS (16 days). The longer hospitalization
durations observed in our atypical HUS patients, and
to some extent in Micheletti’s study, compared to
Jenssen et al. (13), might reflect differences in disease
management strategies or patient characteristics.

Gerber et al. (14) reported a 25% rate of neurologic
involvement in typical HUS patients, while Ekinci et
al. (15) reported 21.4%, both considerably higher than
the 5% observed in our study. Encephalopathy was
observed in only one patient (5%) with typical HUS, a
rate lower than that reported in the literature.

Comparison of Laboratory Findings

Comparison with previous studies reveals some
differences. Jenssen et al. (13) reported hemoglobin
values of 6.5 g/dL (IQR: 5.8-7.5 g/dL) and 6.0 g/
dL (IQR: 5.9-6.2 g/dL) in typical and atypical HUS,
respectively, which are similar to our findings.
However, their reported platelet counts (32,000/uL
and 24,000/uL) were lower than those observed in our
cohort. Micheletti et al. (4) reported higher hemoglobin
levels (8.6 + 2.3 g/dL for typical HUS and 7.1 = 1.5 g/
dL for atypical HUS) compared to our findings. Their
platelet counts (66,100 + 50,800/uL. and 55,800 +
39,400/uL) were also higher,

In our study, the median CRP level was 13.45
mg/L (range: 0-5), which was slightly elevated. This
contrasts with the findings of Jenssen et al. (13), who
reported mean CRP values of 67 mg/L (range: 19-
138) in typical HUS and 29 mg/L (range: 15-161) in
atypical HUS.

Our findings of frequent proteinuria and hematuria
are consistent with those of Yiiksel and Girisgen
(9), who observed these urinary abnormalities in all
cases of typical HUS. However, our observed rate of
proteinuria was markedly higher than that reported by
Jenssen et al. (13), who found proteinuria in 50% of
typical HUS cases and 78% of atypical HUS cases.

J Curr Pediatr 2025;23:39-49
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In our study, platelet count normalized earliest,
followed by creatinine, hemoglobin, and lastly, urea.
These findings align with those of Yiirik Yildirim
et al. (16), who reported that platelet count recovery
preceded hemoglobin normalization in typical HUS.
In their study, the mean time for platelet count to
exceed 150,000/mm?* was 8.7 + 8.3 days (range: 3-30
days), and anemia persisted for an average of 30 +
19 days (range: 9-63 days). Such similarities suggest
a consistent pattern of hematologic and biochemical
recovery in typical HUS.

Micheletti et al. (4) reported no significant
differences in LDH, creatinine, and WBC between
typical and atypical HUS cases (4). Similarly, Al-Eisa
and Al-Hajeri (17) documented comparable white
blood cell counts, urea, and creatinine levels between
the two groups. Contrary to the literature, in our cohort
typical HUS cases demonstrated significantly elevated
WBC compared to atypical cases, while fibrinogen
levels were considerably higher in atypical HUS cases.

Treatment and Prognosis

Consistent with existing literature, dialysis was
associated with significantly prolonged hospital stays.
Micheletti et al. (4) found that 77% of their HUS cohort
required dialysis, with similar rates in typical (70%)
and atypical (88%) HUS. Zambrano et al. (18) reported
a higher overall dialysis rate (78%), with peritoneal
dialysis being the predominant modality (78% vs. 5%
for hemodialysis) and identified dialysis as a poor
prognostic factor for mortality and progression to
chronic kidney disease, a finding that our study did
not replicate. Our findings are broadly consistent with
previous reports.

Our antibiotic utilization rate was higher than
that reported by Jenssen et al. (13), who administered
antibiotics to 61% of typical HUS patients and 44% of
atypical HUS patients. The use of antibiotics in HUS,
particularly typical HUS, remains a subject of debate
while some studies have suggested a link between
antibiotic use and the development or exacerbation of
HUS, our findings, along with those of Freedman et al.
(19), do not support this association.

Therole of plasma therapy, including FFP, in typical
HUS remains controversial. While recent studies,
particularly following the 2011 entero-hemorrhagic
Escherichia coli (EHEC) outbreak in Germany, have
reported successful plasma exchange in adult patients,
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others have not demonstrated a clear benefit. In a large
cohort study by Jenssen et al. (13), plasma infusion and
exchange were performed in 16% and 8% of typical
HUS patients, respectively. In contrast, eculizumab
is the first-line treatment for atypical HUS, although
plasma therapy, including FFP, is still considered an
adjunct. Jenssen et al. (13) reported plasma infusion
and exchange rates of 44% and 11%, respectively, in
aHUS patients. In a domestic study by Besbas et al.
(20), 22.6% of patients received plasma therapy alone.

In our study, steroid administration was associated
with significantly prolonged hospital stays. The use
of steroids as an immunosuppressive agent in HUS,
particularly in atypical HUS cases with complement
mutations (e.g., anti-complement factor H), has been
suggested in the literature. Mittal et al. (21) reported a
case of atypical HUS that responded to steroid therapy,
although further research is needed to establish the
efficacy and safety of steroids in the management
of HUS. In our study, steroid administration was
associated with significantly prolonged hospital stays.

Conclusion

In conclusion, in this retrospective study, we
found that the basic findings such as age, gender,
presenting complaint and laboratory tests at the time
of presentation of HUS cases followed up in our
clinic were consistent with the literature. There was
an increase in the frequency of atypical HUS cases
compared to literature. Laboratory findings at the
time of presentation may be instructive in terms of the
course of the disease. The duration of hospitalization
was prolonged in patients with anuria lasting more
than 1 day. Similarly, patients receiving dialysis had
longer hospital stay. Hemoglobin platelet thrombocyte
urea creatinine LDH, which are diagnostic laboratory
values for the disease, were found to be the first to reach
normal values (8 days) and the last to reach normal
values (23 days). These findings provide information
about the clinical course during the follow-up of
the disease. Eculizumab treatment was found to be
effective in atypical HUS cases. The effect of other
treatments in terms of prognosis was examined and
no significant difference was observed in terms of
prognosis. Multicenter and prospective studies with
a larger sample size are required for the relationship
between auxiliary clinical and laboratory findings and
treatment prognosis in HUS follow-up.
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Abstract

The review is devoted to hemorrhagic fever with renal syndrome (HFRS),
analyzing studies on pathogenesis, etiology, diagnosis and treatment. The results
of clinical features of the disease manifestation in children, as well as preventive
measures aimed at reducing the disease in children are analyzed for the first time.
The data on the available treatment of young patients were analyzed.

Oz

Bu derleme, patogenez, etiyoloji, tan1 ve tedavi ile ilgili ¢aligmalar1 analiz
ederek renal sendromlu hemorajik atese (HFRS) ayrilmistir. Cocuklarda hastalik
tezahiirlinliin klinik 6zelliklerinin sonuglart ve g¢ocuklarda hastaligi azaltmaya
yonelik oOnleyici tedbirler ilk kez analiz edilmistir. Geng hastalarin mevcut
tedavisine iligkin veriler analiz edilmistir.

Introduction

Hemorrhagic fever with renal syndrome (HFRS) is a viral disease
caused by the hantavirus genus, family Bunyaviridae. The disease is a
zoonosis, and the field mouse (Apodemus agraricus) is considered to be
a vector of viruses. It should be noted that there are studies proving that
other mammals can also carry this infection (1). The virus is transmitted
by biological secretions of the field mouse, namely saliva, feces and
urine (2). The disease is not currently widespread on a territorial scale,
but there is an annual increase in the number of cases, and this is due to
the peculiarities of the infectious reservoir of HFRS (3).
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the consumption of cereal plants, which causes them
to enter human dwellings in search of food. After
consumption, they leave their biological waste in
the cereal tanks, thus human contact with rodent
excretions occurs, which leads to human infection
with Hantavirus (4). Mass field work has also become
one of the variants of infection (5). In today’s world,
field and farm work is done by industrial organizations
that use autonomous-specialized equipment, comb
pared to years past, where manual labor of workers
was previously used. The use of modern equipment,
personal protective equipment, has reduced human
contact with field mice and their biological secretions,
which in turn has reduced the incidence of this
pathology. Also, with the development of modern
organization of health care and improvement of the
quality of medical care, it became possible to better
and competent diagnosis of HFRS in organizations
where there is a risk of infection with this pathology,
and also allowed better diagnosis of the pathology in
conditions of civil medicine (6). One of the factors that
has reduced the incidence of HFRS is the concentration
of the population in cities, which allows people to
move away from private homes, as rodents use human
homes not only as a place to find food, but also as a
warm and comfortable place to live. It should also be
noted that at the moment there is supporting evidence
that hantaviruses can be carried not only by rodents,
but also by other mammals, including bats (7). There is
statistical data confirming an increase in the incidence
of HFRS in patients during the spring and fall seasons.
It should be noted that the incidence of this pathology
increases from year to year.

Virus Morphology

HFRS is a viral disease which is caused by a whole
family of viruses, which includes such viruses as:
Hantaan virus (HTNV), Amur virus (AMV), Seoul
virus (SEOV), Dobrava virus (DOBV), Puumal virus
(PUUV). An important feature is that these viruses
are capable of causing disease of varying severity.
There are studies demonstrating that with different
species diversity of Bunyaviridae viruses, the disease
has different degrees of severity (8). It should also
be noted that the studies are not numerous and
require further study and consideration. The viruses
themselves are enveloped RNA-containing spherical
viruses with a diameter of 80 to 120 nm and form a

separate genus in the family Bunyaviridae (9). The
genome consists of three single-stranded RNAs with
anegative sense that share a common 3’-end sequence
of genome segments. S (small), M (medium) and L
(large) segments, encode nucleoprotein (N), envelope
glycoproteins (Gn and Gc), and protein L or viral
RNA-dependent RNA polymerase, respectively (10-
12). The morphology of this virus allows it to tolerate
high temperatures, thereby allowing the infection to
persist in an aggressive environment. Despite this,
the virus is easily killed when heated to 60 C ° for 30
minutes, exposed to UV irradiation and using organic
solvents (13). This fact makes it possible to control the
virus using specialized equipment, as well as to use
personal protective equipment for humans, which in
turn will reduce the risk of human exposure to infecting
agents. In most cases, chemical agents are still used to
kill rodents (14). These methods can help to limit the
spread of the virus, but cannot eliminate it completely.
It is very difficult to completely get rid of, or reduce
the epidemiological zones, because anyway man will
always be closely connected with nature, and regardless
of the technological progress mankind will not be able
to give up agricultural production, and completely get
rid of interaction with animals, so this disease will exist
and change, thus people will be interested in treatment
for a long time. Based on existing studies, analyzing
dangerous epidemiological areas, there are results in
which the incidence remains high from year to year.
It is important that in these areas’ methods are used to
control the virus, but the epidemiological zones are not
reduced and the incidence is not reduced.

Pathogenesis is Associated with Changes in
Hemodynamics

The pathogenesis of HFRS disease is not fully
discovered, but there are already studies that have
come close to deciphering this pathology. Hantavirus
enters the human body through biological secretions
of rodents, then the virus enters human cells through
the respiratory and digestive systems, less often
through the mucous membrane of the eyes (15,16).
The damaging factor, namely inflammation, targets
vascular endothelial cells, which in turn impairs
their permeability, resulting in leakage from the
bloodstream (17). There are studies that prove that
the severity and the course of the disease depends on
different associations of hantavirus RNA load (18). An
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analysis of renal biopsies obtained from infected and
uninfected patients was performed, concluding that
intercellular contacts of the ZO-1 compound located
in glomerular and tubointerstitial cells were impaired
in infected patients. It is also important that the values
of peptide reduction in cells correlate with the severity
of clinical symptoms. Undoubtedly, the recovery of
patients from hantavirus-induced HFRS, as well as
other viral diseases, depends almost entirely on the
immunological activity of the organism. Therefore,
the pathogenesis is completely associated, with the
action of the complement system, T-cell response,
B-cells, and cytokine production, where everything
and leads to the phenomenon of cytokine storm (19).
This theory has already been supported by multiple
studies describing those bioactive substances produced
by macrophages, monocytes and lymphocytes in
response to an inflammatory agent are involved in
the regulation and activation of inflammation (20).
There are studies demonstrating that during the febrile,
hypotensive and oliguric period, serum concentrations
of TNF-a, IL-6, IFN-y, IL-8, IP-10 and RANTS are
increased in the blood, and their levels are directly
related to the severity of clinical symptoms. Thus, it
was concluded that cytokines, namely TNF-a, IL-1
and IL-6, are mediators that lead to febrile syndrome,
septic shock, as well as due to them increased
production of acute phase proteins. There have been
results highlighting that the cytokine IFN- has
the ability to act on endothelial cells, increasing the
permeability of the vessel wall. IFN-f type 1 (IFN-B
o/PB) this cytokine is produced during viral infection,
in proof there are studies that in vivo and in vitro
showed that IFN-f is increased in serum (21). Another
representative of cytokines is [FN-y, the concentration
of which also increases with the manifestation of the
disease, so the dependence of the concentration, the
manifestation of clinical symptoms, and the severity
of the disease was investigated, resulting in a direct
correlation of indicators (22). In the overall totality
of the results obtained, a protective function of the
immune system, represented by the cytokine storm,
which is aimed at the elimination of the virus from
the body, but at the same time is itself a manifestation
of immunopathology, which also damages the body
itself, is indeed observed. This defensive reaction leads
to general clinical syndromes in the body: general
toxic, hemodynamic disorders, acute renal failure,
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disseminated intravascular coagulation, abdominal
(dyspeptic) syndrome and respiratory syndrome (23).
Thus, when the immune response gets out of control, it
leads to irreversible consequences in the body.

Clinic of the Disease

Infection of humans with the virus that causes
HFRS occurs through inhalation of virus-containing
aerosols released from rodent excretions, such as
urine, feces, and saliva. In this way, the virus is
transmitted by airborne droplets and spreads in the
body. Infection and the disease process are divided
into clinical periods: incubation, febrile, hypotensive
shock, oliguric, polyuric, and recuperative periods. The
incubation period may take 1-5 weeks. The next period
is febrile, which lasts 3 to 5 days, manifesting itself by
clinical symptoms such as fever, chills, thirst, cough,
muscle and joint pain, which are not characteristic of
a particular disease, so in practice these symptoms are
usually written off as acute respiratory diseases (ARI).
The key moment comes when the manifestation
of hemorrhagic syndrome is determined, which in
turn is represented by a petechial rash. All the listed
manifestations vary and there is no clear gradation.
Further, the course of the disease progresses to
hypotensive shock, it lasts from several hours to several
days. This period is very important in treatment, as it
requires special attention and monitoring the dynamics
of blood pressure, as it can rapidly fall to low values,
which in turn aggravates the patient, as low blood
pressure in combination with inflammatory renal
damage closes in a pathological circle, which leads to
deep kidney damage. The oliguric period (3 to 7 days),
is, according to numerous studies, the most fatal, as
patients die predominantly during this period (24). It
is essential that all pathological manifestations reach
their maximum, namely, general toxic manifestations,
hemodynamic disorders, renal failure, etc in this period.
Then there comes a period that leads to the resolution
of the disease is polyuric (1-2 weeks). Here the pain
disappears, sleep and appetite normalize, and diuresis
resumes. All this is aimed to improve the patient’s
condition. And the final distinguished period is the
period of recuperation (3-6 months), as pathological
processes subside, laboratory parameters such as
creatinine and urea are normalized. It is important to
understand that acute condition caused by HFRS can
lead to the development of non-cardiogenic pulmonary
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edema, pathological development is directed towards
ARDS, which closes with the death of the patient.
The time and transition from one stage to another,
depends not only on different hantavirus serotypes,
but also depends on compensatory and individual
body characteristics. Currently, there are no existing
methods that can predict the exact stage and guarantee
the transition from one to another, so there is a need for
a more accurate differential diagnosis of the disease,
and an increase in the speed of obtaining test results. A
study was conducted to analysis the medical histories
of children with HFRS and compare symptoms in
children with adults to identify the characteristics of
the disease. The result was similarity of symptoms
with adult patients (25).

Markers in the Diagnosis of HFRS

In scientific studies related to HFRS disease, a lot
of data was obtained, namely, a new feature of more
in-depth pathogenesis was revealed, as a precursor
of natriuretic hormone called NTproBNP peptide
was identified (26). It was possible to achieve the
detection of NTproBNP peptide in the blood, thus it
became possible to focus on the concentration of this
peptide and analyze the degree of damage to the body,
as well as to use as a diagnostic marker in the disease
of HFRS (27). In essence, this peptide has become a
marker that can now be used in the diagnosis of the
disease and used to analyze the disease. This peptide is
released in response to renal and cardiac damage. This
peptide is known to be elevated during all periods of
HFRS disease, but its maximum serum concentration
is reached during the oliguric period. This is due to
the fact that NTproBNP peptide is produced by heart
cells in order to reduce the hemodynamic load on the
heart (28,29). This may be due to the fact that during
the disease of HFRS in conjunction with pathological
syndromes, there is hemorrhage in the right atrial
auricle, which provokes receptors for the production of
the peptide. It should be noted that the manifestation of
renal pathology also leads to retention of NTproBNP
peptide, which increases its concentration in the blood
as its excretion from the body is impaired. (30). Thus,
the manifestation of cardiorenal syndrome type 3
leads to an increase in serum peptide concentration.
Currently, studies have been carried out investigating
the effect of clotting system and folate cycle gene
polymorphism on echocardiographic parameters in

HFRS (31). The F7:10976 G/A gene polymorphism
is known to decrease gene expression, resulting in
lower levels of factor VII, which is used as a marker
of thrombosis formation and myocardial infarction.
Thus, it was revealed that allele a of F7:10976
G/A gene was detected more often in patients with
developed signs of thromboendocarditis, and genotype
G/G of FGB: -455G/A gene was often detected
in myocardial longitudinal peak strain disorder.
Thus, it is possible to distinguish and diagnose each
period, as well as to analyze and speak about the
patient’s prognosis. Due to competent analysis and
identification of patterns, a new marker of HFRS,
which is a biological component of the body (peptide),
has been identified, which allows to diagnose
the disease without using external substances for
diagnosis without infusion. Therefore, this fact may
allow improving the quality and speed of diagnosis of
HFRS. Despite already having disease markers that
were detected at different periods of the disease, they
can fall out of the cycle and also overlap with each
other, which in turn certainly blurs the clinical picture.
These features are important when choosing the right
treatment tactics.

Diagnosis of HFRS with an Emphasis on
Instrumental Methods of Investigation

The most important thing in the practice of any
clinician is an early diagnosis, because it is early
diagnosis that will solve the patient’s problem with
lower consequences, namely damage to organs and
systems, and increase the likelihood of complete
recovery. Therefore, it is very important to identify
the patient as early as possible and begin specialized
treatment of the patient. It is known that everything
1s not limited to one method, there are also used
laboratory methods (biochemical, serological),
electrocardiography (ECG), chest radiography in
direct projection, renal ultrasound, and determination
of oxygen saturation (SpO,) using pulse oximeter
(32-35). Further, it is necessary to expand on the
above studies. The use of the biochemical blood test
is more general, and indicates general inflammation
despite the fact that the spectrum is much broader
compared to the general blood test, clear detection of
the virus is not detected. Therefore, in such a case, a
serological method of investigation is further used,
which in turn allows definitive confirmation and
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identification of the virus that causes HFRS (36).
Discoveries in the field of HFRS diagnosis do not
stand still, so there is a development of this direction
and research in this area. A patent has been received
for a method that makes it possible to increase the
accuracy, speed and quality of HFRS diagnosis at
carly stages (RU Patent 2735810). This invention
allows to carry out a diagnosis of HFRS, using the
results of research, which are based on syndromes,
such as fever, hemorrhagic syndrome, urinary
syndrome and using ultrasound elastometry method
allows to make an accurate diagnosis quickly, namely
by determining the stiffness of the renal parenchyma
when the stiffness value is below 16 kPa, and if the
patient has the syndromes listed above, then the
patient can be diagnosed with hemorrhagic fever with
renal syndrome. And if the stiffness is above 16 kPa,
then the diagnosis cannot be HFRS. The presented
method development bears unique properties, namely
that the method is very cheap and easy to use, as it
does not use expensive equipment. This method makes
it possible to increase the speed of diagnosis, as well
as to use it in hospitals that are less financed and thus
have less equipment. Therefore, this method is already
recognized and used in practice.

Treatment

HFRS carries many features that need to be
considered in the treatment of this disease. The
following treatments and studies were conducted
on adult patients. There are many drugs that can be
used in treatment, namely, including IFN-q, steroids,
and cyclophosphamide, they have been shown to
be effective in improving the condition of patients
(37,38). It is also important to understand that special
attention needs to be given to the patient by equalizing
the water-salt balance, as due to the implications of the
clinic, this is the primary goal in stabilizing the patient
during the disease (39). One of the antiviral drugs
ribavirin (1-beta-D-ribofuranosi-11,2,4-triazole-3-
carboxamide) was used in the treatment of patients, and
it was found that for the best effectiveness of the drug
it is necessary to start treatment as early as possible,
this allows achieving a rapid recovery, but also an
important feature that with its use the mortality of
patients was higher (40). New monoclonal antibodies
(MAbs), which have shown good results in trials, are
a hope to improve the effectiveness of HFRS therapy
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(41). An important problem is that there is no specific
treatment for children, so the treatment of patients is
only symptomatic.

Prevention

HFRS is a very common pathology, thus it remains
a current problem in epidemiology. As we already
know, the way of infection is practically figured out.
At the moment we know how to fight it, namely to
use individual means of protection, to protect one’s
home from rodents to use poisonous substances (42-
44). All this is used by the population and it is also
important to carry out sanitary-educational measures
for the population, which allowed to increase the
safety of the population in epidemiological foci. These
measures already exist and in most cases are used,
but the infection of the population still occurs, so
they are not the key to solve the problem. Therefore,
all hope of preventing HFRS should be directed to
vaccination of the population, which would allow to
receive protection properly. In connection with this,
a Hantavax vaccine was developed in China (Korea
Green Cross, Seoul, Korea), which was based on dead
Hantavirus DNA, this was derived from the brain of
infected rodents, but its effectiveness tended to zero
over time, and eventually became completely useless
(45-47).

Conclusion

As a result, HFRS remains and will continue to be
an urgent problem for which a lot of effort will have
to be put into finding a solution, also the pathogenesis
of the disease will have to be fully studied, and new
methods of individual protection, chemical substances,
with higher effectiveness and greater humanity to
the reservoirs of the virus will have to be invented.
This would help reduce transmission in humans and
would have a major impact on reducing the incidence
of the disease. The development of new drugs would
produce more effective results, thereby improving
the therapy for HFRS disease. Creation of a working
vaccine would lead to the development of general
immunity in the population, could lead to a complete
victory over the problem. Therefore, it is necessary to
work together with the entire scientific community to
achieve these results in the future.
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Abstract

We present a case of a 15-year-old female with severe malnutrition (BMI =11.25
m?/kg) caused by avoiding high-carbohydrate foods after being misdiagnosed with
Type 1 Diabetes Mellitus and later diagnosed with Maturity Onset Diabetes of
the Young (MODY) type 2, which led to anorexia nervosa (AN) subsequently.
The report aims to examine the possible transitions between different types of
disordered eating and eating disorders (EDs) and to stress the importance of further
counseling for patients with chronic illnesses, particularly in cases where daily
dietary habits could be significantly impacted.

Oz

Bu yazida, genclerde goriilen erigkin tipi diyabet (MODY) tip 2 tanisi yerine
konulmas: yanlislikla Tip 1 Diabetes Mellitus tanist konulan sonrasinda yiiksek
karbonhidratli gidalardan kaginma nedeniyle ciddi beslenme bozuklugu (BMI=11,25
m*kg) yasayan ve Anoreksiya Nervoza (AN) ile sonuglanan 15 yasinda bir kiz
olgu sunulmustur. Rapor, farkli diizensiz yeme tiirleri ve yeme bozukluklari (YB)
arasindaki olas1 gegisleri incelemeyi ve dzellikle giinliik beslenme aligkanliklarinin
onemli Olgiide etkilenebilecegi durumlarda, kronik hastaligi olan hastalara daha
fazla danigmanlik verilmesinin dnemini vurgulamay1 amaglamaktadir.

Introduction

Chronic diseases like diabetes mellitus (DM) demand profound
adjustments in one’s lifestyle, particularly regarding daily dietary
choices (1). Beyond the physical transition, there is a pressing need for
emotional, psychological, and social adaptability, and without the proper
emotional scaffolding, this emotional weight may be overwhelming
(2). The diagnosis of DM can be distressing and lead to a sense of loss
of control over one’s body, driving some individuals towards behaviors
that provide a sense of control. Individuals with DM, especially Type 1
DM, must pay close attention to their diet, carbohydrate counting, and
meal planning to manage their blood sugar (3,4). This focus on food
could potentially highlight or exacerbate underlying eating disorders
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(EDs) or disordered eating behaviors DEBs (5). On the
other hand, during adolescence, a period marked by
profound transformations and increased body image
anxieties, individuals diagnosed with Type 1 DM
face a heightened susceptibility to developing eating
disorders (6).

Given the focus on diet and health, some individuals
with DM might become overly preoccupied with eating
only “clean” or “healthy” foods, leading to orthorexic
behaviors (7). Orthorexic behaviors refer to tendencies
that align with an excessive focus on eating “healthy”
or “clean” foods and avoiding those perceived as
“unhealthy”. They might be occasional or temporary
and can be part of a broader interest in health without
significantly impacting daily life. On the other hand,
orthorexia, often termed orthorexia nervosa (ON),
is an extreme and pathological extension of these
behaviors (8,9). It denotes a chronic and pervasive
obsession with dietary purity, where one’s dietary rules
become increasingly rigid. ON can lead to significant
interference in daily life, including social isolation,
emotional distress, and potential health complications
(10,11). In short, while orthorexic behaviors highlight
an unhealthy emphasis on “clean” eating, ON engulfs
one’s identity and self-worth in the pursuit of a “pure”
diet. ON is not formally recognized as a distinct eating
disorder diagnosis in the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5)
(12). The difference between ON and other EDs is
the motivation behind the restrictive behavior. While
anorexia nervosa (AN) or bulimia nervosa (BN)
focuses on the quantity of food and weight control,
ON is about the quality of food and its perceived
health benefits or potential harms (13,14). On the
other hand, orthorexic behaviors can transition into or
coexist with AN, though they are distinct conditions
with different primary motivations (14). Both ON and
AN may have underlying vulnerabilities like a need
for control, perfectionism, or anxiety (13,15). While
orthorexic behaviors initially stem from a concern
about the purity or healthfulness of food over time,
this focus can evolve, transitioning from an emphasis
on food quality to its quantity and shifting from health
considerations to concerns about weight and body
shape (16).

We present a 15-year-old female who, influenced
by family members’ traumatic diabetes complications,
avoided high-carbohydrate foods, leading to AN. The
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goal is to enhance disordered eating, facilitating early
detection of EDs in patients with chronic conditions.

Case Report

The patient is a fifteen-year-old female admitted
to an adolescent medicine service with malnutrition
(body mass index of 11.25 m*kg, SDS; 8.03, weight
for height; 57.65%). It was learned that during routine
blood assessments at the age of 12, hyperglycemia
was identified, accompanied by an HbA1c value at the
upper threshold, leading to a provisional diagnosis of
Type 1 DM in the honeymoon phase. Following this
diagnosis, she was prescribed a dietary regimen under
the guidance of a clinical dietitian to maintain optimal
blood glucose levels. After adhering to a stringent
DM dietary regimen for one year, she experienced a
weight loss of 6 kg over ten months. Since there was
no need for insulin treatment during follow-ups, at the
age of 13, the patient had a genetic test that revealed a
heterozygous mutation in the glucokinase gene (GCK),
confirming a diagnosis of Maturity Onset Diabetes of
the Young type 2 (MODY2). She was informed that
strict dietary adherence was unnecessary. However,
after a noticeable decline in her interest in food and
eating patterns, she sought evaluation at another
medical facility, where she was diagnosed with AN. As
a result, a therapeutic regimen of fluoxetine (1x20 mg/
day) and aripiprazole (1x5 mg/day) was prescribed.
Figure 1 illustrates the patient’s weight changes and
diagnoses over time.

In the preceding six months, she has been
administered levothyroxine (LT4) at a dosage of
25 mcg/day, with the last administration occurring
two days prior. It was learned that this therapeutic
intervention was in response to a diagnosis of euthyroid
sick syndrome (ESS), which was evident from the
diminished serum concentrations of triiodothyronine
(T3) and thyroxine (T4), notwithstanding the
preservation of thyroid-stimulating hormone (TSH)
levels. She was premenarchal, and her family
history revealed that her grandmother and aunt were
diagnosed with type 2 DM and experienced vascular
complications. The records indicate that the patient
resided in an alternate city and visited our locality for
vacation. During her stay, she sought a consultation at
the adolescent health department of our institution for
routine monitoring.
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Upon initial examination, the patient appeared
extremely malnourished. Hair presentation was thin
and desiccated, and while the skin was parched, lanugo
was observed on both the facial and dorsal regions. She
had acrocyanosis and was not hypothermic. Her heart
rate was elevated at 130-140 beats/min, and her blood
pressure measurements bordered on hypotension.
She experienced no prior episodes of dizziness or
syncope. During the consultation, the patient revealed
that although she initially had no concerns about body
size, shape, or weight when her condition began,
the background of having family members suffering
major complications of diabetes and subsequent
weight loss as an achievement for her occasionally
triggered fixations on these factors, leading to mixed
feelings about her body weight. She did not report any
obsessive-compulsive behaviors in other areas of her
life.

The patient was admitted for comprehensive
assessment and therapeutic intervention. She had
tachycardic values, and weight gain could not be
achieved despite the calorie increase. Laboratory
evaluations, comprising a complete blood count,
hepatic and renal function tests, and serum
biochemistry, all yielded results within the normal
range. Electrocardiogram and echocardiogram
evaluations were normal. Results from thyroid
function tests were within normal ranges. The
anti-thyroid peroxidase antibodies (AntiTPO) and
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transglutaminase antibodies were negative. Fasting
and postprandial blood glucose concentrations ranged
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at 5.9%. During the patient’s hospitalization, daily
caloric intake was regulated. Given that a MODY2
diagnosis does not carry the same risk of complications
as Type 1 or Type 2 DM, there was no blood glucose
monitoring, and her diet did not incorporate techniques
like carbohydrate counting to mitigate hypo- or
hyperglycemia. She did not want to eat certain foods
that contained carbohydrates and was angry when
presented with them in the early stages of the stay.
Thorough guidance and counseling were offered
on both MODY2 and issues related to disordered
eating, encompassing eating disorders. Based on the
decision to monitor thyroid tests during a follow-up,
LT4 treatment was discontinued. On the fifteenth day,
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readings stabilized within the normal parameters.
Following a 1-kilogram weight increment observed
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the patient’s weight has reached 33 kilograms, and
she remains under consistent monitoring with an
aripiprazole and fluoxetine regimen. Concurrently,
there is notable progress in her physical and emotional
well-being.

Discussion

Maturity Onset Diabetes of the Young Type 2
(MODY?2) results from mutations in the glucokinase
(GCK) gene and is a subtype of monogenic diabetes
(17). This variant typically manifests as mild, non-
progressive hyperglycemia, often detected in childhood
or adolescence without the usual high blood sugar
symptoms (18). Diagnosed through genetic testing,
its presence hints at a hereditary pattern, with blood
glucose levels often resting between 100 mg/dL (5.5
mmol/L) and 144 mg/dL (8.0 mmol/L). While lifestyle
modifications usually manage MODY2, insulin or
other diabetes medications are generally not required.
Due to its mild nature, MODY?2 carries a lower risk of
diabetes-related complications than typical type 1 or
2 diabetes (17). Proper diagnosis is crucial to ensure
appropriate care and prevent unnecessary treatments.
Awareness of MODY?2 is important because its
management and prognosis can differ significantly
from the more common type 1 or type 2 diabetes.
Specific disordered eating habits have not been
directly linked to MODY?2 in the scientific literature
in the same way they have been associated with
type 1 or type 2 diabetes mellitus (19,20). However,
introducing dietary implications or required changes
from such diagnoses can be overwhelming, potentially
leading to anxiety about food choices and avoiding
specific foods. As for our case, the records indicate
that following the honeymoon stage of type 1 DM
diagnosis, the patient commenced a dietary regimen
under the supervision of a registered dietitian. Due
to a delayed diagnosis of GCK-MODY, unnecessary
dietary interventions, and a familial antecedent of Type
2 DM with concomitant severe complications, the case
developed orthorexic behaviors. There has not been
specific literature directly linking orthorexic behaviors
with MODY. Orthorexic tendencies often begin with a
genuine intent to eat healthily, emphasizing organic or
“clean” foods. Over time, this preference can intensify
into strict rules, with more foods labeled “unhealthy”
and eliminated (8). As this behavior becomes rigid,
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emotional responses intensify; eating “pure” foods
may bring feelings of virtue, while deviations cause
guilt. Eventually, these behaviors may dominate daily
life, leading to avoiding social situations involving
food, nutritional deficiencies from a narrowing list of
“acceptable” foods, and significant distress (13).

On the other hand, prolonged restriction in any
context about foods may lead to psychological changes.
Over time, our case might have derived satisfaction
from this condition’s pronounced and reinforcing
effects. Orthorexic behaviors, driven by an obsession
with “pure” or “healthy” food, can potentially evolve
into AN, characterized by a fear of weight gain and
a distorted body image. Shared underlying traits like
a need for control or perfectionism can predispose
individuals to both disorders (13). Over time, dietary
restrictions associated with orthorexia can lead to
significant weight loss, and the resulting body changes
might shift concerns to weight and shape, hallmarks
of AN. Additionally, societal pressures emphasizing
thinness or considering weight loss as success may
exacerbate this transition. While there is potential for
progression from orthorexic behaviors to anorexia, it
is not universal (21).

Another feature that needs to be emphasized in
our case is initiating levothyroxine (LT4) treatment
because of euthyroid sick syndrome (ESS) due to
weight loss (22). It is characterized by low circulating
tritodothyronine (T3) levels, increased reverse T3,
and normal or low levels of thyroxine (T4). Serum
thyroid-stimulating hormone (TSH) may be low,
normal, or slightly elevated. These alterations are
considered adaptive and beneficial during acute
illness but might contribute to prolonged illness
in chronic conditions. While the ESS is the most
common thyroid alteration in that situation, primary
hypothyroidism can also be seen, although it is less
common in this context. It is important to note that the
symptoms of hypothyroidism, including fatigue, cold
intolerance, dry skin, and constipation, may be similar
to those of AN (23). The reason for the development of
primary hypothyroidism in individuals with AN is not
entirely clear. It might be linked to extreme nutritional
deficiencies or autoimmune processes. Some studies
suggest a higher prevalence of autoimmune disorders
in AN, which might predispose to autoimmune thyroid
diseases, such as Hashimoto’s thyroiditis (24). Our
patient was evaluated in this respect, and antithyroid
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antibodies were negative. However, selenium and
iodine levels could not be evaluated. Notably, most
of these thyroid abnormalities resolve as the patient
gains weight and recovers from AN (22). Given that
many people with AN have an impaired physiological
state, starting with a lower dose and increasing it
gradually may be prudent. The patient in this report
was initially prescribed LT4 to manage ESS resulting
from AN. However, due to tachycardic episodes and
an inability to achieve adequate weight gain, the LT4
treatment was discontinued. After discontinuing LT4,
tachycardia typically improves within days to a few
weeks. This timeline can vary based on factors such
as the drug’s half-life, previous dose, individual
metabolism, coexisting medical conditions, and
concurrent medications. Upon follow-up, tachycardic
values showed improvement, and appropriate weight
gain was noted. Concurrently, thyroid functions
remained within normal limits.

Conclusion

Addressing chronic conditions requires an
understanding that challenges are not limited to the
physiological realm. There is a deep-seated symbiosis
between the psyche and the body, especially when
managing diseases that permeate daily life and self-
worth. Putting much emphasis on dietary shifting may
lead to high-risk thoughts arising in an obsessive focus
on foods. Extending psychological counseling can
alleviate mental burdens and pave the way for holistic
well-being and adept disease management.
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