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. Degerlendirilmek lzere gonderilen yazilarin daha énce basili olarak

veya elektronik bir formatta baska bir yerde yayimlanmamis olmasi
veya bir baska dergide veya elektronik ortamda yayimlanmaya
yonelik degerlendirme asamasinda bulunmamasi, tarafimizdan kabul
edildiginde benzer bir formda herhangi bir dilde yayimlanmamis olmasi
gereklidir. Kongre, sempozyum veya elektronik ortamda sunulmus
bildiriler veya 6n c¢aligmalar, bu durumun belirtimesi kosuluyla
yayimlanabilir.

. BILIMSEL SORUMLULUK

Yazilarin tim bilimsel sorumlulugu yazarlara aittir. Génderilen makalede
belirtilen yazarlarin calismaya belirli bir oranda katkisinin  olmasi
gereklidir. Yazarlarin isim siralamasi ortak verilen bir karar olmaldir.
Yazarlar “Yazar Onay Formunu” doldurarak isim siralamasini, bilimsel
sorumlulugu, yazinin daha énce baska bir yerde yayinlanmadigini veya
degerlendirme asamasinda olmadigini kabul etmis sayilirlar. Yazarlarin
tUmantn ismi yazinin bashginin altindaki bélimde yer almalidir. Yazarlk
icin yeterli dlcutleri karsilamayan ancak calismaya katkisi olan tim
bireyler “Tesekkir” kisminda siralanabilir

. ETIK SORUMLULUK

Turkiye Gocuk Hastaliklari Dergisi Helsinki Bildirgesi etik standartlarina
(http://www.wma.net/en/30publications/10policies/b3/index.html)
uymay! prensip olarak kabul eder. Bu nedenle insanlar Gzerinde yapilan
tUm galismalarda, yazinin Gere¢ ve Yontemler kisminda etik kurul
onay! alindigi belirtimelidir. Calismanin yapildigi hasta veya gonuilliler
bilgilendirilerek yazill onaylari alinmali ve makalenin Gereg ve Yontem
kisminda yazilmalidir. Hayvanlar Gzerinde yapilan ¢alismalarda, yazinin
Gerec ve Yontem kisminda cgalismanin Laboratuvar Hayvanlarinin
Bakimi ve Kullanimi  Kilavuzu  (www.nap.edu/catalog/5140.html)
prensipleri dogrultusunda yapildidi ve ilgili kurumdan etik kurul onayi
alindigr belirtimelidir. Gerek goérllirse editér tarafindan etik kurul
onayinin bir 6rnegi yazarlardan istenebilir.

Eger makalede daha énce yayinlanmis alinti yazi, tablo, resim vs. var

ise yazarlar; yayin hakki sahibi ve yazarlarindan yazili izin almak, ayrica
bunu makalede belirtmek zorundadir.

Eger makalede dogrudan veya dolayli ticari baglanti veya galisma igin
maddi destek veren kurum mevcut ise yazarlar; kaynak sayfasinda,

kullanilan ticari Urtn, ilag, ila¢ firmasi vb. ile ticari hicbir iliskinin
olmadigini veya varsa nasll bir iliski oldugunu bildirmek zorundadir.

Hastalar ve Calismaya Katilanlarin Gizlilik ve Mahremiyeti

Yazarlar, makalede hastanin kimligini belirtir nitelikteki ifadeler, isim, isim
kisaltmalari, hastane protokol numaralar kullanmaktan kaginmalidir.
Bilimsel amaglar agisindan hastanin fotografinin kullanimasi gerekiyorsa
hastadan (ya da anne-baba, ya da vasisinden) yazili “bilgilendirilmis
olur” onam formu alinmalidir. “Bilgilendirilmis olur” alindigi da makalede
belirtilmelidir.

. DEGERLENDIRME ASAMASI

Dergiye gonderilen yazilar 6ncelikle dergi sekreterligi tarafindan
bicimsel olarak degerlendirili. Gonderilen yazilar, editér ve yardimci
editorler ile en az iki danisman (hakem) tarafindan incelenir. Editor ve
yardimci editérler gerek goérdiigiinde makaleyi tclncl bir danismana
gonderebili. Danisman belirleme yetkisi tamamen editdr ve yardimai
editdrlere aittir. Danismanlar belirlenirken derginin uluslararasi yayin
danisma  kurulundan isimler segilebilecegi gibi yazinin  konusuna
gbre ihtiyag duyuldugunda yurt icinden veya yurt disindan bagimsiz
danismanlar da belirlenebilir.

Editér makalelerle ilgili bilgileri (makalenin alinmasi, igerigi gbézden
gecirme sureci, hakemlerin elestirileri ya da varilan sonug) yazarlar ya
da hakemler disinda kimseyle paylasmaz. Hakemler ve yayin kurulu
Uyeleri topluma acik bir sekilde makaleleri tartisamazlar. Hakemler
gbzden gecirmelerini bitirdikten sonra, degerlendirmelerini editére
gonderir. Yazarin ve editdriin izni olmadan hakemlerin degerlendirmeleri
basilamaz ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen
gosterilir. Bazi durumlarda editérin kararyla, ilgili hakemlerin makaleye
ait yorumlar ayni makaleyi yorumlayan diger hakemlere génderilerek
hakemlerin bu slrecte aydinlatimasi saglanabilir.

Editérler kurulu, makalede duzeltmeler yapma hakkini sakli tutar.
Dergiye gdnderilen 6zgiin calismalara en gec sekiz hafta icinde, olgu
sunumlarina en geg alti hafta icinde cevap verilir.

Duzeltme istenen makalelere, hakemlere verilen yanitlari iceren ayri bir
yazi eklenmelidir. Major dizeltmeler igin alti hafta, minér dizeltmeler
icin dort hafta sure verilir. Asagdida belirtilen yazim kurallarina uymayan
yazllar, icerik acisindan degerlendirmeye alinmadan yazarlara iade edilir.
Yazilarin gelis tarihleri ve kabul edilis tarihleri makalenin yayimlandigi
sayida belirtilir.

. YAZININ HAZIRLANMASI

Yazilar, “Times New Roman” karakterinde cift satir aralkli olarak
ve 12 punto kullanilarak yazilmali, sayfanin her iki kenarinda 2,5 cm
bosluk birakimalidir. Yayin metni IBM uyumlu bilgisayar programinda
(Microsoft Windows, en az Word 98) hazirlanmis olmalidir. Sayfalara
baglik sayfasindan baslayarak sirayla numara verimelidir. Numaralar
sayfanin sag alt kosesinde yer amalidir. Yazilar “Uluslararasi Tip
Dergileri Editorleri Kurulu” tarafindan belirlenen: Biyomedikal Dergilere
Gonderilen Makalelerin Uymasi Gereken Standartlar'a (http://www.
icmje.org) uygun olmalidir. Yazinin génderildigi ana metin dosyasinin
icinde yazar isimleri ve kurumlara ait bilgi yer almamalidir.

Makalede kullanilan kisaltmalar uluslararasi kabul edilen sekilde olmal,
ilk kullanildiklart yerde acik olarak yazimali ve parantez icinde kisaltiimig
sekli gosterilmelidir. TUm metin boyunca kisaltiimis sekil kullaniimalidir.
Uluslararasi kullanilan kisaltmalar icin “Bilimsel Bir Makale Nasil
Yazilir ve Yaymlanir (http://journals.tubitak.gov.tr/kitap/maknasyaz/)”
kaynagina bagvurulabilir.

Yazar Onay Formunun Hazirlanmasi

Yazi incelenmek Uzere dergiye gdnderilirken yazar onay formuda
goénderilmelidir. Bu forma http://dergipark.gov.tr /tchd adresinden
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ulagilabili.  Yazinn daha o&nce bir dergide yayinlanmamis veya
yayinlanmak Uzere goénderimemis oldugunu ve goénderilen yaziya
tim yazarlarin onay verdigini bildiren, makaledeki isim sirasina uygun
bicimde yazarlarca imzalanmis bir Ust yazi makalenin kaydi sirasinda
online degerlendirme sistemine yuklenebilir. imzall Ust yazi ayrica
tarayicl ile taranarak e-posta yolu ile tchdergisi@gmail.com adresine
veya +90 (812) 347 23 30 faks numarasina faks araciigyla da
goénderilebilir. Imzall Ust yazida ayrica tiim yazarlarin makale ile ilgil
bilimsel katki ve sorumluluklari yer almali, ¢calisma ile ilgili herhangi bir
mali ya da diger cikar catismasi alani varsa bildirimelidir.

Yazar onay formu tim yazarlar tarafindan imzalandiktan sonra islak
imzall orijinal sayfasi Turkiye Cocuk Saglgl ve Hastaliklar Dergisi
Sekreterligi Ziraat Mah. irfan Bastug Cad. Kurtdereli Sok., Altindag,
Ankara, Turkiye adresine gonderilebilir.

Tesekkiir Bolimii

Teknik yardim, yazma ve duzeltme yardimi, veri toplama, analiz vs.
gibi konularda yazilara katkisi olan; ancak yazarlk kriterlerini tam
karsilamayan kisilerin timU tesekklr boéliminde belirtimelidir. S6z
konusu yazida ¢alismaya yapilan tim mali katkilar ve varsa sponsoru
da belirtimelidir. Sponsorun destegdi sadece finansal destek boyutunda
ise “tesekkur” kisminda belirtilmelidir. Sponsor kurum, yontem, istatistik
degerlendirme veya makale yaziminda yer almigsa, bu katki “gerec ve
yontemler” bélumdnde belirtimelidir. Yazarlar ya da ¢alisma sonuglari
ile ilgili herhangi bir gikar ¢atismasi yoksa bu durum da bildirilmelidir.

Baslik Sayfasi

Yazinin baslik sayfasinda, yazinin Tirkge ve Ingilizce basligi, bosluklar
da dahil 40 karakteri asmayacak sekilde Tirkge ve ingilizce kisa
baslgl, yazarlarin acik ad, soyadlar akademik Unvanlari (MD ve phD
belirtilerek) ile birlikte yazimalidir. Calismalarin yapildigi klinik, anabilim
dali/bilim dal, enstitl ve kurulusun adi belirtiimelidir. Baslik sayfasinda
yazismalarin yapilacagdi kisinin adi, yazisma adresi, elektronik posta
adresi, telefon ve faks numaralar yer aimalidir. Calisma, daha once
bir kongre ya da sempozyumda bildiri olarak sunulmus ise bu sayfada
belirtilmelidir.

Anahtar s6zcUkler Index Medicus Medical Subject Headings (MeSH)'e
uygun olacak sekilde en az iki en fazla bes adet olmalidir. Bunun icin
“www.nlm.nih.gov/mesh/MBrowser.html” adresine basvurulabilir.

Ozgiin Aragtirmalar

Arastirma yazilarn; Turkge baslk, Turkce bolimlendirimis 6zet
(en fazla 300 kelime olacak sekilde Amag, Gerec ve Yontemler,
Bulgular ve Tartisma basliklan altinda yazimalidir), Turk¢e anahtar
sozcUkler, ingilizce baslik, ingilizce bélimlendirimis ézet (en fazla
300 kelime olacak sekilde «Objective, Material and Methods, Results,
Conclusion» bagliklar altinda yazimalidir), ingilizce anahtar sézciikler
icerecek sekilde yazimalidir. Ozet béltimiinde kisaltmalardan mimkiin
oldugunca kaginimalidir. Kaynak, sekil, tablo ve atif yer almamalidir.

Ana metin boluma Giris, Gere¢ ve Yontemler, Bulgular, Tartisma,
Tesekklr (varsa) ve Kaynaklar kisimlarindan olusmalidi. Makale
bélimlerinin her biri yeni sayfada baslamalidir. Arastrma yazilarinin
5000 kelime 40 kaynak ile sinirlandirimaya calisiimalidir.

Derlemeler

2013 yilindan itibaren davet edilen derlemeler yayinlanacaktir.
Derlemeler, TUrkge baslik, Turkce ¢zet ve Turkge anahtar sézcukler,
ingilizce baslik, ingilizce &zet, ingilizce anahtar sdzctkler igermelidir.
Derleme tlrl makalelerde 6zet tek paragraf olacak sekilde hazirlanmali
ve 300 kelime ile sinirli olmalidir. Bélumlendirilmis ézet hazirlanmasina
gerek yoktur. Derlemeler 8000 kelime ve 60 kaynak ile sinirlandinimaya
calisimalidir.

Olgu Sunumlari

Olgu sunumlarinda Tirkge baslk, Tlrkge &zet, Tlrkge anahtar
sozcUKler, Ingilizce baslik, Ingilizce 6zet, Ingilizce anahtar sdzcukler,

Girig, Olgu Sunumu, Tartisma ve Kaynaklar yer almalidir. Olgu
sunumlarinin Giris ve Tartisma kisimlar kisa-6z olmali, 6zet kismi
tek paragraf olacak sekilde hazirlanmalidir. Bolimlendirimis &zet
hazirlanmasina gerek yoktur. Olgu sunumlari 2000 kelime ve 20 kaynak
ile sinirlandirimaya calisimalidir.

Kisa Raporlar

Kisa rapor, ilgili alanda énemli katkisi olabilecek arastirma verilerini kisa
ve 0z olacak sekilde icermelidir. Kisa raporun uzunlugu en gok 2000
kelime olmalidir. Kisa raporlarda Tiirkge ve ingilizce baslik, tek paragraf
olacak sekilde Tirkge ve ingilizce ézet, Tirkge ve ingilizce olmak tizere
anahtar sézcukler yer amalidir. Kisa raporlarda en fazla iki tablo ve bir
sekil/grafik/resim bulunmalidir. Bélimlendirimis ézet hazirlanmasina
gerek yoktur. Kaynak sayisi 15 ile sinirlandirimalidir.

Editére Mektuplar

Editére mektup bolimu, dergide daha &nce yaynlanmis yazilara
elestiri getirmek ve katki saglamak amaciyla olusturuldugundan kisa-
6z olmali, 1500 kelimeyi gegmemeli, 6zet icermemeli ve kaynaklari 15
ile sinirl olmalidir.

Tablolar, Sekil, Grafik ve Resimler

Tablolar, sekil, grafik ve resimler metin icinde atifta bulunulan siraya
gbre numaralandirimalidir. Tablolarin  numaralandinimasinda romen
rakamlari, sekil, grafik, fotograf, cizim, radyoloji gorintisu gibi
gorsellerin - numaralandinimasinda arabik rakamlar kullaniimalidir.
Tablolar, sekil, grafik ve resimlerin metin icindeki yerleri belirtimelidir.

Her tablo ayn bir sayfada hazirlanmall ve kaynaklardan sonra
yerlestiriimelidir. Her bir tablonun baslig olmalidir. Tablo ile ilgili
aciklamalar dipnotlarda yapilmalidir. Dipnotlarda standart olmayan
kisaltmalar aciklanmalidir. Dipnotlar icin  sirasiyla su semboller
kullaniimalidir: (*, +, £, §, I, 1, **, t1, ).

Sekiller ve grafiklerin JPEG ya da GIF formatinda ylksek ¢ézinurlikte
(300 piksel) gorintl olusturacak bigimlerde elektronik dosyalari
kaydedilmeli ve kaydediimeden &nce bu dosyalarin gérintt kaliteleri
bilgisayar ekraninda kontrol ediimelidir.

Radyoloji gorlintdleri diger tanisal gériinttilemeler ve patolojik drneklerin
fotograflar JPEG ya da GIF formatinda, ytksek ¢ozundrlikte gorintl
olusturacak elektronik dosya seklinde kaydedilebilir.

Sekil, resim, grafik ve radyoloji gérintllerinin her biri ayn sayfada
ayrl dosya olarak kaydedilmeli ve bu dosyada sadece sekil numarasi
olmalidir. Sekil yazilari tablolarin pesinden her biri ayri sayfaya gelecek
sekilde yazilmali, seklin igindeki her turlli detay ve sembol bu yazida
aciklanmalidir.

Kaynak Yazimi

Kaynak numaralarn metinde climle sonunda belirtimeli, metin sonunda
eser icindeki gegis sirasina goére numaralandirimalidir. Dergi isimleri
“Index Medicus” ve “Ulakbim/Turk Tip Dizini"ne gore kisaltimalidir.
Turkiye’ de yayinlanan dergilerin adlari (PubMed’ de indekslenenler
harig) tam olarak yazilmalidir. Kaynaklarin yazilimi asagidaki érneklere
uygun olmalidir. Kaynaklarda mimkun oldugunca yerli kaynaklardan
faydalanimalidir.

Kaynak dergi ise;

Yazar(lar)n soyadi adinin basharf(ler)i (6 ve daha az sayida yazar igin
yazarlarin tima, 6’nin Uzerinde yazar bulunan makaleler icin ilk 6 yazar
belirtimeli, Turkge kaynaklar i¢in “ve ark.”, yabanci kaynaklar igin “et
al.” ibaresi) kullanimalidir. Makalenin basligi. Derginin Index Medicus’a
uygun kisaltiimis ismi (http://www.ncbi.nlm.nih.gov/sites/entrez/query.
fegi?db=nimcatalog) Yil;Cilt:ilk ve son sayfa numarasi.

Ornek: Benson M, Reinholdt J, Cardell LO. Allergen-reactive
antibodies are found in nasal fluids from patients with birch polen-
induced intermittent allergic rhinitis, but not in healthy controls. Allergy
2003;58:386-93.
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Kaynak dergi eki ise;

Yazar(lar)in soyadi adinin basharf(ler)i. Makalenin baslidi. Derginin Index
Medicus’a uygun kisaltimis ismi (http://www.ncbi.nim.nih.gov/sites/
entrez/query.fcgi?db=nimcatalog) Yil;Cilt (Suppl. Ek sayisi:llk sayfa
numarasi-Son sayfa numarasi.

Ornek: Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity
and occupational lung cancer. Environ Health Perspect 1994; (102
Suppl 1):275-82.

Kaynak kitap ise;
Yazar(lar)n soyadi, adinin basharf(ler)i. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Basimevi, Basim Yili.

Ornek: Ringsven MK, Bond N. Gerontology and leadership skills for
nurses. 2nd ed. Albany, NY: Delmar Publishers, 1996.

Kaynak kitaptan bolim ise;

Bolim yazar(lar)nin soyadi adinin bagharf(ler)i. Bélim basligr. In:
Editor(ler)in soyadi, adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Kaginci baski oldugu. Basim yeri: Yayinevi, Baski yili:BoIimUn ilk ve
son sayfa numarasl.

Ornek: Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh
JH, Brenner BM (eds). Hypertension: Pathophysiology, Diagnosis, and
Management. 2nd ed. New York: Raven P, 1995:466-78.

Kaynak toplantida sunulan bildiri ise;

Yazar(lar)in soyadi adinin bagharf(ler)i. (6 ve daha az sayida yazar icin
yazarlarin timd, 6’nin Uzerinde yazar bulunan bildiriler icin ilk 6 yazar
belirtimeli, Tlrkge kaynaklar icin “ve ark.”, yabanci kaynaklar igin
“et al.” ibaresi kullaniimalidir). Bildirinin bashgl. Varsa In: Editor(ler)in
soyadi adinin basharf(ler)i (ed) veya (eds). Kitabin adi. Toplantinin adi;

Tarihi; Toplantinin yapildidi sehrin adi, Toplantinin yapildig Glkenin adi.
Yayinevi; Yil. Sayfa numaralari.

Ornek: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet P,
Piemme TE, Reinhoff O (eds). MEDINFO 92. Proceedings of the 7th
World Congress on Medical Informatics; 1992 Sep 6-10; Geneva,
Switzerland. North-Holland; 1992. p. 1561-5.

Kaynak elektronik dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar igin
yazarlarin tima, 6’nin Uzerinde yazari bulunan makaleler icin ilk 6 yazar
belirtiimeli, Tlrkge kaynaklar igin “ve ark.”, yabanci kaynaklar igin “et
al.” ibaresi kullaniimalidir). Makalenin baslidi. Derginin Index Medicus’a
uygun kisaltimis ismi Yil;Cilt(Sayr). Available from: URL adresi. Erisim
tarihi:Gun.Ay.YIl.

Ornek: Arrami M, Garner H. A tale of two citations. Nature
2008;451(7177): 397-9. Available from: URL:www.nature.com/nature/
journal/v451/n7177/full/451397a.html. Aaccessed 20 January 2008.

Kaynak web sitesi ise:
Web sitesinin adi. Erisim tarihi. Available from: Web sitesinin adresi.

Ornek: Centers for Disease Control and Prevention (CDC). Erisim
tarihi: 12 Mart 2013. Available from: http://www.cdc.gov/

Kaynak tez ise:

Yazarin soyadi adinin bag harfi. Tezin baslgr (tez). Tezin yapildigi sehir
adi: Universite adi (Universite ise); Yill.

Ornek: Gzdemir O. Fibrillin-1 gen polimorfizmi ve mitral kapak hastaligi
riski. (Tez). Ankara: Gazi Universitesi, 2006.”

INSTRUCTIONS FOR AUTHORS

Instructions to the authors could be accesed through published journal
or http://dergipark.gov.tr /tchd /instructions to the authors.

. Turkish Journal of Pediatric Disease (http://dergipark.gov.tr /tchd

(ISSN: 1307-4490) is the periodical journal of Ankara Child Health
and Diseases Hematology Oncology Training and Research Hospital
published two times a year. The official languages of the journal are
Turkish and English. Turkish Journal of Pediatric Disease is a peer-
reviewed scientific journal published six times a year (January, March,
May, July, September, November) and aims to reach all related national
and international medical institutes and researchers either electronically
or via journal free of charge.

. The official languages of the journal are Turkish and English. Turkish

manuscripts should comply with the Dictionary and Spelling Guide of
the Turkish Linguistic Society (http://tdk.org.tr). Anatomic terminology
should be based on Latin nomenclature. Terms in daily medical
language should be written as read and according to Turkish spelling
rules. Terms written in English or another foreign language should be
indicated within quotation marks.

. The aim of the journal is to present high quality original research

articles in the field of pediatrics. Additionally manuscripts in the format
of review, case report, articles about clinical and practical applications
and editorials, short report, book reviews, biographies, and letters
to the editor are also published in the journal. Besides if related with
pediatrics, articles on aspects of surgery, dentistry, social sciences,
public health, genetics, psychology, pshyciatrics, educational
sciences, sociology and nursery could be published.

. A submitted article must be an original contribution not previously

published must not be under consideration for publication elsewhere,
and, if accepted, must not be published elsewhere in similar form in

any languages. Articles presented at a meeting or symposium are
accepted if this is stated.

. SCIENTIFIC RESPONSIBILITY

Authors are responsible for their articles’ conformity to scientific rules.
Each person listed as an author is expected to have participated in the
study to a significant extent. The order of the authors’ names must be
a joint decision. Corresponding author accepts author name order,
scientific responsibility and also accepts that article is previously not
published or under consideration for publication elsewhere, by filling
the “Author Responsibility and Copyright Transfer Form”. All authors’
names must be included under the article’s title. Any individual who
does not meet the criteria for authorship but has contributed to the
article can be listed in “Acknowledgement(s)” section.

. ETHICAL RESPONSIBILITY

Compliance with the Declaration of Helsinki Principles (http://www.
wma.net/en/30publications/10policies/b3/index.html) is accepted
as the policy of Turkish Journal of Pediatric Disease. Therefore, all
manuscripts concerning human subjects must contain a statement in
the “Materials and Methods” section, indicating that the study was
approved by the Institutional Review Board. All study subjects should
be informed and written consent should be obtained and this should
be declared in the “Materials and Methods” section. All manuscripts
dealing with animal subjects must contain a statement indicating that
the study was performed according to “The Guide for the Care and
Use of Laboratory Animals” (www.nap.edu/catalog/5140.html) with
the approval of the Institutional Review Board, in the “Materials and
Methods” section. The Editor may ask for a copy of the approval
document.
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If any previously published quoted passages, tables, figures, etc. are
used in the article, authors should obtain written permission from
publication rights holders, and should specify this in the article.

Authors must specify in the references page that they have no
commercial relations or, if present, the nature of the relation
(consultancy, other agreements) with commercial products or drugs
used in their study or with any pharmaceutical companies or with
companies providing financial sponsorship for the article.

The Confidentiality and Privacy of Patients and Study
Participants

Authors should avoid descriptive information such as patient names,
initials, reference numbers or photographs to appear in their article. Th
is information can be published if absolutely necessary for scientific
reasons and only after obtaining written “informed consent” from
the patient (or parents, or guardian). The article must also state that
“informed consent” was obtained.

Submitted papers are reviewed by the, the editor, the associated
editors, and at least two reviewers. The editor and associated editors
may decide to send the manuscript to a third reviewer. The editor
and associated editors is the complete authority regarding reviewer
selection. The reviewers may be selected from the International
Advisory Board or independent national or international reviewers may
be selected when required for the topic of the manuscript.

. REVIEW PROCESS

Format of the articles are primarily evaluated by journal secretary.
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JUVENIL IDIYOPATIK ARTRIT

Yelda BILGINER

Hacettepe Universitesi Tip Fakdiltesi,Cocuk Sagligi ve Hasatliklar Anabilim Dall, Cocuk Romatoloji Bilim Dali, Ankara, Tiirkiye

Juvenil idiyopatik artrit (JIA) cocukluk caginda en sik gdrilen romatolojik hastalik olup, hastalik seyri sirasinda ciddi
sakatliklar ortaya ¢ikabilmektedir. Juvenil idiyopatik artrit sikligir diinya Uzerinde degismekle birlikte, JIA prevelansi
Ulkemizde yapilan bir ¢alismada 64/100000 olarak bildiriimistir.Hastaligin etiyopatogenezi genetik yatkinlikla
birlikte ¢cevresel etmenlerin yol agtigi bagisiklik sisteminin dengesinin bozulmasi olarak 6zetlenebilir. Bunun sonucu
olarak pro-inflamatuvar immdn yanit sinoviyal inflamasyona ve eklem harabiyetine yol agmaktadir. Proinflamatuvar
sitokinler ¢zellikle interlokin (IL)-1 ve 6, timor nekrozis faktor alfa da hastalik patogenezinde rol oynamaktadirlar
ve tedavide bir¢ok ilacin gelistirimesine yol agmiglardir (1).

Juvenil idiyopatik artritte yapilan calismalarda IL-6 ve TNF-alfa saglikli kontrollere gore yuksek saptanmigtir.
Baska bir calismada ise metoreksat tedavisi baslamadan dnce, tedavinin 3.ay ve 6.ayinda IL-1.3, IL-1 q, IL-
1Ra,IL-6 ve TNF-alfa dizeyleri bakimistir. Hastalk baglangicinda IL-6 ve TNF- a duzeyleri yiksek bulunmus,
metotreksat tedavisinin baslanmasindan sonra IL-1 g, IL-13, IL-1RA ve IL-6 dUzeylerinde disUs izlenmistir. Bunun
yanisira metotreksata yanit vermeyen grubun ise baslangicta TNF- a dizeyi yiksek olan JIA hastalarn oldugunu
belirtmislerdir (2).

Dergimizde yayinlanan Basaran O ve ark.(3) calismasinda yeni tani almis 13 oligoartikiiler JIA hastasina akif ve
inaktif hastalik dénemlerinde IL-13, TNF- a ve IL-6 dizeyleri bakilmistir. Hastalarin aktif ddnemleri ile inaktif ddnem
ve sadlikli kontrol grubu arasnda anlamli fark saptanmamistir. Sonug olarakta oligoartikuler JIA hastalarinda sitokin
dUzeylerinin hastalik izlem ve aktivitesinin degerlendiriimesinde kullanilabilirliginin kisith oldugunu belirtmislerdir.
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Evaluation of Additional Anomalies in Concomitance of
Hypospadias and Undescended Testes

Hipospadias ve inmemis Testis Birlikteliginde Ek Anomali Sikliginin
Degerlendirilmesi

Ufuk ATES, Gulnur GOLLU, Nil YASAM TASTEKIN, Anar QURBANOV, Giinay EKBERLI,
Meltem BINGOL KOLOGLU, Emin AYDIN YAGMURLU, Tanju AKTUG, Huseyin DINDAR,
Ahmet Murat CAKMAK

Ankara University Medical School, Pediatric Surgery Department, Pediatric Urology Division, Ankara, Turkey

ABSTRACT

Objective: Hypospadias is a common genitourinary system (GUS) anomaly in boys occurring in 1 of 200 to 300
live births. Undescended testes is frequently detected among accompanying anomalies in cases with hypospadias.
Especially in proximal hypospadias and bilateral cases, this association may indicate sexual differentiation disorders. The
aim of the study was to evaluate the togetherness of additional anomalies in hypospadiac children with undescended
testes.

Material and Methods: Between 2007 and 2016, data of 392 children who underwent surgery for hypospadias were
evaluated retrospectively. Urethral meatus was present at scrotal and penoscrotal in 65 cases (16.6%) and glanular,
coronal, subcoronal and midpenile in 327 cases (83.4%). The cases were divided into two groups as those with both
testes in the scrotum and those with undescended testes, and the anomalies were recorded.

Results: The mean age of the children with proximal hypospadias was 21 months (6-240 months). Of the children
with proximal hypospadias, 26 (40%) had undescended testes and 39 (60%) had testes in the scrotum. Undescended
testes were detected bilaterally in 17 patients (65.4%) and unilaterally in nine patients (34.6%) in the undescended
testes group. In the undescended testes group, 24 patients (92.3%) had suspected external genitalia (bifid scrotum,
penoscrotal transposition, togetherness of micropenis and penoscrotal hypospadias, scrotalized labium majus) on
physical examination. In the undescended testes group, three patients (11.5%) had additional urinary pathology and
ten patients (38.5%) had other system anomalies. Ten patients (25.5%) had suspicious external genitalia on physical
examination in the proximal hypospadias group who had both testes in scrotum. Additional urinary pathology was
detected in one patient (2.5%) while other system anomalies were detected in five (12.8%) patients.

The mean age of children with distal hypospadias was 33 months (6-156 months). Nine of 327 children with distal
hypospadias (2.8%) had undescended testes. Of these, five were bilateral (55.6%) and 4 had unilateral undescended
testes (44.4%). None of the patients with distal hypospadias had any suspicious genitalia on physical examination. In
the undescended testes group, one patient (11.1%) had additional urinary pathology and one patient had other system
anomaly. Seven patients (2.2%) who had both testes in scrotum had additional urinary pathology and 32 patients (9.8%)
had other system anomalies.

Conclusion: According to our results, further tests such as genitourinary ultrasonography, pelvic MRI if necessary,
endocrine and genetic evaluation should be considered in cases where the proximal hypospadias is accompanied by
an undescended testicle, and detailed anamnesis and physical examination covering all systems is necessary in all
hypospadiac children in terms of additional anomalies.

Key Words: Additional anomalies, Hypospadias, Undescended testes

oz

Amag: Hipospadias erkek cocuklarda 200-300 canli dogumda bir gérilen genitoliriner sistem (GUS) anomalisidir.
Hipospadias olgularina eslik eden anomaliler arasinda inmemis testis saptanmasi siktir. Ozellikle proksimal hipospadias
ve bilateral inmemis testis birlikteligi cinsel farklilagsma bozukluklarina isaret edebilir. Bu galismada inmemis testisin eslik
ettigi hipospadiasl cocuklarda ek anomalilerin degerlendirilmesi amaglandi.
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Gerec¢ ve Yontemler: 2007-2016 yillarn arasinda hipospadias nedeniyle ameliyat olan 392 ¢cocugun verileri geriye donuk olarak tarandi.
Bunlardan 65 (%16.6) olguda meatus skrotal ve penoskrotal, 327'sinde (%83.4) glandler, koronal, subkoronal ve midpenil yerlesimliydi.
Olgular her iki testisi yerinde olan ve olmayanlar olarak ayrildi ve ek anomaliler kaydedildi.

Bulgular: Proksimal hipospadiasl cocuklarin ortanca yagi 21 ay (6-240 ay)’di. Proksimal hipospadiasli cocuklardan 26’sinin (%40) inmemis
testisi mevecutken, 39 (%60) olguda testisler skrotumda ele geldi. iInmemis testisi olan gruptaki hastalarn 17’sinde bilateral (%65.4),
dokuzunda tek tarafli (%34.6) inmemis testis saptandi. inmemis testisi olan grupta 24 hastada (%92.3) fizik muayenede kuskulu dis
genitalya (bifid skrotum, penoskrotal transpoziyon, mikropenis ve penoskrotal hipospadias beraberlidi, skrotalize labium majus) mevcuttu.
inmemis testisi olan grupta (¢ hastada (%11.5) ek Uriner anomali, on hastada (%38.5) ise diger sistem anomalilerinin eglik ettigi saptandi.
Her iki testisin ele geldigi proksimal hipospadias hasta grubunda 10 hastada ( %25.5) kuskulu dis genitalya mevcuttu. Her iki testisi
skrotumda ele gelen 39 hastanin birinde (%2.5) ek Uriner patoloji, besinde (%12.8) ise diger sistem anomalilerine rastlandi.

Distal hipospadiasl gocuklarin ortanca yasi 33 ay (6-156 ay)’di. Distal hipospadiasli 327 ¢ocugun 9’unda (%2.8) inmemis testis mevcuttu.
Bunlardan besinde bilateral (%55.6), 4’Unde tek tarafli (%44.4) inmemis testis izlendi. Distal hipospadiasi olan hastalarin hi¢ birinde (%0)
fizik muayenede kuskulu genitalya saptanmadi. inmemis testisi olan grupta bir hastada (%11.1) ek (riner patoloji, bir hastada (%11.1) ise
diger sistem anomalilerinin eslik ettigi saptandi. Her iki testisi skrotumda ele gelen yedi hastada (%2.2) ek Uriner patoloji, 32 hastada (%9.8)
ise diger sistem anomalilerine rastlandi.

Sonug: Sonuclarimiza dayanarak inmemis testisin eglik ettigi proksimal hipospadiasl olgularda trogenital sisteme yonelik ultrasonografi,
gerektiginde pelvik MRG, endokrinolojik analiz, genetik inceleme gibi ileri tetkik gerekliliginin akilda tutulmasi gerektigi, tim hipospadiasli

cocuklarda ek anomaliler agisindan tim sistemleri iceren ayrintil anamnez ve fizik muayene ile tetkik edilmesi gerektigi kanisindayiz.

Anahtar Sézciikler: Ek anomali, Hipospadias, inmemis testis

INTRODUCTION

Hypospadias is a common genitourinary system (GUS) anomaly
in boys occurring in 1 of 200 to 300 live births (1). Undescended
testes is frequently detected among accompanying anomalies
in cases with hypospadias. Especially in proximal hypospadias
and bilateral cases, this association may indicate sexual
differentiation disorders. The aim of the study was to evaluate the
incidence of togetherness of hypospadias with undescended
testes and additional anomalies.

PATIENTS and METHODS

Data of 392 children who underwent surgery for hypospadias
between 2007 and 2016 were screened retrospectively. The
urethral meatus was scrotal and penoscrotal in 65 cases (16.6%)
and glanular, coronal, subcoronal and midpenile in 327 cases
(83.4%). The cases were divided into two groups as those with
both testes in the scrotum and those with undescended testes,
and the anomalies are recorded.

RESULTS

The overall incidence of undescended testes in all hypospadias
cases found to be 8.9%. The mean age of the children with
proximal hypospadias was 21 months (6-240 months). Of the
children with proximal hypospadias, 26 (40%) had undescended
testes and 39 (60%) had testes in the scrotum. Undescended
testes were detected bilaterally in 17 patients (65.4%) and
unilaterally in nine patients (34.6%). In the undescended testes
plus proximal hypospadias group, 24 patients (92.3%) had
suspected external genitalia on physical examination (Table |).

Sixteen of these patients had bilateral and eight had unilateral
undescended testes. Fourteen of these patients (53.8%) had
associated genetic and endocrinological disease (5-alpha
reductase deficiency (n=4), partialandrogen receptorinsensitivity
(n=4), congenital adrenal hyperplasia (n=3), gonadal dysgenesis
(n=2), Klinefelter syndrome (n=1)). Of the 14 patient which had
associated genetic and endocrinological disease 7 had proximal
hypospadias associated with bilateral undescended testes and
other 7 patient had proximal hypospadias associated with
unilateral undescended testes. In the undescended testes
group, three patients (11.5%) had additional urinary pathology
and ten patients (38.5%) had other system anomalies (Table
Il). Ten patients (25.5%) had suspicious external genitalia on
physical examination in the proximal hypospadias group who
had both testes in scrotum (Table I). Four of them (10.3%) had
associated genetic and endocrine disease (partial androgen
receptor insensitivity (n = 3), congenital adrenal hyperplasia
(n=1)). Additional urinary pathology in one patient (2.5%) and
other system anomalies in five (12.8%) patients were detected
in 39 patients who had both testes in the scrotum (Table II).

The mean age of children with distal hypospadias was 33
months (6-156 months). Nine of 327 children with distal
hypospadias (2.8%) had undescended testes. Of these, five
were bilateral (55.6%) and 4 had unilateral undescended testes
(44.4%). None of the patients with distal hypospadias had
any suspicious genitalia on physical examination and these
cases had no associated genetic or endocrine diseases. In the
undescended testes group, one patient (11.1%) had additional
urinary pathology (left horseshoe kidney (n=1)) and one patient
had other system anomalies (Down syndrome (n=1)) (Table I).
Seven patients (2.2%) who had both testes in the scrotum had
additional urinary pathology (left multicystic dysplastic kidney
(n=2), antenatal hydronephrosis (n=2), right vesicoureteral
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reflux (n=1), kidney stone (n=1) left Wilms tumor (n=1)), and 32
patients (9.8%) had other system anomalies including inguinal
hernia(n=9), neurological (n=5), allergic-immunologic (n=5),
cardiac (n=4), hypothyroidism (n=2), anal atresia (n=2), skeletal
anomalies (n=2), Hirschsprung’s disease (n=1), hemophilia
(n=1) and familial Mediterranean fever (n=1) (Table ).

DISCUSSION

Because of the common etiological factors such as endocrine
disruption, genetic disorders, placental insufficiency and familial
clustering concomitance of other system anomalies in distal
hypospadias, this patient group should not be neglected.
According to the present study, a systemic overview of
hypospadiac children is mandatory.

Hypospadias is a developmental anomaly characterized by an
urethral meatus that opens to the ventral surface of the penis.
The meatus may be located anywhere along the penis from the
glans to the perineum. Distal hypospadias generally appears
as an isolated anomaly. Twenty percent of the hypospadias
cases are classified as proximal hypospadias. The main cause
of hypospadias is thought to be a defect in the androgen
stimulation of the developing penis. Androgens also play an
important role in the descent of the testes. The frequency
of undescended testes is increased in boys with diseases
that affect androgen secretion or function (1). Disorders of
sexual development (DSD), and urological and nonurological
anomalies seem to have higher incidence in the presence of
proximal hypospadias with undescended testes. Undescended
testes and hypospadias are the most common malformations
of external male genitalia (2). The reported incidence of
undescended testes varies between 0.5% and 9% (1-5% in
most reports) (3). The worldwide incidence of hypospadias
ranges from 0.6 to 34.2 per 10000 live births (3). Simultaneous
occurrence of both anomalies in the same individual has been
shown to be present in 4% to 20% of cases (4). The incidence
of undescended testes accompanying hypospadias in our
study was similar to the literature (8.9%). The exact mechanism
of testicular descent is unknown but is generally accepted to
be under some degree of hormonal control with androgen
mediation. Tubularization of the urethral folds is thought to be
under the influence of androgen between 7 to 10 weeks of
embryogenesis. Androgen related factors seem to be important

in the etiology of both anomalies. The association of disrupted
androgen stimulation with incomplete tubularization of the
urethra and testicular maldescent has been well demonstrated
in animal models. This relationship of androgen mediated
causes for hypospadias and cryptorchidism has also been
linked in humans with disruption of the androgen axis in DSD.
Because of the androgen influence on etiology of both these
anomalies, a patient with bilateral or unilateral undescended
testes plus hypospadias should be evaluated carefully. The
DSD incidence in patients with undescended testes plus
hypospadias is reported to be between 27% and 50% (5,6).
In a study reported by Rafjer and Walsh, the DSD incidence
in otherwise normal appearing males with hypospadias plus
undescended testes was found to be 27%. A 53% rate of
DSD was found in patients with ambiguous genitalia who had
hypospadias plus undescended testes (5). In conclusion, they
recommend complete evaluation of all patients with combined
hypospadias and undescended testes. DSD cases were found
to have a high incidence in the proximal hypospadias and
undescended testes group in the present study too. In contrast,
we found increased additional anomaly togetherness in isolated
distal hypospadias. Mc Aller and Kaplan (7) evaluated the
necessity of karyotype analysis in patients with hypospadias
and/or chordee plus undescended testes. They argued that
routine karyotype investigation of all patients with hypospadias,
chordee and cryptorchidism does not seem warranted except
in patients with perineal hypospadias and cryptorchidism. Cox
et al. (4) reported karyotyping to be evaluated in patients with
proximal hypospadias because of the high incidence (32%) of
concomitant anomalies. Kaefer et al. (8) evaluated the incidence
of DSD in patients with hypospadias and undescended testes
without ambiguous genitalia. The incidence of DSD in patients
with bilateral undescended testes and hypospadias was found
to be higher. In the present study, in concordance with the
literature, the percentage of DSD in proximal hypospadias plus
bilateral undescended testes and isolated proximal hypospadias
group was 53.8 and 25.5 respectively. No DSD patients were
found in distal hypospadias group with unilateral and bilateral
undescended testes. Hypospadias is generally an isolated
anomaly but it may represent one of the features of over 200
different syndromes and congenital anomalies. There are several
studies showing co-occurrence of hypospadias with congenital
anomalies (9-11). The literature reports that up to 2.2-10.5% of
patients with anorectal malformations also have hypospadias

Table I: The number of urinary and additional anomalies seen with hypospadias with and without undescended testes.

N DSD pathologies _ anomalies
Proximal hypospadias + undescended testes 26 (40%) 14 (563.8%) 3 (11.5%) 10 (38.5%)
Isolated proximal hypospadias 39 (60%) 4 (10.3%) 1(2.5%) 5 (12.8%)
Distal hypospadias + undescended testes 9 (2.8%) 0 1(11.1%) 1(11.1%)
Isolated distal hypospadias 318 (97.2%) 0 7 (2.2%) 32 (9.8%)
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(12,13). Chaijan et al. (14) investigated urogenital abnormalities in
children with primary congenital hypothyroidism. The frequency
of hypospadias among urogenital abnormalities in patients
with congenital hypothyroidism was found to be 40.2%. They
advice further evaluation of the urogenital system in children
with hypothyroidism at birth. In the present study, a variable
percentage of a wide-range of additional anomalies was found
among different hypospadias patient groups, similar to the
literature. Other system anomalies accompanying hypospadias
seemed to increase with the severity of hypospadias in the
present study (Table I).

Genital and urinary anomalies associated with hypospadias have
been reported together by some authors and not by others. The
true incidence of urinary tract anomalies seen with hypospadias
varies (10). Urinary tract anomalies seem to be at a rate of
11.5% in the proximal hypospadias group with undescended
testes, 2.5% in the isolated proximal hypospadias group, %11.1
in the distal hypospadias with undescended testes group

Table IlI: Additional anomalies in hypospadias patients.

and %2.2 in the isolated distal hypospadias group. Urinary
anomalies found in all groups were antenatal hydronephrosis,
horseshoe kidney, multicystic displastic kidney, vesicourethral
reflux, nephrolithiasis and Wilms tumor. By concomitance of
undescended testes to proximal and distal hypospadias, the
percentage of genitourinary anomalies increases to 11.5% and
11%, while this percentage is 2.5% and 2.2% inisolated proximal
and distal hypospadias group respectively. Referring to this
increase, we recommend further evaluation of the genitourinary
system in the existence of undescended testes in proximal
and distal hypospadias patients. The existence of congenital
anomalies in proximal hypospadias with undescended testes
is obviously supported by the literature. Similar to most of the
published reports, we found an increased incidence of DSD and
other system anomalies in proximal hypospadias patients. No
extragenitourinary anomalies were found in distal hypospadias
while only one was present in the distal hypospadias plus
undescended testes group. Surprisingly, 32 (9.8%) isolated

Genitourinary system
anomalies

Nephrolitiasis
Neurological
anomalies

Horseshoe
Anal

ANH
Kidney
MDK
VUR
Wilm’s
Tm.
Down S.

Additional anomalies

Hypothyroidism
Gynecomasty
Hirschsprung
Heamotologyc
Anomali

Skeletal anomaly

Atresia
Cardiac
Anomaly
Immune
deficiency
Inguinal
Hernia
Alopecia
Asthma
FMF

Proximal
hypospadias+
bilateral 1 1 2
undescended
testes

Proximal
hypospadias+
unilateral 1 1
undescended
testes

Isolated proximal
hypospadias

Distal
hypospadias+
bilateral 1 1
undescended
testes

Distal
hypospadias+
unilateral
undescended
testes

Isolated distal
hypospadias
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distal hypospadias patients had accompying extragenitourinary
malformations.

CONCLUSION

Proximal hypospadias associated with undescended testes is
thought to occur as a developmental disorder in the earlier stage
of GUS maturation. Beside these, some other developmental
disorders may also be encountered with the organogenesis
duration encompassing the same period. So it is important to
keep in mind the possibility of the presence of one of these
anomalies if another anomaly is diagnosed. Sexual differentiation
disorders, and comorbid genetic and endocrine disorders that
concern the reproductive system are common in these patients
compared to other patient groups. According to our results, we
suggest that further tests may be needed in cases where the
hypospadias is accompanied by undescended testes and an
investigation should be conducted in all hypospadiac children
in terms of additional anomalies.
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Cocukluk Cagi Bébrek Tasi Hastaliginda Mini Perkltan
Nefrolitotomi Tek Merkez Deneyimlerimizin Degerlendirilmesi
Outcomes of Our Single Center Experiences with Mini

Percutaneous Nephrolithotomy in Childhood Kidney Stone Disease
Burak OZCIFT', Halil TOSUN?, Hasan DELIAGA?, Bilge KARABULUT?, Huiseyin Tugrul TIRYAKI?
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oz

Amagc: Bobrek taslannin tedavisinde ekstrakorporeal sok dalga litotripsi (ESWL), standart perkitan nefrolitotomi (PCNL),
mini PCNL ve retrograd intrarenal cerrahi (RIRS) gibi ¢esitli ydntemler dnerilmistir. Mini PCNL nin en buytk avantaji, stan-
dart PCNLye kiyasla benzer tassizlik ve basar oranlari saglamasi ve daha az invazif olmasidir. Bu makalede gocuklardaki
mini PCNL deneyimlerimizi ve sonuglarmizi degerlendirdik.

Gereg ve Yontemler: Ocak 2011’den Kasim 2016’ya kadar klinigimizde 12 Fr minyatir nefroskop ve 15 Fr'lik mini
PCNL kilifi kullanarak mini PCNL uygulanan ¢ocuklarin tibbi kayitlar ve radyografik gérintUleri degerlendirildi. Hastalarin
demografik bilgileri, hemogrami, tas 6zellikleri, tassizlik ve basari oranlar, ek mtdahaleler, komplikasyonlar, hastanede
kalis ve nefrostomi gekim zamani gézden gegirildi. Taslar, bébrek lokalizasyonuna gore basit (tek kaliks veya pelvik taglar)
veya kompleks taslar (koraliform, pelvik + kaliks taslari veya ¢oklu kaliks taglar) olarak siniflandirildi.

Bulgular: Arastrmaya 12 kiz ve 28 erkek alindi, yas ortalamasi 7.84+5.62 yil (1-17 yil)’di. Taslarn ortalama capi
24.4+15.3 mm (10-65 mm)’di. Basit taslanin boyutu ortalama 14.76 + 6.52 mm iken, kompleks taglarin ortalama boyutu
35.05+15.22 mm’di (p=0,000). Operasyon sUresi ortalama 89.17+31.48 dakika, skopi stresi 146.35+63.16 saniyeydi.
ilk bagari orani %55 (n=22)'di. 8 hastaya ek miidahalelerde bulunuldu ve ameliyattan 12 hafta sonra basari orani %77.5’e
(n=31) ylkseldi. Basit taslar, kompleks taslarla karsilastirnidiginda basari orani belirgin olarak yUksekti (%95.2 vs %57.9;
p = 0,005). Mini PCNL ameliyatinin komplikasyon orani %22.5 (n=9)’di. Ortalama hemoglobin distst 0.73+1.06 mg/
dl'di ve sadece 1 hastada kan transflizyonu gerekli oldu. Ortalama hastanede kalis stresi ve nefrostomi gekim stiresi
siraslyla 3.77+2.32 ve 2.00+1.70 gundu.

Sonug: Deneyimlerimiz mini PCNL'nin cocuklarda bobrek taglarinin tedavisi igin glivenli ve etkin bir yéntem oldugunu ve
standart PCNL'ye benzer tassizlik ve basari oranlari elde edildigini desteklemektedir.

Anahtar Sézciikler: Bobrek tasi, Mini, Pediatrik, Perkitan nefrolitotomi

ABSTRACT

Objective: Several methods including extracorporeal shock wave lithotripsy(ESWL), standard percutaneous
nephrolithotomy(PCNL), mini-PCNL and retrograde intrarenal surgery(RIRS) have been recommended to treat kidney
stones. A major advantage of mini-PCNL is that it provides similar stone-free and success rates and is less invasive
when compared with standard PCNL. In this report, we evaluated our experiences and outcomes with mini-PCNL in a
pediatric population.

Material and Methods: From January 2011 to November 2016, the medical records and radiographic images of
children who underwent mini-PCNL with a 15 Fr peel-away sheath and 12 Fr miniature nephroscope were evaluated.
We reviewed the patients’ demographic details, hemogram, stone characteristics, stone free rate and success rates,
additional procedures, complications, hospital stay and nephrostomy retrieval. Stones were classified according to
kidney localization as simple (single calyx or pelvic stones) or complex (choraliform, pelvic+calyx stones or multiple calyx
stones).

Results: The study included 12 girls and 28 boys, with a mean age of 7.84+5.62 years (1-17 years). The mean
diameter of the stones was 24.4+15.3 mm (10-65 mm). The mean stone size was 14.76+6.52 mm for the simple stone
group and 35.05+15.22 mm for the complex stone group (p=0.000). The mean operative and fluoroscopy times were
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89.17+31.48 minutes and 146.35+63.16 seconds. The first success rate was 55% (n=22). 8 patients underwent additional procedures
and the success rate increased to 77.5% (n=31). The success rate was significantly higher in simple stones (95.2% vs. 57.9%; p=0.005).
The complication rate of the mini-PCNL procedure was 22.5% (n=9). The mean hemoglobin decrease was 0.73+1.06 mg/dl and only
1 patient required a blood transfusion. The mean hospital stay and nephrostomy retrieval time was 3.77+2.32 and 2.00+1.70 days,

respectively.

Conclusion: Our experiences indicate that mini-PCNL is a safe and effective procedure for the management of renal stones in children and

stone-free and success rates similar to standard PCNL are obtained.

Key Words: Kidney stone, Mini, Pediatric, Percutaneous nephrolithotomy

GIiRIiS

Uriner sistem taslan énemli bir halk sagligi problemidir. Gelismis
Ulkelerde gocukluk gagr tas hastaligr Uriner sistem taslarinin
%1-5’ini olustururken, gelismekte olan Ulkelerde 9%30’unu
olusturmaktadir. Cocukluk ¢agi tas hastaldinin insidansi ise
her yil %3 oraninda artmaktadir (1-3). Cocukluk ¢agi Uriner
sistem taslarinda tedavi bdbreklerin gelisim strecini ve iglevini
bozmamalidir. Bu nedenle en uygun tedavi arayisi strekli gelisim
sUrecindedir. Guncel kilavuzlarda 2 cm’den kigik bobrek
taslarinda ¢ocuklarda ilk tercih olarak ekstrakorporeal sok dalga
litotripsi(ESWL) 6nerilmektedir (4). Ancak ESWL'nin uzun vadeli
sonugclar agisindan hipertansiyon ve diabetes mellitus gelisimi
de sorgulanmalidir (5). Ayrica bu yas grubunda metabolik
anomali ve anatomik kusur birlikteliginin erigkinlere goére daha
sik olmasi nedeniyle, ESWL sonucunda kalan rezidUel taslarda
tekerrr daha sik olmaktadir. Bunlart da géz 6nuine alarak tedavi
segenekleri  degerlendirilip, tedavide tekrarlayan girisimlere
ihtiyaci olusturmayacak, en az invazif, tag yukini mumkin
oldugu kadar tasgsiz bir duruma ulastiracak yontemin tercih
edilmesi 6nem kazanmaktadir (6,7). Bobrek tasi tedavisinde
ESWL' nin yanisira; perkitan nefrolitotomi (PCNL), retrograd
intrarenal cerrahi (RIRS), laparoskopik ve/veya robotik cerrahi
ve aclk cerrahi segenekleri de yer almaktadir (8,9).

Avrupa Uroloji Dernegi (EAU)nin kilavuzunda > 20 mm,
staghorn ve >10 mm alt pol ¢ocukluk gagdr bdbrek taslarinin
tedavisinde PCNL ilk secenek olarak Onerimektedir (4).
Gocukluk gaginda yapilan standart PCNL (giris kilifi 24-30 F)'nin
en buyUk dezavantajl, kullanilan aletlerin renal Uniteye gore
bUylk olmasinin erigkinlere gére basar oranlarinin azalmasina
ve komplikasyon oranlarinin artmasina neden olmasidir. Ayrica
cocuklarnn pelvikaliksiyel sistemi erigkinlere godre daha az
dayanikli olup, kan kaybina toleranslari daha sinirlidir, bu da
cocuk Urologlarinin daha dikkkatli davranmasini gerektirmektedir.
Cerrahi tecribedeki artis, cerrahi ekipmanlardaki teknolojik
gelisme ve PCNL icin daha kicUk ¢aptaki aletlerin gelistirimesi
cocukluk ¢adi icin daha iyi sonuclarin ortaya ¢ikmasina neden
olmustur. PCNL yapildiginda olusturulan nefrostomi traktindaki
giris kilifi 12-20 F ¢apinda ise mini-PCNL olarak adlandirimig
olup, cocukluk cagindaki ilk mini-PCNL uygulamasini Jackman
ve ark. yapmislardir (10-12). Amerikan Uroloji Birliginin 2005
yilindaki bobrek tasi panelinde de mini-PCNL ¢ocukluk ¢aginda
tas tedavisinde bir segenek olarak Onerilmistir (13). Biz bu
calismamizda c¢ocukluk cagindaki bobrek tasi tedavisinde
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mini-PCNL deneyimlerimizi paylastik ve bunu degerlendirmeyi
amagladik.

GEREC ve YONTEMLER

Klinigimizde Ocak 2011 ile Kasim 2016 tarihleri arasinda
cocukluk yas grubunda (<18 yas) bobrek tasli sebebi ile mini-
PCNL yaptigimiz hastalarin kayitlari gegmise yonelik olarak
degerlendirildi. Mini-PCNL icin endikasyonlar; 1cm’den bulyuk
alt pol, pelvis, Ust pol, orta pol taglar veya ¢oklu kaliksiyel
yerlesimli taglar, staghorn taglar, ESWL'ye cevap vermeyen veya
taglarin temizlenmesine kaliksiyel anatominin imkan vermedigi
taglar kabul edildi. Tedaviye hastanin yasal vasisinin sdzel olarak
bilgilendiriimesinden ve tedavi alternatifleri konusulduktan sonra
yazil onami alinarak karar verildi.

Hastalar ameliyat &ncesi direkt Uriner sistem grafisi (DUSG),
ultrasonografi (USG) ve/veya kontrastsiz bilgisayarli tomografi
(BT) ile degerlendirildi. Ayrica ameliyat 6ncesi hemogram, kan
biyokimyasl, koagulasyon parametreleri, tam idrar tahlili ve idrar
kilttrleri incelendi. idrar kiiltiriinde Gremesi olan hastalar uygun
antibiyotik tedavisi sonrasinda operasyona alindi. Tas boyutu
tasin en uzun cap uzunlugu olgtlerek mm olarak tespit edildi.
Multipl taslarda taglar tek tek olgUlUp, bunlarin toplami toplam
boyut olarak kayit edildi. Taslar, bobrekteki lokalizasyonuna
gore basit (tek kaliks veya pelvik taglar) veya kompleks taslar
(koraliform, pelvik + kaliks taslar veya coklu kaliks taslar)
olarak siniflandirildi. Hastalar hemogram, biyokimya ve DUSG
ile postoperatif birinci giinde, DUSG ve USG ile postoperatif
birinci ve 3.ayda degerlendirildi. Cerrahi islem sonrasinda
DUSG ve USG de rezidiel tag saptanmamasi durumu tassizlik,
boyutu 4 mm’den kigUk rezidlel tas saptanmasina ragmen,
asemptomatik, nonobstruktif ve enfeksiyona yol agmiyorsa
klinik olarak &nemsiz reziduel fragman (CIRF) olarak kabul
edildi. Tassizlk ve CIRF durumu basarili olarak kabul edildi.
RezidUel tag boyutu 4 mm ve Uzerinde olan veya semptomatik
olan hastalar basarisiz kabul edildi. Obstriksiyon nedeniyle
acil cerrahi girisim gerektiren veya postoperatif 1.ayda reziduel
tas nedeniyle ek mudahale gerektigi dusunulenlere ek tedavi
uygulandi. Hastalarin  demografik 6zellikleri, preoperatif ve
postoperatif hemogram ve kan biyokimyasi degerleri, taslarin
Ozellikleri, perkitan giris sayisi ve dilatasyon ydntemi, ameliyat
ve skopi sureleri, komplikasyonlar, yapillan ek mudahaleler,
postoperatif birinci ay ve Gglncl ay cerrahi basar oranlari ve
basarlyi etkileyen faktdrler calismamizda degerlendirildi.



Calismamizda elde edilen veriler, SPSS 17.0 programiyla ista-
tistiksel olarak degerlendirildi. Elde edilen veriler ki-kare testi
kullanilarak karsilastirildi. Ikili degiskenler arasindaki baginti
Pearson Korelasyon Analizi kullanilarak hesaplandi. Sayisal
degerler, ortalamazstandart sapma (SS) seklinde ifade edildi.
Gruplar arasindaki BMI, tas boyutu gibi sayisal degerler arasin-
daki baginti Mann-Whitney U test kullanilarak hesaplandi.

Cerrahi Teknik

TUm hastalara litotomi pozisyonunda sistoskopi esliginde
ipsilateral Uretere 4-5 F acik uclu Ureter kateteri retrograd olarak
yerlestirildi ve Uretral foley sonda takilip Ureter kateteri buna tespit
edildi. C-kollu skopi kullanilarak Ureter kataterinin yeri kontrol
edildi ve hasta prone pozisyona alindiktan sonra pelvikaliksiyel
sistem radyoopak madde kullanilarak gérunttlendi. Floroskopi
altinda 18-gauge Chiba igne (diamond uglu) ile tasin yerlesimi
ve boyutuna gdre en uygun renal kalikse giris yapildi. ignenin
icinden idrar geldigi goruldikten sonra 0,038-inch radyoopak
kilavuz tel pelvikaliksiyel sisteme génderildi. Kilavuz tel Gzerinden
nefrostomi traktl 14F’e kadar Amplatz ardigik dilatatérler ile
dilate edildi. Daha sonra 15 F ¢apindaki ¢alisma kilifi bébrege
kadar ilerletildi ve pelvikaliksiyel sisteme girildi. 12 F pediatrik
nefroskop (Karl Storz, Germany) nefroskopi icin kullanildi. Tas
fragmantasyonu i¢in Holmium YAG lazer ile litotripsi yapildi
ve kirlan tas, tas forsepsi veya basket ile ¢ikaridi. Cerrahi,
floroskopi altinda pelvikaliksiyel sisteme 8-10 F nelaton sonda
(nefrostomi) yerlestirilerek, double J stent takilarak veya tipsiz
olarak sonlandirildi. Sistoskopi baslangicindan nelaton sondanin
cilde tespitine kadar veya cilt kapatma arasindaki sure ameliyat
sUresi olarak deg@erlendirildi.

BULGULAR

Arastirmaya Ocak 2011 ile Kasim 2016 tarihleri arasinda bobrek
tasl nedeniyle mini-PCNL uygulanan 18 yastan klguk 40 olgu
dahil edildi. Olgularin genel dzelliklerine baktigimizda, 28 (%70)
erkek, 12 (%30) kiz mevcuttu, ortalama yas 7.84+5.62 yild
(aralik: 1-17.8 yil, median: 7.1 yil). Tas hastaligina ek olarak
1 hastada serebral palsi, 1 hastada arjinosUksinik asiduri, 1
hastada glutarik asidUri, 1 hastada hipertansiyon ve 1 hastada
da skolyoz mevcuttu. 12 hastada (%30) sag taraf, 28 hastada
(%70) sol taraf bdbrek tasina mudahale edildigi gortlda.
Operasyon 6ncesinde 26 hastada (%65) grade 2 ya da grade 3
hidronefroz tespit edildi. 39 hastaya tek, 1 hastaya ¢ift calisma
kanali olusturuldu. 37 hastaya (%92.5) amplatz, 3 hastaya (%7.5)
alken teleskopik metal dilatator kullanilarak ortalama 1.02+0.15
adet giris yapildi. Hastalarin hepsinde subkostal giris uygun
go6ruldu. Olgularin 35’ine (%87.5) alt kaliks girisi, 3'Une (%7.5)
orta kaliks girisi, 1'ine (%2.5) Ust kaliks girisi, 1’ine (%2.5) ¢coklu
kaliks girigleri yapildi. Operasyon siresi ortalama 89.17+31.48
dakika, skopi slresi 146.35+63.16 saniye olarak hesaplandi.
Nefrostomi tdptnd alma zamani ortalama 2.00+1.70 gundu
(aralik:0-7 gun, median:2 gun). Hastalar ortalama 3.77+2.32
gln (aralik: 1-12 gtn, median: 3 gutin) hastanede kaldi.
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Hastalarin ortalama tas ¢api 24.4+15.3 mm (aralk: 10-65 mm,
median: 20 mm) olarak hesaplandi. Hastalarin tas boyutlari
10-20 mm ve >20 mm’nin Uzeri olarak gruplandiridiginda
siraslyla 22 ve 18 hasta saptandi. Hastalarin 21’i basit taslara,
19’u kompleks taslara sahip olarak siniflandirildi. Basit taslarin
boyutu ortalama 14.76+6.52 mm iken, kompleks taslarin
ortalama boyutu 35.05+15.22 mm olarak hesaplandi (p=0.000).
Toplam 22 hastanin tas kompozisyonlari incelenebildi. Bunlarin
sonuglar sirasiyla 12 hastada kalsiyum oksalat, 6 hastada
struvit, 3 hastada sistin ve 1 hastada brushite tagi olarak geldi.

Hastalara ait 6zellikler Tablo I'de, ameliyat ve sonuglarina ait
veriler ise Tablo II'de verilmigtir.

Basariya Ait Veriler

Mini-PCNL uyguladigimiz 40 bobrek tasi olgusunun postoperatif
birinci ayda c¢ekilen direkt grafi ve USG lerinde %55 (n=22)
basarn (CIRF+tassizlik) elde edildi. Mini-PCNL operasyonu
sonrasl rezidl tasi olan 1 olguya operasyon sonrasi tespit
edilen Ureteropelvik darlik nedeniyle pyelolitotomi-pyeloplasti,
1 olguya Ureterorenoskopi, 3 olguya mini PCNL ve 3 olguya
RIRS ile toplamda 8 hastaya (%20) ek midahalede bulunuldu.
3 hastada bu tedaviler sonrasi basar elde edildi. Ek tedavi
alanlar ve almayanlar karsilastinldiginda ilk tedavi sonrasi 3.
ay basar orani ek tedavi alanlarda istatistiksel olarak anlamli
olarak dusuk bulundu (p=0.002). Rezidl tas bulunan diger 10
hastanin 6’sinda ise taglar spontan olarak dustu. Sonug olarak
operasyon sonrasl postoperatif 3. ayda basar orani %77.5’e
(n=31) yUkseldi. Basarll olan grupta tas boyutu 23.51+16.87
mm iken, basarisiz olan grupta tas boyutu 27.44+7.77 mm
olarak hesaplandi (p=0.50). Basarili olan grupta vicut kitle
indeksi (VKi) 17.37+3,22 iken, basarill olunamayan grupta
20.97+4.37 olarak hesaplandi (p=0.01).

Operasyon sonrasl 3. ayda basit ve kompleks taslarda tagsizlik
orani %90.5’a %52.6 (p=0.001) iken, basari orani %95.2’ye
%57.9 (p=0.005) olarak bulundu. Tas boyutu 10-20 mm
olanlarin %86.4’Unde, 20 mm’den blylk olanlarin %66.7’sinde
basari elde edildi (p=0.13). Hastalarin 19 (%47.5)'u ayni taraf

Tablo I: Hastalarin demografik 6zellikleri ve operasyon dncesi

veriler.
Toplam hasta sayisi (n) 40
Yas (yil) (ortalama + SS) 7.84+5.62
Cinsiyet (Erkek/Kiz) (n) (%) 28/12 (70/30)
Viicut kitle indeksi (kg/m?) (ortalama+SS) 18.18+3.77
Tas boyutu (mm) (ortalama =+ SS) 24.4+15.3

e 10-20 mm / >20 mm (n) (%) 22/18 (565/45)
Taraf (n) (%) (sag/sol) 12/28 (30/70)
Hidronefroz (Grade 0-1/Grade 2-3) (n)(%) 14/26 (35/65)
Tas yerlesimi (Basit/Kompleks) (n)(%) 21/19 (62.5/47.5)
Hemoglobin (g/dl) (ortalama + SS) 12,16+1,99
Kreatinin (mg/dl) (ortalama + SS) 0,56+0,20
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Tablo II: Ameliyat ve sonuclaryla ilgili veriler.

Ameliyat siiresi (dakika)(ortalama = SS) (min-maks)
Skopi siiresi (saniye)(ortalama + SS)(min-maks)
Hastanede kalis (giin)(ortalama = SS)
Nefrostomi ¢ekilmesi (giin)(ortalama + SS)
Akses Sayisi (tek/multipl) (n)(%)
Dilatasyon yontemi (amplatz/teleskopik) (n)(%)
ilk tassizlik ve basan oranlari (1. ay) (%)
Son tassizlik ve basan oranlan (3. ay) (%)
Hemoglobin diistsii (g/dl) (ortalama)
Minér (Clavien I-11) komplikasyonlar (n) (%)
Maijor (Clavien 111-V) komplikasyonlar (n) (%)
Ameliyat sonu kateterizasyon (tiipli/tiipsiiz) (n) (%)
* Nefrostomi
* Nefrostomi + jj stent
* JJ stent
e TUpslz

89.17+31.48 (35-152)
146.35+63.16 (60-310)
3.77+2.32
2.00+1.70
39/1 (97.5/2.5)
37/3 (92.5/7.5)
47.5/55
725/775
0.73+0.16
8 (20)

1 (2.5)

34/6 (85/15)

31 (77.5)
3(7.5)
3(7.5)
3(7.5)

Tablo IlI: Basarly etkileyen faktorler.

Basari (n/n)(%) p

Yas

e 06yl 15/20 (75)

e >06yi 16/20 (80) 00
Tas yerlesimi

e Basit 20/21 (95.2)

e Kompleks 11/19 (57.9) s
Tas Boyutu

e 10-20 mm 19/22 (86.4) 0130

e >20mm 12/18 (66.7) '
Hidronefroz

e Grade 0-1 13/14 (92.9)

- Grade 2-3 18/26 (69.2) 0080
Onceki Girisim

e Var 14/19 (73.7)

e Yok 17/21 (81.0) 0.580
Ek Girisim

e Var 3/8 (37.5)

e Yok 28/32 (87.5) 0.008

bdbrekten ESWL ve/veya cerrahi operasyon oykistne sahipti
(10 RIRS, 2 PCNL, 1 ESWL, 2 Pyelolitotomi, 4 jj stent tatbiki).
Operasyon o6ncesi ayni taraf mUdahale 6ykdst olanlar ve
olmayanlar karsilastirildiginda iki grup arasinda basari oranlarinda
istatistiksel olarak anlamli bir fark saptanmadi (p=0.58). Yasi 6
ve daha kiguik (n=20) olan hastalar ile yaglI 6’dan blyuk (n=20)
olan hastalar karsilastinldiginda, basar oranlan sirasiyla %75 ve
%80 olarak saptandi. iki grup arasinda istatistiksel olarak anlamii
bir fark saptanmadi (p=0.70). Basariya etki eden faktorler Tablo
[I'te verilmektedir.
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Tas lokalizasyonlarina baktigimizda pelvis taglarinda (n=9) ve alt
pol taslarinda (n=9) basari oranlari sirastyla %100 ve %88.9’du.
Taslann ortalama boyutlari ve lokalizasyonlarina gére elde edilen
basar oranlan ayrintilaryla Tablo [V’te verimektedir.

Komplikasyon Oranlari

Toplam 9 hastada (%22.5) komplikasyon meydana geldi.
Olgularin 3’Unde (%7.5) tedavi gerektirmeyen uzamis hematri
(modifiye clavien class 1), 1 ‘inde (%2.5) transflizyon gerektiren
kanama goruldi (modifiye clavien class 2). Ortalama hemoglobin
degisimi 0.73+0.16 g/dl olarak hesaplandi. 1 (%2.5) olguda
operasyon esnasinda intraperitoneal sivi kagagl nedeniyle
operasyon sonlandirilip intraperitoneal drenaj kateteri takiimak
zorunda kalindi (modifiye clavien class 3b). Olgularin 2’sinde
(%5) postoperatif ddnemde ates 38.5°C’yi asti ve hastalar
uygun antibiyoterapi ile tedavi edildi (modifiye clavien class 2).
Olgularin 2’sinde (%5) nefrostomi tUpd alindiktan sonra uzayan
drenaj ve/veya ekstravazasyon nedeniyle yatis sUreleri uzadi
(modifiye clavien class 1).

TARTISMA

Gocukluk ¢agi Uriner sistem tas hastaliklarinda tekerrir etme
oranlarinin  yUksekligi nedeniyle segilecek tedavi yonteminin
basarisi yaninda en az invazif olmasi da dénemlidir. ESWL 2
cm’den kiguk bobrek taslarinda kilavuzlarda ilk secenek olarak
dnerilmektedir (4). invazif olmamasinin yaninda, cocuklarda
birden fazla seans gerekebiimesi ve genel anestezi altinda
uygulanmasi ESWL'nin  olumsuz yonleridir. Tas boyutunun
artmasiyla, ¢Ozellkle 10 mm den bulyUk taslarda, tassizik
oraninin azaldigi ve tekrarlayan ESWL ihtiyaci oldugu yapilan
calismalarda bildirilmistir (14).
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Tablo IV: Taslarin konumu, tas boyutu ve 3. ay sonundaki tassizlik, CIRF ve Rezidl oranlari.

Tassiz CIRF Rezidii Tas Boyutu P

Basit Taglar (n=21) n % n % n % Ort.+SS

izole pelvis 9 100 0 0 0 0 16.00+4.38

izole alt kaliks 8 88.9 0 0 1 11.1 12.00+3.24

izole iist kaliks 1 100.0 0 0 0 0 37.00+0.00

izole orta kaliks 1 50.0 1 50.0 0 0 10.50+0.70

Toplam 19 90.48 1 4.76 1 4.76 14.76+6.52

Kompleks Tasglar (n=19) Sty
Staghorn g 60.0 0 0 2 40.0 31.00+6.96
Pelvis+alt kaliks 4 50.0 1 12.5 3 7.6 27.16+9.86

Coklu kaliks S 50.0 0 0 3 50.0 43.50+18.77

Toplam 10 52.63 1 5.26 8 4211 35.05+15.22

PCNL ik defa Fernstrdm ve ve Johansson tarafindan acik
cerrahiye alternatif daha az invazif bir cerrahi yéntem olarak tarif
edilmistir ve en buyUk avantaj dogru kullanildiginda tek seansta
tagsizlk saglamasidir (15,16). Cocukluk cagindaki ilk PCNL
ise 1985 yilinda Woodside ve ark. tarafindan yapilmistir (10).
PCNL nin cocukluk ¢caginda ilk defa Woodside ve ark. tarafindan
uygulanmasinin ardindan Jackman ve ark. gocukluk caginda ilk
mini-PCNLYyi daha kicgUk giris kilifi kullanarak uygulamiglardir
(12). Zamanla teknolojideki gelismeyle ve kullanilan endoskopik
aletlerin ¢apinda azalmayla komplikasyonlar azalmis ve basari
oranlar artmistir. DUsUk captaki trakt ve aletlerin 6zellikle
goérintide bozulma, ameliyat zamaninda artis ve daha az
tassizlik oranina neden oldugu da bildirilmistir (16).

Gocukluk cagindaki PCNL ydntemleri ile basarn oranlar
kaynaklarda %56-99 arasindadir (17,18). Zeng ve ark. (19)
mini-PCNL serilerinde %71 tassizlik oranina ulagsmislar ancak
kompleks taslarda bu oran %66.4 olmustur. Mishra ve ark. (20)
ise mini-PCNL de %96’lik basar oranina ulagsmislardir. Ancak
bu galismaya sadece basit taslar dahil edilmistir. Zeren ve ark.
(21) yaptigi bir calismada ise bobrek tasi olan 55 ¢ocuga, 67
renal Uniteye PCNL ydntemini uygulamislar ve bu calismada
%86.9 tassizlk saglanirken, %96.7 basari orani bildirilmistir.
Bu calismada 6 hastada (%9) CIRF gdzlenmis ve ek tedavi
gereksinimi olmamigtir. Rezidl tagl olanlardan ise 2 hastada
(%3) ek mUdahale gerekmistir (21). Yapilan baska iki mini-PCNL
calismasindaise < 20 mm tas yUku olanlarda basarn orani %90.8
ve %100 iken, > 20 mm olanlarda %76.3 ve %83.9 olarak rapor
edilmistir (22,23). Calismamizi kaynaklar ile kiyasladigimizda
benzer basari ve tassizlik oranlarina sahip oldugu gértlmektedir.

Komplikasyon PCNL'de &nemli bir konudur. Cocuklarda
renal Unite klcguUk olup, cocuklar kanama, hipotermi, sivi
yuklenmesinden daha ¢abuk etkilenmekte ve sivi absorbsiyonu
daha c¢ok olmaktadir. Mini-PCNL komplikasyon oranlari
kaynaklarda %11.9-37.9 arasinda bildiriimektedir (24). En sik
gbrulen komplikasyonlardan birisi ise kanamadir. Pediatrik
hastalarda transflizyon gerektiren kan kaybi %0.4 ile 33 arasinda
bildirilmistir. Bu oran tas yUku, ameliyat suresi nefrostomi trakt

sayisi ve boyutu ile orantilidir (25-27). idrar kagagdi ve ates ise
PCNLYyi takiben meydana gelen diger iki dnemli sorundur
(24,28). Cocuk hastalarda 18-30 Fr nefrostomi trakti kullanilan
bir calismada %87 hastada tassizlk saglanirken, hastalarin
%30 unda post-operatif ates meydana gelmis ve %24 kan
transflizyon ihtiyaci oldugu belirtiimistir (21). Srivastava ve ark.
(29) nin calismasinda ise 7 hastada (%22) hematUri, 14 hastada
(%45) postoperatif ates, 12 hastada (%38) uzamis drenaj
saptanmisti. Yapillan baska calismalarda kan transflzyonu
ihtiyacinin trakt boyutu 20 Fr'den blylUk oldugunda arttigi
gOsterilmistir (29-31). Kaynaklarda ¢ocuk hastalarda mini-
PCNL ile ilgili yapilan ¢alismalarda ortalama hemoglobin dusist
1.5 — 2.2 mg/dl olarak belirtilmistir (16,27). Bizim serimizde
toplam komplikasyon orani %22.5 olarak kaynaklar ile uyumiu
bulunmus olup, ortalama hemoglobin dustst ise 0.73+0.16
mg/dl olarak kaynaklardan dustk bulunmustur.

Endoskopik cihazlarin boyutunun azalmasinin mini-PCNL de
avantajlar oldugu kadar dezavantajlart da olabilir. Akses
kilifinn - boyutunun  klgUlmesi  ekstrakte edilecek tagslarin
boyutunun da kuguk olmasini gerektirmekte ve bu da
fragmantasyon ve ekstraksiyon suresini uzatabilmektedir. Bu
nedenle hastaya ve tasa en uygun capta cihazlarin segiminin
Onemi vurgulanmaktadir. Tasin yerlesim yeri ve tas yUkinin
de operasyon suresini ve basarisini etkileyen diger faktorler
olduklar belirtimektedir. Kompleks taslarda blyUk taslarin
eslik ettigi hidronefrotik sistemlerde ise giris kolay olabilmekle
beraber, taslar diger kalikslere kagabildiginden basarisizlik orani
artmaktadir (16,30-32). Bizim calismamizda kompleks taslarin
basit taslara gére tas boyutunun daha fazla oldugu istatistiksel
olarak anlamli bulunmustur. Ayni zamanda hidronefrotik sistemi
olanlardaki basari oraninin hidronefrotik sistemi olmayanlara
gbre daha dusuk oldugu gorultip, kompleks tas yerlesiminin
de basaryi istatistiksel olarak anlamli derecede olumsuz yonde
etkiledigi gértlmustdr.

Yasl 6 ve daha kiglk olan ¢ocuklarda PCNL'nin ne zaman
uygulanmasi gerektigini belirten ortak gords net olmamasina
ragmen genel olarak 1,5 cm’den bUyuk taglarda ve 1 cm’den

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2019; 4: 227-233



232 Ozcift B ve ark.

buylk alt pol taglarinda veya 1 cm’den buylk sistin tasi olan
¢ocuklarda uygun bir girisimdir. Yagl 6 ve daha kugUk olan
cocuklar ile yasi 6’dan buyUk olan ¢ocuklardaki bagari oranlari
kaynaklarda birbirine benzer olarak bildirimektedir (8,33). Bizim
calismamizda yasi 6 ve daha kigUk olan gocuklar ile yasi 6’dan
bUylk olan ¢ocuklar karsilastiridiginda basari oranlari birbirine
benzer bulunmustur.

Cocukluk cagr bobrek taslarnnin tedavisinde son zamanlar-
da micro-PCNL de poptler hale gelmeye baslamistir. Micro-
PCNL'nin dilatasyon ¢apinin daha az olmasi, daha az kanama
ve optik gorus altinda giris gibi avantajlar varken, mini-PCNL
basket ve forceps ile tas ekstraksiyonu avantaji saglamaktadir.
Her iki yontemde de benzer basari ve tagsizlik oranlar yapilan
calismalarda bildirilmektedir (34,35).

Calismamizin gegmise yodnelik olmasi, tas boyutlarinin farki
goruntileme yontemleriyle dlctlmesi, analjezik kullaniminin ve
post-operatif agrn skorlarinin degerlendirimemesi, kisa takip
slresi ve hasta sayisinin az olmasi eksik noktalaridir.

SONUG

Deneyimlerimiz, mini-PCNLnin ¢ocuklarda bodbrek taslarinin
tedavisi icin guvenli ve etkin bir ydntem oldugunu ve
standart PCNLye benzer tassizlk oranlar elde edildigini
desteklemektedir. Calismamizda mini-PCNL operasyonununda
tas yerlesimi ve hastanin ek tedavi almasi gerekKliliginin son
basar oranini etkiledigi, VKI’nin de basarili olunan grupta daha
dUsUk oldugu saptanmistir. Hasta yasinin, tas boyutunun, daha
6nceden operasyon gecirip gecirmemis olmasinin  basariyi
etkilemedigi saptanmistir. Calisma serimizde hasta sayisinin da
artmasityla mini-PCNLde basariyi etkilieyen faktorler icin daha
net ve anlamli degerlendirmeler yapilabilecegi gortstndeyiz.
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Tekrarlayan Bronsioliti/Higiltisi Olan Okul Oncesi Cocuklarda
Immunglobulin Dizeylerinin Higilti Fenotiplerine Gére
Degerlendirilmesi

Evaluation of Immunoglobulin Levels According to Wheezing
Phenotypes in Preschool Children With Recurrent Wheezing/
Bronchiolitis

Burcu KOKSAL, Ozlem YILMAZ OZBEK

Bagkent Universitesi, Tip Fakuiltesi, Gocuk Saghgi ve Hastaliklan Anabilim Dali, Gocuk Alerji Bilim Dali, Ankara, Tiirkiye

0z
Amag: Tekrarlayan bronsiolit/higilti okul dncesi dénemde sik gortimektedir. Epizodik hisilti ve goklu tetikleyici higilti

fenotipleri tanmlanmistir. Calismamizin amaci, epizodik higilti (EH) ve ¢oklu tetikleyici hisiltisi (CTH) olan ¢ocuklarin
immunglobulin dizeylerinde fark olup olmadigini belirlemektir.

Gerec ve Yontemler: Tekrarlayan bronsiolit/higiltisi olan 4 yas altindaki son bir yilda en az 3 brongiolit/hisilti atadi
gecirmis olan ¢ocuklar galismaya alindi. Hastalar fenotiplere gére epizodik ve ¢oklu tetikleyici hisilti olarak iki grupta
incelendi. Eozinofil sayisi, eozinofil ylizdesi, immunglobulin (Ig) A, G, M dlzeyleri kayit edildi.

Bulgular: Tekrarlayan bronsioliti/hisiltisi olan 86 ¢ocuk (55 erkek, 31 kiz) ¢calismaya alindi. IgA dizeyi EH (43.3+35 mg/
dl) olan grupta CTH grubuna (74.1+45.1 mg/dl) gbére daha distk bulundu (p<0.001). IgG dlzeyi de EH grubunda
(565.4+173.7 mg/dl) CTH grubuna (769.9+198.8 mg/dl) gére daha diisiiktil (p<0.001). immiinglobulin diistkligi sikligs
EH grubunda (n=12, %37.5) CTH grubuna (n=4, %7.4) gére daha fazlaydi (p<0.001).

Sonug: Tekrarlayan bronsiolit/hisiltisi olan ¢cocuklarda immunglobulin dizeylerine bakilmali ve takip edilmelidir. Epizodik
hisiltida immunglobulin seviyelerindeki dUstklugtn de enfeksiyon sikligini arttirarak higiltiya yatkinliga neden olabilecegini
dUstndUrmektedir.

Anahtar Soézciikler: Astm, Bronsiolit, immiinglobulinler, Fenotip, Hisilti

ABSTRACT

Objective: Recurrent bronchiolitis/wheeze is frequent in preschool children. Episodic viral wheeze (EVW) and mutitrigger
wheezing (MTW) phenotypes have been described. Our aim was to evaluate whether immunoglobulin levels differ in
children with episodic and multitrigger wheezing.

Material and Methods: Children <4 years of age with the history of at least three episodes of acute bronchiolitis/
wheeze during the last 12 months included in study. Patients were evaluated according to wheezing phenotypes as
episodic and multi-trigger wheezing. Eosinophil count, eosinophil %, IgA, G, M levels were recorded.

Results: 86 (55 male, 31 female) children with recurrent bronchiolitits were included in study. IgA levels in EVW
group (43.3+35 mg/dl) were found lower than MTW group (74.1+45.1) (p<0.001). IgG levels were also lower in EVW
group (565.4+173.7 mg/dl) than MTW group (769.9+198.8 mg/dl) (p<0.0001). Frequency of children having low
immunoglobulin levels was higher in EVW group (n=12, %37.5) than MTW group (n=4, %7.4) (p<0.001).

Conclusion: Immunoglobulin levels in children with recurrent bronchiolitis/wheeze should be evaluated and should be
followed. We think that lower immunoglobulin levels in children with EVW may also increase infections that cause tendency
to wheezing.

Key Words: Asthma, Bronchiolitis, Immunoglobulins, Phenotypes, Wheezing
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GiRIS

Okul dncesi donemde tekrarlayan bronsiolit sik goérdlmektedir.
Okul dncesi prevelans %40’1 bulmaktadir (1). Ug yas altindaki
cocuklarin yaklasik Ucte biri en az bir kez bronsiolit atagi
gecirmektedir. Bronsiolitin en sik nedeni viral enfeksiyonlardir.
Konjenital kalp hastaligi, bronkopulmoner displazi, reaktif hava
yolu hastaligi, astim, prematUrite, gastrointestinal hastaliklar,
néromuskuler hastaliklar, immun yetersizlik, kistik fibroz ve
trakea Ozefageal fistll gibi anatomik sorunlar risk gruplarini
olusturmaktadir.

immuinglobulin - diisikligl olan cocuklarda sikiikla  siniizit,
otitis media, bronsiolit gibi tekrarlayan Ust ve alt solunum yolu
enfeksiyonlar  gérilmektedir (2). imminglobulin - distkIigu
olan ¢ocuklarda en sik bagvuru nedeninin tekrarlayan bronsiolit
oldugu gosterilmistir (3). Tekrarlayan bronsioliti olan ¢ocuklarda
immunglobulinler de tam kan sayimi, akciger grafisi ve ter testi
gibi istenmesi gereken ilk tetkiklerdendir.

Okul éncesi tekrarlayan bronsioliti olan ¢ocuklarin bazilarinda
daha sonraki yaslarda astim gelisebilmektedir (4). Ancak hangi
tekrarlayan brongioliti olan g¢ocugun astim gelistireceginin
oOnceden tahmin edilmesi kolay olmamaktadir. Tani ve takip
kolayligi acisindan tekrarlayan hisiltisi olan cocuklar icin hisilti
fenotipleri ve astim prediktif indeksi tanimlanmistir. Epizodik
hisilti (EH) ve c¢oklu tetikleyici hisilti (CTH) icin genetik faktorler
ve atopi sorumlu tutulmaktadir. Epizodik higiltisi olan ¢ocuklarda
sadece viral enfeksiyonlar sirasinda hisilti atagi olurken, ¢oklu
tetikleyici hisiltisi olan ¢ocuklarda viral enfeksiyonlar disinda da
egzersiz, aglama, sigara gibi faktorlere bagl olarak higilti atagi
gelismektedir (5). Epizodik hisiltisi olan ¢ocuklarin ¢ogunda
bu durum gegcicidir. CTH'da ise okul caginda da devam
edebilmektedir.

Calismamizin amaci tekrarlayan bronsioliti olan ¢ocuklarin
immunglobulin - dUzeylerini  degerlendirmek, epizodik higilti
ve ¢oklu tetikleyici hisiltisi olan ¢ocuklarin  immunglobulin
duUzeylerinde fark olup olmadigini belirlemektir.

GEREGC VE YONTEM

Calismaya Eylul 2015- Haziran 2016 tarihleri arasinda Gocuk
Alerji BOlumU’'ne basvuran 4 yas altindaki ve son bir yilda
en az U¢ brongiolit atagi gecirmis ¢ocuklar alindi. Son U¢ ay
icerisinde higilti atagr gecirmemiglerdi ve tekrarlayan bronsiolit
disinda hastaliklar yoktu. Galismaya katilan ¢gocuklar fenotiplere
gdre viral tetikleyici higilti/epizodik hisilti ve ¢oklu tetikleyici higilti
olarak iki grupta incelendi. Sadece viral enfeksiyonlar sirasinda
hisiltisi olan gocuklar viral tetikleyici hisilti grubuna (epizodik
hisilt), viral enfeksiyon disinda da semptomu olan ve gulme,
aglama ve egzersiz ile de hisiltisi olan ¢cocuklar ¢oklu tetikleyici
hisilti grubuna alindi. Kronik hastaligi olan gocuklar galisma disl
birakildi.

Hastalarin retrospektif olarak yas, cinsiyet, hastalk baslama
yasl, laboratuar tetkikleri (tam kan sayimi, kanda eozinofil
sayisl ve ylzdesi, CRP, IgA, G, M ve total IgE dlzeyleri) kayit
edildi. Tam kan sayimi hemocytometer (Abbott Cell-Dyn Ruby
system, Abbott Diagnostics, Santa Clara, CA, USA) cihaz ile,
immunglobulinler tdrbidimetrik yéntem ile (Architect C8000,
Abbott Diagnostics, Santa Clara, CA, USA) ve CRP (Alinity
CC, Abbott Diagnostics, Santa Clara, CA, USA) turbidimetrik
yontem ile calisiimisti.

immunglobulin diizeylerinin yasa gdre olmasi gereken sinirlar
degerlendirilerek Ig dUzeylerinde dUstklik olup olmadigi
belirlendi (B). IgA, M ve G degerleri 2 standart sapma altinda ise
dustk kabul edildi (6).

Hastalar ayrica astim prediktif indeks (API) pozitifigine gore
degerlendirildi (7). Modifiye API (mAPI) kullanildi. Bir major
veya iki mindr kriter pozitif ise mAPI pozitif kabul edildi. Major
MAPI kriterleri; ebeveynde astim, ¢cocukta doktor tanili atopik
egzema, aeroalerjen duyarliigi olmasi, minor mAPI kriterleri ise
soguk alginligi olmadan higllti, periferik eozinofili (=%4) ve besin
alerjen duyarliigi olmasini icermektedir (8). Calisma Baskent
Universitesi Etik Kurulu tarafindan onaylandi (KA18/227).

istatistiksel analiz

istatistiksel analiz icin SPSS 18 kullanildi. Degigkenlerin normal
dagiima uygunlugu goérsel (histogram ve olasilk grafikleri)
ve analitk ydntemlerle (Kolmogorov-Smirnov/ShapiroWilks)
incelendi. Tanimlayici analizler normal dagilan degiskenler igin
ortalama ve standart sapma kullanildi. Normal dagilan sayisal
degiskenlerin karsilastinimasinda ikili gruplarda student t-test,
normal dagimayan sayisal degiskenlerin karsilastirimasinda
ikili gruplarda Mann-Whitney U test kullanidi.  Oran
karsilastirmasinda ise Kikare testleri kullanildi. p degerinin <0.05
olmasi anlamli kabul edildi.

BULGULAR

Tekrarlayan brongioliti olan 4 yas altindaki son bir yilda en az
3 brongiolit atagi gegirmis olan 86 ¢ocuk c¢alismaya alindi.
Cocuklarin 32’sinde (%37.2) EH ve 54’linde (%62.8) CTH vard..
Calismaya katilan ¢cocuklarin 6zellikleri Tablo I'de verilmistir.

Tekrarlayan bronsioliti olan ¢ocuklarin Ig duzeyleri yasa gore
degerlendirildiginde disUklik saptanan 16 vaka (%18.6) vard..

Hastalar immunglobulin  dizeylerine goére karsilastinidiginda
IgA dizeyi EH (43.3+£35 mg/dl) olan grupta CTH grubuna
(74.1£45.1 mg/dl) gére daha distk bulundu (p<0.001) (Sekil 1).
IgG dlizeyi de EH grubunda (565.4+173.7 mg/dl) CTH grubuna
(769.9+198.8 mg/dl) gdre daha diisiiktii (p<0.001) (Sekil 2). iki
grup arasinda Igk duzeyleri karsilastinidiginda fark yoktu. EH
olan ¢ocuklarin IgM dlzeyi (86.8+38.2 mg/dl) GTH grubuna
(102.1+36.7 mg/dl) gbre daha disUktl ancak istatistiksel olarak
anlamli fark gortimedi (p=0.07) (Tablo I1).
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Tablo I. Tekrarlayan bronsioliti olan ¢cocuklarin hisilti fenotiplerine gére demografik &zellikleri.

Epizodik Hisilti Coklu Tetikleyici Hisilti
n 32 54 P
E/K 20/12 35/19 0.010
. 2.2+0.9 2.6+0.9
Yas(yil
s(yi) 14 14 0.001
Lo 5 19.2+10.1 16.8+9.2
Hastalik siiresi (a
(ay) 3.6 540 0.032
; A F o 8.5+5.5 15.4+9.5
lik bronsiolit (a
siolit (ay) oo 536 <0.001
. 47+1.3 47+14
Atak sayi/yil
yi/y 3.8 3-10 0.089
Atopik dermatit 8 4 0.002
Besin alerjisi 2 4
Deri prik testi 6 34 <0.001
Atopi 5 36 <0.01
Sigara 1 6 0.023
Evde hayvan 3 6 0.072
Ailede alerji 19 32 0.081
Ailede astim 10 15 0.037
API pozitif 12 36 0.004
API:Astim prediktif indeks; Sonuclar n degerleri veya *ortalama+SD, min-max olarak ifade edilmistir.
Tablo Il. Tekrarlayan bronsioliti olan cocuklarin higilti fenotiplerine gére laboratuar bulgulari.
Epizodik Hisilti Coklu Tetikleyici Hisilti p
43.3+35 741+ 451
IgA (mg/dL) 8173 59993 <0.001
86.8+ 38.2 102.1+ 36.7
IgM (mg/dL) 31.212 35911 0.007
565.4+ 173.7 769.9+ 198.8
19G (mg/dL) 228-922 299-1307 <0.001
44.2+ 69.1 79.5 £118.4
IgE (IU/ml) 1 4-084 11-675 0.014
12+ 1.3 12+0.9
Hb (g/dL) 10-15.6 10-14 0.099
.. . 9200+2772 9137+2725
3
Lokosit (10°/uL) 6500-14000 4450-15000 0.092
L 272.2+174.7 260.1+221.7
3
Total eozinofil (103/uL) 16-613 18-945 0.081
s 2.9+1.6 2.8+2.2
0,
Eozinofil (%) 0.2-6 0.2-11 0.084
328153.8+76624.6 355577.8+116229.3
H 3
L el e e (e L) 145000-461000 184000-647000 Clioe
3.3+4.9 3.8+6.5
CRP (mg/L) 0.1-16 0.1-30 0.075

Sonuclar ortalama+SD, min-max olarak ifade edilmistir.
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Sekil 1. IgA duzeylerinin hisilt fenotiplerine gére karsilastirimasi

immunglobulin diistikligi sikigr EH grubunda (n=12, %37.5)
GCTH grubuna (n=4, %7.4) gore daha fazlaydi (p<0.001). EH
grubunda IgA dustkltigu olan 4, IgG dusukliagu olan 11 ve IgM
dUsUkIGgu olan 4 hasta vardi. CTH grubunda ise IgG dustkItigu
olan 3, IgM dUsukligu olan 1 hasta vardi ve IgA dusukligu olan
hasta yoktu.

Epizodik higiltil gocuklarin (8.5+5.5 ay) ik bronsiolit yasi CTH
grubuna (15.4+9.5 ay) gore daha dustk bulundu (p<0.01)
(Tablo ).

Yasa gdre immunglobulin distkligud olan gocuklar gruplardan
cikarilip tekrar deg@erlendirildiginde EH grubundaki cocuklarin
lgG duzeyleri (655.5+128.5 mg/dl) CTH grubundakilere
(799.4+173.1 mg/dl) gére daha dusiktl (p<0.001). IgA
dUzeyleri karsilastinidiginda ise EH ve CTH gruplar arasinda fark
yoktu (567.8+36.8 mg/dl vs. 75+46.1 mg/dl).

Onbir (%12.7) ¢ocukta atopik dermatit hikayesi vardi. 6 (%6.9)
¢cocukta besin alerjisi vardi.

Hastalar mAPI pozitifligine gore karsilastirldiginda API pozitif (n=48)
ve API negatif (n=38) olan gruplar arasinda IgA, G, M ve total IgE
dUzeyleri agisindan fark gérulmedi.

TARTISMA

Astim, ¢ocukluk ¢aginda en sik gdrulen kronik hastaliklardan
biridir. Son yillarda astim sikligi artmistir. Astimi olan gocuklarin
¢ogunun hayatlarininilk yillarinda semptomlar ortaya ¢gikmaktadir.
Ancak astim tanisini koymak okul déncesi ¢ocuklarda zordur.
Oncelikle diger nedenlerin dislanmasi gerekmektedir. Okul
oOncesi yas grubunda astimin ilk bulgularn cogunlukla tekrarlayan
bronsiolit/nisilti olarak karsimiza gcikmaktadir. Diger taraftan her
tekrarlayan hisiltisi olan ¢ocuk astim degildir (9). Tekrarlayan
bronsioliti/hisiltisi olan ¢ocuklarin hangilerinin astim olacagini

120000
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Sekil 2. IgG diuzeylerinin higilti fenotiplerine gore karsilastinimasi

tahmin etmek klinisyenler igin kolay olmamaktadir. Bu gocuklarin
tanilarinin konulmasi, takip ve tedavilerinin belirlenebilmesi igin
hangi cocugun astim hangisinin astim olmadiginin ayirt ediimesi
6nem tasimaktadir (10,11). Bu nedenle okul dncesi ¢ocuklarda
astim igin risk faktorleri ve higiltiya yatkinigin nedenlerinin
arastinldigr calismalar ilgi gekmektedir (12,13).

Cocuklanin  bazlarinda sadece viral enfeksiyonlarla higilti
olurken, bazilarinda viral enfeksiyonlara ek olarak alerjen, sigara,
parfim ve egzersiz gibi etkenlerle higilti ataklan olabilmektedir
(14,15). Bu farkliik igin birgok hastalikta oldugu gibi ilk basta
genetik faktérler sorumlu tutulmaktadir (16). Ancak genetik
faktorlerin hangi mekanizmalarla bu farkliliklara neden oldugu
arastirma konusudur ve birgok calisma ile altta yatabilecek
nedenler aydinlatimaya calisiimaktadir (3,4,17). Viral enfeksiyon
sirasinda bronglarda agir cevap sonucu hisilti olusmasi genetik
faktorlerle agiklanabilmektedir. Bu iki grubun viral enfeksiyonlar
sirasinda da sitokin cevaplarinin farkli oldugu distuntlmektedir
(18,19). Ancak genetik faktorlerin neden oldugu farki
mekanizmalar da olabilir. Epizodik higiltisi olan ¢ocuklarda
sadece viral enfeksiyon ile higilti olurken, goklu tetikleyici higiltisi
olan ¢ocuklarda oldugu gibi diger etkenlerle karsilasildiginda
da hisilti olmasi immun cevaptaki farkliliklar ile agiklanabilir.
Biz de calismamizda sadece viral enfeksiyonlarla hisiltisi olan
cocuklarin ¢coklu tetikleyici hisiltisi olan cocuklara gére IgA ve IgG
dUzeylerinin daha distk oldugunu saptadik. Bu sonug da viral
enfeksiyonlar sirasinda tekrarlayan hisiltiya yatkinligi agiklayacak
nedenlerden biri olabilir. Tekrarlayan higiltisi olan ¢ocuklarda
fenotiplere gére immunglobulin dizeylerinin karsilastinididr bir
calismaya literatlrde rastlanmamigtir. Calismamizda sadece
viral enfeksiyonlarla hisilti ataklar olan ¢ocuklarin IgA ve IgG
degerlerinin goklu tetikleyici higiltili cocuklara gére daha dusuk
olmasiyla birlikte immuUnglobulin  dtsuklagt  sikignin  EH
grubunda CTH grubuna gdre daha fazla oldugu da saptandi.
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Bu sonuglar epizodik higlltisi olan ¢ocuklarda higiltiya yatkinhigin
gelismesinde immdinglobulinlerin - de  dnemli  olabilecegini
gostermektedir. Ayrica galismamizda epizodik hisiltill cocuklarin
ilk bronsiolit yasinin CTH ¢ocuklara gére daha dusik oldugu
bulunmustur. Calismamizla uyumlu olarak bazi yayinlarda da
benzer sonuglar oldugu tespit edilmistir (20,21).

Hisiltlarnin bUydk ¢ogunlugu viral enfeksiyonlar sirasinda
gelismektedir (22,23). CTH olan ¢ocuklarda viral enfeksiyon
disinda da hisilti ataklarinin olmasi genetik, bronsial asir duyarliik
ve atopi gibi bagska faktorlerin rol aldigini desteklemektedir.
CTH’ll cocuklarda bronglarda stregelen inflamasyon oldugu
veya inflamasyon daha siddetli oldugu igin hava yollarinin daha
duyarl olmasi nedeniyle hava kirliligi, soguk hava, sigara gibi
cevresel faktorler, egzersiz, gulme, alerjen, iritan gibi faktorlerle
de higiiti olusmaktadir.

Epizodik higiltisi olan gocuklarda sadece viral enfeksiyonlarla
tetiklenen vizing gérulmektedir ve blyUlk ¢cogunlugunda yasla
birlikte sikayetler azalmaktadir veya gecmektedir. Epizodik
hisilti grubunda GTH grubuna gdre Ig A ve Ig G degerlerinin
daha dustk olmasi ve epizodik higiltisi olan ¢ocuklarin daha
erken yaglarda bronsiolit ataklarnnin baslamasi, bu gruptaki
cocuklarda immunglobulin  dUsukligine bagl olarak daha
erken yaglarda brongiolit ataklarinin baslamis olabilecegini
ve sadece enfeksiyonlarla brongiolitin/higiltinin - tetiklendigini
distundurmustdr.

Epizodik higilti sikligi genelde yas buyludukce azalmaktadir.
immunglobulin seviyeleri diisiik olan ¢ocuklarda yasla birlikte
immunglobulin seviyelerinin artmasiyla da enfeksiyon riskinin ve
higilti sikliginin azalmasina katkida bulundugu dustndlmastr.
CTH’da ise farkli genetik faktorler etkili oldugundan yas blylse
de viral enfeksiyonlarla hisilti devam edebilmektedir. EH icin
genetik faktdrlerin yaninda immunglobulin dUsUkIGginin de
hisiltiya olan yatkinlida katkida bulundugu ancak GTH icin bu
durumun sdz konusu olmadigi séylenebilir.

Tekrarlayan bronsioliti olan gocuklarda akciger grafisi, tam kan
sayimi, total lenfosit, total nétrofil sayisi, IgA, 1gG, IgM dizeyleri
ve ter testi yapiimasi gereken bazal tetkiklerdir. Altta yatabilecek
gastrodzafageal refll, kistik fibroz, kalp hastalg ve diger
konjenital hastaliklar hikaye, fizik muayene ve/veya yapilacak
tetkiklerle ekarte edildikten sonra hastalar takibe alinmalidir.

Tekrarlayan bronsioliti olan ¢ocuklarin bir kisminda astm
gelisebilmektedir. Okul 6ncesi dénemde hangi cocuklarda astm
geliseceginin belirlenmesi gug olmaktadir. Astim prediktif indeks
pozitifliginin olmasi da c¢ocukluk g¢agr astiminin tahmininde
yardimci olmaktadir. Calismamizda, astim prediktif indeksi
pozitif olan g¢ocuklarin immunglobulin  dizeyleri ile negatif
olanlar arasinda fark bulunamamistir. Bu sonug, immunglobulin
dUzeylerinin astim gelisimini 6ngdrmede faydall olmadigini
gosterebilir.

Atopi varligl, immun cevaptaki farkliliklar, hava yolu fonksiyonu ve
cocukluk cagr astimi arasindakiiliskiler oldukga karmasik olmakla
birlikte hentiz tam olarak agiklanamamaktadir. Tekrarlayan hisiltisi
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olan gocuklarda fenotiplere gdre immunglobulin dizeylerinin de
farkll oldugu gériimustir. Ozellkle EH’ll cocuklarda genetik
olarak enfeksiyon sirasinda higiltiya yatkinlk olsa da dusuk
immunglobulin degerlerinin de bu duruma katkida bulundugunu
desteklemektedir. immiinglobulinler yikselmeye ve bagisiklik
sistemi olgunlasmaya basladikca hisilti sikliginin  azalmasi
beklenen bir sonugtur.

Sonug olarak, viral enfeksiyonlarla tetiklenen hisiltisi olan
gocuklarin immuUnglobulin - A ve G duzeylerinin  CTH’l
¢ocuklara gore daha dusUk bulunmasi EH fenotipine sahip
cocuklarin higiltiya yatkinligini aciklayabilecek faktorlerden biri
oldugunu gdsterebilir. Tekrarlayan bronsioliti olan ¢ocuklarda
immunglobulin dizeylerine bakiimal ve takip edilmelidir.

Finansal Kaynak

Bu c¢alisma sirasinda, yapilan arastirma konusui ile ilgili dogrudan
baglantisi bulunan herhangi bir ilag firmasindan, tibbi alet, gereg
ve malzeme saglayan ve/veya Ureten bir firma veya herhangi
bir ticari firmadan, ¢alismanin degerlendirme surecinde, calisma
ile ilgili verilecek karari olumsuz etkileyebilecek maddi ve/veya
manevi herhangi bir destek alinmamigtir.

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve/veya aile bireylerinin
clkar catismasi potansiyeli olabilecek bilimsel ve tibbi komite
Uyeligi veya Uyeleri ile iliskisi, danismanlik, bilirkisilik, herhangi bir
firmada calisma durumu, hissedarlik ve benzer durumlari yoktur.
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Anne Viicut Agiriginin Yenidogan Uzerine Etkisi Var mi?
Does Maternal Weight Have an Effect on Newborn ?
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0z
Amag: Calismanin amaci, gebelik dncesi viicut kitle indeksi (VKI) ile gebelik boyunca agirlik artisinin dogum sekli, bebe-
gin demografik 6zellikleri ve hastaneye yatis sikligi Uzerine etkilerini incelemektir.

Gere¢ ve Yontemler: Dort aylk dénemde 36. gebelik haftasinin Uzerinde ve tekil dogum yapan kadinlar ¢alismaya
danhil edildi. Gebeler, gebelik dncesi VKi'ye gére ‘zayif’ (18.5 kg/m? nin altinda), ‘normal’ (18.5-24.9 kg/m?), fazla kilolu’
(25-29.9 kg/m?) ve ‘obez’ (30 kg/m? ve Uzeri) olarak gruplandiridi. Gebelere ait demografik dzellikler, gebelik dncesi
VKI, gebelik boyunca agirlik artisi, dogum sekli, bebege ait demografik dzellikler ve hastaneye yatis orani degerlendirildi.
Bulgular: Gebelik dncesi VKi'ye gére, calismaya alinan 177 gebenin %7’si (n=12) ‘zayif’, %72’si (n=128) ‘normal’, %15’i
(n=27) ‘fazla kilolu’ ve %6’si (h=10) ‘obez’ olarak gruplandirildi. Gruplar arasinda, gebe yaslan farkl (p=0.001), antenatal
sorunlar (gestasyonel diyabet ve hipertansiyon) sikigi benzerdi (p=0.39). Gruplardaki gebelerin cogu lise veya Universite
mezunuydu. Gruplar arasinda gebelik boyunca agirlik artisi farkl (p=0.009), VKI’nde degisiklik oranlan benzerdi (p=0.2).
Gebelik dncesi VKi'ye gore gruplar arasinda dogum sekli ve bebeklerin demografik dzellikleri benzer (p>0.05), bebek-
lerinin hastaneye yatis orani farkliydi (p=0.032), ‘fazla kilolu” gruptaki gebelerden dogan bebekler hastaneye yatis orani
en ylksekti (%30). Gebelik boyunca VKi'deki degisiklikler, bebegin demografik ézellikleri ve hastaneye yatis oranini
etkilememisti, ancak yilksek ve cok ylksek diizeyde VKi artisi olan gebelerde sezaryen orani daha fazlaydi (p=0.015).

Sonug: Gebelik dncesi VKi'nin ve gebelik boyunca VKI degisikliklerinin, dogum sekli ve bebegin hastaneye yatis oranini
etkiledigi saptanmistir. Uygun vicut agirhgi ile gebelige planl baglamak, gebelik boyunca dengeli agirlik artigl, anne ve
yenidogan sagligr agisindan dnemlidir.

Anahtar Soézciikler: Yenidodan, Vicut kitle indeksi, Gebelik

ABSTRACT

Objective: The aim of the study is to evaluate the effects of prepregnancy body mass index (BMI) and weight gain
during pregnancy on the type of delivery, demographic findings and the rate of neonate’s hospitalization

Material and Methods: During 4-months period, pregnants who gave singleton birth after 36 weeks of gestation were
included. Pregnants were categorized into groups according to their prepregnancy BMI as ‘underweight’ (under 18.5
kg/m2), ‘normal’ (18.5-24.9 kg/m?), ‘overweight’ (25-29.9 kg/m?) and ‘obese’ (more than 30 kg/m?). The demographic
findings of the pregnants, prepregnancy BMI, weight change during pregnancy, type of delivery, the demographic
findings and the rate of neonate’s hospitalization were evaluated.

Results: One-hundred and seventy-seven pregnants included. Seven percent (n=12) of them categorized as
‘underweight’, 72% (n=128) as ‘normal’, 15% (n=27) as ‘overweight’ and 6% (n=10) as ‘obese’. The mean age of
pregnants was different (p=0.001), the rate of antenatal problems (gestational diabetes and hypertension) was similar
(p=0.39) between the groups. Most of the pregnants were high school or university graduates. Weight gain during
pregnancy was different (p=0.009), whereas change in BMI was similar (p=0.2) between groups. Type of delivery and
the demographic findings of the newborns were similar (p>0.05), but the rate of neonate’s hospitalization was different
(p=0.032) between the groups. The rate of neonate’s hospitalization was highest in ‘overweight’ group (30%). Change
in BMI during pregnancy did not effect the demographic findings and the rate of neonate’s hospitalization, whereas
the rate of cesarean section was higher in pregnants whose change in BMI was ‘high’ or ‘very high’ during pregnancy
(p=0.015).
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Conclusion: It has been demonstrated that prepregnancy BMI and change in BMI during pregnancy effect the type of delivery and the rate
of neonate’s hospitalization. Planned pregnancy with appropriate body weight, balanced weight gain during pregnancy is important for both

maternal and neonatal health.
Key Words: Newborn, Body Mass Index, Pregnancy

GIiRiS

Vicut kitle indeksi (VKI), eriskin bir bireyin boy ve viicut
agirhigini baz alarak vicut yag oranini dlgen, vicut agirhiginin
[kilogram (kg)], boy uzunlugunun [metre (m)] karesine (VKi=kg/
m2) bdlinmesiyle elde edilen basit bir dlcittir. Bu olcut
yetiskinde yas, dogum sayisl, Irk, etnik kdken ve kas kitlesinden
bagimsizdir. Diinya Saglik Orgiiti (DSO) tarafindan VKI, 18.5 kg/
m?’nin altinda olanlar ‘zayif’, 18.5-24.9 kg/m? arasinda olanlar
‘normal’, 25-29.9 kg/m? arasinda olanlar ‘fazla kilolu’, 30 kg/m?
ve Uzerinde olanlar ‘obez’ olarak siniflandirimaktadir. Amerikan
Tip Enstitiisti (I0M), DSO’nlin bu siniflandirmasini temel alarak,
gebelik boyunca ‘zayif’ olanlarin 12.5-18 kg, ‘normal’ olanlarin
11.5-16 kg, ‘fazla kilolu’ olanlarin 7-11.5 kg, ‘obez’ olanlarin ise
5-9 kg almalari énermektedir (1-3). Obezite siklidi son yillarda
giderek artmaktadir. Ureme cagindaki kadinlarda da giderek
artan bu durum, perinatal ddnemde anne ve bebegin saghgini
direkt olarak etkilemektedir (1).

Zayif ve obez kadinlar olumsuz gebelik sonuclar agisindan risk
altindadir. Gebeliklerinde fazla kilolu veya obez olan kadinlarda
preeklampsi, gestasyonel diyabet, makrozomi, postpartum
kanamanin daha sik géruldigu, bunun yanisira yetersiz kilo alan
gebelerin bebeklerinde premattre dogum ve dusik dogum
agirhigr bildirilmistir (4-6).

Bu calismanin amaci, gebelik éncesi VKi'nin ve gebelik boyunca
agirlik artisinn dogum sekli, bebegin demografik dzellikleri ve
hastaneye yatis orani Uzerine etkilerini incelemektir.

GEREGC VE YONTEMLER

Calisma grubu

Calismada Kasim 2007 ile Subat 2008 tarihleri arasinda 36.
gebelik haftasinin Uzerinde tekil dogum yapan gebeler ve
bebekleri geriye donitk olarak incelendi. Calisma grubunu, iki
farkl sosyodemografik ¢evreye sahip bir Universite hastanesi
ve bir 6zel hastanede izlenen ve dogumu gerceklesen gebeler
olusturdu (7). Antenatal takibi yapilmayan gebeler, 36. gebelik
haftasi ve altindaki dogumlar ve gogul gebelikler calisma digi
birakildi. Galismada yer alan gebelerin ve bebeklerin verilerine
hastane kayitlarindan ulagild.

Verilerin toplanmasi

Calismaya alinan gebelerin yas, egitim durumu, gestasyonel
diyabet ve hipertansiyon gibi sorunlari, gebelik 6ncesi vicut
agirhigr ve boy, gebelik boyunca agirlik artisi kayit edildi.

VKi, vicut agiriginin (kg), boy uzunlugunun (m) karesine
bolinmesi ile hesaplandi. Gebelik dncesi VKi'ye gdre calismaya
alinan gebeler asagidaki gibi gruplandiridi (2):

I. Zayf (< 18.5 kg/m?)

Il. Normal (18.5-24.9 kg/m?)
. Fazla kilolu (25-29.9 kg/m?)
IV. Obez (= 30 kg/m?)

Gebelik boyunca vicut agirigr degisimine gdre hesaplanan
VKi'deki degisiklikler (8);

i. Kayip (=1 birim diisme)

ii. Ayni (<1 birim degisiklik)

iii. Orta dUzeyde artis (=1 ve <2 birim artig)

iv. YUksek dilizeyde artis (=2 ve <3 birim artig)

v. Cok vylksek dlzeyde artis (=3 birim artig) olarak
siniflandiridi.

Dogum sekli ile bebege ait demografik 6zelliklerden gebelik
haftasi, dogum agirligi, cinsiyet, 1. ve 5. dakika APGAR skorlari
ve hastaneye yatis dykisi kayit edildi. Gebelik dncesi VKI ile
gebelik boyunca viicut agiridr ile VKI degisiminin dogum sekli,
bebegin demografik ézellikleri ve hastaneye yatis orani Uzerine
etkileri karsilastirildl.

Verilerin analizi

Verilerin istatistiksel analizi SPSS 20.0 (Statistics Package for
Social Sciences Inc., Chicago, IL) kullanilarak yapildi. Kategorik
degiskenler sayi ve ylzde, sUrekli degiskenler ortalama + SS
olarak verildi. Gruplar arasl oranlarin karsilastinimasinda ¢oklu
ki-kare testi kullanildi. Gebelik dncesi VK ile bebegin hastaneye
yatig orani arasindaki liski ile VKi'deki degisiklik ile dogum
sekli arasindaki iliski ¢coklu lojistik regresyon analizi kullanilarak
belirlendi. Istatistiksel anlamlilik icin p <0.05 kabul edildi.

BULGULAR

Gebelik dncesi VKi'ye gore calismaya alinan 177 gebenin %7’si
(n=12) ‘zayif’, %72’si (n=128) ‘normal’, %15’ (n=27) ‘fazla kilolu’
ve %06’si (n=10) ‘obez’ olarak gruplandirildi. Gruplar arasinda
anne vyagsl farkll (p=0.001), egitim durumu ile gestasyonel
diyabet ve hipertansiyon gibi antenatal sorunlar benzerdi (p=0.3
ve p=0.39). Gebelik dncesi VKi'ye gdre ‘normal’ grupta olan
gebelerin yasl 26-35 yas araliginda yogunlasmis (%70), ‘fazla
kilolu” ve ‘obez’ grupta ise gebelerin yarsina yakini 35 yas
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Tablo I: Gebelik 6ncesi VKi'ye gére gebeye ait demografik bulgular.

Zayif

Gebelik 6ncesi VKi

Normal Fazla kilolu Obez

(n=12) (n=128) (n=27) (n=10) 2

Anne yasi, (y) 26.5+3.5 30.7+£4.9 33.51£5.5 31.6+£5.9

<18 yas, n (%) 0(0) 0(0) 0(0) 0(0)

18-25 yas n (%) 7 (58) 18 (14) 2(7) 2 (20) 0.001

26-35 yag n (%) 5(42) 90 (70) 14 (62) 4 (40)

>35 yas n (%) 0(0) 20 (16) 11 (41) 4 (40)
Egitim durumu, n (%)

Lise veya Universite 9(75) 115 (90) 22 (81) 8 (80) 0.3

Diger 3 (25) 13 (10) 5(19) 2 (20)

Saglik sorunlari, n (%) 1(8.3) 3(2) 2(7) 0(0) 0.391

VKI: viicut kitle indeksi *Ortalama + SS
Tablo II: Gebelik dncesi VKi'ye gore gebelikte agirlik artisi ve VKI degisikligi, dogum éncesi VKI.
Gebelik 6ncesi VKIi
Zayif Normal Fazla kilolu Obez
(n=12) (n=128) (n=27) (n=10) P

Gebelik 6ncesi VKI' 17.7+0.5 21.6+1.6 26.6+1.3 33+2.3 0.000
Gebelik boyunca agirlik artisi, (kg)'t 18.4+£5.8 (12-32) 15.6+5(0-32) 14.6+£6.9 (2-28.6) 10.8+5.1 (3-20)

<9 kg, n (%) 0(0) 8 (6) 8 (30) 3 (30)

10-12 kg, n (%) 2(17) 25 (20) 2(7) 4 (40) 0.009

>13 kg, n (%) 10 (83) 95 (74) 17 (63) 3 (30)
Gebelik boyunca VKI degisikligi, n (%)

Kayip (=1 birim diisme) 0(0) 0(0) 0(0) 0(0)

Ayni (<1 birim degisiklik) 0(0) 2(2) 1(4) 0(0) 0.

Orta dizey (=1 ve <2 birim artig) 0(0) 1(1) 2(7) 1(10)

Yiksek dlizey (=2 ve <3 birim artis) 0 (0) 3(2) 0 (0) 1(10)

Cok yUksek (=3 birim artig) 12 (100) 122 (95) 24 (89) 8 (80)
Dogum 6ncesi VKI, n (%)

Zayif (<18.5 kg/m?) 0(0) 0(0) 0(0) 0(0)

Normal (18.5-24.9 kg/m?) 9(75) 23 (18) 0(0) 0(0) 0.000

Fazla kilolu (25-29.9 kg/m?) 2(17) 86 (67) 7 (26) 0(0)

Obez (30 kg/m?) 1(8) 19 (15) 20 (74) 10 (100)

VKi: viicut kitle indeksi, *Ortalama + SS, tAralik

Uzerindeydi (%41 ve %40). Gruplardaki gebelerin cogu lise veya
Universite mezunuydu (‘zayif’, ‘normal’, ‘fazla kilolu’ ve ‘obez’
gruplarda sirasiyla %75, %90, %81 ve %80) (Tablo I).

Gruplar arasinda, gebelik boyunca agirlik artigi agisindan anlamii
fark saptandi (p=0.009). En fazla agirlik artisi olan grup gebelik
dneesi VKi'ye gére ‘zayif’ grup, en az kilo alanlar ise ‘obez’
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gruptu (18.4 £ 5.8 vs. 10.8 + 5.1 kg). Ancak bu durum, gebelik
boyunca VKI’deki degisiklikte istatistiksel fark yaratmamisti
(p=0.20). Gruplarda gebelik boyunca VKI artisi cogunlukla
3 birim ve Uzerindeydi (siraslyla %100, %95, %89 ve %80).
Dogum éncesi ulasilan VKI, gruplar arasinda farkliydi (p=0.000).
Gebelik dneesi VKi'ye gore ‘zayif’ olan grubun coguniugu (%75)
dogum éncesi VKi'ye gore ‘normal’; ‘normal’ grubun cogunlugu
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Tablo ll. Gebelik ncesi VKI, gebelik boyunca VKi’de degisiklige gére dogum sekli ve bebegin demografik ézellikleri.

Gebelik dncesi VKi

Gebelikte VKi degisikligi

Zayif Normal E:::z Obez Ayni Orta Yiiksek yijglz((:;k p
(n=12) (n=128) (n=27) (n=10) (n=3) n=4) (n=4) (n=166)
Dogum sekli, n (%)
Sezaryen 9 (75) 101 (79) 20 (74) 8 (80) 0.94 1(83) 1(25) 3 (75) 133 (80) 0.015
Normal vajinal yol 3 (25) 27 (21) 7 (26) 2 (20) 2 (67) 3 (75) 1(25) 33 (20)
Gebelik haftasi (hf)* 38.5+1.2 38.8+1.1 38.4+1.3 38.9+1.2 0.54 38.7+#1 38.8+1.3 38.9+1 38.7+1.2 0.980
Dogum agirhigi (g) 3170+553 3283+480 3244+551 3073+468 0.55 2883+322 3192+225 3579+223 3258+502 0.320
APGAR 1. Dk* 8.5 9 8 8 0.37 9 8 8 8 0.570
APGAR 5. Dk* 9 10 10 9 0.06 10 9 9 10 0.120
Cinsiyet, n (%)
Kiz 3 (25) 66 (52) 11 (41) 4 (40) 0.26 1(83) 2 (50) 3 (75) 78 (47)  0.680
Erkek 9 (75) 62 (48) 16 (59) 6 (60) 2 (67) 2 (50) 1(25) 88 (53)
Hastaneye yatis, n (%) 1 (8) 12 (9) 8 (30) 2 (20) 0.03 0(0) 1(25) 0 (0) 22 (13)  0.660

VKi: vicut kitle indeksi, *Ortalama + SS, #Ortanca

(%82) ‘fazla kilolu’ veya ‘obez’; ‘fazla kilolu’ grubun cogunlugu
(%74) ise ‘obez’ grupta yer almisti (Tablo I1).

Gruplar arasinda, dogum sekli, gebelik haftasi, dogum agirligi,
bebegin 1. ve 5. dakika APGAR skorlari ile cinsiyeti benzerdi.
(p >0.05). ‘Fazla kilolu” gruptaki gebelerin bebekleriyle (%30),
‘obez’ gruptaki gebelerin bebeklerinin (%20) hastaneye yatis
oranlar fazlayd (p=0.032) (Tablo Ill). Gebelik dncesinde VKi'ye
gobre ‘fazla kilolu” veya ‘obez’ olmanin, dogum sonrasi bebegin
hastaneye yatis durumunu 3.6 kat artirdigi (OR 3.61 %95 ClI
1.437-9.108, p=0.007) saptand..

Gebelik boyunca viicut agirigindaki artis ve VKi'deki degisikligin
bebegin demografik 6zellikleri ile hastaneye yatis oranina
etkisinin olmadigi saptandi (p>0.05). Gebelik boyunca VKi’eki
degisikligi ‘ylksek’ (=2 ve <3 birim artis) ve ‘cok ylUksek’ (=3
birim artis) dizeyde artis seklinde olanlarda sezaryen ile dogum
orani daha fazlaydi (p=0.015) (Tablo Ill). VKi’'deki degisikligin
‘yUksek’ veya ‘cok yUksek’ duzeyde artis olmasinin sezaryen ile
dogum riskini 10 kat artirdigi (OR 10.0 %95 CI 1.859-53.781,
p=0.006) saptandi.

TARTISMA

Gebelik, kadinlarn vicut agrliklarindaki  degisikliklerin - hizli
olarak yasandigi bir dénemdir ve VKi gebelik siirecini etkileyen
onemli bir faktordlr. Gebelik 6ncesi dusik veya yUksek
VKi'ye sahip olmak, anne ve fetiisii dolayisiyla yenidogan
etkileyebilmektedir. Gebelik boyunca vicut agirligindaki

dengesiz artis veya azalmalar da anne ve bebek icin olumsuz
sonuglara yol acabilmektedir (6,9,10). Bu c¢alismada, gebelik
dneesi VKI’'nin dogum sonrasi bebegin hastaneye yatis oranin,
gebelik boyunca VKI degisikliklerinin dogum seklini etkiledigi
saptanmigtir.

Gebelik 6ncesi VKi'yi iceren pekcok calismada olgularn
cogunlugunun gebelik ®ncesi VKi'nin  ‘normal’  oldugu
saptanmistir (11-14). Calismamizda da benzer sekilde olgularin
%72'sinin gebelik VKi ‘normal’di. Gebenin yasi ile VKi'nin
arttigini, egitim duzeyi dusuk gebelerin ‘fazla kilolu” veya ‘obez’
oldugunu gdsteren calismalar bulunmaktadir (9,13,15,16).
Calismamizda yas ilerledikge, gebelik dncesi VKinin arttigi,
egitim diizeyi yiksek olanlarin gebelik éncesi VKi'lerinin daha
fazla oranda ‘normal’ oldugu gérdlmustur.

Gebelik boyunca gbzlenen vicut agirhdr artisinin da dnemi
buyiktir. DSO’nin obezite siniflamasini temel alarak gebelikte
farkli VKI diizeylerine gére kilo alimini diizenleyen éneriler, anne
ve bebek agisindan gebelidin en iyi sekilde sonuglanmasini
amaclamaktadir (1,3). Gebelik boyunca ve dogumda “fazla kilolu’
ve ‘obez’ olan annelerin antenatal, intrapartum, postpartum ve
neonatal sorunlari olabilecegi bilinmektedir (17,18). Literaturde
gebelik boyunca asin kilo alminin sezaryen ile dogum,
gestasyonel diyabet, preeklampsi ve makrozomi gibi cesitli
gebelik komplikasyonlar igin risk faktdérl oldugu bildirilmistir
(19-24). Calismamizda da, rehberlerde 6nerildigi gibi ‘zayif’
olanlar daha fazla, ‘obez’ olanlar ise daha az kilo almislardi.
Ancak gebelerin hemen tamaminda (%96) gebelik boyunca
VKi'deki birim degisikligin artis yoniinde yiiksek olmasi garpici
ydi. Gebelik dncesi VKi'ye gore ‘zayif’ veya ‘obez’ kadinlarda
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prematire dogumun daha fazla gerceklestigi, VKi'nin bebegin
cinsiyet ve dogum agirhg ile iliskisinin olmadigi bildiriimektedir
(9,11,13,18,25). Calismamizda, 36. gebelik haftasi altindaki
gebeler ve bebekleri degerlendirmeye alinmadidi icin premattre
dogum ile gebelik dnecesi VK iliskisi incelenememistir. Bunun
yanisira gebelik ¢ncesi VKI ile bebegdin dogum agirlig, cinsiyeti
ve APGAR skorlar arasinda iliski saptanmadi, ancak gebelik
6ncesinde ‘fazla kilolu’ veya ‘obez’ olan gebelerin bebeklerinin
hastaneye yatis oraninin daha yuksek oldugu saptandi.

Obezite ve sezaryen ile dogum arasinda pozitif bir iliski oldugu,
VKi’deki her bir birimlik artisin sezaryen dogum olasiigini %7
oraninda arttirdidi bildiriimektedir (6,26). Abdomen ve pelvisteki
yag dokusu, fetal basin inisini ve uterus kaslimasini olumsuz
etkilemektedir (27). Obez kadinlarin fetlslerinin makrozomik
olmasi da sezaryen ile dogumu artiran etmenlerinden birisidir.
Sezaryen ile dogum ise anestezi, enfeksiyon riski ve hastanede
yatis suresinde uzama gibi perioperatif riskleri beraberinde
getirmektedir. Bu calismada, gebelik dncesi VKi ile dogum
sekli arasinda iliski olmadigi, ancak gebelik boyunca VKi’deki
degisikligin artis (‘'yUksek’ veya ‘cok ylksek’) ydninde olmasinin
sezaryen ile dogum oranini arttirdigi saptanmistir. Turkiye NUfus
ve Saglik Arastirmasl 2013 raporunda, Ulkemizdeki sezaryen
orani %48.1 olarak bildirilmistir ki, bu oran DSO &nerilerinin
Uzerindedir (28). Ancak bu ¢alismanin yapildigi hasta grubunda
sezaryen orani %78 ile hem dinya hem Ulkemiz verilerinin gok
lizerindedir. Dolayisiyla VKi ile sezaryen orani iliskisini net olarak
degerlendirmek mumkin olmayabilir.

Calismanin  cesitli kistliiklar bulunmaktadir. Kesitsel olarak
planlanan calismada veriler geriye donik olarak toplanmistir.
Gruplar sayi olarak homojen dagiimamis, sezaryen ile dogum
endikasyonlarr ve dogum eylemine ait komplikasyonlari
icermemektedir.

Bu calismada, gebelik dncesi VKi'nin ve gebelik boyunca
VKi degisikliklerinin, dogum sekli ve bebegin hastaneye yatis
oranina etki ettigi saptanmistir. Son vyillarda ciddi bir kiresel
bir saglik sorunu haline gelen obezite sikligl, dreme ¢agindaki
kadinlarda da giderek artmaktadir. Ureme cagindaki kadinlarin
sagligr ise obstetrik ve perinatal donem sonuglar ile direkt
iliskilidir. Olumsuz sonuglar énlemek icin, gebeligin planl olarak
baglamasi, gebelikten énce yilksek VKi'ye sahip kadinlarin kilo
vermesi ve uygun vUcut agirigina ulastiktan sonra gebe kalmalari
icin tesvik edilmesi, yiksek VKi ile gebe kalan kadinlarin ise
gebelik boyunca dikkatle takibi 6nemlidir. Gebelik siresince
dengeli kilo alimini saglayacak, asir kilo almini engelleyecek
duzenlemeler hem anne hem yenidogan igin olumsuz sonugclari
6nlemeye yardimci olacaktir.

Finansal Kaynak

Bu c¢alisma sirasinda, yapilan arastirma konusu ile ilgili dogrudan
baglantisi bulunan herhangi bir ilag firmasindan, tibbi alet, gereg
ve malzeme saglayan ve/veya Ureten bir firma veya herhangi
bir ticari firmadan, ¢alismanin degerlendirme surecinde, galisma
ile ilgili verilecek karari olumsuz etkileyebilecek maddi ve/veya
manevi herhangi bir destek alinmamistir.
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Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve/veya aile bireylerinin
clkar catismasi potansiyeli olabilecek bilimsel ve tibbi komite
Uyeligi veya Uyeleri ile iligkisi, danismanlik, bilirkisilik, herhangi bir
firmada ¢alisma durumu, hissedarlik ve benzer durumlari yoktur.
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Akut Atipik inme Sikayetleriyle Basvuran Cocuklarda
Norogorintiileme Bulgular
Neuroimaging Findings in Children with Acute Atypical Stroke
Symptoms
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1 Saglik Bilimleri Universitesi, Ankara Gocuk Saglig ve Hastaliklar Hematoloji Onkoloji Egitim ve Arastirma Hastanesi, Radyoloji
BoIUmU, Ankara, Turkiye

2 Saglik Bilimleri Universitesi, Ankara Cocuk Saghgi ve Hastaliklart Hematoloji Onkoloji, Cocuk Nérolojisi Klinigi, Ankara, Tirkiye

3 Saglik Bilimleri Universitesi, Ankara Cocuk Saghgi ve Hastaliklart Hematoloji Onkoloji, Cocuk Acil Klinigi, Ankara, Tiirkiye

oz
Amac: Acil serviste akut atipik inme sikayetleri ile bagvuran hastalarda, bu klinik tabloya neden olan hastaliklari
arastirmak, klinik bulgular ile anormal nérogdrinttleme bulgular arasindaki iliskiyi degerlendirmektir.

Gerec ve Yontemler: Calismamiz hastane etik kurul onay alinarak yapildi. Ocak 2016 ile Ocak 2018 tarihleri arasinda,
akut atipik inme sikayetleri nedeniyle beyin bilgisayarl tomografisi (BT) ve/veya manyetik rezonans (MR) gérunttlemesi
yaplimis ardigik 117 hastanin (66 kiz, 51 erkek, ortalama yas 10.9+4.8 yil), klinik ve nérogérinttleme bulgular geriye
dénuk olarak tarandi. Kategorik ve sayisal degiskenler Ki-kare, Fisher, t-testi ile analiz edilerek lojistik regresyon analizi
yapild.

Bulgular: Hastalarda en sik saptanan sikayetler bas agrisi (%25.6), kusma (%19.6) ve biling bulanikiigi (%17.9)'di.
Hastalarin %20.5’inde klinik ile iligkili vaskulopati, konjenital afibrinojenemi gibi komorbiditeler saptanirken, %39.3’0n0n
norolojik muayenesi ve %35’inin ndrogdrintilemesi anormaldi. On iki hastada klinik ve ndrogdrintileme bulularina gére
acil tedavi gerektiren patolojiler (akut arteriyal iskemik inme [1 hasta], sinovendz tromboz [1 hasta], intrakraniyal kitle [3
hasta], menenijit [3 hasta], ensefalit [4 hasta]) saptandi. Eslik eden komorbiditelerin varlidi, biling bulaniklidi ve nérolojik
muayenenin anormal olmasi ile nérogérintilemede anormal bulgu saptanmasi arasinda istatistiksel olarak anlamlr iligki
bulundu (p=0.045). Lojistik regresyon analizinde anormal nérogorintileme bulgularini éngérmede, biling bulanikiidr ve
norolojik muayenenin anormal olmasi anlamliydi (p=0.006). MR goéruntileme (%45.2) ile saptanabilen anormal bulgular
BT'ye gore (%17.1) anlamli olarak fazlaydi (p<0.001).

Sonug: Akut atipik inme sikayetleri ile bagvuran hastalarda, inme disinda saptanan patolojiler inmeye gére daha siktl.
Hikayesinde Klinik ile iliskili komorbiditenin eslik ettigi, biling bulanikligi bulunan, nérolojik muayenesi anormal olan hasta-
lara yapilan nérogorintilemelerde daha fazla anormallik saptandigi géraldu.

Anahtar Sozciikler: Bilgisayarl tomografi, Manyetik rezonans gériintileme, inme

ABSTRACT

Objective: To investigate the abnormalities detected in patients with acute atypical stroke symptoms in the emergency
department and to determine the relationship between clinical and abnormal neuroimaging findings.

Material and Methods: The study was approved by the local ethics committee. We retrospectively reviewed the
medical and imaging records of 117 consecutive patients (male/female=51/66; mean age+standard deviation=10.9+4.8
years) who had brain computed tomography (CT) and/or magnetic resonance imaging (MRI) between January 2016
and January 2018. Categorical and numerical variables were analyzed by Chi-square, Fisher’s exact, t-tests and logistic
regression analysis was performed.

Results: The most common complaints were headache (25.6%), vomiting (19.6%), and confusion (17.9%). 20.5% of
the patients had clinical-related comorbidities such as vasculopathy, congenital afibrinogenemia, 39.3% had abnormal
neurological examination findings, and 35% had abnormal neuroimaging findings. In 12 patients, a disorder requiring
urgent treatment was detected based on their clinical features, laboratory and neuroimaging findings. (acute arterial
ischemic stroke [n=1], dural sinus thrombosis [n=1], neoplasia [n=3], meningitis [N=3], and encephalitis [n=4]). There
were statistically significant correlations between the presence of comorbdities, confusion, abnormal neurological
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examination and neuroimaging findings (p=0.045). In predicting abnormal neuroimaging findings in logistic regression analysis, confusion
and abnormal neurological examination findings were found to be significant (p=0.006). Abnormal findings detected by MRI (45.2%) were

significantly higher than CT (17.1%) (p<0.001).

Conclusion: The disorders other than stroke were more frequent in patients with acute atypical stroke like complaints than the stroke. In
patients with a history of clinical-related comorbidities, confusion and abnormal neurological examinations, abnormal neuroimaging findings

were more frequent.

Key Words: Computed tomography, Magnetic resonance imaging, Stroke

GIiRIS

Arteriyel, hemorajik ve sinovendz trombozlar igeren ¢ocukluk
¢agl inmelerinin insidansi dtsukttr (0.3-2.7/100000) (1). Ancak
norolojik defisiti olan vakalarin %50-90’inin nedeni inmedir (1-
4). GUnumUzde ¢ocukluk ¢agdr inmeleri daha fazla tani almasina
ragmen, bas agrisi, bas dénmesi, kusma gibi atipik sikayetlere
neden olabilmesi, inmeye neden olabilecek altta yatan
hastaliklarin ¢esitliligi tanilarini zorlastirmaktadir (1). Acil serviste
degerlendirilen hastalarin bUydk bir kisminin bas agrsi, bas
dénmesi, kusma gibi sikayetlere sahip olmasi, ¢ocuk hastalarda
hikaye almakta ve norolojik muayenede karsilasilan sorunlar, inme
veya inme benzeri klinige neden olan ve acil tedavi gerektiren
durumlar belirlemeyi daha da zorlastirmaktadir (5,6). Hastalarin
degerlendiriimesinde ve acil tedavi gerektiren durumlarin
belirlenmesi ve/veya diglanmasinda siklikla ndérogdrintileme
yontemleri kullanilir. Bilgisayarl tomografi (BT), kolay ulasilabilirligi
ve tetkik sUresinin kisaligi nedeniyle siklikla ilk tercih edilen
goruntlleme ydntemidir. Calismalar, akut atipik inme sikayetleri
ile basvuran hastalarda, BT'nin erken dénem arteriyel iskemik
inme, ensefalit basta olmak Uzere bazi patolojilere tani koymada
yeterli olamayabilecegini gdstermektedir (7). Tanisal etkinligi
BT’'den yuksek olan manyetik rezonans (MR) gdéruntilemeye
ulasmadaki zorluklar, tetkik stresinin uzun olmasl, sedasyon
ihtiyacl ve hasta yogunlugu gibi faktorler MR gérintilemenin
kullanimini sinilamaktadir (8, 9).

Calismadaki amacimiz, acil servise akut atipik inme sikayetleri
ile bagvuran hastalarda, bu klinik tabloya neden olan hastaliklari
arastirmak, klinik bulgular ile anormal nérogérinttleme bulgulari
arasindaki iliskiyi degerlendirmektir.

GEREC ve YONTEMLER

Calismamiz hastane etik kurul onayr alinarak yapildi (etik kurul
onay numarasi: 2019-039). 01 Ocak 2016 ile 01 Ocak 2018
tarihleri arasinda, 17 yasin altinda, akut atipik inme sikayetleri
(bas agrisi, bas dénmesi, kusma, gérme bulaniklidi veya kaybi,
¢ift gbrme, konusma veya yurime bozuklugu, ekstremitelerde
gugsuzluk, senkop, dengesizlik, biling bulanikligi) ile acil servise
basvuran, BT-MR goértntilemesi yapilmig hastalar geriye dontk
olarak tarandi. Hastalarin yagl, cinsiyeti, sikayetleri ve bulgulari
iki pediatrist tarafindan, hastalann BT ve MR gortntlleri
bir pediatrik radyolog tarafindan yeniden degerlendirildi.
Degerlendirme sonucunda, Klinik bilgilerine ve nérogortntulerine

ulagllamayan 15 hasta, ndbet nedeniyle arastirlan 64 hasta,
norogodrunttlemeleri tanisal kalitede olmayan 9 hasta galisma
disinda birakildi.

Goruntiileme Teknigi

Tum BT gorintllemesi, 16 kesitli cihaz ile (Toshiba America
Medical Systems), (100-120 kV; kesit kalinigi <2 mm; matriks
512x512 piksel; gantry agisi 0°) intraventz kontrast madde
kullanimadan, hasta yasina uygun kV (<2 yas: 100 kV, >2 yas:
120 kV) segilerek gerceklestirildi. Tum MR goérintilemeleri 1.5T
cihaz ile (GE Healthcare, Milwaukee, WI) cok kanalli kafa sarmali
kullanilarak, aksiyel spin-eko T1 agirlikli (TR/TE:400-500/15-30
ms), aksiyel fluid-attenuated inversion recovery (FLAIR, TR/
TE:9000-10000/100-110 ms), aksiyel ve koronal T2 agirlikl (TR/
TE:4500-6000/90-110 ms), aksiyel manyetik duyarlilik (SWAN;
TR/TE:850/20 ms) ve sagital U¢ boyutlu T1 agirlikli gradient-
echo (BRAVO, TR/TE:2000/3.9 ms) sekanslar ile elde edildi.
Goruntulerin kesit kalinli@i G¢ boyutlu T1 agirlikli gérinttlemede
1 mm, diger sekanslara ait gorintilerde ise 3-4 mm’di. MR
gorunttlemeler, Klinik olarak gerekli gortlen kosullarin varliginda
(intrakraniyal kitle, enfeksiyoz surecler gibi) intravendz kontrast
madde kullanilarak gekilmisti.

istatistiksel Analiz

Kategorik degiskenler, sayi ve ylzde ile verilerek Ki-kare ve Fisher
testi ile, sayisal degiskenler ortalamaz+standart sapma seklinde
verilerek t-testi ile analiz edildi. Anormal norogdrintileme
bulgulart ile iligkili olabilecek klinik bulgulan belilemek igin lojistik
regresyon analizi yapildi. Analiz edilen degiskenler; yas, cinsiyet,
sikayet, hikayede saptanan komorbiditeler (vaskulopati, kanama
diatez bozuklugu gibi), anormal ndrolojik muayene varlidiydi.
TUm analizler SPSS ile (versiyon 22.0, SPSS Inc., Chicago, IL)
yapildi ve p<0.05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya yaglarnr 1.5 ile 17 arasinda degisen (ortalama
yas=standart sapma, 10.9+4.8 yil, yas araligi 1.5-17 yil) ardisik
117 ¢ocuk (66 kiz, 51 erkek) dahil edildi (Tablo I). Kizlar (11.2+4.9
yil) ile erkeklerin (10.7+4.8 yil) ortalama yaslar arasinda anlamli
farkliik saptanmadi (p=0.614).

Hastalarda en sk saptanan sikayetler bas agnsi (%25.6),
kusma (%19.6) ve biling bulanikig (%17.9) di. Hastalarin %20
.5’inin hikayesinde, mevcut Klinik ile iliskili komorbidite mevcuttu
(Guillain  Barre, Moya-Moya, konjenital afibrinojemi, 3 MC
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Tablo I: Hastalarin klinik ve nérégérinttleme bulgularini gdsteriyor.

Toplam
HLATET (117 hasta)
Cinsiyet 51/66
Yas, yil
Erkek 10.7+4.8 (1.5-17)
Kiz 11.2+4.9 (1.5-17)
Sikayetler,%
Bas agrisi 30 (25.6)
Kusma 23 (19.6)
Biling bulanikligi 21 (17.9)
Senkop 11 (9.4)
Dengesizlik 10 (8.6)
Gormede bulaniklik veya kayip 9(7.7)
Bas donmesi 4 (3.4)
Eslik eden komorbiditeler',% 24 (20.5)
Anormal nérolojik muayene,%
Bilingdegisikligi,letarji 30 (25.6)
Ataksi 2(1.7)
Norolojik defisit 5(4.2)
Anormal serebellar test 2(1.7)
Pitoz-nistagmus 5(4.2)
Fasial paralizi 1(0.8)
Kore 1(0.8)
Norogorintiileme, (%)
Normal 76 (65)
Anormal 41 (35)
BT, (%)
Normal 97 (82.9)
Anormal 20(17.1)
MRG, (%)
Normal 34 (54.8)
Anormal 28 (45.2)
Son tani, (%) 49 (41.8)
Santral-periferal sinir sistemi iligkili 2 31 (26.5)
Santral-periferal sinir sistemi iliskisiz® 18 (15.3)

BT: bilgisayarli tomografi. MRG: manyetik rezonans gorintileme. 1: Guillain Barre, Moya-Moya, konjenital afibrinojenemi, 3 MC sendromu,
dogumsal kalp hastalidgi, psédotimdr serebri, tip | diabetes mellitus, mental retardasyon, serebral palsi, ailevi akdeniz atesi, hipertansiyon, gegirilmis
kafa travmasi. 2: menenijit (3 hasta), ensefalit (4 hasta), vestibller-optik nérit (3hasta), transvers myelit (1 hasta), epilepsi (6 hasta), arteriyal iskemi
(1 hasta), sinbvendz tromboz (2 hasta), febril konviilzyon (1 hasta), psédotimdr serebri (2 hasta), multiple skleroz (1 hasta), migren (2 hasta),
intrakraniyal kitle (3 hasta), Sydenham koresi (1 hasta), benign pozisyonel vertigo (2 hasta). 3: Gastroenterit-dehidratasyon (6 hasta), ailevi akdeniz
atesi (1 hasta), Henoch-Schonlein purpurasi (1 hasta), hipoglisemi (2 hasta), ila¢ intoksikasyonu-gaz inhalasyonu (8 hasta).

sendromu, dogumsal kalp hastaligi, psédotimor serebri, tip
| diabetes mellitus, mental retardasyon, serebral palsi, ailevi
akdeniz atesi, hipertansiyon, geciriimis kafa travmasi).

Norogdruntileme bulgularinagdre 12 hastada (%10.2) acil tedavi
gerektiren nedenler saptandi (bir hastada akut arteriyal iskemik
inme, bir hastada sinovendz tromboz, dért hastada ensefalit,
Uc hastada meneniit, U¢ hastada intrakraniyal kitle). BT de bu
patolojik bulgulardan sinovendz tromboz ve intrakraniyal kitle
disindakilere ait anormal bulgu izlenmedi (Resim 1, 2). Acil tedavi
gerektiren nedenlerin saptandidi 12 hasta, biling bulanikiidr (5
hasta), bas agrisi (4 hasta), kusma (4 hasta), ekstremitelerde
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gugsuzlik (1 hasta) sikayetleriyle bagvurmus, intrakraniyal kitle
saptanan iki olgu diginda tim hastalarin nérolojik muayeneleri
anormal bulunmustu (%83.3, 10/12).

Hastalarin biling bulanikidgi ile basvurmasi (p=0.023), noérolojik
muayenenin anormal olmasi (paralizi/parestezi, nistagmus,
pitoz, dismetri, letarji) (p=0.027) ve eslik eden komorbiditelerinin
varligr (p=0.045) ile anormal ndrogdrintlleme bulgular arasinda
istatistiksel olarak anlamli iliski bulundu. Lojistik regresyon
analizinde de biling bulanikligi (p=0.006) ve nérolojik muayenenin
anormal olmasi (p=0.003) ile ndrogdruntllemede anormal
bulgu saptanmasi arasindaki iligki istatistiksel olarak anlamliyd



Akut Atipik Inme ve Nérogérintileme Bulgulan 249

Resim 1: Dort yasinda erkek hastada dural sinls trombozu.
(A) Aksiyel kontrastsiz beyin BT de (B) ve kontrastsiz T1 agirlikl
MR goruntilerde superior sagital sintste tromboza bagl
yUksek dansite-sinyal izleniyor (ok).

Resim 2: Uc yasinda erkek hastada posterior fossa kitlesi
(glial timar). (A) Aksiyel kontrastsiz beyin BT’ de sol serebellar
hemisferde kitle etkisi gosteren heterojen disik dansitelilezyon
izleniyor (ok). (B) Aksiyel kontrast madde verilerek elde edilen
T1 agrlikl manyetik rezonans gértntlide lezyonun kontrast
tutan solid (ok) ve kistik (yildiz) alanlara sahip oldugu, dérdtncu
ventrikilde ve beyin sapinda yaptigi basi etkisi gorultyor.

Resim 3: Ondort aylik erkek hastada akut iskemi. (A) Aksiyel kontrastsiz beyin BT de sol frontal lobda korteks-beyaz cevher aynminin korundugu
ve iskemi bulgusunun olmadigi gordltyor. Diflzyon agirlikli gérinttlemede, (B) ve ADC haritasinda (C) sol frontalde én ve orta serebral arter
sulama alaninda akut iskemi ile uyumiu diftizyon kisitlanmasi gorultyor (oklar).

Resim 4: On yasinda erkek hastada ensefalit. (A) Aksiyel kontrastsiz beyin BT de bilateral temporal loblarda anormal bulgu izlenmiyor. Diftizyon
agirlikl gérunttlemede (B) ve ADC haritasinda (C) her iki temporalde asimetrik agirlikli kortikal difiizyon kisitlanmasi gérdltyor (oklar).
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(duyarlilik %84.8, 6zgullik %72.2, pozitif prediktif deger %94.3,
negatif prediktif deger %46.4).

Hastalarin tamamina BT ¢ekilmis, %53’Une MR gérintlleme
yapilmisti. TUm hastalarin %35’inde BT ve MR gortntilemede
anormallik saptandi. MR goértntileme (%45.2) ile saptanabilen
anormalliklerBT yegdre(%17.1)anlamliolarakfazlaydi(p<0.001).
BT’si anormal olan 20 hastanin 7’sine MR gdrunttleme yapiimig,
hastalarin birisi diginda (koroid fisstr kisti) digerlerinde BT ile
uyumlu bulgular saptanmisti (1 hastada perisilviyan polimikrogri,
2 hastada periventrikller l16komalazi, 3 hastada intrakraniyal
kitle). BT’si anormal olan diger 13 hastada klinik olarak énemsiz
bulgular saptandi (10 hastada serebral ve/veya serebellar atrofi,
3 hastada fokal periferal subaraknoid mesafe genislemesi). BT'si
normal olan ve sonrasinda MR gérunttleme yapilan 55 hastanin
21’inde (%38.1) anormal bulgu saptanirken, bunlarin %57.1’i
(12/21) tedavi gerektirmeyen, klinik olarak 6énemsiz (8 hastada
fokal T2 hiperintensitesi, 4 hastada serebral veya serebellar
atrofi), %42.9’u (9/21) acil tedavi gerektiren, Klinik olarak énemli
bulgulardi (3 hastada leptomeningeal kontrastlanma, 2 hastada
diftizyon kisitlanmasi ve serebral parankimde-vaskuUler yapilarda
anormal sinyal degisikligi, 4 hastada anormal parankimal sinyal
degisikligi) (Resim 3,4).

Calismaya dahil edilen hastalarin %41.8’inde klinik ve radyolojik
bulgulara gore santral-periferik sinir sistemi iliskili (%26.5) veya
iliskisiz (%15.3) nedenler saptanmisti (Tablo 1).

TARTISMA

inme  tanisindaki gecikme, kismen, hastalarin sikayet ve
bulgularini belilemedeki zorluklardan kaynaklanmaktadir (7).
Fokal norolojik defisit veya hemipleji gibi anormal norolojik
bulgularin varliginda ik akla gelen ayirici tani arteriyel iskemik
inme olabilirken nébet, bas agrisi, kusma gibi atipik sikayetlerin
varliginda ayirici tani oldukga genistir (7). Calismalarda acil
serviste atipik sikayetler ile arastirlan hastalarin %20 ile
%50’sinde inme digi nedenlerin saptandigi bildirilmistir (10-12).
Bunlar intrakraniyal kitle, ensefalit gibi dogrudan santral sinir
sistemi iliskili veya sepsis, metabolik bozukluk ve intoksikasyon
gibi santral sinir sistemi ile iliskisiz durumlar olarak bildirilmistir
(1,13,14). Santral sinir sistemi iligkili nedenlerin tanisina veya
dislanmasina yonelik en sik tercih edilen géruntileme yontemi,
kontrast madde kullaniimadan elde edilen BT'dir (1,7). Ancak
BT'nin gerek inme gerekse inme benzeri klinige neden olan
durumlarin - saptanmasinda duyarliginin  distk olmasi ve
hastalarin %40’Indan fazlasinda tanisal katkisinin  olmadigi
disUnuldaginde MR gortntileme  yapilmasi  kaginimazdir
(1). Bizim galisgmamizda da hastalarin tamaminda ilk tercih
edilen goruntileme yontemi BT'di. Arteriyal iskemik inme ve
sinovendz trombozlara ait gortntileme bulgulari, yayginligina
ve etkilenmenin zamanina bagl olarak degisir (7). Arteriyal
iskemik inmeler ve sinovendz trombozlar erken dénemde BT ile
saptanamayabilir (15). Her ikidurumda datercih edilmesi gereken
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yontem diftizyon agirlikli ve kanamaya duyarl gérintuleri iceren
MR gértnttlemedir (1,7). Bizim calismamizda da akut arteriyal
iskemik inme ve sinovendz tromboz saptanan iki hastanin BT'si
normal iken MR gdrintilemeleri anormaldi. Calismamizda acil
tedavi gerektiren durumlarnn saptandigi hastalarda, bas agris,
kusma ile anormal ndrogdrintlleme bulgular arasinda anlamii
iliski saptanmazken, biling bulaniklidi ve nérolojik muayenenenin
anormal olmasi ile anlamli iliski bulundu. Calismamizda
intrakraniyal kitle saptanan olgular diginda diger acil tedavi
gerektiren patolojilere ait bulgulari saptamada MR géruntuleme,
BT'ye Ustindli ve MR géruntilemelerde, BT'si normal olan
olgularin %42’sinde Klinik olarak 6nemli bulgular saptand..
Calismamizda 6nceki calismalara benzer sekilde inme ve inme
benzeri klinige neden olabilen menenijit, ensefalit gibi patolojilerin
saptanmasinda MR goérintllemenin tanisal katkisi BT'den
fazlaydi (1,7,12). Yine &nceki calismalarla benzer sekilde,
hastalarin ¢yktsUnde saptanan ve klinik durumlari ile iligkili
komorbiditelerin varlig (vaskulopati, kanama diatez bozuklugu
gibi) ile anormal nérogdrintlleme bulgular arasindaki iligki
anlamliydi (1,14).

Klinisyenlerin acil sartlarda gértntileme yontemi segiminde basta
tecrUbesi olmak Uzere hasta yogunlugu, tetkike ulasilabilirlik gibi
cesitli faktorler etkili olmaktadir. Hasta hazirligi ile birlikte tetkik
sUresi BT'de 3-5 dakika, farkll dUzlemlerde T1, T2, FLAIR,
difizyon agirlikli ve kanamaya duyarl géruantUleri iceren rutin
bir MR gorunttlemede ise 25-30 dakika arasindadir. BT ve MR
gérunttleme imkanlarina sahip olan merkezlerde, akut iskemik
inme dUsundlen her hastaya BT ve/veya rutin MR gértnttleme
yapmak yerine, oncelikle diftizyon agirlikli ve kanamaya duyarli
MR gorintlleme (T2*gradient-echo, susceptibility-weighted
imaging [SWI]) yapllarak tetkik stresi 5-7 dakikalara indirilebilir.
Bu goruntUlerde anormallik saptanmasi durumunda ise vaskuler
gbrunttlemeyi de (anjiografi-venografi) icerecek sekilde rutin bir
MR géruntileme yapilabilir. Bu sirali gérintileme yéntemi ile
BT daha az kullanilarak radyasyon maruziyetinde azalma, MR
gorunttlemenin daha etkin kullaniimasi ile de tanisal verimlilikte
artis  saglanabilir.  Diftizyon agirlikli ve kanamaya duyarli
gbrunttleme ile iskemik inmenin yani sira intrakraniyal kitle,
ensefalit, sinovendz tromboz gibi durumlarinda saptanabilir
olmasli bu goérinttleme yontemlerinin diger avantajlandir.

Calismamizin  kisitliklan, hastalarin  acil servise basvuru
anindaki klinik degerlendirmelerinin tek bir klinisyen yerine farkli
klinisyenler tarafindan yapilmasi, geriye dénuk galisma tasarimi,
galismaya dahil edilen hasta sayisinin gbrece az olmasi ve
intrakraniyal anormallikleri gdstermede daha duyarll olan MR
gdrunttlemenin her hastada yapilamamis olmasi sayilabilir.

Sonu¢ olarak calismamizda akut atipik inme sikayetleri ile
basvuran hastalarda arteriyel iskemik inme disinda saptanan
nedenler inmeye goére daha siktl. Hikayesinde klinik ile iligkili
komorbiditenin eslik ettigi, biling bulaniklidi bulunan ve norolojik
muayenesi anormal olan hastalara yapilan nérogértntilemelerde
daha fazla anormallik saptandigr géruldu.



Finansal Kaynak

Bu ¢alisma sirasinda, yapilan arastirma konusu ile ilgili dogrudan
baglantisi bulunan herhangi bir ilag firmasindan, tibbi alet, gereg
ve malzeme saglayan ve/veya Ureten bir firma veya herhangi
bir ticari firmadan, ¢alismanin degerlendirme surecinde, ¢alisma
ile ilgili verilecek karari olumsuz etkileyebilecek maddi ve/veya
manevi herhangi bir destek alinmamistir.

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve/veya aile bireylerinin
clkar catismasi potansiyeli olabilecek bilimsel ve tibbi komite
Uyeligi veya Uyeleri ile iliskisi, danismanlik, bilirkisilik, herhangi bir
firmada calisma durumu, hissedarlik ve benzer durumlari yoktur.
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oz

Amag: Juvenil idiopatik artrit (JiA) gocukluk caginin en sik gérilen romatolojik hastaligidir. Kisa ve uzun dénemde
ciddi morbiditelere yol agabilir. JiA'da hastalik aktivasyonu Klinik degerlendirme ve inflamasyonun bilinen belirtegleri ile
gOsterilebilir. Ancak glinumUz pratiginde bu iki parametre her zaman birbiri ile uyum i¢erisinde olmamakta, bu durumda
da 6zellikle tedavinin planlanmasinda ve izleminde zorluklara yol agmaktadir. Bu c¢alisma ile amacimiz interlokin-13
(IL-1B), interldkin-6 (IL-6), timdr nekrozitan faktor alfa (TNF-a)’nin oligoartikiler JiA'da hastalik aktivitesini gdstermede
kullanilabilirligini aragtirmaktir.

Gerec ve Yontemler: Yeni tani almis 13 oligoartikiler JIA hastasi ve 8 saglikli kontrol calismaya dahil edildi. Hastalarin
basvurularinda ve inaktif dénemlerinde iL-18, TNF-a ve IL-6 diizeyleri bakildi. Hastalarin aktivite ve yasam kalitesi
Olctmleriicin JADAS-27 (Juvenile Arthritis Disease Activity Score) ve JAQQ (Juvenile Arthritis Quality of Life Questionnaire)
kullanildi.

Bulgular: Hastalarn aktif dénemlerinde bakilan iL-6, IL-1B ve TNF-a diizeyleri ile inaktif dénem ve kontrol grubu
arasinda anlamli farkliik saptanmadi. Hastalarin ilk bagvurularindaki JADAS-27 skorlari ile inaktif ddnemdeki JADAS-27
skorlar karsilastirildiginda inaktif ddnemde skorda anlamli azalma oldugu saptandi (p=0.02). Hastalarin JAQQ puanlari
karsilastiridiginda ise gruplar arasinda anlamli farklilik saptanmadi (p=0.382). JADAS-27 puanlari >10 ve < 10 olanlarin
sitokin diizeyleri karsilagtiridiginda, diisiik puana sahip hastalarda IL-1B diizeyi anlamli olarak diisiik saptandi. IL-6 ve
TNF-a duzeyleri icin ise fark anlamli bulunmadi.

Sonug: Juvenil idiopatik artrit hastalarinda aktivasyonun ve remisyonun degerlendiriimesi icin gesitli laboratuvar degerleri
ve aktivite skorlan kullanimaktadir. Sonuclarmiz ve literatiir Isiginda bakildiginda oligoartikiller JiA hastalarinda sitokin
dUzeylerinin hastalik izlem ve aktivitesininin degerlendiriimesinde kullanilabilirligi kisithidir.

Anahtar Sozciikler: Sitokin, Juvenil idiopatik artrit, interldkin-18, interldkin-6, TUmér nekrozitan faktér

ABSTRACT

Objective: Juvenile idiopathic arthritis (JIA) is the most common rheumatologic disorder in childhood. It may cause
short and long-term morbidities. Disease activity assessment in JIA patients is based on clinical examination and
conventional parameters of inflammation. However, those parameters are not always in concordance and there could
be difficulties in planning of therapy and management. The aim of this study is to evaluate the role of interleukin-1( (IL-
1B), interleukin-6 (IL-6), tumor necrosis factor alfa (TNF-q) in determining disease activity of JIA patients.

Material and Methods: Thirteen new diagnosed oligoarticular JIA patients and eight healthy controls were enrolled in
the study. We investigated serum levels of IL-13, TNF-a and IL-6 during both active and inactive phases of the disease.
To evaluate the disease activity and quality of life we used JADAS-27 (Juvenile Arthritis Disease Activity Score) and
JAQQ (Juvenile Arthritis Quality of Life Questionnaire).
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Results: There were no statistically significant differences regarding IL-6, IL-1 and TNF-a between the active phase, inactive phase and
control group. Comparing JADAS-27 scores, there was a statistically significant decrease in inactive period compared with the active
period (p=0.02). However, no significant difference was obtained about the JAQQ scores between active and inactive stages (p=0.382).
Levels of IL-1B3 were significantly decreased in patients with low disease activity (JADAS-27 score < 10) compared with those of severe
and moderate disease activity (JADAS-27 score >10). On the other hand, no significant difference was obtained for IL-6 and TNF-a.

Conclusion: There are few methods to evaluate the activation and remission periods of JIA. According to our results and the literature
assessment of cytokine levels has limited value in diagnosis, monitoring and evaluating the severity of the oligoarticular JIA patients.

Key Words: Cytokine, Juvenile idiopathic arthritis, Interleukin-1@3, Interleukin-6, Tumor necrosis factor

GIiRIS

Juvenil idiopatik artrit (JIA), 16 yasindan énce baglayip en
az 6 hafta stren, en az bir eklemin tutuldugu ve altta yatan
nedenin belirlenemedigi artrit olarak tanimlanir. JIA gocukluk
caginda kisa ve uzun dénemde ciddi morbiditelere yol acar.
Ayni zamanda ¢ocukluk caginin en sik gorilen romatolojik
hastaligidir. Etiyopatogenezi bilinmemekle birlikte, degisken
immuUnite, anormal immUunoregulasyon mekanizmalari ve sitokin
Uretimi gibi pek gok sebep Uzerinde durulmaktadir (1,2).

JIA hastalarinda hastalik aktivitesinin degerlendiriimesi Kklinik
incelemenin temel parcalarindan birisini olusturmaktadir. Genel
olarak aktivite degerlendirmesi fizik muayene ve inflamasyon
parametreleri ile yapilmaktadir. Ancak gUnUmuzde tedavi
segeneklerini belirlemede bu iki parametre yeterli olmamaktadir,
bunun yani sira JIA tanisi icin altin standart denebilecek bir
yontem yoktur. Bu nedenle, hastalik aktivitesini gosterebilecek
duyarli, glvenilir ve gegerli belirteclere ihtiyac vardir (3). Sitokinler
otoinflamatuvarve otoimmutn hastaliklardaimmUtnveinflamatuvar
reaksiyonlarda gorev yapan hicrelerin  maturasyonunda,
baskalasmasinda ve aktivasyonunda gorevli kigUk protein
parcaciklarndir. inflamatuvar sitokinlerden interldkin-1  (iL-1),
interlokin-6 (IL-6) ve timdr nekrozitan faktér alfa (TNF-a) pek
cok inflamatuvar ve enfeksiydz hastalik ile iligkilendirilmistir.
Yine pek cok calismada JIA da inflamatuvar sitokinlerin rolii
tartigimistir (4,5). IL-1 sistemik ve eklem inflamasyonunda rol
alan bir sitokindir. IL-18 ve TNF-a eklemdeki destriktif stireg
sonucunda prostaglandinlerin ve proteazlarn salinimini baglatir
ve ayni zamanda kikirdak rezorbsiyonunu indiikler. immin ve
inflamatuvar sireglerin baslamasinda iL-6'nin da énemli roli
vardir. TNF-a ise IL-1 ve IL-6 yapimini bagslatarak akut faz
yanitinin giderek artmasina yol agar (5,6). C-reaktif protein (CRP),
eritrosit cokme hizi (ECH), trombosit sayisi, hemoglobin dizeyi
de JIA izleminde kullaniimistir (2). Tim bu sitokinlerin JIA'da
inflamasyondaki rollerinin ortaya konulmasi ile birlikte hastalik
aktivitesi ve sitokin dizeyleri arasindaki iliskinin gosterilebilmesi
onem kazanmistir (1,6). Hastalarin aktif dénemdeki serum
sitokin seviyeleri ile hem biyolojik hem de klinik olarak hastalik
aktivitesini gdsteren belirtecler arasinda anlamli iliski oldugu
onceki galismalarda saptanmistir. Ancak bu calismalarda farkli
sonuclar elde edilmistir (7). Bugiine kadar pek cok yayinda JIA
hastalarinda aktif dénemlere ait veriler bulunmakla birlikte hem
aktif hem de inaktif dénemlerdeki sitokin duzeylerine yonelik
calisma sayisi sinirlidir (8).

Aragtirmalarin  bir kisminda oligoartikiler JIA alt tiplerin
etyopatogenezinde farkliiklar olabilecegi belirtiimistir.  Bu
farklliklar genetik altyapr ve immuUn sistem yanitlarindaki
degiskenlerin ortaya c¢ikarmis olabilecegi dusuntimektedir.
(7,9). Bu calismanin amaci oligoartikiler JIA hastalarimizda aktif
ve inaktif ddneme ait sitokin seviyelerinin (IL-13, TNF-a ve IL-6)
degerlendiriimesidir.

GEREG VE YONTEMLER

Bu calismaya, Ekim 2015-Nisan 2016 tarihleri arasinda
hastanemiz cocuk romatoloji klinigine basvuran Uluslararasi
Romatoloji Birligi [International League of Association for
Rheumatology (ILAR)'nin JIA tani kriterlerine (10) gore
oligoartikiiler JIA tanisi almis 13 yeni hasta dahil edildi. Benzer
cinsiyet ve yasta, calismaya alndigi dénemde herhangi bir
aktif inflamasyon sureci gecgirmeyen, kronik bir hastaligi ve ilag
kullanimi olmayan 8 saglikli cocuk kontrol grubu olarak secildi.
Calisma hastanemiz yerel etik komitesi tarafindan onaylandi
(onay no=2013-070). Tum ailelerden bilgilendiriimis olur formu
alindi. Klinik ve laboratuvar degerlendirme ilk degerlendirmeden
alt ay sonra tekrarlandi. Altinci aydaki kontrollerinde inaktif
ddénemde kabul edilen hastalar calismaya dahil edildi. Aktif
eklem tutulumu, ates yUksekligi, dokuntu, serozit, splenomegali,
jeneralize lenfadenopati, aktif Gveit olmamasi, ECH ve CRP’nin
normal olmasi, hekimin global degerlendirmesinde higbir hastalik
aktivitesi gdstermemesi inaktif hastalik olarak kabul edildi. iL-
1B, IL-6 ve TNF-a dlzeylerinin calisiimasi icin ilk basvurularda
ve 6. aydaki kontrollerde jelli kan alma tlplerine kan &rnekleri
alindi. 4000 devirde 10 dakika santrifuj edildikten sonra elde
edilen serum 6rnekleri -80°C’de muhafaza edilerek c¢alisma
gliniine kadar saklandi. Calismada DiASource ImmunoAssays
marka (Louvain-la-Neuve-Belcika) insan IL-6, IL-13 ve TNF-a
hazir ticari ELISA (enzyme-linked immunosorbent assay)
kitleri kullanildi. Serum &rnekleri kit icerisinden ¢ikan kullanim
kilavuzuna uygun olarak calisild.

Juvenil idiopatik artrit hastallk aktivite skoru 27 eklemde
hesaplandi. JADAS’a (Juvenile Arthritis Disease Activity Score)
gbre 0-1 puan arasi remisyon, 1-10 puan arasi dustk aktivite
dlzeyi, 10-25 puan arasl orta aktivite dizeyi ve 25 ve Ustl
puan agir aktivite dizeyi olarak kabul edilir (11). Fonksiyonel
durumun degerlendiriimesinde yasam kalitesi dlceklerinden
faydalanildi. Bu amacla ‘Juvenile Arthritis Quality of Life
Questionnaire (JAQQ)’ (Juvenil artrit yasam kalitesi anketi)
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kullanildi. Hesaplanan puan 1-7 arasinda degdisebilir ve yiksek
skorlar diistk hayat kalitesini gosterir (12).

Aktif eklem, tedavi 6ncesi ve izlemi sirasinda ayni deneyimli Kigi
tarafindan gri-skala ultrasonografi ile degerlendirildi. Eklemde
eflizyon, sinoviyal kalinlasma ve tendinit gibi inflamasyon
bulgular kaydedildi.

Al aylk tedavi sonrasinda ayni hastalardan tim bu
degerlendirmeler tekrar yapildi, sitokin dUzeyleri yeniden
caligildi. Altraylik stre boyunca hastalarin rutin kontrolleri, tedavi
degisimleri ve klinik izlemleri not edildi.

istatistiksel Analiz

Verilerin degerlendirimesinde Windows icin SPSS (Statistical
Package for Social Science) 16 kullanildi. Tanimlayic
istatistikler; devamliik g&steren normal dagilimi  olmayan
degiskenlerde (TNF-a, IL-1B, IL-6) ortanca, normal dagiim
gbsteren degiskenlerde ise ortalama + standart sapma (SS)
olarak belirtildi. iki gruptaki degiskenlerin karsilagtirimasinda;
parametrik test varsayimlari yerine getirilemediginde Mann-
Whitney U testi, parametrik test varsayimlari yerine getirildiginde
ise Student t testi ve ki-kare (x?) testi uygulandi. P degeri 0.05’in
altinda olan sonuglar istatistiksel olarak anlamli kabul edildi.

BULGULAR

Hastalarin yas ortalamasi 7.36+5.2 (1.5-15.9) vil, kontrol
grubunun yas ortalamasi ise 8.25+4.94 (2.5-16) (p= 0.705) yildl.
On Ug hastanin 9 (%69.2)'u kiz, 4 (%30.8)’'U erkekti. Kontrol
grubunda 6 kiz (%75) ve 2 erkek (%25) vardi. Hastalarin ilk

sikayetlerinin baslamasi ile basvurularina kadar gegen sUre
ortalamasi 8.76 aydi (2-36 ay). Bir hastada anti nUkleer antikor
(ANA) pozitif, bir hastada romatoid faktor (RF) pozitifti. Hicbir
hastada basvuru ve takiplerde Uveit gelismedi. Hastalarin aktif
ddénemlerinde bakilan beyaz kure, ECH, CRP ortalamasi inaktif
dénemdekiler ile karsilastinldiginda istatistiksel olarak anlamli
fark bulunmadi (Tablo I). Aktif dénem, inaktif dénem ve kontrol
gruplarnin IL-6, IL-18 ve TNF-a diizeyleri karsilastinidiginda
gruplar arasinda istatistiksel olarak anlamli fark saptanmadi
(Tablo Il). Hastalarn ilk bagvurularindaki JADAS-27 skorlari ile
inaktif donemdeki JADAS-27 skorlar karsilastinidiginda inaktif
dénemde skorda anlamli azalma oldugu saptandi (p=0.02)
(Tablo ). JADAS-27 skoru 10’un Uzerinde olan hastalarla (orta
ve agir aktif) ve 10 ve altinda olan (remisyon-hafif) hastalarin
sitokin duzeyleri karsilastinldiginda; hastalik aktivitesi 10’un
lzerinde olan hastalarda iL-1B ortanca degerinde anlamli
yikseklik saptanirken (p=0.006), iL-6 ve TNF-a diizeylerinde
fark saptanmadi (Tablo ll). Hastallk aktivitesi JAQQ puanlari

kargilastinldiginda ise gruplar arasinda anlaml  farklilik
saptanmadi (Tablo I).
Hastalarin tedavilerinde 4 hastaya (%30.8) nonsteroidal

antiinflamatuvar ilag (NSAIl), 5 hastaya eklem ici steroid
enjeksiyonu ve NSAIl, 2 hastaya NSAI, eklem ici steroid
enjeksiyonu ve metotreksat, 2 hastaya ise NSAIi ve metotreksat
tedavisi baslandi. Hastalarin ik basvurusunda; bir hastada
hafif, 5 hastada orta dlzeyde, 3 hastada ise siddetli dizeyde
sinoviyal hipertrofi vardi. Hastalarn 13’Unde eklem icinde
effiizyon, birinde erozyon saptand.. inaktif dénemde bakilan
eklem ultrasonografilerinde; sadece 4 hastada az miktarda
sinoviyal hipertrofi saptanirken bir hastada mevcut olan erozyon
devam ediyordu.

Tablo I: Aktif dénem ve inaktif ddnemdeki laboratuvar parametreleri ve dlgekleme sonuglarinin karsilastirimasi.

Aktif dénem

ECH (mm/saat)
CRP (mg/dl)
Hemoglobin (g/dl)

21.0 £ 16.2 (4-57)
0.65+0.74 (0.1-2.44)
12.44+1.22 (10.6-15.3)
97612396 (7900-15900)
13.8+5.88 (4-24)
2.84+1.37 (0.96-6)

Beyaz kiire (/mm3)
JADAS-27 (0-57)
JAQQ

inaktif ddnem p
8.92+4.0 (4-18) 0.327
0.37+ 0.2 (0.1-1) 0.271
12.43+1.41 (10.6-15.8) 0.721
8730+1730 (6400-12200) 0.142
5.07+4.46 (0-13) 0.002
2.48+1.46 (1.08-6.59) 0.382

ECH: Eritrosit ¢ékme hizi, CRP: C reaktif protein, JADAS: Juvenile Arthritis Disease Activity Score, JAQQ: Juvenile Arthritis Quality of Life

Questionnaire

Tablo IlI: Aktif, inaktif ddnem ve kontrol grubunun sitokin sonugclarinin karsilastirimasi.

Aktif donem inaktif donem Kontrol Aktif Ak}:if Inaktif

inaktif kontrol kontrol
IL-6 (pg/ml) 210+69.89 (140-340) 180+162 (140-700) 186.2+36.6 (150-250)  0.929 0.202 0.799
IL-1B (pg/ml) 310+134.5 (200-750) 300+168.9 (200-810) 357+300.5 (72-920) 0.506 0.659 0.547
TNF-a (pg/ml) 740+252.85 (140-800) 560+196.05 (140-830) 447+149 (180-640) 0.505 0.095 0.327

IL-1B: Interiskin-1B, IL-6: Interiékin-6, TNF-a: TUmdr nekrozitan faktér a.
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Tablo Ill: JADAS-27 puani ve sitokin dizeylerinin karsilastinimasi.
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JADAS-27 >10 JADAS-27 < 10 p
1I-1B (pg/ml) (ortanca) 79.5 115 0.006
TNF-a (pg/ml) (ortanca) 65 36 0.260
11-6 (pg/ml) (ortanca) 62 29 0.940

JADAS: Juvenile Arthritis Disease Activity Score, IL-1B: interiékin-18, IL-6: Interlckin-6, TNF-a: TUmor nekrozitan faktor a.

TARTISMA

Bu calisma ile oligoartikiller JIA hastalarinda aktif ve inaktif
hastalik dénemlerindeki sitokin (IL-13, TNF-a ve IL-6) dizeyleri
ve hastallk aktivite parametreleri degerlendirilmistir.

Calismamizda hastalarin hem aktif hem de inaktif ddbnemlerinde
iL-1B dizeyleri calisildi. Aktif dénemde yiksek saptanmasina
ragmen gruplar arasinda istatiksiksel olarak anlamli fark
saptanmad. Hastallk aktiviteleri orta ve agir olan hastalarda iL-
1B degerinde anlamli olarak yikseklik saptand. iL-1 ve iL-1B
aktivitesi ilk kez Prieur ve ark. tarafindan calisimis ve sistemik
JIA hastalarinda yilksek saptanmistir (13). Yilmaz ve ark.nin (8)
calismasinda da aktif dénemdeki sistemik ve poliartikiiler JIA
hastalarinda IL-1 seviyelerinde saglikli kontrol grubuna gdre
anlamli yilkseklik saptanmis, hastalik aktivitesi ile iL-13 diizeyi
arasinda anlamli iliski gortimustdr. Benzer sekilde Mangee ve
ark.nin galismasinda da sadece sistemik JIA hastalarinda yiiksek
seviyede IL-1B seviyesi saptanmistrr (5). Bir baska calismada
ise IL-1B dUzeyi ile etkilenen eklem sayisi arasinda 6zellikle
poliartikUler tutulumda anlamlii iliskili oldugu gdsterimistir (14).
Bunlardan farkli olarak bazi calismalarda ise JIA hastalarinda
kontrol gruplari ile benzer seviyelerde IL-1 dlzeyi saptanmistir
(15,16). Yine bir baska calismada da tUm alt gruplarda aktif
ve inaktif dénemde olcilen IL-1B seviyelerinde anlamii fark
saptanmamistir (6). Calismamiza benzer sekilde Spirchez ve
ark. (3) oligoartikiler JIA gruplarinda kontrol grubuna benzer
IL-1 seviyeleri bulmuslardir. TUm bu galismalarda ortak olarak
JiAda basta sistemik ve poliartikiller alt tiplerde olmak (izere
yUksek IL-1 seviyesi saptandiyi ve patogenezde bu sitokinin
onemli bir rol aldigi sonucu cikartimistir.

Calismamizda hastalarin tani aninda baklan TNF-a ve IL-6
seviyelerinde kontrol grubu ve inaktif dénem ile karsilastinidiginda
istatistiksel olarak anlamlifark saptanmamistir. Yine hastalarimizin
hastalik aktivite skorlari ile bu sitokin duizeyleri arasinda anlamli
bir iliski bulunamamistir. Yilmaz ve ark.nin (8) calismasinda aktif
dénemlerindeki sistemik JIA ve poliartikiller JIA hastalarinin
IL-6 dUlzeyleri hem oligoartikller hastalardan hem de kontrol
grubundan anlaml olarak ylUksek saptanmis ve hastalarin
IL-6 seviyeleri klinik dizelme ile birlikte azalmistir. Spirchez
ve ark.nin (3) 2012 yilinda yaptidl bir calismada aktif hastalik
dénemlerinde sistemik ve poliartikiler JIA alt tiplerinde serum
IL-6 seviyelerini oligoartikiler JiA'ya gére anlamli olarak ylksek
saptamiglardir. Madson ve ark.(17) ile De Benedetti ve ark.nin

(18) yaptigi calismalarda ise oligoartikiiler JIA hastalarinda da
ylUksek IL-6 seviyeleri saptanmistir (16). Ancak JiA'da hastalik
aktivitesi ve alt tirti ile IL-6 dizeyi arasinda anlamli fark ve
iliski bulunmamis yayinlar da vardir (5,19). Literattr bilgileri
g6z éniine alindiginda IL-6’nin basta sistemik JIA olmak (izere
JIA etiyopatogenezinde 6nemli oldugu sonucu  gikarilabilir.
Spirchez ve ark. (3) hastalarindan dort tanesinin sinoviyal
swvilarinda da IL-6 seviyeleri calismig ve hastalk alt tipinden
bagimsiz olarak plazma seviyelerine gdre artmis IL-6 seviyesi
saptamislardir. Yazarlar dzellikle iL-6'nin diger sitokinlerden farkli
olarak inflamasyonun oldugu doku ve eklemlerden salgilanmasi
lizerinde durmusglar ve sinoviyal sivi IL-6 seviyelerinin hastalik
aktivasyonu ve eklem harabiyetini serum seviyelerine gbre daha
iyi gosterebilecegini belirtmislerdir (3).

LiteratUrde iL-1 ve IL-6’da oldugu gibi TNF-a dizeyleri ile ilgil
olarak da farkl sonuglar saptanmistir. Bizim sonuglarimiza
benzer sekilde aktif dénemdeki oligoartikiiler JIA hastalarinda
anlamli duzeyde artmis TNF-a dlUzeyi saptanmamis ve yine
hastalik aktivitesi ile arasinda pozitif korelasyon bulunmamis
yayinlar vardir (5-7,17). Gattorno ve ark.nin (20) yaptd
calismada TNF reseptérlerinin hastalik aktivitesi ile iligkili oldugu
saptanmis ve TNF’nin JIA patogenezinde etkili oldugu sonucuna
variimistir. Yine El Gazzar ve ark.nin(16) calismasinda hem
TNF-a duzeyleri hem de TNF-a-308 A/G gen polimorfizminin
JIA ve JIA aktivitesi ile iliskili oldugu sonucuna varimistir (21).
Diger bir calismada 22 oligoartikiler JIA hastasinin serum
TNF-a seviyeleri tedavi dncesi, tedavinin 6. ayr ve 1. yilinda
degerlendirilmis; tani dénemindeki TNF-a duzeyleri ile kontrol
grubu arasinda anlaml fark saptanirken, hastalarin aktif ve
inaktif dénemleri arasinda ve inaktif dénem ile kontrol grubu
arasinda anlaml fark saptanmamigtir. Yazarlar ¢alismamiza
benzer sekilde TNF-a’nin oligoartikiler JIA hastalarinda hastalik
aktivitesini degerlendirmek acgisindan uygun bir parametre
olmadigi sonucuna varmislardir (7).

Hastalarin ik bagvurularindaki JADAS-27 skorlar ile inaktif
dénemdeki JADAS-27 skorlar  karsilastinidiginda  anlamii
olarak inaktif doénemde skorda azalma oldugu saptandi.
Hastallk fonksiyon degerlendiriimesinde JAQQ puanlari
kargilagtinldiginda ise gruplar arasinda anlaml  farklilik
saptanmadi. Yine JADAS-27 skoruna gore orta ve agir aktif
olan hastalarin iL-1B seviyelerinde anlamli yikseklik saptand.
Funk ve ark.nin (16) yaptigi calismada benzer sekilde tim JIA
alt gruplarinda JADAS-70 skorlar tedavi éncesi ve sonrasi
olarak karsilastirldiginda tedavi sonrasinda anlamli disuklik
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saptanmigtir. Ancak bu hastalarda grubumuzdan farkli olarak
ozellikle IL-6 seviyesi ile JADAS skoru arasinda anlamli bir iligki
bulunmustur (16). Yine Spirchez ve ark.nin (3) yaptidi yayinda
tim hasta gruplarinda sitokin dizeyleri ile JADAS-27 skoru
karsilastinimis ve calismamizdan farkl sekilde JADAS-27 skoru
10 ve UstU olan hastalarda sadece IL-6 seviyesi ile anlamli bir
iliski kaydediimistir. Bir baska calismada ise sadece TNF-a
dlzeyleri calisimis ve JADAS-27 skoru ile arasinda anlamii
pozitif korelasyon saptanmistir (21). Ancak tim bu yayinlarin
calismamizdan farkll olan ortak yéni tim JIA alt gruplanni
dahil etmis olmalandr. Yirmi oligoartikiler JIA hastasinin
degerlendirildigi bir baska yayinda ise hastalik aktivite skorlari ile
TNF-a arasinda ¢alismamiza benzer sekilde herhangi bir farklilik
saptanmamistir. Bu hasta grubunda fonksiyonel degerlendirme
icin  CHAQ (Childhood Health Assessment Questionnaire-
Cocukluk Cagr Saglik Degerlendirme Anketi) kullaniimis ve
hastalann aktif ve inaktif dénemlerinde bakildiginda hasta
grubumuza benzer sekilde fonksiyonel skorlamada farklilik
saptanmamigtir. Yazarlar, yayinmiza benzer sekilde, hastalarin
oligoartikiler alt tipte olmasi nedeniyle anlamli bir farklilik
gortimemis olabilecegi Uzerinde durmuslardir (7). El Gazzar
ve ark.nin (21) yaptigi calismada ise CHAQ skorlari ile hastalik
aktivite ddnemi arasinda pozitif bir iliski bulunmustur. Ancak bu
yayinda da tim JIA alt tipleri calismaya danhil edilmistir (21).

Calismamizin bazi kisitliliklar bulunmaktadir. Bunlardan birincisi
ve en dnemlisi hasta sayisinin yetersiz olmasidir. Ayni zamanda
sadece oligoartikiiler JIA hastalar alindigindan diger alt gruplar
ile karsllastirma yapilamamigstir.

Juvenil idiopatik artrit hastalannda aktif hastallk ddéneminde
serum ve sinoviyal sivida sitokin dUzeylerinde artis olabilir.
Ancak bu hem JIA alt tiplerine hem de inflmasyonun yogun
oldugu dokuya gore farklilasabilir. Sitokin seviyesindeki
degisiklikler sadece JiA'ya 6zgil olmayip farkli kronik hastaliklar
ve inflamatuvar sureclerde de yUkseklk ya da farkliliklar
goOsterebilmektedir.  Yine bazi  sitokinlerin - ndroendokrin
sistem kontroll altinda oldugu ve diurnal ritme gore degisiklik
gbsterebilecegi de akilda tutulmalidir (22).

Sonug olarak; JiAnin dogasi ve genis bir klinik yelpazeye
sahip olmasi nedeni ile tani, takip ve hastalik aktivasyonlarinin
degerlendiriimesi asamalarinda klinisyenlerin  kullanabilecegi
testler ve izlem belirtecleri yetersiz kalabilmektedir. Sonuglarmiz
ve literatlir 1siginda bakildiginda; oligoartikiiler JIA hastalarinda
sitokin dlzeylerinin tani, izlem ve hastalk aktivitesininin
degerlendiriimesinde kullanilabilifigi kisithidir.

Tesekkiir

interlokin-1B, IL-6 ve TNF-a diizeylerinin calisimasinda emegi
gecen kimyager Ozlem isglizar’a ve biyolog Cihan Karadeniz’e
katkilarindan dolayi tesekkur ederiz.

Finansal Kaynak
Bu calisma sirasinda, yapilan arastirma konusui ile ilgili dogrudan

baglantisi bulunan herhangi bir ilag firmasindan, tibbi alet, gereg
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ve malzeme saglayan ve/veya Ureten bir firma veya herhangi
bir ticari firmadan, ¢alismanin degerlendirme surecinde, galisma
ile ilgili verilecek karari olumsuz etkileyebilecek maddi ve/veya
manevi herhangi bir destek alinmamistir.

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve/veya aile bireylerinin
clkar catismasi potansiyeli olabilecek bilimsel ve tibbi komite
Uyeligi veya Uyeleri ile iliskisi, danismanlik, bilirkisilik, herhangi bir
firmada calisma durumu, hissedarlik ve benzer durumlari yoktur.

KAYNAKLAR

1. Petty RE, Laxer RM, Wedderburn LR (2016) Juvenile idiopathic
arthritis. In: Petty RE, Laxer RM, Lindsley CB et al (eds) Textbook
of pediatric rheumatology, 7th edn. Elsevier, Philadelphia, pp 188-
204.

2. Ravelli A, Martini
2007;369:767-78.

3. Spirchez M, Samasca G, lancu M, Bolba C, Miu N. Relation of
interleukin-6, TNF-alpha and interleukin-1alpha with disease
activity and severity in juvenile idiopathic arthritis patients. Clin Lab
2012;58:253-60.

4. Rooney M, David J, Symons J, Di Giovine F, Varsani H, Woo P.
Inflammatory cytokine responses in juvenile chronic arthritis. Br J
Rheumatol 1995;34:454-60.

5. Mangge H, Kenzian H, Gallistl S, Neuwirth G, Liebmann B,
Kaulfersch W, et al. Serum cytokines in juvenile rheumatoid arthritis.
Correlation with conventional inflammation parameters and clinical
subtypes. Arthritis Rheum. 1995;38:211-20.

6. Ou LS, See LC, Wu CJ, Kao CC, Lin YL, Huang JL. Association
between serum inflammatory cytokines and disease activity in
juvenile idiopathic arthritis. Clin Rheumatol 2002;21:52-6.

7. Kaminiarczyk-Pyzalka D, Adamczak K, Mikos H, Klimecka I,
Moczko J, Niedziela M. Serum TNF-a levels and indicators of
disease activity in children with oligoarticular juvenile idiopathic
arthritis (0JIA) in the first year of the disease. Clin Lab 2014;60:799-
807.

8. Yimaz M, Kendirli SG, Altintas D, Bingdl G, Antmen B. Cytokine
levels in serum of patients with juvenile rheumatoid arthritis. Clin
Rheumatol 2001;20:30-5.

9. Macaubas C, Nguyen K, Milojevic D, Park JL, Mellins ED.
Oligoarticular and polyarticular JIA: epidemiology and pathogenesis.
Nat Rev Rheumatol 2009;5:616-26.

10. Petty RE, Southwood TR, Manners P, Baum J, Glass DN,
Goldenberg J, et al. International League of Associations for
Rheumatology classification of juvenile idiopathic arthritis: second
revision, Edmonton, 2001. J Rheumatol 2004;31:390-2.

11. Consolaro A, Giancane G, Schiappapietra B, Davi S, Calandra
S, Lanni S, et al. Clinical outcome measures in juvenile idiopathic
arthritis. Pediatr Rheumatol Online J 2016;14:23.

12. Amine B, Rostom S, Benbouazza K, Abougal R, Hajjaj-Hassouni N.
Health Related quality of life survey about children and adolescents
with juvenile idiopathic arthritis. Rheumatol Int 2009;29:275-9.

13. Prieur AM, Kaufmann MT, Grisceli C, Dayer JM. Specific
interleukin-1 inhibitor in serum and urine of children with systemic
juvenile chronic arthritis. Lancet 1987;2:1240-2.

A. Juvenile idiopathic arthritis. Lancet



14.

15.

16.

17.

18.

Alarcon-Riquelme ME, Vazquez-Mellado J, Gomez-Cordillo
M, Alcocer-Varela J, Burgos-Vargas R, Alarco 'n-Segovia
D. Immuoregulatory defects in juvenile rheumatoid arthritis:
Comparison between patients with systemic or polyarticular forms.
J Rheumatol 1988;15:1547-50.

Sandborg Cl, Berman MA, Andrews BS, Mirick GR, Friou GJ.
Increased production of an interleukin-1 inhibitor with fibroblast
stimulation activity by mononuclear cells from patients with
scleroderma. Clin Exp Immunol 1986;66:321-9.

Funk RS, Chan MA, Becker ML. Cytokine Biomarkers of
Disease Activity and Therapeutic Response after Initiating
Methotrexate Therapy in Patients withJuvenile Idiopathic Arthritis.
Pharmacotherapy 2017;37:700-711.

Madson KL, Moore TL, Lawrence JM, 3rd, Osborn TG. Cytokine
levels in serum and synovial fluid of patients with juvenile rheumatoid
arthritis. The Journal of rheumatology 1994;12:2359-63.

De Benedetti F, Robbioni P, Massa M, Viola S, Albani S, Martini
A. Serum interleukin-6 levels and joint involvement in polyarticular
and pauciarticular juvenile chronic arthritis. Clin Exp Rheumatol
1992;5:493-8.

19.

20.

21.

22.

Oligoartiktiler JIA'da sitokin dizeyleri 257

Lepore L, Pennesi M, Saletta S, Perticarari S, Presani G, Prodan M.
Study of IL-2, IL-6, TNF alpha, IFN gamma and beta in the serum
and synovial fluid of patients with juvenile chronic arthritis. Clin Exp
Rheumatol 1994;5:561-5.

Gattorno M, Picco P, Buoncompagni A, Stalla F, Facchetti P,
Sormani MP, et al. Serum p55 and p75 tumor necrosis factor
receptors as markers of disease activity in juvenile chronic arthritis.
Ann Rheum Dis 1996;55:243-7.

El Gazzar Il, Fathy HM, Gheita TA, Nour EI-Din AM, Rasheed EA,
Bassyouni RH, et al. Tumor necrosis factor-a -308 A/G gene
polymorphism in children with juvenile idiopathic arthritis: relation
to disease activity, damage, and functional status. Clin Rheumatol
2017;36:1757-63.

Woo P. Cytokines and juvenile idiopathic arthritis. Curr Rheumatol
Rep 2002;4:452-7.

Turkiye Gocuk Hast Derg/Turkish J Pedliatr Dis / 2019; 4: 252-257



Turkish Journal of Pediatric Disease

258 Or /g/na/ A,T/ C/ e Ozgun Ara@tlrma Turkiye Cocuk Hastaliklari Dergisi

Non-alcoholic fatty liver disease in obese children and
co-existing liver diseases
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[ g ABSTRACT

O Objective: The prevalence of non-alcoholic fatty liver disease (NAFLD) in children increased parallel to the increment
of childhood obesity. Also, NAFLD may be the presenting feature of different liver diseases in non-obese children. We
aimed to determine whether there were co-existing liver diseases in overweight and obese children with NAFLD.

Material and Methods: Pediatric gastroenterology outpatient clinic records of obese and overweight patients, aged
between 5-18 years, were retrospectively reviewed. Seventy patients who had liver steatosis on ultrasonography, and
alanine aminotransferase (ALT) levels were higher than 1.5 times the upper limit of normal were recruited to the study. The
demographic findings, laboratory tests for infectious, metabolic, and autoimmune causes, abdominal ultrasonography
and liver biopsy findings of patients were recorded.

Results: At presentation, 94.2% of the patients (n: 66) had mild transaminase elevation. All patients were negative for
viral hepatitis, anti-tissue transglutaminase immunoglobulin (Ig) A, anti-liver-kidney-microsome type 1 and anti-smooth
muscle antibody. They had normal erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), ceruloplasmin, and
total IgG levels. Only one patient with low alpha-1 antitrypsin levels had heterozygotes of the PIMZ phenotype. Three
(4.3%) patients had antinuclear antibody (ANA) positivity. 44.7% of patients were given ursodeoxycholic acid treatment.
On follow-up, normalization of ALT was achieved in 31 (44.2%) patients at mean 6.1+4.6 (2-19) months, but no relation
was found between normalization and ursodeoxycholic acid treatment. A patient with ANA positivity had increased ALT,
ESR, CRP, IgG levels and ANA titers on follow-up, and she was diagnosed with autoimmune hepatitis with the support
of liver biopsy. Under prednisolone and azathioprine treatment, ESR and IgG levels were normalized, ALT and ANA titers
decreased.

Conclusion: Other causes of chronic hepatitis should be screened in obesity-related non-alcoholic fatty liver disease and
the development of autoimmune hepatitis should be kept in mind in the presence of ANA.

Key Words: Autoimmunity, Child, Non-alcohalic fatty liver disease, Obesity

0z

Amac: Cocuklarda obezitede artisa parallel olarak alkolik olmayan yagl karaciger hastaligi (AOYKH) da giderek
artmaktadir. Ancak obez olmayan ¢ocuklarda, farkl karaciger hastaliklarinda da karaciger yaglanmasi gorulebilir.
Bu calismada asiri kilolu ve obez ¢ocuklarda, AOYKH’ye eslik edebilecek diger karaciger hastaliklarinin belirlenmesi
amagclandi.

Gerec ve Yontemler: Poliklinigimizde asin kilo ya da obezite ile izlenen, 5-18 yas araligindaki hastalarin dosyalari
geriye donuk tarandi. Ultrasonografide karacigerde yaglanma ve normalin Ust sininndan en az 1.5 kat kadar alanin
transaminaz (ALT) yUksekKligi olan 70 hasta calismaya alindi. Hastalarnin demografik verileri, enfeksiydz, metabolik ve
otoimmun nedenler igin yapilan laboratuvar testleri, abdominal ultrasonografi ve karaciger biyopsi bulgular kaydedildi.

Bulgular: Tanida olgularin %94.2’Gnde (66 olgu) hafif transaminaz yUksekligi vardi. Tanida viral hepatit tarama, anti-
doku transglutaminaz immunglobulin (Ig) A, anti-liver-kidney-mikrozomal-1 ve anti-diiz kas antikor negatifdi. Eritrosit
sedimentasyon hizi (ESH), C-reaktif protein (CRP), total Ig G, seruloplazmin dizeyleri normaldi. Bir olguda alfa-1
antitripsin diizeyi disiiktli ve PIMZ fenotipi saptandi. Ug (%4.3) olguda antiniikleer antikor (ANA) pozitifligi saptandi.
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Olgularin %44.7’sine ursodeoksikolik asit verildi. Izlemde 31 (%44,2) olguda ortalama 6.1+ 4.6 (2-19) ayda ALT normallesme gériildi
ancak ursodeoksikolik asit tedavisi ile iligkisi saptanmadi. Tanida ANA pozitif olan bir olguya izlemde ALT ve ANA titre dizeyi artmasi,
eslik eden IgG, ESH ve CRP yilkselmesi nedeni ile karaciger biyopsisi yapilarak otoimmun hepatit (OiH) tanisi konuldu, prednizolon ve
azatiopUrin tedavisi ile ALT duzeyinde ve ANA titresinde gerileme, ESR ve IgG’de normallesme saptand..

Sonug: Oberzite ile iliskili alkolik olmayan yagl karaciger hastaliginda diger kronik hepatit nedenleri taranmali, ANA pozitifliginde OiH

gelisebilecegi akilda tutulmalidir

Anahtar Soézciikler: Otoimmun hepatit, Cocukluk ¢agi, Yagl karaciger hastaligi, Obezite

OBJECTIVE

Obesity is thought to be the main risk factor for pediatric
nonalcoholic fatty liver disease (NAFLD). Nearly 38%-80% of
overweight/obese children have NAFLD (1,2). Though most
of the children with NAFLD have a benign simple fatty liver
disease, it may progress to cirrhosis (2,3). Recently, North
American Society of Pediatric Gastroenterology, Hepatology
and Nutrition recommended the evaluation of children of
obese/overweight children for other causes of chronic hepatitis
if alanine aminotransferase (ALT) levels elevated >3 upper limits
of normal (ULN) (4) In non-obese children NAFLD may be due
to other causes of chronic hepatitis such as chronic hepatitis C,
alpha-1 antitrypsin deficiency, Wilson’s disease, autoimmune
hepatitis (4,5).

We aimed to determine the co-existing liver diseases in
overweight and obese children with NAFLD.

MATERIAL and METHODS

In this retrospective study, we reviewed the medical records
of overweight and obese children, admitted or referred to our
pediatric gastroenterology outpatient clinic from January 2010
to December 2013. Seventy patients who had liver steatosis on
ultrasonography and ALT levels were higher than 1.5 times the
ULN were recruited to the study.

The demographic information, laboratory and abdominal
ultrasonography and liver biopsy findings, treatment, and ALT
levels on follow-up were recorded.

We calculated body mass index (BMI) as weight in kilograms
divided by height in meters squared (kg/m?). According to age
and gender charts of BMI from the World Health Organization
(WHO), a BMI in the =85™" to <95" percentile is considered
overweight, and a BMI in the =95" percentile is considered
obese (4).

Aspartate aminotransferase (AST), ALT, gamma-glutamyl
transferase (GGT), alkaline phosphatase (ALP), total and
direct bilirubin, creatine kinase, erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP), lipid profile, serologic
markers for hepatitis A virus (HAV), hepatitis B virus (HBV),
hepatitis C virus (HCV), Cytomegalovirus (CMV), Ebstein-Barr
virus (EBV), Human immune deficiency virus (HIV), alpha-1
antitrypsin and ceruloplasmin levels, urinary copper excretion,

total immunoglobulin (Ig) A, tissue transglutaminase IgA, total
IgG, ANA, anti-liver-kidney microsome type 1 antibody (LKM-
1), anti-smooth muscle antibody (ASMA) were recorded.
The patients were followed-up in 1-3 months period for ALT
levels. Normal ranges of ALT and AST were 0-33 IU/L in our
laboratory reference. All patients were given a diet and exercise
programme.

The exclusion criteria were as the following; patients who
had a previously known liver or muscle disease, patients with
a single measurement of transaminase level, accompanied
hyperbilirubinemia and patients who weren’t screened for
Wilson’s disease, celiac disease, alpha-1 antitrypsin, viral
causes, and autoimmunity.

According to the increment of transaminase levels, mild (<
5x ULN), moderate (5-10x ULN), and severe (>10x ULN)
hypertransaminasemia were defined.

Statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS) software 17.0. Results
are presented as means + SDs with descriptive statistics. The
Student’s unpaired t-test and Mann Whitney -U test was used
as appropriate. The significance level was set at p < 0.05.

RESULTS

Of the 70 patients, 49 (70%) were males. The mean age was
11.8 + 3.8 years. Sixty-seven (95.7%) patients were obese and
3 (4.3%) patients were overweight.

Three patients had a concomitant disease and medication. One
patient was taking Na valproate for the epileptic disorder, the
others were given in Table I. None of the patients had taking
herbal medicine, recent infectious disease, blood transfusion,
contact to a person with jaundice, tooth extraction. Of the
patients, 15 had consanguinity between their parents.

At presentation, the mean value of ALT [93.4+23.7 (50-415)
IU/] was higher than AST [61.6+12.6 (27-227) IU/l] but it was
not statistically significant. Most of the patients (n: 66, 94.2%)
had mild transaminase elevation.

Serologic markers for HAV, HBV, HCV, CMV, EBV, HIV, tissue
transglutaminase IgA were negative, total Ig A, ceruloplasmin,
creatine kinase levels, fasting glucose levels, thyroid function
tests were in normal ranges in all patients. Urinary copper
excretion was insignificant in 15/15 patients.
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Table I: The characteristics of patients with anti-nuclear antibody positivity at presentation.

Patient 1 Patient 2 Patient 3
Gender
Female Female Female
Age (years) 10 8.5 16
Body mass index (kg/m?) 27.2 (>97%) 20.1 (95%) 40 (>97%)

Hashimoto thyroiditis, insulin

Accompanying disease )
panying resistance

Medication L-thyroxine, metformin

Abdominal ultrasonography Grade 1-2 hepatosteatosis,

Bardett-Biedel syndrome,
diabetes mellitus type 2

- Metformin

Grade 2 hepatosteatosis Grade 2-3 hepatosteatosis,

mild hepatomegaly hepatomegaly.
Alanine transferase
(Normal ranges:0-33 IU/L) o~ 50 ey
Aspartate transferase
(Normal ranges:0-33 IU/L) e 8 7
Lipid profile Normal Normal Normal
Anti-nuclear antibody 1/100 (+) 1/100 (+) 1/1000 (+)
Table Il: The characteristics of patients with anti-nuclear antibody positivity at time of biopsy, and follow up.

Patient 1 Patient 2 Patient 3

Time of biopsy after presentation (months) 6 16 12
Alanine transferase (Normal range: 0-33 1U/I) 5€ 108 157
Aspartate transferase (Normal range: 0-33 1U/I) 69 38 191
Immunglobuline G (Normal range: 910- 1884 mg/dl) 1170 1140 1980
Erythrocyte sedimentation rate (0-20 mm/hour) 19 12 57
C-reactive protein (0-0.5 mg/dl) 0.3 0.1 1.5
Anti nuclear antibody 1/100 (+) 1/100 (+) 1/1000 (+)
Non-alcoholic steatohepatitis score 5/8 5/8 7/8
Fibrosis score Va 0-1/4 2/4
Revised International Autoimmune Hepatitis (AIH) Group Score 6 4 18
Definite diagnosis Obesity related Obesity related Obesity+AlH type 1
Follow-up period (months) 22 30 21

Total cholesterol levels were >200 mg/dl in 9 children and
triglyceride levels were >150 mg/dl in 15 children, LDL levels
were >150 mg/dl in 2 patients, HDL levels were <40 mg/dl in
9 patients.

Alpha-1 antitrypsin deficiency was found only in 1 (1.4%) patient
and he was diagnosed heterozygotes of the PiIMZ phenotype.

At presentation, all patients were negative for LKM-1 and ASMA,
only 3 (4.3%) patients had ANA positivity. They all had normal
ESR, CRP, and IgG levels at presentation. The demographic
characteristics of the 3 patients with ANA positivity were given
in Table I.

Abdominal ultrasonography revealed hepatomegaly in 76.3%,
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splenomegaly in 10.5% and sludge in gallbladder in 5.2% of
the patients.

Ursodeoxycholic acid treatment was given to 44.7% of the
patients. On follow-up, none of the patients had weight control,
but normalization of transaminases was achieved in 31 (44.2%)
patients at mean 6.1+4.6 (2-19) months. The normalization
of ALT wasn’'t related to ALT levels at presentation and
ursodeoxycholic acid treatment (p>0.05, p>0.05 respectively).

Only 3 patients had a liver biopsy due to the persistence of ANA
positivity and hypertransaminasemia. The timing of biopsy, ALT,
AST, IgG, ESR, CRP levels, ANA titers and the follow-up period
of the patients were given in Table |I.



Liver biopsy revealed macrovesicular dominant mixed type
steatosis in patient 1 and 2. The liver copper content was
negative in both and there was no increment in ESR, IgG and
CRP levels at the time of biopsy and on follow-up. Even they
didn’t lose weight, transaminase levels became normal and
ANA was undetectable on follow-up (Table ).

At the time of biopsy, only the 3 patient had elevated IgG,
ESR, CRP levels and high titer ANA (Table ). The liver biopsy
revealed macrovesicular dominant mixed type steatosis, mild-
moderate dilation of portal areas, mononuclear lymphocyte
inflammation and multifocal portal parenchymal limiting plate
irregularity, mild increased fibrous tissue and rare plasma cell
infiltration in portal areas. The liver copper content was negative.
She diagnosed AiH type 1, treated with prednisolone (40 mg/
day) and azathioprine (100 mg/day). At the first month of the
treatment, her laboratory findings revealed ALT 81 IU/L, AST 36
IU/L, ESR 32 mm/hour, CRP (-) and IgG as 1350 mg/dl. At the
6" month of treatment, transaminases were in normal ranges.
During the subsequent 21 months, she remained morbid
obese, ALT and AST levels were generally lower than 1.5xULN
and ESR, CRP and IgG levels were within normal ranges, ANA
titers decreased gradually.

DISCUSSION

Non-alcoholic fatty liver disease becomes the most common
cause of chronic hepatitis due to the increasing prevalence of
obesity. It may progress to liver cirrhosis in adult age and it
is frequently associated with metabolic syndrome, an obesity-
related disorder. In non-obese children, NAFLD may be related
to chronic viral hepatitis, metabolic disease, Wilson’s disease,
autoimmune disease, and drugs. Also, it is well known that
all these diseases may progress to cirrhosis (5). Perhaps an
accompanying undiagnosed liver disease may contribute to
cirrhosis development in NAFLD patients.

In our study, we aimed to determine whether there was a
co-existing liver disease in obese and overweight children with
NAFLD. We demonstrated one patient had heterozygote PiMZ
phenotype, 3 patients had ANA positivity but only one of them
diagnosed AlH.

It was previously reported that PIMZ heterozygous phenotype
was related to liver enzyme abnormalities mainly in the first 6
months of life (6). In an adult study, the PiMZ phenotype was
found an independent risk factor for the development of liver
cirrhosis beyond the main causes such as chronic viral hepatitis
(7). In our study, screening for alpha-1 antitrypsin deficiency
revealed low levels in one patient with PiMZ heterozygous
phenotyped which may be a risk factor for NAFLD related liver
fibrosis in adult life.

In adults with NAFLD, antinuclear antibodies (ANA) are
occasionally detected, but the significance of ANA remains
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controversial (8-13). The prevalence of ANA in NAFLD is
reported to be 12 - 46%, higher than the general population
(1,8-183), predominately in females (9,12,14). Loria P. et al. (8)
suggested that ANA positivity was an accompanying feature
of insulin resistance, not an index of primary autoimmune
disease. Host’s dietary triglycerides enhance adipose tissue or
monocyte production of proinflammatory cytokines (such as
tumour necrosis factor alpha and interleukin-6) might promote
liver injury, and/or trigger the production of autoantibodies such
as ANA in steatohepatitis (8,15). On the other hand, ANA is
one of the characteristic parameters in AlH. Liver biopsy is
required to rule out AIH in most NAFLD patients with positive
ANA because AlH scoring system was found to be insufficient
without liver biopsy in adults (11,13,14,16). In different studies,
0.5-8% of NAFLD patients with positive autoantibodies was
diagnosed with definite AlH after liver biopsy (9,10). In our study,
ANA positivity was 4.3%, and of the children with NAFLD, AlH
diagnosed in 1.4%.

Liver histology is rarely used to diagnose NAFLD in children,
blood tests and ultrasonography are used as screening tools
(1). But liver biopsy should be performed to diagnose AlH (5).
Due to both follow-up and treatment of NAFLD and AIH differs
significantly, the timing of liver biopsy is important in children
with NAFLD and ANA positivity.

We performed liver biopsy in 3 overweight/obese girls with
NAFLD and ANA positivity on follow-up. Despite all of them
had normal serum IgG and ESR levels at presentation, the 3
patient with high ANA titers at presentation, had an increment
in IgG, CRP and ESR levels on the 12" month of follow-up. She
diagnosed AIH with the support of liver biopsy, and a significant
laboratory improvement was seen under corticosteroid
treatment. This good response strengthened the diagnosis of
AlH. So IgG and ESR levels might be helpful to screen AlH,
in children with ANA positive NAFLD. Similarly, limited number
of adult patients with NAFLD, type 2 diabetes mellitus and
AlH were reported the effect of corticosteroid treatment and
the importance of IgG and ANA titer follow-up (17,18). While
thinking of the side effects of prednisolone treatment, no serious
adverse event was seen in our patient despite her severe co-
morbidities.

The association of ANA positivity and histopathological
findings of steatohepatitis is also controversial. A significant
relation between ANA positivity and high fibrotic stage and
necroinflammatory grade was demonstrated in some studies
(9,11), while others found no relation (8,10,12,14). In our study,
39 case who was diagnosed AIH with high ANA titers had
higher fibrotic stage in liver biopsy compared to others.

Another important issue in children with NAFLD is screening
the immunization status for hepatitis A and B. It is strongly
recommended if no prior vaccination was received (4).

The main limitations of the study are being a retrospective study,
and not following the patients with NAFLD for autoantibodies
on follow up.
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CONCLUSION

Especially the obese/overweight children who had NAFLD
should be screened for other causes of chronic hepatitis and
the development of autoimmune hepatitis should be kept in
mind in the presence of ANA:
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On /g/na/ Article OZgUﬂ Aragtlrma Turkiye Cocuk Hastaliklar Dergisi

Incidence of and Risk Factors For Methicillin-Resistant
Staphylococcus aureus Bloodstream Infections in a Level lll
Neonatal Intensive Care Unit

Ucilincti Basamak Bir Yenidogan Yogun Bakim Unitesinde Metisilin

Direncli Staphylococcus aureus Kan Dolagimi Enfeksiyonlarinin
Gorulme Sikligi ve Risk Faktorleri

Ferit KULALI, ® Ahmet Yagmur BAS, © Sara EROL, © Hisniye YUCEL, © Deniz YAPRAK, @ iiter ARIFOGLU,
Nihal DEMIREL

Division of Neonatology, Etlik ZUbeyde Hanim Women'’s Health Teaching and Research Hospital, Ankara, Turkey

ABSTRACT

Objective: Methicillin-resistant Staphylococcus aureus (MRSA) infections are significant causes of morbidity and
mortality for the patients in the neonatal intensive care unit (NICU). The identification of risk factors that lead up to the
development of MRSA infections is of utmost importance in terms of preventing infections. In this study, we aimed to
determine the risk factors of MRSA infections.

Material and Methods: This retrospective study was conducted in a tertiary NICU between 1 st January 2011 and
31 st December 2015. All patients with S. aureus isolated in the blood cultures were included. According to the
antibiogram pattern, the patients were separated into two groups: MRSA and methicillin-susceptible Staphylococcus
aureus (MSSA).

Results: Of the 9864 patients admitted to the NICU, 54 had S. aureus infection. S. aureus infections were more frequent
in infants under 1500 g (2.27%) than in infants of 1500 grams and above (0.23%) [OR=10.149, Cl: 5.790-17.790,
p<0.001]. Forty-three (79.6%) of cases with having S. aureus were MSSA and 11 (20.4%) cases were MRSA. Although,
MRSA infections were more frequent in infants under 1500 grams, there was no statistically significant association
between MRSA and birth weight [OR=1.580, CI: 0.366-6.831, p=0.728]. We found that birth weight, gestational age,
sex, SNAPPE score, therapeutic procedures (central venous catheter, total parenteral nutrition, assisted ventilation) and
prenatal or empirical antibiotic treatment did not make a significant difference in terms of methicillin resistance.

Conclusion: Very low birth weight is the most important risk factor for S. aureus infections in the NICU.
Key Words: Anti-bacterial agents, Central venous catheters, Methicillin resistance, NICU, Very low birth weight

oz

Amag: Metisilin direncli Staphylococcus aureus (MRSA) enfeksiyonlar, yenidogan yogdun bakim Unitesinde (YYBU)
izlenen hastalar i¢in énemli bir morbidite ve mortalite nedenidir. MRSA enfeksiyonlarinin gelisimine zemin hazirlayan risk
faktdrlerinin belirlenmesi, enfeksiyonlarin énlenmesi agisindan son derece dnemlidir. Bu ¢alismada, MRSA enfeksiyonlari
icin risk faktdrlerini saptamayi amacladik.

Gereg ve Yontemler: Bu retrospektif calisma, 1 Ocak 2011 — 31 Arallk 2015 arasinda Giglincii basamak bir YYBU’de
yapildi. Calismaya, kan kdlttrlerinde Staphylococcus aureus (S. aureus) izole edilen tUm hastalar alindi. Antibiyogram
sonucuna gdre hastalar iki gruba ayrildi: MRSA ve metisilin duyarli S. aureus (MSSA). Hastalarin demografik ézellikleri ile
klinik ve laboratuvar bulgular dokiimante edildi.

Bulgular: Yenidogan Yogun Bakim Uniteleri’ne kabul edilen 9864 hastanin 54’iinde S. aureus enfeksiyonu saptandi.
S. aureus enfeksiyonlari, 1500 gr altindaki hastalarda (1542 hastanin 35’), 1500 ve Uzerindeki hastalara (8322 hastanin
19'u) gore daha sik gérulmekteydi [p<0.001 IRR=9.94 CI=(5.69 - 17.39)]. Olgularin % 79.6’sinda (54 hastadan 43’Unde)
MSSA, % 20.4’Unde (54 hastanin 11’inde)’tinde ise MRSA suslari tespit edildi. MRSA enfeksiyonlari 1500 gr ve altindaki
bebeklerde 1500 gr ve Ustl bebeklerden daha sik gortlmesine ragmen, MRSA enfeksiyonlari ile dogum agirligi arasinda
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istatistiksel olarak anlamli bir iliski saptanmadi. Dogum agirligi, gebelik yasi, cinsiyet, SNAPPE skoru, tedavi yontemleri (santral vendz
kateter, total parenteral beslenme, yardimli ventilasyon) ve kullanilan antibiyotikler (prenatal veya ampirik) metisilin direnci agisindan anlamli

bir fark olusturmadi.

Sonug: Yenidogan Yogun Bakim Uniteleri’nde S. aureus enfeksiyonlar icin en &énemli risk faktdri, cok disik dogum agirigina (<1500

gram) sahip olmaktir.

Anahtar Sézciikler: Antibakteriyel ilaclar, Santral vendz kateter, Metisilin direnci, YYBU, Cok diisiik dogdum agirligi

INTRODUCTION

Methicillin-resistant Staphylococcus aureus (MRSA) infection
is an important cause of morbidity and mortality for infants in
the neonatal intensive care unit (NICU) (1-3). It is also one of
the common causes of life-threatening, health-care-associated
infections in the NICU (4,5). The worldwide prevalence of MRSA
infections has been increasing (6). According to the National
Nosocomial Infections Surveillance System, between 1995 and
2004, the incidence of late-onset MRSA infections in the NICU
increased three times. Many risk factors have been identified for
MRSA infections. Immune system immaturity, frequent contact
with health care providers, frequent invasive procedures,
crowded NICU, and long hospitalization are among these risk
factors (7-11). Colonization with MRSA is also a risk factor for
infection (4). The identification of the risk factors that lead up to
the development of MRSA infections is of utmost importance in
terms of prevention.

This study aims to determine the risk factors of MRSA infections
in a cohort of neonates, admitted to level-lll NICU of a tertiary
health care referral center.

MATERIAL and METHODS

This retrospective study was conducted in a tertiary NICU
between 1 st January 2011 and 31 st December 2015. The
study protocol was approved by the local ethics committee.
All patients who were hospitalized between January 1, 2011
- December 31, 2015 and isolated S. aureus in blood culture
were included in the study. Patients who had positive blood
culture in the presence of clinical features and laboratory findings
of infection were given treatment with anti-staphylococcal
antibiotics. Patients were divided into two groups as MRSA
and methicillin-susceptible Staphylococcus aureus (MSSA)
according to antibiogram patterns. Demographic characteristics
of the patients, and clinical and laboratory information were
obtained from the patient files, NICU and electronic medical
records. Gestational age, birth weight, gender, birth weight
according to gestational age, presence of congenital anomaly,
birth mode, multiple pregnancy, resuscitation requirement,
Apgar score, score for neonatal acute physiology-perinatal
extension (SNAPPE-Il), age at positive blood culture for S.
aureus, nutritional status, duration of respiratory support,
duration of hospitalization, interventional procedures (umbilical
catheterization, peripherally placed central catheter insertion,
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thoracostomy tube placement, and endotracheal intubation),
respiratory distress syndrome (RDS), surfactant therapy, patent
ductus arteriosus (PDA), intraventricular hemorrhage (IVH),
necrotizing enterocolitis (NEC), premature retinopathy (ROP),
bronchopulmonary dysplasia (BPD) were all recorded. On the
first day of hospitalization, the SNAPPE-II score was used to
assess the disease severity (12).

Positive pressure ventilation (balloon-mask or endotracheal
intubation), chest compression, and drug application performed
in the delivery room were defined as the need for resuscitation.
Infants with a birth weight of less than 10 percentile were
accepted as small for gestational age (SGA), infants with a
birth weight of above 90 percentile were accepted as large
for gestational age (LGA), and infants with a birth weight of
between 10 and 90 percentile were accepted as appropriate
for gestational age (AGA) (13). Patients with stage 2 or higher
disease according to Bell criteria in the presence of specific
signs and symptoms were identified as NEC (14). The Papile
classification method was used in grading Periventricular -
intraventricular hemorrhage (15). According to the National
Institute of Child Health and Human Development criteria,
patients with a gestational age of <32 weeks at 36 weeks
of postmenstrual, and patients with gestational age of =32
weeks who were in need of oxygen for longer than 28 days
were identified as BPD (16). According to the service protocol,
penicillin (Pen G) and aminoglycoside (Gentamycin) treatment
were applied for three days until early reproduction signal was
reported in the blood cultures, and it was defined as early
empirical antibiotic treatment since early-onset neonatal sepsis
could not be ruled out in infants under 32 weeks and/or 1500
g. Deaths within 14 days after positive culture were accepted
as sepsis related mortality.

The blood which was taken from the vein with a sterile needle
after the skin disinfection with the antiseptic solution was
placed in BacT/ALERT PF culture bottle (bioMérieux, Marcy
I'Etoile, France). S. aureus infection was defined as a positive
culture from blood in the setting of clinical signs of infection and
subsequent treatment with appropriate antimicrobial treatment.
Identification and antibiotic susceptibility of microorganisms
were performed using the Phoenix (BD) automated identification
system, and the results were evaluated in accordance with the
recommendations of the Clinical and Laboratory Standards
Institute (17). The D zone test was performed clindamycin-
sensitive and erythromycin-resistant isolates for the inducible
clindamycin test. Taking into account the clinical and laboratory
findings of the patients, infections that began 48 hours after the
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Table I:The demographic characteristics of all patients with Staphylococcus aureus bloodstream infection.

Birth weight (g)

<1500 g

>1500 g
Gestational age (weeks)

<37°7, preterm

=377, term
Gender

Female

Male
Age at diagnosis of infections (days)
Duration of hospitalization (days)
Death within 14 Days of Culture

n=54
1297.5 (1030.0 — 1645.0)*

35 (64.8%)
19 (35.2%)
300/7 (280/7 _ 381/7)*
51 (94.4%)
3 (5.6%)

20 (37.0%)

34 (63.0%)
14 (8 - 20)*
48.5 (29 - 80)*

5 (9.3%)

*Median IQR: interquartile range

infection occurred in the hospital were defined as nosocomial
infection according to the Centers for Disease Control and
Prevention (CDC) criteria (18,19). Nosocomial infection
surveillance was performed by a physician and a nurse.

Statistical Analysis

Data analysis was performed by using IBM SPSS Statistics 17.0
(IBM Corporation, Armonk, NY, USA). Whether the distributions
of continuous variables were normally or not was determined
by Kolmogorov Smirnov test. Continuous variables were
shown as mean + standard deviation or median (interquartile
range), where applicable. Number of cases and percentages
were used for categorical data. While, the mean differences
between groups were compared by Student’s t test, otherwise,
Mann Whitney U test was applied for comparisons of the not
normally distributed data. Categorical variables were analyzed
by Continuity corrected Chi-square or Fisher's exact test,
where appropriate. Multiple Logistic Regression analysis was
applied for determining the best predictor(s) which discriminate
MSSA and MRSA groups each other after adjustment for all
possible confounding factors. Any variable whose univariable
test had a p value <0.25 was accepted as a candidate for the
multivariable model along with all variables of known clinical
importance. Odds ratios, 95% confidence intervals and Wald

statistics for each independent variable were also calculated. A
p value less than 0.05 was considered statistically significant.

RESULTS

During the study period, 9864 patients were admitted to our
NICU and 1542 (15.6%) of them were very low birth weight
(VLBW; <1500 g) infants. The cumulative incidence of S. aureus
BSI for hospitalized infants was 54 cases per 10000 infants.
The demographic characteristics of all patients with S. aureus
are shown in Table I. S. aureus infections were more frequent
in infants under 1500 g (35 of 1542 infants) than in infants of
1500 g and above (19 of 8322 infants) [OR=10.149, Cl: 5.790-
17.790, p<0.001] (Table II).

Characteristics of Infected Patients with S. aureus

Thirty-four (63.0%) of 54 cases infected with S. aureus were
male, 20 (37.0%) of them were female, 51 (94.4%) of them
were preterm, and 3 (5.6%) of them were term babies. The birth
weights of patients were between 680 — 4130 g and gestational
ages were between 234/7- 411/7 weeks. The median
hospitalization duration of the patients was 48.5 days (IQR, 29-
80). One of our patients died because of Conradi-Hlinermann

Table II: Distribution of MSSA and MRSA infections according to birth weight.

NICU admissions

Number of infections

Birth weight (gram) o . (% of admissions by birth weight)
N (% of total admissions) MSSA (n=43) MRSA (n=11)
<750 152 (1.5%) 3 (2.0%) 0
750 - 999 404 (4.0%) 7 (1.7%) 1 (0.3%)
1000 - 1499 986 (9.9%) 17 (1.7%) 7 (0.7%)
1500 - 2499 3536 (35.4%) 14 (0.4%) 2 (0.1%)
= 2500 4918 (49.2%) 2 (0.04%) 1 (0.02%)

MSSA: Methicillin-susceptible Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus, NICU:Neonatal intensive care unit
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Table lllI: The clinical characteristics of patients with MSSA vs MRSA.

MSSA (n=43) MRSA (n=11) p

Gestational age, weeks, (n (%))

Median (IQR) 30° (26° — 337) 30° (282 - 33") 0.6831
<29 14 (32.6) 3(27.3) >0.999%
290 — 33° 1(48.8) 7 (63.6) 0.5901
340 36° 6 (14.0) 0 (0.0 0.327%
370-416 2(4.7) 1(9.1) 0.502%

Birth weight, (n (%))

Median (IQR) 1320 (1020 — 1682.5) 1130 (1105 - 1460) 0.830t
<1000 g 10 (23.3) 1(9.1) 0.426%
1000-1499 g 7 (39.5) 7 (63.6) 0.186%
1500-2499 g 4 (32.6) 2(18.2) 0.474%
2500-3999 g 1 (2.3) 1(9.1) 0.369%
>4000 g 1.3 0(0.0) -

) 0.728%

Male gender, (n (%)) 28 (65.1) 6 (54.5)

Born by cesarean delivery, (n (%)) 28 (65.1) 10 (90.9) 0.144%

Birth weight adjusted for gestational age
Small for gestational age, (n (%)) 6 (14.0) 19.1) >0.999%
Appropriate for gestational age, (n (%)) 35 (81.4) 10 (90.9) 0.667%
Large for gestational age, (n (%)) 2(4.7) 0 (0.0) >0.999%

APGAR score at 5 min. (n (%))
<7 1 (25.6) 4 (36.4) 0.475t
>7 32 (74.4) 7 (63.6)

SNAPPE score, median (IQR) 17 (9.5 -32.5) 28 (183.5 - 35.0) 0.311¢t

Need for resuscitation, (n (%)) 22 (51.2) 7 (63.6) 0.6889

Congenital anomaly, (n (%)) 3(7.0) 2(18.2) 0.266F%

Frequency of invasive procedures, (n (%)) 27 (62.8) 8 (72.7) 0.728%

Ventilator support, median (IQR)

Invasive (hours) 24 (24 - 240) 24 (24 - 72) 0.735t
Non-invasive (hours) 96 (48 — 180) 24 (24— 192) 0.181t

Starting time of enteral nutrition (days), median (IQR) 2(1-3) 2(1-3) 0.845t

Length of parenteral nutrition (days), median (IQR) 15 (10 - 26) 26 (13.5-29.3) 0.231t

Age at first positive culture, (days), No (%) 14 (7 -19) 17 (9 - 24) 0.491%

Median stay of hospitalization (days), (IQR) 46 (28 - 706) 66 (29 — 86) 0.4467%

Empirical antibiotics treatment (n (%)) 25 (58.1) 7 (63.6) >0.999%

Mother Age (year) 27.8 (+6.4) 28.7 (x7.0) 0.671$

Nulliparity (n (%)) 23 (63.5) 3(27.9) 0.2249

Death within 14 days of culture (n (%)) 7 (16.3) 2(18.2) >0.999%

Age at death (days), median (IQR) 16.0 (14-37) 16.5 (4-29) 0.561

Multiple pregnancy (n (%)) 0 (23.3) 1(9.1) 0.426%

Prenatal antibiotics treatment (n (%)) 4 (9.3) 1(9.1) >0.999%

Antenatal steroid administration (minimum >=2doses) (n (%)) 9 (44.2) 4 (36.4) 0.741%

Blood transfusion administration 7 (62.8) 6 (54.5) 0.733%

Clinical presentations

Skin and soft tissue 17 (39.5) 3(27.3) 0.510%
Apnea 15 (34.9) 4 (36.4) >0.999%
Fever 8(18.6) 3(27.3) 0.676%
Septic arthritis 1(2.3 1(9.1) 0.369%
Other site of infection 2(4.7) 0(0.0) >0.999%
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Laboratory parameters
Leukopaenia (<5 000/mmé)
Leukocytosis (>15 000/mm?)
Thrombocytopaenia (<150 000/mm?)
Elevated CRP (>0.5mg/dL)

Highly elevated CRP (>20 mg/dL)

Morbidity
Patent ductus arteriosus
Intraventricular haemorrhage (Grade 3 and 4)
Necrotising enterocaolitis (Stage >2)
Bronchopulmonary dysplasia
Retinopathy of prematurity

Risk factors for MRSA infections 267

2(4.7) 0(0.0) >0.999%
24 (55.8) 6 (54.5) >0.999%
12 (27.9) 3(27.9) >0.999%
38 (88.4) 11 (100.0) 0.571%
20 (46.5) 7 (63.6) 0.499¢
12 (27.9) 3(27.3) >0.999+

4(9.3) 2(18.2) 0.590%

2(4.7) 0(0.0) >0.999%
7 (16.3) 2(18.2) >0.999%
6 (14.0) 1(9.1) >0.999%

SNAPPE-II:Score for Neonatal Acute Physiology, Perinatal Extension, Version Il., 1: Mann Whitney U test, #: Fisher's exact test, I: Continuity corrected
Chi-square test, $: Student’s t test, MSSA: Methicillin-susceptible Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus,

CRP: C-reactive protein, IQR: Interquartile range

Table IV: The results of multiple logistic regression analysis.

OR 95% ClI 5
Lower Upper
Cesarean delivery 4.291 0.409 45.006 0.225
Multiparity 8.513 0.834 86.896 0.071
Parenteral nutrition 1.049 0.970 1.134 0.228
Duration of non-invasive ventilator support 0.995 0.988 1.003 0.257
OR: Odds ratib, CI: Confidence interval.
Table V: Antimicrobial resistance pattern of MSSA vs MSSA.
Resistant n (%)
Antimicrobial agents
MSSA (n=43) MRSA (n=11)
Penicillin 39 (90.7%) 11 (100.0%)
Clindamycin 7 (16.3%) 5 (45.5%)
Erythromycin 11 (25.6%) 5 (45.5%)
Gentamicin 7 (16.3%) 5 (45.5%)
Ciprofloxacin 1(2.3%) 5 (45.5%)
Cefazolin 7 (16.3%) 8 (72.7%)
Tetracycline 6 (14.0%) 4 (36.4%)
Trimethoprim - sulfamethoxazole 2 (4.7%) 2(18.2)
Vancomycin 0 0

MSSA: Methicillin-susceptible Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus aureus

Syndrome at the age of four days. The longest hospitalized
patient in the study group was admitted to ventilator therapy
due to subglottic stenosis. The median age of initial positive
blood culture was 14 days (IQR, 8-20).

Twenty of patients (37.1%) had soft tissue infections (abscess,
cellulitis, phlebitis, etc.), 19 (35.2%) had apnea, 11 (20.4%)
had fever, 2 (8.7%) had septic arthritis and 2 (3.7%) had other

findings (see Table ). The most common invasive procedures
were intubation (59.3%) and umbilical vein catheterization
(16.7%).

[t was determined that during birth, twenty-nine (53.7%)
patients underwent aggressive resuscitation, 25 (46.3%)
patients received surfactant treatment with due to RDS, 35
(64.8%) patients underwent invasive procedures, 43 (79.6%)
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patients needed mechanical ventilation. PDA was detected in
15 (%27.8) of the patients, grade 3 - 4 IVH in 6 (%11.1), stage
>2 NEC in 2 (3.8%), ROP in 7 (% 13.0) and BPD in 9 (16.7%).
Nine (16.7%) of 54 patients died in the study group.

Characteristics of Infected Patients with MSSA vs MRSA

Forty-three (79.6%) cases of S. aureus were MSSA and
11 (20.4%) cases were MRSA. Although MRSA infections
were more frequent in infants under 1500 g, there was no
statistically significant association between MRSA and birth
weight [OR=1.580, Cl: 0.366-6.831, p=0.728]. The lack of a
relationship between MRSA and birth weight may be due to
insufficient number of patients. Although the occurrence of
MSSA infection was earlier but it was not statistically significant
(p=0.491).

Patients with MSSA and MRSA had similar characteristics
such as gestational age, birth weight and gender, small for
gestational age status or cesarean birth rate (Table Ill). When
the risk factors such as early empirical antibiotic therapy,
invasive procedure, blood transfusion ventilator and parenteral
nutritional supports were evaluated, there were no significant
difference between MRSA and MSSA. Possible risk factors,
identified in the univariate statistical analysis, to be effective in
distinguishing the MSSA and MRSA groups were then entered
into a multivariate logistic regression analysis. None of these
factors were found to be independent risk factors (p> 0.05)

(Table IV).

There was not significant difference between the two groups in
terms of combined morbidity and mortality such as PDA, IVH,
stage 2 and 3 NEC, BPD, and ROP (Table lll). C-reactive protein
levels and white cell numbers were similar in both of the groups
(p=0.571 and p = 0.999, respectively).

Antimicrobial Susceptibility

Resistance rates of the strains to various antimicrobials were
shown in Table V. Penicilin resistance was considerably
high in both MRSA and MSSA strains (100% vs. 90.7%). A
significant number of MRSA strains (72.7%) were also resistant
to cefazolin. The resistance to clindamycin, erythromycin,
gentamicin and ciprofloxacin was also significantly high in
MRSA strains (45.5%).

DISCUSSION

This study is one of the few recent studies investigating the
risk factors of MRSA infections in the NICU patients. The
prevalence of MRSA infections ranges from 0.6% to 8.4%,
depending on the prevalence of MRSA in the community, the
MRSA colonization in the NICU and the success of infection
control programs (3). We found that the prevalence of MRSA
was 0.11% and we did not investigate MRSA colonization,
which is a limitation of the studly.

In the current study, we found that the proportion of patients
with MRSA was 20.4%, a finding that is in accordance with

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2019; 4: 263-269

the literature that states an 8% of the proportion in the United
Kingdom, and 33% in the United States (20). Limited number of
patients and unknown MRSA colonization rates constitute the
restraints of this study.

S. aureus is the second most common cause of late-onset
sepsis in VLBW infants with birth-weight less than 1500 grams
(2). It is also known that VLBW infants are prone to both
MSSA and MRSA infections (21-23). Again, consistent with
the literature, we found that S. aureus infections were more
common in infants weighing under 1500 grams. We did not,
however, found a significant correlation between birth weight
and methicillin resistance.

The more the severity of the disease increases, the more the risk
of invasive procedures increases (24). Thaden et al. (1) found
that infants with more severe disease to be infected with MRSA
at an earlier age. Similarly, in our study, patients with MRSA
were found to have higher SNAPPE scores and higher rates of
invasive procedures. But they were not statistically significant.

We found that birth weight, gestational age, sex, SNAPPE
score, therapeutic procedures (central venous catheter, total
parenteral nutrition, assisted ventilation) and antibiotic treatment
(prenatal or empirical) did not make a significant difference in
terms of methicillin resistance. We need multicenter, large-
scale studies to determine the risk factors for MRSA infections.
Possible risk factors, identified in the univariate statistical
analyzes, to be effective in distinguishing between the MSSA
and MRSA groups were then entered into a multivariate logistic
regression analysis. None of these factors were found to be
independent risk factors. We believe that a larger study sample
size may reveal different results.

In bloodstream infections related to S. aureus, the mortality
ranged from %1 to %17, and our study had a pre-discharge
mortality rate of 16.7% (7, 25-28). Thaden et al. (1), reported
3339 infants with S. aureus bloodstream infection, and showed
that inadequate empirical antibiotic therapy was associated
with an increased risk of mortality on day 30. The high rate
of mortality at day 30 in our study may be due to inadequate
empirical antibiotic therapy.

In conclusion, S. aureus infections, especially MRSA infections
remain a significant source of morbidity in the NICU population.
Very low birth weight is the most important risk factor for S.
aureus infections.

Financial Support: No financial support was provided for our
study by any sponsoring organization or any for-profit product
companies. The authors declare no conflict of interest.
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Evaluation of Patients Referred Following Cystic Fibrosis
Newborn Screening: Four Year Experience of A Single-Center

Kistik Fibrozis Yenidogan Taramasi Sonrasi Y&nlendirilen Bebeklerin
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ABSTRACT

Objective: Cystic fibrosis (CF) is an inherited disorder which has negative impact on life span and quality. Newborn
screening (NBS) is carried out by sweat chloride test (SCT) in babies with high immunoreactive trypsinogen (IRT) values.
We aimed to present our data consisting of application and evaluation of sweat chloride test in babies referred to our
center with two elevated IRT levels following national NBS.

Material and Methods: This retrospective study evaluated clinical data, sweat chloride test and CF transmembrane
regulator (CFTR) gene mutation analysis results of referred infants due to positive CF NBS between January 2015-
January 2019. Sweat chloride test results were interpreted as normal (<30mmol/L), intermediate (30-59 mmol/L) or high
(=60mmol/L). Infants missing a second test despite an initial invalid result (<10 mmol/L) or inadequate sweat collection
were not included.

Results: The study group consisted of 184 infants of female/male ratio as 113/71(61.4/38.6%). The median admission
time was postnatal 26 (9-98) days. The mean gestational week was 39 + 1.75 weeks and mean birth weight was 3300
+ 432 grams. All infants passed their first stool in 48 hours at most. Five infants (3.6%) faced prolonged jaundice and
two (1.4%) had neonatal pneumonia. Weight gain was insufficient in seven (5%) infants. No infant showed physical
examination findings consistent with CF. First SCT was normal (n=153, 83.1%), intermediate (n=9, 4.9%) or high (n=1,
0.5%). Thirty-one infants had the second test because of inadequate sweat collection, invalid or high/intermediate
range initial result. Consequently, 178 infants (96.7%) reflected normal results. Repeated SCT was high (n=2, 1.1%)/
intermediate (n=4, 2.2%) in six (3.3%) infants. CFTR mutation analysis revealed one homozygote F508 deletion and
three 5T/7T/9T polymorphisms. Three patients received treatment while three were conservatively followed-up.

Conclusion: NBS can provide early diagnosis of patients with CF if standardized implementation and careful interpretation
of sweat chloride test are achieved. Sharing of data by centers performing sweat chloride test is extremely important for
the assurance of interoperability of the system.

Key Words: Cystic fibrosis, Newborn screening, Sweat chloride test

0oz

Amag: Kistik fibrozis (KF), yasam kalitesini ve siiresini olumsuz etkileyen kalitsal bir hastaliktir. Ulkemizde yenidogan
taramasi topuk kaninda bakilan immUn reaktif tripsinojen (IRT) dlzeyi yiksek bulunan bebeklerde ter testi (TT) yapilarak
uygulanmaktadir. Bu c¢alismada ulusal yenidogan taramasinda iki defa yuksek c¢ikan IRT nedeniyle merkezimize
yonlendirilen bebeklerin TT yapilma ve degerlendirime slUrecinde elde ettigimiz verileri sunmay amacladik.

Gerec ve Yontemler: Bu retrospektif calismada Ocak 2015 - Ocak 2019 arasinda merkezimize KF yenidogan tarama
testi pozitifligi nedeniyle ydnlendirilen bebeklerin klinik verileri, TT ve kistik fibrozis transmemibran regulatoér (KFTR) geni
mutasyon analizi sonuglari arastirildi. Ter testi <30 mmol/L olanlar normal, 30-59 mmol/L olanlar stpheli yUksek, =60
mmol/L olanlar yliksek olarak degerlendirildi. ilk TT<10 mmol/L olmasi veya yetersiz ter elde edilmesine ragmen ikinci
TT yapilamayan bebekler ¢alismaya dahil edilmedi.

Bulgular: Calisma grubunu toplam 184 bebek [kiz/erkek 113/71 (%61.4/%38.6)] olusturdu. Basvuru sUreleri ortancasi
postnatal 26 (9-98) giin, ortalama gestasyon haftas| 39+1.75 hafta, ortalama dogum agirliklar 3300+432 gr’di. Tamami
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ilk digkisini ilk 48 saat icinde yapmisti. Besinde (%3.6) uzamis sarilik, ikisinde (%1.4) yenidogan pnémonisi vardi. Yedi bebegin (%5) kilo
alimi yetersizdi. Fizik incelemede KF bulgusu olan bebek yoktu. Toplam 153 bebegin (%83.1) ilk TT sonucu normal, birinin (%0.5) ylksek,
dokuzunun (%4.9) stpheli yiksekti. Otuzbir hastada TT gecersiz sonug, yetersiz ter miktar, ylksek/sUpheli yUksek sonu¢ nedeniyle
tekrarlandi. Sonug olarak 178 bebegin (%96.7) TT sonucu normaldi. Alti bebegin (%3.3) ikinci TT ylksek (%1.1,n=2 )/stpheli yuksekti
( %2.2,n=4). KFTR mutasyon analizinde bir bebekte F508del homozigot mutasyonu, U¢ bebekte 5T/7T/9T polimorfizmi saptandi. Bu

bebeklerin Uglne tedavi baglanildi, gl tedavisiz izleme alindi.

Sonug: Yenidogan taramasi ile KF hastalarinin erken dénemde saptanimasi ancak standardize TT uygulanmasi ve sonuglarin dikkatli
yorumlanmasi ile mimkUn olacaktir. TT uygulayan merkezlerin TT ydntemlerini ve sonugclarini igeren verileri paylasmasi sistemin iglerliginin

kontroll agisindan énemlidir.
Anahtar Sozciikler: Kistik fiorozis, Yenidogan taramasi, Ter testi

INTRODUCTION

Cystic fibrosis (CF) is a life-shortening autosomal recessive (OR)
disease which has negative impact on quality of life. It is caused
by mutations in the gene which encodes CF transmembrane
regulator (CFTR) protein located on the cell surface of all mucus
producing organs in the body (1). To date, more than 2000
mutations of CFTR protein, which plays a role in the epithelial
chloride transport, have been identified (2). The estimated
incidence of the disease in whites is 1/2.000-1/3.500 and
carrier frequency is reported as 1/25 (3). As seen in other OR
inherited diseases, its incidence is higher in countries including
ours with high consanguinity. Based on the limited number of
studies performed before incorporation of CF into the NBS
program, the incidence was reported as 1/3,000 (4,5) in Turkey.
The disease doesn’t show gender predominance.

Cystic fibrosis is a multisystem disorder which may affect all
the exocrin glands in the body. It causes chronic obstructive
lung disease, malabsorption and malnutrition due to pancreatic
insufficiency, hepatic insufficiency, cirrhosis, diabetes mellitus
and defects of the reproductive system (6). The most frequently
affected organ is the lung and mortality is due to respiratory
insufficiency in more than 90% of patients (7).

Diagnosis criteria for CF developed by CF Foundation have
been revised in 2015 (8). A positive NBS or signs suggestive of
CF or positive family history of CF in a parent or sibling will be
diagnosed with CF if at least one of the following criteria is met:
A sweat chloride level =60 mmol/L or indentification of 2 CF-
causing mutations or nasal potential difference measurement
consistent with CF.

The current median survival age for CF has risen to 40 years
from less than two years at the time of initial description of
the disease in 1938 (9). This improvement in survival is due to
widespread implementation of NBS programs, modification of
standard treatment modalities and new treatment strategies.
Implementation of NBS in many countries with a high incidence
of CF has positive effects such as prevention of progressive lung
injury and malnutrition in addition to increased survival age (10-
12). NBS has been implemented in our country since January
1st,2015. For this purpose, immunoreactive tripsinogen (IRT),
which acts as an indicator of pancreatic damage, is measured
from dried blood samples obtained on the 3rd-5th days of

life. This measurement is repeated if IRT level is higher than
expected (13). Newborns with two high IRT levels are referred
to centers performing sweat chloride test. Turkish Ministry of
Health has published a guide called “Guide for monitorization of
patients diagnosed with CF by newborn screening” (14). Infants
with a high or intermediate range sweat chloride test should
be referred to a CF center, and receive necessary follow-up
and treatment. CFTR mutation analysis is especially helpful for
infants with intermediate range (30-59 mmol/L) sweat chloride
values.

Herein, we aimed to present our data consisting of application
and evaluation of SCT in babies referred to our center with two
elevated IRT levels following national NBS.

MATERIALS and METHODS

Records of infants referred to Department of Pediatric
Pulmonology, Ankara University School of Medicine between
January 2015-January 2019 for sweat chloride test due to
positive CF NBS were evaluated in this retrospective study.
The study protocol was approved by the ethical committee of
our university (Study approval number:02-109-19; Jan 2019).
Infants missing a second test despite an initial invalid result (<10
mmol/L) or inadequate sweat collection were not included.

Age at referral, gender, time of passage of first stool, signs
and symptoms suggesting CF, gestational age, birth weight,
consanguinity between parents and family history of infant loss
were searched and recorded. Sweat chloride test values and
CFTR gene mutation analysis, if available, were evaluated.

Sweat chloride test and its interpretation:

Sweat chloride test, based on the measurement of chloride
value in sweat, remains the gold standard for the diagnosis of
CF. This test was developed by Gibson and colleagues in 1959
(15). Itis being performed in accordance with recommendations
of “National Cystic Fibrosis Newborn Screening Program -
Sweat Chloride Test Guide”, released by Turkish Ministry of
Health, Turkish Public Institution of Health in our country (5).
Sweat chloride testing can be performed in infants more than
36 weeks of gestational age, 2 kg and 10 days of age for
the collection of adequate amount of sweat. Sweat chloride
test is applied using pilocarpine iontophoresis” (UTSAT CF
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Collection System) technique in our center. Both conductivity
and sweat chloride measurement are achieved by this method.
Pilocarpine containing gels are placed on electrodes, fixed
on a small area on the forearm and low dose electric current
is applied. The stimuated area is dried following five minutes
of this iontophoresis procedure. A macroduct collector is
placed to this area, and sweat is collected for 25-30 minutes.
Sweat is analyzed at the last phase. Electrical conductivity
of sweat is measured for this procedure. Conductivity is an
indirect measurement which reflects the total amount of many
electrolytes in sweat. In addition, sweat chloride values are also
calculated in our center.

A high sweat chloride value in an infant with a positive NBS
is consistent with a diagnosis of CF.  An infant with a positive
NBS or signs suggestive of CF or positive family history of
CF in a parent or sibling will be diagnosed with CF if sweat
chloride value is =60 mmol/L, but a repeated sweat chloride
test is recommended for a definite diagnosis. A diagnosis of CF
is excluded in an infant with positive NBS and a sweat chloride
test value <80 mmol/L unless clinical signs suggestive of CF
are present. Sweat chloride test is repeated in infants with a
positive NBS or signs suggestive of CF or positive family history
of CF in a parent or sibling and a sweat chloride test value 30-
59 mmol/L when the infant is two months of age. A thorough
clinical evaluation and CFTR mutation analysis should de
considered if the second test is also in the intermediate range.
If O or 1 CF-related mutations are identified, the infant will be
diagnosed with “CFTR-related metabolic syndrome” (CRMS) or
“CF screen-positive, inconclusive diagnosis” (CFSPID) (14).

Statistical analysis:

Statistical analysis was performed using the SPSS statistical
package (v.18.0). Counts and percentages were reported for
categorical variables. For continuous variables, mean+SD were
used for normal distribution, while median values and ranges
were used for non-normal distribution. Comparison analysis
and hypothesis testing were not made as it was designed as a
descriptive study.

RESULTS

Demographic and clinical findings:

A total of 229 infants were referred to our center between
January 2015-January 2019 as a result of positive NBS. Sweat
chloride test was administered to all. Infants missing a second
test despite an initial invalid result (<10 mmol/L) n=33) or
inadequate sweat collection (n=12) were not included (Figure
1). As a result, the study group consisted of 184 infants [female/
male 113/71(61.4%/38.6%)]. The median admission time was
postnatal 26 (9-98) days and 50 infants (27.2%) have admitted
beyond postnatal 30 days.

Demographic and clinical data of 45 referred infants with only
sweat chloride values recorded but clinical evaluation missing
were excluded. The mean gestational age of 139 infants with
adequate file information was 39+1.75 weeks. Corrected
gestational age was < 36 weeks in only one infant (353 weeks).
Mean birth weight was 3300+432 gr. Time of passage of first
stool was 24 hours in 136 infants (97.8%), and between 24-48
hours in 3 infants (2.2%). Nine infants (6.5%) were admitted
to the neonatal intensive care unit in the neonatal period due
to respiratory distress. Five infants (3.6%) faced prolonged
jaundice and two (1.4%) had a history of neonatal pneumonia.
Cough (n=2, 1.4%), diarrhea (n=1, 0.7%) and salty skin taste
(n=1, 0.7%) were other rare symptoms. Wheezing, nasal
discharge and history of meconium ileus were not reported.
Parental consanguinity was positive in 12 infants (8.6%). Family
history of CF or infant death were not positive for any of the
infants. Weight gain was insufficient in seven (5%) infants. Signs
suggestive of CF were considered in physical examination.
Rales, rhonchi, retractions, rectal prolapse or edema suggestive
of hypoalbuminemia were not mentioned in any of the infants.

Sweat chloride test results:

Sweat chloride test results are given in Figure-1. First sweat
chloride test was normal in a total of 153 infants (83.1%).
The initial test was high (=60 mmol/L) in 1 infant (0.5%) and
intermediate (30-59 mmol/L) in 9 infants (4.9%). Thirty-
one infants had the second test in two weeks because of

Table I:The summary of patients on follow-up with a diagnosis or suspicion of cystic fibrosis (CF).

. 1.st sweat chloride test
Patients

2. nd sweat chloride

CFTR* protein mutation analysis Treatment

(mmol/L) test (mmol/L)
1 Inadequate amount of sweat 7 5T E?g?zggl(; trio[:rfack)]irie(lgt%o:ll'ele) Yes
2 Inadequate amount of sweat 32 and 50 Result pending No
3 40 43 5T/7T/9T polymorphism (5T/7T allele) No
4 79 85.5 5T/7T/9T polymorphism (7T allele) Yes
5 48 56 Result pending Yes
6 31 34 Result pending No

*CFTR: Cystic fibrosis transmembrane regulator
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A TOTAL OF 229 INFANTS

\

STUDY GROUP: 184 INFANTS

\

33 infants: Invalid result (<10 mmol/L)
12 infants: Inadequate sweat collection
and missing a second test

l

A total of 45 infants excluded ] Inadequate amount
High value: of sweat
1 infant collection(n=15)

/ ' I

First sweat chloride test S Intermedigate Invalid result Steecs(:'nd
NORMAL: 153 infant: range: — :
s sweat infants (0=6) Intermedia
chloride test e range
HIGH: (n=1) \ l
Second test:
HIGH value
Second Second Second (n=1)
sweat sweat sweat
Second sweat chloride test chloride test: chloride test chloride
NORMAL: Intermediate NORMAL test s dtest
=25 range (n=3 n=6 NORMAL ccona tes
(n=25) ge (1=3) (1=6) R Second s
(n=13)
Sweat chloride test normal:
178 INFANTS (%96,7) }

2 PATIENTS ARE DIAGNOSED AS CF (WITH
SWEAT CHLORIDE TEST) +

4 PATIENTS WITH INTERMEDIATE RANGE TEST
RESULT ARE FOLLOWED UP.

Figure 1: Sweat chloride test results of referred infants
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inadequate amount of sweat collection (n=15), invalid (n=6)
or high/intermediate range (n=10) initial result. One infant with
a high value in the initial sweat chloride test also had a high
value in the second test. The second sweat chloride test of
9 infants with an intermediate test value revealed normal in 6
and an intermediate value in 3 of them. Amongst 15 infants
with inadequate amount of sweat collection in the initial sweat
chloride test, second test resulted with a normal value in 13
infants while one infant showed a high value and one infant
had an intermediate value. The repeated test result of six
infants with an invalid result (<10 mmol/L) was normal in all.
Consequently, 178 infants (96.7%) reflected normal results. In
a total of 6 (3.3%) infants, repeated sweat chloride test was
high (n=2, 1.1%) or intermediate (n=4, 2.2%), and follow-up
was decided for these infants.

Patients followed-up with a diagnosis or suspicion of CF:

The summary of patients on follow-up with a diagnosis or
suspicion of cystic fibrosis (CF) is seen in Table 1. Consangiuinity
between parents was present in one of these infants. None of
the infants had a positive familial history of infant loss or CF.
All of them have passed their first stool in the first 24 hours.
One infant passed through prolonged jaundice and one had
respiratory distress in the neonatal period. Two infants were
diagnosed with CF at postnatal days 31. and 36. as a result
of high value (= 60 mmol/L) in the repeated sweat chloride
test. The remaining four patients had an intermediate value.
CFTR mutation analysis was studied in all patients who were
followed. One patient had homozygote F508 deletion and three
patients had 5T/7T/9T polymorphisms. Treatment consisting of
pancreatic enzyme extract, vitamins A,D,E and K, and dornase
alfa were initiated to two patients who were diagnosed with CF
as a result of high value in the sweat chloride test. Four patients
with an intermediate test value were conservatively followed-up.
On the follow-up, chronic treatment was initiated to one of these
patients who did not receive any treatment initially, as a result
of repeated lower respiratory tract infection on the follow-up. Of
these patients, four of them are still followed by both pediatric
pulmonology and hepatology and nutrition departments.

DISCUSSION

Newborn screening tests present amongst preventive health
services which possess significant importance in the context
of public health programs throughout the world. NBS tests are
implemented for early diagnosis of relatively often encountered
diseases in a defined population, which have cost-effective
screening methods, appropriate confirmatory test if screening
is positive, and acceptable treatment or control of the clinical
course following diagnosis. In this context, we aimed to draw
attention to CF NBS, the latest included screening to our NBS
program, by presenting the data of our center.

The IRT test, first established in 1979, has been developed to
provide diagnosis of CF in the first weeks of life, before the
presentation of clinical signs and symptoms (16). Currently,
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NBS is implemented in many countries including our country.
The diagnosis of CF initially relied basically on clinical symptoms
and signs before the introduction of NBS, while currently at
least 64% of new diagnoses in the US consist of asymptomatic
infants following a positive NBS (17). Approximately 1000 new
cases are diagnosed with CF annually in the US. NBS program
is the main cause of diagnosis of 70% of these infants in the first
2 years of life (6). Similarly, UK CF Registry notifies a diagnosis
of 180 infants in 2016 by NBS (18). A total of 140-150 infants
are being diagnosed with CF by NBS annually since 2015 in our
country, presenting with a birth rate of approximately 1.300.000
infants per year, according to The General Directorate of Public
Health Department of Child and Adolescent Health Report. It
is believed that the large majority of patients diagnosed with
CF will consist of infants detected by NBS program in the
previous years. Nevertheless, some individuals are diagnosed
symptomatically even in regions administering NBS, either
because of birth before the incorporation of CF NBS or false-
negative screening results. For this reason, clinical signs
and symptoms of CF must be well known by clinicians, and
infants presenting with suggestive signs should be evaluated
regardless of the NBS results (11).

The IRT cut-offs are generally set such that 1-5% of all sample
values are resulted as positive in the initial test in order to
optimize the sensitivity and positive predictive value of this
screening method. Moreover, conditions such as prematurity
and perinatal distress increase the likelihood of false-negative
results. Therefore, repetition in infants with positive initial results
increase the positive predictive value of this test (11).

Diagnosis in the first weeks of life before the appearance of signs
is possible if infants with two positive IRT values are referred on
time to centers implementing sweat chloride test (19).

The cut-off value is accepted as 90 ng/ml for the first and 70
ng/ml for the second sweat chloride test. Similarly, our cases
did not exhibit signs and symptoms suggestive of CF. Even
though NBS aims diagnosis and initiation of the treatment
by at most 1 month of age, 2013 CF NBS Registry data in
US shows that the median age of referral of infants to a CF
center was beyond postnatal 30 days in 39 states, and > 42
days in 21 states (20). Similarly, 50 (27.2%) of patients in our
study group have admitted to our center after postnatal day
30. Two of our patients with CF were also diagnosed later than
postnatal 30 days. This finding delineates the neccessity of
rapid assessment of CF screening results, rapid reach to infants
with a positive screening and implementation of a second test,
family explanation and referral to a center where sweat chloride
test is performed in case of a second positive test result.

Correct implementation and interpretation of sweat chloride
test, which is accepted as the gold standard for the diagnosis
of CF, by an experienced team is crucial. Repetition of the test
following enough hydration at rest is mandatory in patients
with inadequate amount of sweat collection. Our series also



reflected inadequate material in 8.2% (n=15). Repetition of the
test revealed a high result in one patient and an intermediate
result in one patient. Repetition of sweat chloride test is also
advocated if the result indicates <10 mmol/L or >160 mmol/L
(7). The repeated test results were normal in six patients with an
initial low test result.

Based on the CF Foundation Consensus Guideline which was
last updated in 2017, a diagnosis of CF is excluded in newborns
with a sweat chloride test result <30 mmol/L performed due to
positive IRT and without symptoms of CF or a family history of
CF (8). We concluded that a diagnosis of CF is unlikely in 96.7%
of our series because of a normal sweat chloride test and no
family history or symptoms of CF. The same guideline notifies
that infants with an intermediate range (30-59 mmol/L) value in
two sweat chloride tests should undergo CFTR gene analysis,
and close monitorization by pediatric pulmonology department
should be provided. These patients are diagnosed with CF if 2
CF-related mutations exist while a diagnosis of CFTR-related
metabolic syndrome (CRMS) is likely in case of 0-1 mutations.
Follow-up is provided for these patients subsequently. These
patients generally exhibit normal pancreatic functions and
growth whereas Pseudomonas-positive oropharngeal culture
rates are reported as 10.7-78.4% (11). Patients considered as
CRMS should be followed on a regular basis. A diagnosis of
CF can be made in these patients on the follow-up in case of
appearance of clinical signs, a repeated sweat chloride value
>60 mmol/L or determination of CF-related mutations by a
detailed genetic evaluation. This rate was reported as 8-48 %
in a systematic review of Grooves et al. which included studies
performed in this area (21). Repeated sweat chloride test of
four patients in our series revealed intermediate values. CFTR
gene analysis was made in all of these patients. To date, only
one patient’s analysis has resulted yet,- and signified 5T/7T/9T
polymorphism (5T/7T allele). The presence of this polymorphism
is reported as 10% in the population (22). This patient was
decided to be followed without treatment as positive clinical
findings or family history were not present. On the follow-up,
treatment was initiated to one patient with repeated lower
respiratory tract infections and an intermediate sweat chloride
test result whose genetic testing has not resulted yet.

CF Foundation suggests a diagnosis of CF if the sweat chloride
value is = 60 mmol/L, and performance of CFTR gene mutation
analysis in these patients (8). Similarly, one of our two patients
with a high value of sweat chloride test had homozygote
F508 deletion while the other patient displayed 5T/7T/9T
polymorphism. Treatment was initiated to both of our patients
and follow-up was planned.

This study has several limitations. Firstly, our data includes
single center data and our study group consist of a limited
number of patients. Conduction of multi-center studies and
investigation of complete national data will enlighten clinicians
better in regarding steps to be taken following positive CF NBS.
The second limitation was the deficiency of clinical data in

Cystic fibrosis neonatal screening results 275

patient records. Lastly, adequate long-term follow-up findings
of patients could not be collected as this study covered a
period of four years.

CONCLUSION

CF is an inherited disorder with a relatively higher incidence in
countries like ours presenting with high consanguinity. NBS
can provide early diagnosis of patients with CF if standardized
implementation and careful interpretation of sweat chloride
test are achieved. Sharing of data by centers performing
sweat chloride test is extremely important for the assurance
of interoperability of the system. Future research reflecting
complete, long-term national data will provide singificant
contribution regarding incidence, diagnosis and long-term
prognosis of CF in our country.
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idrar Yolu Enfeksiyonu Tanili Cocuklarda Ultrasonografi,
Teknesyum-99m Dimerkaptosiiksinik Asit Sintigrafisi ve
Voiding Sistouretrografi Bulgularinin Uyumu

Compliance of Ultrasonography, Technetium-99m
Dimercaptosuccinic Acid Scintigraphy and Voiding
Cystourethrography Findings in Children With Urinary Tract Infection
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0z
Amac: Bu ¢alismanin amaci idrar yolu enfeksiyonu 6ykusu olan ¢ocuklarda ultrasonografi, teknesyum-99m dimerkap-

tosUksinik asit sintigrafisi ve voiding sistolretrografi ile saptanan bulgularnn karsilastinimasi ve ayrica énemli vezikotrete-
ral reflii ve renal hasar tespitini arttirirken invaziv testleri en aza indirmektir.

Gereg ve Yontemler: Hastanemizde bir yillik sdre i¢inde ultrasonografi, teknesyum-99m dimerkaptosuksinik asit sin-
tigrafi ve voiding sistouretrografi uygulanan idrar yolu enfeksiyonu tanili cocuk hastalarin tibbi kayitlari retrospektif olarak
incelendi.

Bulgular: Toplam 99 (%40.9) erkek (ortalama yasi 1.7 + 3.1 yil) ve 143 (%59.1) kiz (yas ortalamasi 5.3 = 3.9 yil) hasta
galismaya alindi. Ultrasonografinin 196 (%81.0) hastada anormal oldugu saptandi. VezikoUreteral refli 102 (%42.1)
hastada gozlendi. VezikoUreteral reflli evresi 4-5 olan hastalarin %65.7’sinde teknesyum-99m dimerkaptostksinik asit
sintigrafisinde renal parankimal skar saptandi.

Sonug: idrar yolu enfeksiyonu iligkili vezikoUreteral reflii saptanmasi icin tarama yéntemi olan ultrasonografi vezikou-
reteral refllyl tamamen 6ngdrememektedir. Teknesyum-99m dimerkaptosUksinik asit sintigrafisi ultrasonografiye gére
daha guvenilir bir inceleme olsa da vezikoUreteral refll saptanmasi icin glinUmuzde voiding sistouretrografi en givenilir
yontemdir.

Anahtar Sézciikler: Cocuk, Ultrasonografi, idrar Yolu Enfeksiyonu, Vezikotreteral reflii, Voiding sistotiretrografi

ABSTRACT

Objective: The aim of this study was to compare the findings of ultrasonography, technetium-99m dimercaptosuccinic
acid scintigraphy and voiding cystourethrography in children with a history of urinary tract infection, and also to increase
the detection of significant vesicoureteral reflux and renal damage, while minimizing invasive tests.

Material and Methods: The medical records of pediatric patients with urinary tract infection who underwent
ultrasonography, technetium-99m dimercaptosuccinic acid scintigraphy and voiding cystourethrography within one
year in our hospital were evaluated retrospectively.

Results: A total of 99 (40.9%) boys (mean age 1.7 + 3.1 years) and 143 (59.1%) girls (mean age 5.3 + 3.9 years) were
included in the study. Ultrasonography was found to be abnormal in 196 (81.0%) patients. Vesicoureteral reflux was
observed in 102 (42.1%) patients. Renal parenchymal scar was detected on technetium-99m dimercaptosuccinic acid
scintigraphy scans in 65.7% of patients with vesicoureteral reflux stages 4 and 5.

Conclusion: Ultrasonography, which is a screening method for the detection of vesicoureteral reflux related to urinary tract
infection, cannot completely predict vesicoureteral reflux. While technetium-99m dimercaptosuccinic acid scintigraphy
is more reliable than ultrasonography, voiding cystourethrography is currently the most reliable method for detection of
vesicoureteral reflux.

Key Words: Children, Ultrasonography, Urinary Tract Infection, Vesicoureteral reflux, Voiding cystourethrography
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GIiRIS

Cocukluk caginda ultrasonografi (US), invaziv olmayan bir
tetkik olarak Uriner sistemin hem konjenital hem de edinilmis
hastaliklarinin tanisinda ve takibinde goéruntlleme igin en lyi
baslangic tanisal yéntemdir (1). idrar yolu enfeksiyonu éykiisti
olan cocuklarda erken dénemde uygulanmasi &nerilmektedir
2).

Voiding sistouretrografi (VCUG), hem vezikotreteral refli
tanisi hem de mesane ve Uretranin anatomik yapisinin
degerlendiriimesi icin en iyi gorintileme yontemi olmakla
birlikte invaziv bir islemdir. VCUG endikasyonlar arasinda idrar
yolu enfeksiyonu, antenatal veya postnatal olarak tanisi konmus
hidronefroz, duplikasyon, nérojen mesane ve supheli posterior
Uretral valv degerlendiriimesi yer alir (1,2).

Teknesyum-99m dimerkaptostksinik asit (DMSA) sintigrafisi,
kisa dBmurlt radyoizotop ile renal korteksin gérintilenmesi icin
uygun bir yontemdir. DMSA sintigrafisi akut-kronik piyelonefrit
veya bdbrek parankim anormalliklerine bagli parankimal hasarin
varigini kanitlamak, kortikal skar, rolatif bdbrek buyUkliagu
bdbrek enfarktlan ve konjenital bobrek anomalileri (Gift toplayici
sistem, at nall bébrek, multikistik displastik bobrek ve ektopik
bodbrek) ile ilgili bilgi elde etmek icin tercih edilen gorintileme
yontemidir (3,4).

Bu calismada idrar yolu enfeksiyonu gegiren c¢ocuklarda
vezikoUreteral refll ve renal hasar bulgularinin birbirleri ile
uyumunu degerlendirmek amaci ile US, VCUG ve DMSA ile
saptanan gérlnttleme bulgularinin karsilastinlmasi amaclandi.

GEREC ve YONTEMLER

Gocuk Nefrolojisi Kliniginde idrar yolu enfeksiyonu tanisi ile
izlenen, bir yillk strede US, DMSA ve VCUG gorintilemeleri
uygulanan ve yaglari 0-17 yas arasinda degisen gocuk hastalar
geriye donuk olarak degerlendirildi. Bu calismaya idrar yolu
enfeksiyonu (Ust ve alt Uriner sistem IYE, tekrarlayan IYE,
komplike IYE veya komplike olmayan atesli IYE) tanisi ile izlenen
tim hastalar dahil edildi. Her U¢ tetkiki yapilmamis olanlar,
asemptomatik bakterilrisi bulunanlar ve uygun idrar 6rnegi
alinmayan c¢ocuklar calisma disi birakildi. Yas, cinsiyet, ates,
Ureyen mikroorganizma gibi klinik ve laboratuvar verileri, US,
DMSA ve VCUG géruntileme sonuglar hasta dosyalarindan
kaydedildi.

YenidoGanlarda ve bebeklerde genital temizlik sonrasinda
sonda uygulanmasi ile alinan idrar drnekleri, idrar kontroll olan
cocuklarda ise orta akim idrar yontemi ile alinan idrar érnekleri
kaydedildi. idrar yolu enfeksiyonu (IYE) ates (38°C ve/veya
daha yuUksek) veya tipik semptomlann varlidi ve es zamanl
temiz orta akim veya sonda ile alinan idrar numunesinde en az
100.000 koloni birim (CFU)/ml’den olusan tek bir tlr patojen
mikroorganizmanin Uremesi ile birlikte piydri (> 5 beyaz kan
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hiicre/bir bUylUtme alan) ve/veya idrarda degisiklik (I6kosit
esteraz, nitrit pozitifligi) olarak tanimland (5). Tekrarlayan IYE
asagidakilerden herhangi birinin varligi olarak tanimlandi: (a) iki
veya daha fazla akut piyelonefrit/tst Uriner sistem enfeksiyonu
varligr; (b) bir akut piyelonefrit/Ust Uriner sistem enfeksiyonu ve
iki veya daha fazla sistit/alt Uriner sistem enfeksiyonu varlidi; (c)
Uc veya daha fazla sistit/alt Uriner sistem enfeksiyonu varligi (5).

Hastalara gocuklarda deneyimli radyologlar tarafindan yapilan
Uriner sistem US sonuclarl kaydedildi. Hidronefroz (HN), renal
pelvikalisiyel sistemin dilatasyonu olarak tanimlandi. Hidronefroz,
bdbrek pelvis dn-arka ¢ap Olgllerek uygun siniflama kriterleri
kullanilarak derecelendirildi (6). IYE tedavisinden en erken 4
hafta sonra gekilen ve pediatrik radyolog tarafindan mesane ve
Uretra anatomisinin degerlendirildigi VCUG raporlar kaydedildi.
VUR evrelemesi uluslararasi vezikoUreteral refll calisma komitesi
Onerilerine gore yapildi (7). Her iki Uretere refll tespit edildiginde
en ylksek evre kaydedildi.

Aktif idrar yolu enfeksiyonundan en az 120 gin sonra
uygulanan DMSA sintigrafi bulgular kaydedildi. Diferansiyel
renal fonksiyon normal aralikta ve radyoizotop alimi skar kaniti
olmadan homojen ise, kortikal hipoaktivite yoksa DMSA normal
olarak kabul edildi. Dis kontirlerde belirgin lokalize deformite
olmasl ve volum kaybi, kortekste hacim azalmasi skar olarak
kabul edildi (8). Mesane duvarinda kalinlasma, trabekilasyon,
divertikdl, ve nérojen mesane bulgulari mesane bozuklugu
olarak degerlendirildi.

istatistiksel Degerlendirme

istatistiksel degerlendirme SPSS 17 (SPSS Inc. Chicago, IL,
ABD) paket programi kullanilarak yapildi. Verilerin normal dagilimi
Kolmogorov-Smirnov testi ile kontrol edildi. Verilerin tanimlayici
dzellikleri (ortalama, ortanca, sayi ve yiizde) bulundu. iki grup
karsilastinlirken normal dagilan sayisal degiskenlerde student t
test, normal dagilimayan sayisal deg@iskenlerde Mann-Whitney
U test kullanildi. VUR igin risk faktorl arastiriirken 6nce tek
degiskenli logistik regresyon yapildi. Daha sonra tek degiskenli
sonuglarda p<0.25 ¢ikan degiskenler ile ¢coklu regresyon yapildi
ve risk faktort belirlenmeye calisildi. Eger p<0.05 ise istatistiksel
olarak anlamli kabul edildi.

BULGULAR

Yaslan 0-17 yas arasinda olan ve US, DMSA ve VCUG
gbrunttleme ydntemleri uygulanan 99'u (%40.9) erkek, 143’0
(%59.1) kiz toplam 242 hasta calismaya dahil edildi. Yas
ortalamasi 4.3 + 4.4 (ortanca 3 yil)’di. Erkeklerin ortalama yasl
1.7 £ 3.1 yil (0-15 yil), kizlarin yas ortalamasi 5.3 + 3.9 yil (0-17
yll) olup kizlarin yaslar istatistiksel olarak anlamli sekilde daha
blytk bulundu (p <0.001) (Tablo I). Hastalarin demografik ve
klinik verileri Tablo 1’de verildi.

Hastalarin 196'sinda (%81.0) anormal renal US bulgular
saptandi. Renal US’de anormal bulgular hastalarin 56’sinda
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Tablo I: Hastalarin cinsiyete gére demografik ve klinik degerlendirmeleri.

Total Erkek Kiz p
Sayi (ylizde) Say (ylizde) Say (ylizde)
Yas

0-1vyas 69 (28.5) 51 (73.9) 18 (26.1) <0.001

1 yas ve Uzeri 173 (71.5) 48 (27.7) 125 (72.3) <0.001
Tekrarlayan IYE oykiisi 197 (81.4) 78 (73.7) 124 (86.7) 0.012
Yiiksek ates ile birlikte IYE Sykiisii 148 (63.2) 54 (54.5) 94 (69.6) 0.018
Yiiksek CRP ile birlikte IYE 6ykiisu 100 (51.5) 34 (40.5) 66 (60.0) 0.007
idrar Kiiltiiriinde Ureyen Mikroorganizma

E. Coli 167 (69.0) 48 (48.5) 119 (83.2) <0.001

Diger 75 (31.0) 51 (51.5) 24 (16.8) <0.001
VUR

Evre 1-2-3 67 (65.7) 24 (63.2) 43 (67.2) 0.291

Evre 4-5 35 (34.3) 14 (36.9) 21 (32.8) 0.705
Anormal US bulgusu 196 (81.0) 85 (85.9) 111 (77.6) 0.108
Renal Parankimal Skar 109 (45.2) 34 (34.7) 75 (52.4) 0.007

iYE: idrar yolu enfeksiyonu, E.coli: Escherichia coli, CRP: C reaktif protein, US: Ultrasonografi, VUR: Vezikolireteral refiii.
Tablo II: Hastalarin demografik ve Klinik 6zelliklerine gére DMSA sintigrafisi bulgular.
DMSA Sintigrafisinde
Renal Parankimal Skar P
Yok; n (%) Var; n (%)
Yas

0-1vyas 55 (79.7) 14 (20.3)

1 yas ve (zeri 77 (44.8) 95 (55.2) <0.001
Yiiksek ates ile birlikte IYE dykiisii 75 (59.5) 72 (67.3) 0.221
Yiiksek CRP ile birlikte IYE 6ykiisii 43 (41.0) 57 (64.8) 0.001
Hidronefroz varhgi 102 (77.9) 58 (54.2) <0.001
VUR varligi 36 (27.3) 66 (60.6) <0.001

IYE: Idrar yolu enfeksiyonu, E.coli: Escherichia coli, CRP: C reaktif protein, VUR: Vezikoireteral reflii, DMSA: Teknesyum-99m dimerkaptostiksinik

asit sintigrafisi.

(%23.1) sagd bobrekte, 74’Unde (%30.6) sol bodbrekte ve
66'sinda (%27 .3) her iki bobrekte gdzlendi. Anormal US bulgusu
olanlarin 85’inde (%43.4) VUR tespit edildi (p=0.428). Normal
US bulgularina sahip olan hastalarin VCUG ile 17’sinde (%36.9)
VUR, UclUnde (%6.5) mesane bozuklugu ve ikisinde (%4.3)
posterior Uretral valv (PUV) saptandi. US bulgulari normal olan
29 (%63.0) hastada ise DMSA sintigrafisinde renal parankimal
skar gézlendi. DMSA sintigrafisinde renal parankimal skar 109
(%45.0) hastada saptandi ve renal parankimal skar, kizlarda
istatistiksel anlamli olarak daha yuksek siklikta gozlendi
(p<0.001) (Tablo Il). DMSA sintigrafisiyle hastalarin 35’nde
(%14.5) sag bobrekte, 40'nda (%11.6) sol bdbrekte ve 25’inde
(%10.3) her iki bobrekte renal parankimal skar saptandi. DMSA
sintigrafisi bulgulan Tablo II’de verildi.

DMSA sintigrafisinde renal parankimal skar saptanan hastalarin
VCUG ile gérunttlenmesi sonucunda besinde (%4.6) mesane
bozuklugu, besinde (%4.6) PUV ve 66’sinda (%60.6) VUR
tespit edildi. VUR evresi 1-2-3 olan hastalarin %64.2’sinde,
VUR evresi 4 ve 5 olan hastalarin %65.7’sinde DMSA sintigrafisi

ile renal parankimal skar tespit edildi. DMSA ile skar saptanan
ancak VCUG ile VUR gdzlenmeyen 41 hasta (%37.6) vardi.
VUR gézlenmeyen bu hastalarin 27’sinde (%65.8) atesle birlikte
IYE gecirme dykiist, 21’inde (%51.2) IYE sirasinda yilksek CRP
ve 35’inde (%85.4) tekrarlayan IYE dykusi vardi.

Hem DMSA sintigrafisinde renal parankimal skar hem de VCUG
ile VUR saptanmasi erkeklere gore kizlarda daha fazla gézlendi

(Sekil 1).

idrar yolu enfeksiyonu olan cocuklarda VCUG ile 102 (%42.1)
VUR, dokuz (%3.7) mesane anomalisi, dokuz (%3.7) PUV ve
bir (%0.4) vesikovajinal fistll tespit edildi. Hastalarin 18’nde
(%7.4) sag bdbrege VUR, 28’nde (%11.6) sol bébrege VUR ve
56°sinda (%23.1) her iki bdobrege VUR oldugu gozlendi. VUR'u
olan hastalarin Klinik bulgulari ile DMSA sintigrafisi bulgular
karsllastinldiginda renal parankimal skar varlig (p<0.001),
tekrarlayan IYE &ykisU (p=0.007), ve IYE sirasinda yiksek
ates varligi (p=0.021) arasinda istatistiksel olarak anlamli iligki
saptand..
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Tablo IlI: idrar yolu enfeksiyonu olan cocuklarda DMSA sintigrafisi ve US ile vezikoUreteral reflii (VUR) arasindaki iligki.

us DMSA DMSA ve US? DMSA veya USP
VUR Anormal Normal P Anormal Normal Anormal Normal P Anormal Normal P

Yok 111 29 43 96 26 114 128 12

Evre 1 5 0 3 2 S 2 5 0

Evre 2 17 6 12 20 3

Evre 3 a1 g 0.336 o8 <0.001 o = <0.001 57 > 0.650
Evre 4 19 3 15 7 13 9 21 1

Evre 5 13 0 8 5 8 5 18 0

Total 196 46 109 132 81 161 224 18

VUR: Vezikoureteral refiti, US: Ultrasonografi, DMSA: Teknesyum-99m dimerkaptosiksinik asit sintigrafisi,
DMSA ve US?: Hem Teknesyum-99m dimerkaptosiksinik asit sintigrafisinde hem de ultrasonografide anormal bulgusu olan hastalar
DMSA veya US": Teknesyum-99m dimerkaptostiksinik asit sintigrafisinde ya da ultrasonografide anormal bulgusu olan hastalar

idrar yolu enfeksiyonu geciren hastalarin US, DMSA sintigrafisi
ve VUR bulgulan tablo lII'de dzetlendi.

Cok degiskenli lojistik regresyon analizinde VUR i¢in bagimsiz
risk faktorleri incelendi. VUR riskini DMSA'da renal parankimal
skar varliginin 3.6 kat (%95CI: 2.0-6.6) artirdidi, tekrarlayan idrar
yolu enfeksiyonunun 2.5 kat (%95ClI: 1.1-5.6) arttirdidi ve idrar
yolu enfeksiyonu sirasinda ylksek ates varliginin ise 2.0 kat
(%95CI: 1.1-3.7) kat artirdigi saptand.

TARTISMA

Bu calismada IYE geciren cocuklarda VCUG ile %42.1
siklikta VUR tespit edildi. Bulgulanmiz IYE geciren cocuklarda
literatlrde %25-40 olarak bildirilen VUR sikligi ile uyumluydu
(9,10). Bu calismada kizlarin sayisi erkeklere goére daha fazlaydi.
Bu bulgu, tekrarlayan IYE'nin kizlarda daha sik gériimesi ile
iligkili olabilir. Caligmamiz sonucunda, tekrarlayan [YE &ykisi
olanlarda, IYE sirasinda yiiksek ates saptananiarda ve DMSA
sintigrafisinde renal parankimal skar hasar gbzlenen hastalarda
ileri evre VUR sikliginin istatistiksel anlamli olarak daha fazla
oldugu gésteriimisti. Bu nedenle tekrarlayan IYE &ykisu,
IYE sirasinda yiksek ates ve DMSA sintigrafisinde renal
parankimal skar hasarl olan hastalarda VCUG uygulamasinin
gerekli oldugunu dUsUnmekteyiz. Calismamizin  bulgulari,
literat(ir ile de uyumlu olacak sekilde IYE iligkili VUR tanisinda
US’nin, risk altindaki hastalarin belirlenmesinde tek basina
yetersiz kalabilecegini géstermektedir (11,12). Ultrasonografi,
minimal rahatsizlik hissi disinda uygulanmasi kolay ve riski
olmayan non-invaziv bir tetkiktir. Atesli IYE tanisi sirasinda
ve sonrasinda ilk goérintileme calismasi amaciyla tarama
yontemi olarak yapilacak gérunttleme yontemidir (1,2,13).
US, American Academy of Pediatrics (AAP) tarafindan IYE
gecirenlerde VUR’un varligini tahmin etmekte tarama yéntemi
olarak Onerilmektedir (14). US bulgularinn  normal olmasi
VUR olasiligini ekarte ettirmez dolayisi ile 6zellikle de atipik
Klinik seyirli IYE olgularinda ve renal skar mevcut ise VCUG
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uygulanmasi daha dogru bir yaklasim olarak dusunulmektedir
(14-16). Bununla birlikte IYE sonrasi VUR agisindan gocuklarin
degerlendiriimesi icin VCUG’un zamanlamasi ve endikasyonu
konusunda fikir birligi yoktur. Calismamizda US normal olan
hastalarin %36.9’'unda VUR, %6.5’inde mesane bozuklugu,
%4.3’Unde PUV gbzlendi. AAP ve National Institude for Health
and Clinical Excellence (NICE) kilavuzlarina goére US normal
oldugunda VCUG endikasyonu bulunmamaktadir (14,17).
Bulgularimiz; NICE ve AAP kilavuzlarina goére gortntlleme
yapildiginda VCUG ile saptadigimiz %7.4 siklidindaki patolojinin
atlanabilecek oldugunu gdstermistir. VUR igin risk altinda olan
hastalarin bir kismini tespit etmede tek basina US’un yetersiz
olacaginin saptanmasi NICE ve AAP klavuzlan icin en fazla
elestiri nedeni olmustur (18-20).

Calismamizda DMSA sintigrafisinde renal parankimal skar
saptanan hastalarin %39.4’Gnde VUR tespit ediimedi. VUR
yoklugunda renal skar saptanmasi, prenatal dénemde mevcut
bir VUR’un sonucu, hidronefrozun immattr bébreklerde ylksek
mesane basincinin olusturdugu hasara bagl kictk displazik
bdbrek gelisimine neden olmasi ile veya mevcut VUR’un
kendiliginden rezollUsyonu ile aciklanabilir (21). Cocukluk
cagl IYE sonras renal skarlasma hem VUR varliginda hem
de yoklugunda ortaya cikabilir (22,23). Atesli ve tekrarlayan
IYE geciren hastalarda renal parankimal skar skiginin atesli
olmayan IYE gegirenlere gére daha yiiksek oldugu bilinmektedir.
IYE sirasinda renal parankim inflamasyonun eglik etmesi VUR
olmadan renal parankimal skar bulunmasi icin bir agiklama
olabilir. Bu sonuglar renal parankimal skar olusumunda renal
parankimal enfeksiyon varliginin énemini gosterebilir. Preda
ve arkadaglari, IYE geciren bebeklerde ileri evre VUR olanlarin
%96'sinda anormal DMSA sintigrafisi saptamis ve normal bir
DMSA sintigrafisinin VCUG’u gereksiz hale getirdigini belirtmistir
(24). Fouzas ve ark.(25) ise, DMSA sintigrafi ve ultrasonografi
bulgular normal olan 296 ¢ocugun 12’sinde VUR saptamigtir.
Tekgll ve ark. (26) IYE sonrasi DMSA sintigrafisi normal olan
olgularda VCUG uygulanmadigi takdirde %5-27 siklikta VUR
tanisinin atlanabilecegini bildirmislerdir. DMSA  sintigrafisinde
renal parankimal skar saptanmadigi durumlarda VCUG gekilmesi
radyasyon maruziyeti ve dustk evre VUR saptanmasinin klinik
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Vezikotireteral
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Renal Parankimal
Skar

MErkek WKz m

6nemi az oldugundan gUnumizde cogu yazar tarafindan
Onerilmemektedir. Kronik bobrek hastaligina ilerleme  riski
yuksek olanlarn belilenmesi ama¢ olarak 6nerilmektedir.
DMSA sintigrafisinde skar saptanmamasina ragmen VUR
mevcut olabilecegi bilinmekle birlikte bu galisma sonucunda
DMSA sintigrafisinde renal parankimi normal olan hastalarda
VCUG cekiimesi agisindan yorum yapmak zordur. Shaikh ve
ark.(27) normal bir DMSA sintigrafisi olan bir cocukta yUksek
dereceli VUR olasiiginn <% 1 olmasina ragmen, DMSAnin
yuksek dereceli VUR icin bir tarama testi olarak kullaniimasinin
sorgulanmasi gerektigini bildirmistir.

Pecile ve ark.(28) renal skar olasiiginin yas ile korele olarak
yUksek oldugunu bildirmistir. Bizim calismamizda da DMSA
sintigrafisinde renal parankimal skar varliginin, yas arttikga
istatistiksel olarak anlamli sekilde arttigi gézlenmistir (p<0.001).
Bu sonuc yas arttikca hastalarmizda tekrarlayan IYE sikiginin
artmasina bagl olabilir.

Calismamizinen 6nemlikisitlayici faktorleri retrospektif bir calisma
olmasindan kaynaklanmaktadir. Bu nedenle hem radyolojik
degerlendirmeler hem de DMSA sintigrafisi merkezimizde
uygulanmis olmasina ragmen degerlendirmeler ayni radyolog
veya ayni ndkleer tip uzmani tarafindan gekilememistir. Bununla
birlikte gortntdlemeler retrospektif olarak alaninda uzman
iki radyolog ve nukleer tip uzmani tarafindan tekrar gézden
gecirilerek birlikte yorumlanmistir. Ayrica hasta sayimiz kesin
sonuclara ulasmak acisindan yeterli degildir. Calisma izlem
stremizin bir yil gibi kisa bir stre olmasi da galismamiz icin
diger bir kisitlayici faktérdur. Diger bir kisitlama ise hastanemizin
UgUncu basamak bir saglik merkezi olmasina ve Ulkemizin
her yerinden hasta kabul ediimesine ragmen tek merkez
sonuglari olmasi nedeniyle bulgulanmiz tlke genelini tam olarak
yansitmayabilecegidir.

SONUCLAR

Calismamizda pediatrik hastalarda idrar yolu enfeksiyonu iligkili
vezikolreteral reflli saptanmasinda, US ve DMSA sintigrafisinin
rutin kullaniminin VCUG uygulama ihtiyacini ortadan kaldirmaya
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Sekil 1: Cinsiyet ile renal parankimal skar ve vezikoUreteral refll
arasindaki iligki.

yetmeyebilecedi  belirlenmistir.  Ultrasonografi ve DMSA
sintigrafisi VUR’u tamamen ongérememektedir. VCUG, VUR
saptanmasi icin daha guvenilir bir ydntem olarak gdérinmektedir.

Finansal Kaynak

Bu calisma sirasinda, yapilan arastirma konusu ile ilgili dogrudan
baglantisi bulunan herhangi bir ilag firmasindan, tibbi alet, gereg
ve malzeme saglayan ve/veya Ureten bir firma veya herhangi
bir ticari firmadan, ¢alismanin degerlendirme surecinde, galisma
ile ilgili verilecek karari olumsuz etkileyebilecek maddi ve/veya
manevi herhangi bir destek alinmamistir.

Cikar Catismasi

Bu calisma ile ilgili olarak yazarlarin ve/veya aile bireylerinin
clkar catismasi potansiyeli olabilecek bilimsel ve tibbi komite
Uyeligi veya Uyeleri ile iliskisi, danismanlik, bilirkisilik, herhangi bir
firmada calisma durumu, hissedarlik ve benzer durumlari yoktur.
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A Study on the Psychological Status of Hospitalized Children
and Their Perceptions of Hospital and Sickness Through
Drawings

Hastanede Yatarak Tedavi Géren Cocuklarin Hastalik ve Hastane
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ABSTRACT

Objective: Sickness and hospitalization may have negative influences on the development and psychological status of
children. It is important to understand children’s perceptions of sickness and hospital in order to reduce and eliminate
the negative effects of hospitalization experiences on the psychological well-being of the children. From this perspective,
the aim of this study was to examine the hospitalized children’s psychological status and their perceptions of hospital
and sickness.

Material and Methods: The study was based on a both descriptive and content analysis approach. The study group
consisted of 31 children between the ages of 5 and 16 years who were recruited from a public hospital in North Cyprus.
The children’s experiences were examined through their family and hospital drawings and draw-and-tell interviews.

Results: Anxiety, depression, regression, and the representation of the hospital as unsafe, need for a well-structured
environment, problems with social relations, difficulties with holding onto life and lack of quality in the drawings were
found to be the common findings in the drawings. When the drawings of each child were evaluated individually, it was
found that regression increases in the hospital drawings.

Conclusion: The findings of this study might help for understanding the hospitalization experiences from the children’s
perspective and might have clinical implications for practice in terms of supporting children in the hospitalization process.

Key Words: Psychological status, Hospitalized children

oz

Amagc: Hastalk ve hastaneye yatis stireci gocugun gelisimini ve psikolojik durumunu olumsuz yonde etkileyebilir. Bu
olumsuz etkileri azaltmak ve ortadan kaldirmak icin cocuklarin hastalik ve hastane algilarinin degerlendiriimesi énem ta-
simaktadir. Bu noktadan hareketle bu ¢alismada, hastanede yatan gocuklarin psikolojik durumlari ile hastalik ve hastane
algilarinin incelenmesi amaglanmistir.

Gerec ve Yontemler: Bu galisma, betimleyici analizveicerikanalizi yontemlerine dayali olarak gercgeklestirimistir. Aras-
tirmanin galisma grubunu KuzeyKibris’ta bir devlet hastanesinde yatarak tedavi géren 5 ve 16 yaslan arasindaki 31
cocuk olusturmustur. Arastirmanin verileri cocuklarin aile ve hastane cizimleri ile cocuklar ve aileleri ile yapilan mulakatlar
araciliglyla elde edilmistir.

Bulgular: Arastirma sonucunda kaygi, depresyon, regresyon, hastaneye iliskin olumsuz algi, akranlarla iliskilerde prob-
lemler, gergeklige tutunmada zorluk, ¢izim niteligi ve iceriginde zayiflik gibi bulgularin, ¢ocuklarin resimlerindeki ortak
ozellikler oldugu gortimustdr. Gizimlerin genelinde regresyon olgusu dikkat ¢ekmistir.

Sonug: Elde edilen bulgularn, cocuklarnn hastane deneyimlerinin yine gcocuklarin perspektifinden anlasiimasina olanak
saglamasi ve hastaneye yatis slrecinde gocuklarin desteklenmesine ydnelik ipuclar sunmasi bakimindan énemli katkilari
olacagi dustndlmektedir.

Anahtar Sézciikler: Psikolojik durum, Hastanede yatan cocuklar
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INTRODUCTION

Sickness, medical procedures and hospitalization may affect a
child’s psychological well-being (1). Many children may exhibit
responses and behaviours that they have not previously shown
during periods of sickness or hospitalization (2). This process
is a traumatic situation with varying degrees depending on the
child’s age and reason for hospitalization. Firstly, the child is
required to leave their home, an environment that they perceive
to be safe (3). They often experience a fear of the unknown
related to the place to which they are taken. A hospitalized
child experiences the fear of being removed and separated
from his/her mother, environment, home as well the general
fear of being hospitalized (4). Being unfamiliar with the sickness,
hospital setting and the medical procedures, also increases the
stress and fear of the child. This situation arises even children
that are admitted for short periods (5,6). Children admitted
to hospital develop the fear of being physically hurt, having
an operation and being taken away from their family (7). The
continuous injections, medications to be taken, having to follow
a certain diet and various limitations to the child’s regular life
can represent significant anxiety factors for the child (8).

A growing number of research studies have reported that in the
process of sickness and hospitalization, children may experience
adjustment problems, depression, anxiety, fear, post-traumatic
stress, aggression, and low self-esteem (9-15). Chronic
sicknesses such as chronic renal failure, cancer, diabetes or
asthma involve continuous medication use, laboratory tests for
diagnostic or treatment purposes and the repetition of surgical
procedures, which may affect the acknowledgement process
and increase the psychological pressures experienced during
this period (16). Spending more time in bed and the decrease in
physical power due to the sickness preventing mobility, which
is a very common urge discharge technique in children, leading
them to use denial of the sickness or regression strategies (17).
Regression, which can be described as the child exhibiting
emotions that are not age appropriate or acting in a manner
that is developmentally younger than their age, is one of the
basic results of sickness and hospitalization among children
(18). Increased caretaking can result in the weakening of the
recently gained skills, particularly among young children. Thumb
sucking, nail biting and bed wetting are common regressive
responses (19). Many children, especially when faced with
terminal diseases, can develop defence mechanisms such
as denial (20). However, can sometimes materialise in anger
targeted at the child’s parents or the hospital staff leading
problem in social relationships. Feelings of fear may lead a need
to hold onto external reality ad mental preoccupation with the
illness (21).

The psychological difficulties children experience during periods
of sickness may reduce their participation in health procedures
and prevent them from receiving appropriate health care, which
may have a negative impact on the treatment process; in other
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words, the poorer the psychological health, the more limited
the benefits from the treatment (22,23). In turn, emotional
difficulties may occur as psychogenic and triggering factors
of somatic disturbances (24). Children are affected by the
hospital’s environment, which may be the primary source and/
or triggers their fears, desires, concerns and needs, as much
as the sickness itself (25). Therefore, it is of crucial importance
that the hospital setting be arranged in a manner that increases
both the child’s and family’s quality of life, helps them to adapt to
the sickness, supports the child’s psychological development,
and helps to manage the psychological difficulties experienced
during sickness such as regression and depression (26, 27).

Sickness and hospitalization may have negative influences
on the personality development and psychological status of
children. It is important to understand children’s perceptions
of sickness and hospital in order to reduce and eliminate
the negative effects of hospitalization experiences on the
psychological well-being of the children. A number of studies
have utilised drawings in child samples for the assessment of
emotions related to pain; hospital-related fears ; ascertaining
children’s wishes and feelings about hospital life; children’s
representations of their relationship with nurses and doctors;
and anxiety, aggression and self-esteem in children with cancer
(12,14,28-30). However, no studies have focused on the
concepts of sickness, hospitalization and hospital arrangements
by implementing a content analysis approach or attempted to
combine the emotional status of the sick children and hospital
arrangements. From this perspective, the aim of this study is
to examine the hospitalized children’s psychological status
and their perceptions of hospital and sickness by adhering a
content analysis approach. In order to acquire a more in-depth
understanding of the personal interpretations and attributions
referring to the subjective experiences of the given phenomenon
of interest, children’s experiences were examined through their
drawings and draw-and-tell interviews.

MATERIAL AND METHODS

Participants and Procedure

The study group consisted of 31 children between the ages
of 5 and 16 (M=9; SD=3.03) who were recruited from a public
hospital in North Cyprus, which is populated by the Turkish
community of the island. A total of 68% (n=21) of these children
were female and 32% (n=10) of them were male. Out of the total
sample, 58%(n=18) of the children had chronic and 42% (n=13)
of the children had acute health problems. Furthermore, 80.6
% (n=25) of the children had been hospitalized for at least one
week, 9.7 % (n=3) of them for at least two weeks, and 9.7 %
(n=3) for more than a month. 51.6 % (n=16) of the children had
been hospitalized before and 48.4% (n=15) of the children had
been hospitalized on more than two occasions. Additionally,
29% (n=9) of the children’s parents had low and 71% (n=22) of
them had middle socio-economic status.
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The children were recruited from one of the state hospitals in
North Cyprus. The data of the study was collected between
May 2017 and February 2018. Initially, permission was obtained
from the North Cyprus Ministry of Health in order to conduct
the study. Afterwards, the hospital administration and the head
of the paediatric service of the hospital were given information
about the study and their permission was also obtained. Prior
to the onset of the data collection, the service medical doctors
were informed about the eligibility criteria of the study which
were: being hospitalized in the last 24 hours, ranging in age
from 5 to 15 years, having agreed to participate in the study
and (4) health condition being adequate to participate in the
study (1-4). The information about children who could be
eligible for the study was provided from the service medical
doctors. Depending on the opinions of the doctors, 32 children
were included in the study. One of the children did not want to
continue the drawings and the information provided from these
children was not included in the study. Therefore, a total of 31
children were ultimately included in the studly.

The parents of the children were initially approached by the
service staff and the research team was introduced. Prior to
approaching the children, parents were provided with a written
information sheet about the study and written permission
was obtained from the parents who had expressed interest
in participating in the study. Afterwards, the children were
provided with a simplified information sheet and their assent
was obtained. It was explained to both the parents and the
children that they had the option to decline participation and
could withdraw at any time without any consequences.

The data of the study were collected from the children’s
drawings, interviews with the children about their drawings.
In addition to the interviews with the parents, information
regarding the children’s diagnoses and subsequent treatment
was obtained from the paediatric doctors as well as the hospital
files. The children were provided with 12 coloured crayons and
plain drawing paper. Then, they were respectively asked to
draw whatever came to their minds when they thought of the
word “hospital” and to draw themselves while performing an
activity with their parents. Each session lasted between 30 and
45 minutes. The drawings took place in the podiatry service of
the hospital. In order to avoid fatigue, the researcher ensured
that the drawing sessions did not exceed 45 minutes.

Measures

Hospital drawings:The hospital drawings were used in order
to assess the children’s perceptions of and emotional responses
to sickness and hospitalization, particularly in relation to
distressing treatment procedures and hospital conditions such
as painful procedures and surgery.

Family drawings: Family drawings were used as a measure to
gather data as they illustrated the interpersonal and emotional
interactions among the family members prominently. In the
study, the family drawings are not analyzed by their owns but

implemented to identify the children’s projections regarding the
family dynamics. An examination of the family dynamics through
the eyes of the child and analysis of whether the child regarded
the family as an active and functional unit was beneficial to
assess how the child reflected themselves in the family, as
such reflections project their defences and strategies used for
adaptation to the sickness and hospitalization process (31, 32).

Data analysis

The study was based on a both descriptive and content analysis
technigue which allowed the children to express the functioning
of their mind, including the status of the emotions, thoughts,
fantasies and other psychological factors through symbols,
associations and drawings. For children, drawings are assumed
to represent their inner world, and they help to understand the
child’s characteristics, emotional problems, anger and fears that
are also reflected in their interpersonal space, expectations and
anxieties (33). Drawings of family and other people provide data
regarding the children’s character and emotional status, as well
as how the children perceive themselves within their families
and the closest object relations which will help to elaborate the
interaction among them. The purpose of such drawings is to
understand how the child perceives inter-familial relations and
relations among family members (34). In some studies, drawings
have also been used to evaluate the emotional responses
exhibited by children during sickness. Withrow (35) argued that
the use of colours in drawings allows sick children to express
the emotions and moods that cannot be expressed verbally.
Malchiodi (25) suggests that drawings allow sick children to
describe their experiences about traumatic memories related
to sickness and their environment. Drawing pictures facilitates
communication with children, both in research settings and
clinical practice (36). It should be noted that although drawings
provide strong information about children’s inner worlds and
provide clinical grounds for further evaluation, they are not
diagnostic (37).

In the present study, the drawings were examined in terms
of emotional status (fear, anxiety, anger, depression and
regression), the image of the hospital and family dynamics
(problems in social relationships, mental preoccupations, the
need to hold onto external reality, difficulties in ego-integrity
and intergenerational difficulties) and the drawing composition
(compartmentalization, rounding, size of the figures, framing,
color use, omission self and omission of others). These criteria
were determined upon the investigation of the relevant literature.
The findings extracted from the determined criteria are examined
through descriptive and content analysis. The interpretation of
children’s drawings has been employed for clinical assessment
and research in psychology, education and child development
(25). However, in terms of the interpretations of the drawings by
content analysis, there are not established rules or procedures,
particularly for a child sample. The size of the figures may be
interpreted as indications of children’s emotional status; for
example, the children’s self-confidence and self-image (e.g.
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small vs. large figures). Figures that are disproportionately
small suggest regressive tendencies, depression and insecurity
(88). The omission of the self suggests low self-esteem and
feelings of inferiority. The omission of family members may
suggest high emotional reactivity, negative feelings such as
alienation, rejection and exclusion of a particular member of
the family (32). A drawing that has many indicants of erasure
may suggest anxiety, whereas a fluent drawing may indicate
confidence (39).In terms of the color choice, bright colors may
point out a positive mood whereas black, brown and blue
indicate negativity, frustration and depressiveness. Intense use
of red may be interpreted as aggression. Compartmentalization
may suggest isolation, withdrawal, communication difficulties
or a fear to get separated from family members. Framing may
suggest the need to protect familial relationships and rounding
may suggest a need to get protected from an outside danger
(31,40).

The interpretations of the drawings were made by two
professionals who are experts in drawing analysis. In order to
provide the reliability of the analysis, the interpretations were
performed independently by the experts. The results of the
analysis were coded on two independent forms by the experts
and compared in terms of the reliability of the analysis. The
codings that the both experts 100% agreed were explicitly
included in the study. The codings that differed according to the
experts were included in the study upon providing the agreement
of the experts. In order to facilitate the understanding of the
interpretations, sample drawings from the study are included in
the findings section.

RESULTS

Descriptive Analysis

Initially hospital drawings were categorized and examined in
terms of themes. The themes identified for hospital drawings
were fright, anxiety, anger, depression, regression and
perception of hospital. The drawings were also examined in
terms drawing characteristics including compartmentalization,
rounding, size of the figures, framing, use of color, omission
of self and omission of others. The characteristics represented
with in the hospital drawings are shown in Table |.

According to the results shown in Table 1, fright in 83.3%
(n=25), anxiety in 93.1% (n=93.1), depression in 79.3%
(n=23) and regression in 96.8% (n=30) of the drawings were
common themes. In the 73.3% (n=22) of the drawings the
hospital setting was presented negatively. An examination of
the drawing characteristics showed that in half of the drawings
(n=15) compartmentalization, in 67.9% (n=19) of them small
figures and in %55.2 (n=16) of them framing were the most
common. In 63.3% (n=19) of the drawings, the children used
more than one color. In 66.7% (n=20) of the drawings omission
of self and in 76.7% (n=23) of them omission of others were
also common characteristics.
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Table I: Characteristics of hospital drawings.

Characteristics n %

Fear

Yes 25 83.3

No 5 16.7
Anxiety

Yes 27 93.1

No 2 6.9
Anger

Yes 9 31.0

No 29 69.0
Depression

Yes 23 79.3

No 6 20.7
Regression

Yes 30 96.9

No 1 3.2
Perception of hospital

Positive 8 26.7

Negative 22 73.3
Compartmentalization

Yes 15 50.0

No 15 50.0
Rounding

Yes 4 12.9

No 26 83.9
Size of figures

Large 9 32.1

Small 19 67.9
Framing

Yes 16 55.2

No 13 44.8
Color use

Yes 19 63.3

No 11 35.5
Omissions of self

Yes 20 66.7

No 10 3.3
Omissions of others

Yes 23 76.7

No 7 23.3

As in the hospital drawings, the family drawings were also
categorized and examined in terms of themes. The themes
identified for family drawings were problems in relationships with
parents, investment in thought, the need to hold onto external
reality, difficulties in ego-integrity and differences between
generations, the family drawings were also examined in terms
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Table II: Characteristics of family drawings

Characteristics n %

Problems in social relations

Yes 18 69.2

No 8 30.8
Mental occupations

Yes 21 87.5

No 8 12.5
The need to hold onto external
reality

Yes 28 100.0

No 0 0
Difficulties in ego-integrity

Yes 24 92.3

No 2 7.7
Intergenerational difficulties

Yes 13 50.0

No 12 50.0
Compartmentalization

Yes 7 23.3

No 23 76.7
Rounding

Yes 10 32.3

No 21 67.7
Size of figures

Large 15 48.4

Small 16 51.6
Framing

Yes 8 25.8

No 23 74.2
Color use

Yes 22 71.0

No 9 29.0
Omissions of self

Yes 2 6.5

No 29 93.5
Omissions of others

Yes 6 19.4

No 25 80.6

of the same drawing characteristics as in hospital drawings.
The characteristics represented with in the hospital drawings
are shown in Table II.

According to the results shown in Table I, problems in
relationships with parents were observed in 69.2% (n=18),
investment in thought in 87.5 % (n=21), the need to hold onto
external reality in 100% (n=28), difficulties and ego-integrity in
92.3% (n=24) of the drawings. In terms of the drawing qualities,
it was observed that in 51.6% (n=16) of the drawings small

figures were common. In 71% (n=22) of the drawings more than
one color was used. Compartmentalization, rounding, omission
of self and omission of others were not common qualities in
family drawings of the children.

Content Analysis

In a general examination of the drawings, the most striking
aspect is that regressive structures are commonly observed
(see Figure 1).

Figure 1 is a drawing by a ten-year-old child hospitalized due
to immune deficiency. The drawings contain intense images
indicating anxious and regressive findings regarding the
sickness process. The figures drawn as “hungry dinosaurs” are
noticeable in the hospital drawing.

In addition to regression, it was observed that most drawings
were below the expected level in terms of the quality and the
content richness of the drawings (see Figure 2).

Figure 2 is drawn by a 12-year-old boy hospitalized due to
chronic headaches. It is possible to mention the existence of
regression and lack of quality in the drawings.

A significant finding in the hospital drawings, along with the
intense use of the colours used, is the toys added to the hospital
room and the hospital garden. In fact, children introducing their
supportive setting to an unfamiliar setting during the regressive
process activated by the sickness can be interpreted as part of
their adaptation process (see Figure 3).

Figure 3 is a drawing of a 10-year-old girl hospitalized due to
a chronic bladder abnormality. It was observed that the quality
and the content of the drawing are at the richness level expected
from a child of her age. It can be said that there is a need for a
well-structured environment as well as a setting with clear rules.
The fact that the “bookshelf” drawing that resembles barriers is
obvious in the hospital drawing.

In family drawings, usually, problems the children experience
with holding onto life, the need for certainty and standing on
their own feet are present in the foreground of the drawings.
Attitudes highlighting the need for others and the need for
support are drawn. When the family drawings of the children
are reviewed, it is seen that as the intrafamilial interaction
weakens, depressive emptiness is emphasized in the drawings
and aggressive designs become more common under the
dominance of aggressive urges (see figure 4).

Figure 4 is drawn by a 6-year-old girl hospitalized due to
chronic asthma. It is thought that the generation and gender
differences are not fully established and in relation to this,
although the ability to assess reality may seem weak, the super-
ego structuring is consistent with the age. Emptiness in the self,
depressive features and introverted structuring are observed in
the drawings. Another striking finding from the drawings are
the problems related to holding onto life and being on her own.
Further salient findings frequently observed in the drawings
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Figure 1: Drawing of a 10-year-old child
hospitalized due to immune deficiency.

Figure 2: Drawing of a 12-year-old boy
hospitalized due to chronic headaches.

Figure 3: Drawing of a 10-year-old girl
hospitalized due to a chronic bladder
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Figure 4: Drawing of a 6-year-old girl hospitalized due to chronic
asthma.

commonly are problems with social relations and special needs
within intrafamilial relations (see figure 5).

Figure 4 is drawn by a year girl hospitalized due to leukaemia.
[t can be argued that the generation difference is not fully
established, although gender differences do exist. The quality
and content richness of the drawing is consistent with a
child of her age. It is also possible to mention the colourful
spiritual world created. There are indications of narcissistic
defences, sexual preoccupations and the desire to be liked.
It is striking that there are findings suggesting the need to be
in a well-structured setting with clear rules, and the need to
be remembered, as along with anxiety and fear. It can be said
that she shows appropriate behaviours towards authority. It is
seen that she is highly productive and is attempting to make
her desires become reality. It is also important to note that the
hospital drawing of this child was is poor in terms of content
and it contains no human figures.

CONCLUSION

In this study, it was aimed to examine the sickness,
hospitalization experiences and the psychological status of
hospitalized children by implementing both a descriptive and
a content analysis approach. Anxiety, depression, regression,
and the representation of the hospital as unsafe, need for a
well-structured environment, problems with social relations,
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Figure 5: Drawing of a 6-year-old girl hospitalized due to leukaemia.

difficulties with holding onto life and lack of quality in the drawings
were found to be the common findings in the drawings. When
the drawings of each child were evaluated individually, it was
found that regression increases in the hospital drawings. It is
noteworthy that the child who drew a family drawing with high
quality and rich content presented a regressive drawing for
the hospital. Also, images representing dangers in the outside
world were observed in the hospital drawings.

For most children, sickness is a process that disorganizes
internal reality by increasing such psychological challenges. As
a result of the sickness -either acute or chronic- the need of the
child to hold onto the reality of the outside world becomes more
evident (17, 41). The need to hold onto external reality and the
perception of the dangerous outside world are observed in
almost all hospital drawings. The hospital is pictured as a new
external reality and regardless of the children’s age or level of
sickness, they wish to hold onto this new reality as well receive
protection from it. Particularly in chronic sickness conditions
with long-term hospital admissions, heavy treatment conditions
and the fear of death result in the need for a well-structured
setting with clear rules and to get support from external reality
(12, 27).

Regression was a remarkable common finding in all drawings.
The details might decrease in the drawings due to regression
and inhibition. Regression, which can be described as the child
exhibiting emotions that are not age appropriate or acting in
a manner that is developmentally younger than their age, is
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one of the basic results of sickness and hospitalization among
children (18). Spending more time in bed and the decrease
in physical power due to the sickness preventing mobility
may lead children to use denial of the sickness or regression
strategies. Increased caretaking can result in the weakening
of the recently gained skills, particularly among young children
(17). In addition, the inhibition caused by the sickness may have
challenged the relationship with the outside world. The children
may believe that things are being hidden from them and may
feel curious and insecure.

The anxiety about the disintegration of self-unity is existent in
almost all drawings. Moreover, the sick child not only believes
that his own body in under threat, but also behaves in a way that
other family members’ body unities are also at risk. Within the
family unit, parents and children learn about disappointments,
lack of acceptance, making mistakes, making unsuitable
decisions and living with the consequences of these decisions,
and subsequently develop certain management strategies to
help them benefit from all these experiences (42). When the
family drawings of the children are reviewed, it is seen that as
the intrafamilial interaction weakens, depressive emptiness is
emphasized in the drawings and aggressive designs become
more common under the dominance of aggressive urges.
Families that are drawn separate from each other may be an
indication of weak emotional investment. The limitations of
the intrafamilial communication are emphasized through the
missing facial features and dulliness of the facial expressions
(25, 32)

The theme of play is noticed in some of the drawings. Play
is an indication of aggressive emotions and behaviours that
would be dangerous in real life and would not be acceptable in
a safe setting by the child who is free from the obstacles and
prohibitions of the real world. Play is not only an entertainment
device, but it is an action that involves the player’s emotions,
conflicts, intentions, desires and environmental impact (43).
Although some children bringing their own game space to
the hospital may be insufficient and it may ultimately not
work as the child’s own imagination potential is suppressed
by the sickness, the environmental design of the health care
setting is particularly crucial for the reduction and elimination
of negative emotions and the prevention of permanent scars
caused by such emotions that may occur due to sickness and
hospitalization (44,45).

When designing the hospital environment, the effect of such
an environment on the psychological well-being of children
should be taken into consideration and these settings must be
designed using a child-centred approach that focuses on the
child-space interaction, meeting the psycho-social needs of the
children (46,47). A beneficial approach to relieve the stress of the
sick children and to enable them to cope with regression is to
provide them with an interior and exterior environment in which
they feel a sense of safety and where their socio-psychological
and physical needs are met (48). Providing communication

opportunities for children whose mothers cannot stay with
them in the hospital; presenting opportunities for the use of
therapeutic play methods as part of the planned initiatives to
help the child to transform the sense of desperateness into
active dominance; introducing children with the opportunity to
socialise so that they can form relations with their peers and be
part of a peer group as well as needing to stay away from others
from time to time; allowing children to make temporary changes
even though the admission period is short, are required to help
them manage the negative feelings of being isolated from their
environment, loneliness, anger and frustration (2,49-51).

In summary, the findings of this study could help in understanding
the hospitalization experiences from the children’s perspective
and might have clinical implications for practice in terms of
supporting children in the hospitalization process. However,
some limitations of the present study need to be highlighted
as well. Children’s experiences are interpreted through their
drawings. However, it should be noted that children’s drawings
may be affected by many other factors such as their socio-
economic status, personal developmental characteristics of the
child, schooling, the severity of the disorder, and the way the
parents react to the sickness of the child. In addition to this,
the study group includes a relatively small number of children
selected from a single clinical setting. Therefore, the findings of
this study are limited in terms of generalization and the subject
needs further exploration on larger samples by controlling the
confounding factors. In the study, children produced a drawing
of the hospital and a drawing of their houses. However, no
attempt is made to examine possible associations between
the data collected from the two drawings. The family drawings
were only analyzed in terms of family dynamics and children’s
emotional reactions to family members. In the future studies,
an examination of the associations between the two data
may provide a vigorous depth to the content analysis.In the
present study, the relationship between the duration of the
hospitalization and the qualities of the drawings was also not
a concern of examination whereas the period of time the child
spends in the hospital may be a factor on the child’s perception
of illness and hospitalization. Hence, in the future studies, it
would be beneficial to consider the duration of the stay at the
hospital when examining the children’s experiences related to
hospitalization and sickness.
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ABSTRACT

Objective: To analyze seizure semiology, scalp video-electroencephalography, magnetic resonance imaging (MRI) and
18F-fluoro-2-deoxy-D-glucose-positron emission tomography (FDG-PET) findings in patients with medically refractory
epilepsy, to assess the concordance rate between clinical-electroencephalography findings and neuroimaging studies
for localizing epileptogenic foci.

Material and Methods: This retrospective study included 108 consecutive patients (male/female=59/49;mean
age=26.6+10.5 years) who were classified according to clinical-electroencephalography findings (either temporal or
extra-temporal lobe epilepsy [TLE]) between January 2011 and January 2017. Statistical analysis was performed using
a t, Mann-Whitney U, McNemar, or x2 tests.

Results: Fifty-six patients had TLE (male/female=30/26, mean age=30.1+8.9 years) and 52 had extra-TLE (male/
female=29/23,mean age=22.8+10.9 years) according to clinical-electroencephalography findings. Twelve of 108
patients (male/female=6/6, mean age=28.7+10.2 years) underwent epilepsy surgery and the mean postoperative
follow-up period was 32 months. The highest concordance rate between clinical-electroencephalography findings
and neuroimaging studies (76%) was found in patients with non-hippocampal sclerosis abnormality in TLE group.
In patients with malformations of cortical development on MRI, the concordance rate (84.2%) between clinical-
electroencephalography findings and MRI was better than those between clinical-electroencephalography findings and
FDG-PET (52.6%) (p=0.010).The concordance rate between clinical-electroencephalography findings and neuroimaging
studies for TLE (48.2%) was better than for extra-TLE (9.6%) (p<0.001). No significant difference was found in the
localization of the epileptogenic focus between MRI and FDG-PET according to the seizure outcome of patients (p=1).

Conclusion: FDG-PET may not help in revealing epileptic region in cases with abnormal MRI especially in malformations of
cortical development. The highest concordance rate between clinical-electroencephalography findings and neuroimaging
studies is found in TLE patients with findings inconclusive of hippocampal sclerosis. With low concordance rate between
clinical-electroencephalography findings and neuroimaging studies in extra-TLE, meticulous use of multiple modalities is
necessary for accurate pre-surgical evaluation.

Key Words: Epilepsy, Magnetic resonance imaging, Positron emission tomography

oz

Amac: Medikal tedaviye direncli epilepsi hastalarinda nébet semiyolojisi, skalp-video elektroensefalografi, manyetik
rezonans goérunttlime (MRG) ve 18-floro-2-deoksi-glukoz pozitron emisyon tomografi (FDG-PET) bulgularinin
degerlendiriimesi, epileptojenik odagi lokalize etmede klinik-elektroensefalografi bulgular ile nérogdériinttleme yontemleri
arasindaki uyumun degerlendiriimesi amaclandi.
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Gerec¢ ve Yontemler: Retrospektif olan calismamiz hastane etik kurul onayi alinarak yapildi. Galismaya, Ocak 2011 ile Ocak 2017 tarihleri
arasinda, klinik-elektroensefalografi bulgularina gére temporal (30 erkek, 26 kiz, ortalama yas 30.1+8.9 yil) ve ekstra-temporal lob epilepsi
(29 erkek, 23 kiz, ortalama yas 22.8+10,9 yil) gruplarina ayrilan ardisik 108 hasta (59 erkek, 49 kiz, ortalama yas 26.6+10.5 yil) dahil edildi.
Kategorik-sayisal deg@iskenler t, Mann-Whitney U, McNemar veya Ki-kare testi ile analiz edildi.

Bulgular: Calismaya dahil edilen 108 hastanin 12’si (6 erkek, 6 kiz, ortalama yas 28.7+10.2 yil) epilepsi cerrahisi gegirdi ve bu hastalarin
operasyon sonrasi ortalama takip stresi 32 aydi. Kilinik-elektroensefalografi bulgulari ile nérogérintileme yéntemleri arasinda en
yUksek uyum (%76) hippokampal skleroz digi anormallikler sahip temporal lob epilepsili hastalarda saptandi. MRG’de kortikal gelisimsel
anormalliklere sahip hastalardaki, klinik-elektroensefalografi bulgular ile MRG arasindaki uyum (%84.2), klinik-elektroensefalografi bulgulari
ile FDG-PET arasindaki uyumdan (%52.6) yuiksekti (p=0.010). Temporal lob epilepsilerindeki klinik-elektroensefalografi bulgular ile
norogdrunttleme yontemleri arasindaki uyum (%48.2), ekstra-temporal lob epilepsilerine (%9.6) gdre daha yuksekti (p<0.001). Opere olan
hastalarin takiplerine gére MRG ile FDG-PET arasinda epileptojenik odagi lokalize etmede anlamli farkliik saptanmadi (p=1).

Sonug: FDG-PET epileptojenik odagin lokalize ediimesinde, ¢zellikle MRG’de kortikal gelisimsel anormalliklerin saptandidi hastalarda
yardimci olamayabilir. Klinik-elektroensefalografi bulgulari ile nérogéruntileme yontemleri arasindaki en ylksek uyum hippokampal skleroz
digi anormalliklere sahip temporal lob epilepsili hastalarda saptandi. Ekstra-temporal lob epilepsilerindeki Klinik-elektroensefalografi
bulgular ile nérogdrinttleme ydntemleri arasindaki distk uyum, ekstra-temporal lob epilepsilerinin cerrahi dncesi degerlendiriimesinde,

farkli yontemlerin kullanimasini gerektirmektedir.

Anahtar Sozciikler: Epilepsi, Manyetik rezonans gorintileme, Pozitron emisyon tomografi

INTRODUCTION

Epilepsy is a common neurological disorder with a prevalence
of 0.4-0.8% (1, 2) and nearly one-third of patients with
epilepsy have medically refractory epilepsy (3). Surgery has
been validated as an effective treatment for selected patients
with medically refractory epilepsy both in children and adults.
Epilepsy surgery involves resection/destruction/disconnection
of the epileptogenic region without causing neurological deficit
(1, 2, 4). Diagnostic evaluation is based on the clinical and non-
invasive modalities including electroencephalography (EEG),
structural (magnetic resonance imaging [MRI]), and metabolic
(positron emission tomography [PET], ictal single-photon-
emission computed tomography) imaging (4). Scalp video-EEG
monitoring is the primary method of searching for localizing ictal
activity and MRI plays a crucial role in identifying the anatomic
location of the epileptogenic focus. The sensitivity of MRI in
identifying the epileptogenic focus has been reported as being
between 80% and 90% (3), however, in some patients; MRl fails
to show lesions, despite localizing features on seizure semiology
and EEG (5). In this situation, multiple diagnostic modalities
are usually necessary to detect the epileptogenic focus and
the correlation of clinical-EEG findings with these studies is
essential to localize the proper epileptogenic focus in patients
who can be good candidates for surgery. In previous studies, a
wide range of concordance rate between clinical-EEG findings
and neuroimaging studies (MRI and PET) has been reported for
temporal (13%—-68%) and extra-temporal lobe epilepsy (TLE,
36%—-83%) in patients with medically refractory epilepsy (6-9).

Our study was designed to analyze seizure semiology, scalp
video-EEG, MRI and 18F-fluoro-2-deoxy-D-glucose (FDG)
PET findings in patients with medically refractory epilepsy
and to assess the concordance rates (CR) between clinical-
electroencephalography findings and neuroimaging studies for
localizing epileptogenic foci. Unlike most previous studies, we

also evaluated the CR between clinical-electroencephalography
findings and neuroimaging studies in non-hippocampal
sclerosis abnormalities of the temporal lobe.

MATERIAL and METHODS

Patient population

The study was approved by the local ethics committee (ethics
reference number: 36/09). This retrospective study included
108 consecutive patients with medically refractory epilepsy
(male/female = 59/49; mean age = 26.6 + 10.5 years, age
ranges, 4-46 years) who underwent presurgical evaluation for
epilepsy surgery between January 1, 2011 and January 1, 2017.
Exclusion criteria for the patients in the study included a) having
inadequate medical information (the age at epilepsy onset,
duration of epilepsy, and potential risk factors for epilepsy such
as family history, febrile seizures), scalp video-EEG, MRI and
FDG-PET (n = 7), b) missing or inconclusive histopathological
records (n = 4), ¢) prior cranial surgery (n = 7), and d) having
brain neoplasm, vascular malformation, posttraumatic lesions,
and infarction or bleeding residua (n = 19).

Scalp electroencephalography

All patients were admitted to the video-EEG monitoring unit
for 3-10 days; recordings were obtained using a 32-channel
EEG system (Grass-Telefactor). Electrodes were placed
according to the standard 10-20 system; in addition T1 and T2
electrodes were placed. The seizure semiology and interictal-
ictal EEG changes of patients were reviewed by experienced
epileptologists after a consensus was reached (FI.T., S.S.
for adult patients, D.Y., C.G., G.T., and M.T. for pediatric
patients). The location and frequency of interictal epileptiform
discharges were assessed by visual analysis of interictal EEG
samples. Patients’ seizure types and epilepsy syndromes were
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determined according to International League Against Epilepsy
classifications (10). No patients underwent to intracranial EEG
monitoring. According to clinical-EEG findings, the patients
were divided into two groups: TLE (lateralizing, 100% [56/56])
and extra-TLE (lateralizing, 76.9% [40/52], non-lateralizing,
23.1% [12/52]).

Magnetic resonance imaging

All MRI was performed on 1.5T scanners (Symphony, Siemens,
Germany and Achieva, Philips Healthcare, Netherlands) with a
multi-channel head coil and included the following sequences:
axial spin-echo T1-weighted imaging (WI) (TR/TE: 300-500/15-
30 ms), axial fluid-attenuated inversion recovery (FLAIR, TR/TE:
8000-10000/100-120 ms), axial T2WI and coronal T2WI (TR/
TE: 4000-5500/90-110 ms) and coronal inversion recovery
(TR/TE/TI 9000-9650;6000-7000/16;15/750;400 ms)
obtained perpendicular to the long axis of the hippocampus,
axial T2* weighted gradient-echo (TR/TE: 850;700/20-20
ms), coronal 3D T1-weighted gradient-echo (TR/TE: 1800-
2000;19-25/3.9;4.6-5.2 ms). All sequences were obtained with
3 mm section thickness except 3D T1-weighted gradient-echo
(1 mm). Images were analyzed for the hippocampal sclerosis,
non-hippocampal sclerosis abnormality of the temporal lobe,
and malformations of cortical development by consensus of
two neuroradiologists (A.G. and K.K.O.) who were unaware
of the clinical-EEG and FDG-PET findings of patients. The
MRI features of hippocampal sclerosis included hippocampal
atrophy, increased signal on T2WI/FLAIR, and loss of internal
architecture of hippocampus (11-13). The hippocampal volume
loss without T2/FLAIR signal abnormality or hippocampal T2WI/
FLAIR signal abnormality without volume loss, and signal and/or
morphological asymmetry of the amygdale, indistinct gray-white
matter junction in the medial temporal lobe were considered
to have potential epileptogenic lesions and were recorded as
MRI-positive, non-hippocampal sclerosis abnormality of the
temporal lobes.

Positron emission tomography

Interictally, epileptogenic zones are frequently associated with
reduced regional cerebral metabolism, which can be detected
with PET by using FDG (14). If more than one PET scan had been
performed on a patient, the first FDG-PET scan was used in this
analysis. All patients underwent FDG-PET at the Department of
Nuclear Medicine and all studies were performed at least 2 days
after the last seizure of patients. PET scans were interpreted by
consensus of three experienced nuclear medicine physicians
(B.V.S., E.LEE.,, and B.E.) who were unaware of the clinical
histories or the results of other presurgical evaluations of the
patients. For the PET images, the area of the greatest decrease
in uptake of FDG was considered the epileptogenic zone based
on symmetry by means of side-by side visual analysis.

Histopathology
Al tissue specimens and histopathology independently
evaluated by a neuropathologist with 25 years of experience
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(F.S.). Focal cortical dysplasia was classified according to ILAE
2011 classification (10). Hippocampal sclerosis was defined by
characteristic loss of neurons and gliosis in the hippocampus,
preferentially involving the dentate, CA4, CA3, and CA1 regions
(15).

Evaluation of findings

All neuroimaging and electrophysiological studies were done
within 6-8 weeks, and the localization of the presumed
epileptogenic zone was determined by consensus during the
patient management conference of the epilepsy unit (including
adult and pediatric epileptologists, nuclear medicine physicians,
neuroradiologists and neurosurgeon [B.B.]). ‘Concordance’ was
accepted when the abnormal findings were consistent between
clinical-electroencephalography findings and neuroimaging
studies. Patients who had concordance between clinical-
EEG findings and neuroimaging studies underwent surgery.
The postoperative seizure outcomes of patients at final follow
up were assessed by using Engel classification system (16).
Patients were categorized as seizure-free (Engel’s class ) or not
(Engel’s classes lI-IV).

Statistical analysis

Continuous data that were expressed as the mean + standard
deviation or median (interquartile range) were analyzed using
a t-test or Mann-Whitney U test. Categorical data that were
expressed as numbers with percentages were compared using
a X2, McNemar or Fisher’s exact test. Binary logistic regression
analysis was performed to identify risk factors of hippocampal
sclerosis. Statistical analysis was conducted with statistical
software (SPSS, version 21.0; SPSS Inc, Chicago, IL, USA).
Results were considered statistically significant at p < 0.05.

RESULTS

Fifty-six patients had TLE (M/F = 30/26, mean age = 30.1 + 8.9
years, age ranges, 12-45 years) and 52 had extra-TLE (M/F =
29/23, mean age = 22.8 + 10.9 years, age ranges, 4-46 years)
according to clinical-EEG findings. Twelve of 108 patients
(11.1%) (M/F = 6/6, mean age = 28.7 + 10.2 years, age ranges
12-44 years) underwent epilepsy surgery and the postoperative
follow-up period ranged from 14 to 54 months (mean, 32
months). Seventy-five of 108 patients (69.4%) had possible risk
factors (i.e. febrile seizure, head injury, family history of epilepsy,
perinatal insult, and encephalitis) for epilepsy. No significant
difference was found between age at onset of epilepsy and the
presence of risk factors (p = 0.406) ( see Table |, supplementary
material).

The mean ages of patients (p < 0.001) and age at epilepsy
onset (p = 0.007) of extra-TLE patients were lower than those
of TLE patients. There was no significant difference in the
epilepsy duration between TLE and extra-TLE groups (p =
0.051). Clinical characteristics of the patients, history related
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Table I: Medical information, scalp video-electroencephalography (EEG), magnetic resonance imaging (MRI) and 18F-fluoro-2-deoxy-
D-glucose positron emission tomography (FDG-PET) findings of patients categorized as temporal lobe epilepsy (TLE) and extra-TLE.

Age at . - .
Ag:;/ on_get of :l:’r':ii‘:)sr:i f:::'tikrs GTCS SE i-EEG  i-EEG S:'::‘"‘I’E'Egy MRI  FDG-PET

1 3M 13 19 1 P Lt Lt TLEL  LtNHAS Lt
2 26M 6 20 1 - = Lt Lt TLE-L L tFCD Lt
3 45M 36 9 1 + +  Bit Rt TLE-R LtFCD n
4 25M 5 20 124 - - Rt Rt TLE-R Rt,FCD n
5 26FF 20 6 3 - Rt Rt TLE-R Rt,FCD Rt
6 42M 35 7 2,6 - Rt Rt TLEER  RtNHAS n
7 3IM 24 13 0 T Lt Lt TLEL  LtNHAS Lt
8 36/F 20 16 3,4 - - Bit Rt TLE-R n Rt
9 3M 18 17 4 - BittRsl) Bitt(>R)  TLE-L n Blt t
10 8M 25 14 4 + Blt t Blt t TLE-L LHS n
1 33/M 7 26 1,4 - - Lt Lt TLE-L LHS Blt t
12 31F 20 11 0 - - Lt Lt TLEL  RtNHAS  Bitt
18 2tM 12 15 1,4 S = Bitt  BittR>L)  TLER  RtNHAS Rt
14 25M 17 12 1,3 - = Rt Rt TLER  RtNHAS Rt
15 29M 10 19 1 L = Lt Lt TLEL  LtNHAS Lt
16 25/F 3 22 4 - = Lt Lt TLEL  LtNHAS Lt
17 20FF 8 12 0 - Rt Rt TLEER  RtNHAS Rt
18 31/F 6 25 2,4 v = Rt Rt TLER  Rog,FCD  n
19 22F 7 15 3 - - Lt n TLEL  RtNHAS n
20  40F 17 23 0 = Lt Lt TLEL  LtNHAS Lt
21 40M 19 21 45 L Rt n TLE-L n Lt
22 23F 12 11 0 o+ Lt Lt TLEL  LtNHAS Lt
23 33F 12 21 184  +  + Bitt>R) Rt TLE-L LHS Blt t
24 4IM 27 14 0 -+ BttRsL Rt TLE-R n Rt
25  36/M 80 6 0 = Lt Lt TLEL  RtNHAS Rt
26  36/F 28 8 3 T Lt Lt TLE-L n Lt
27 25F 11 14 1,4 £ % Lt n TLEL  RtNHAS n
28 20M 13 7 0 g0 Lt Lt TLE-L L tFCD Lt
20 19M 15 17.5 2,3 - - Lt Lt TLE-L L tFCD Lt
30 20F 10 10 3 - - BiLR) n TLEL  RtNHAS Rt
31 18F 55 12.5 0 c Lt Lt TLEL  LtNHAS Lt
32 31F 15 16 3 = Lt Lt TLE-L n n
33 34M 14 20 1,4 o Lt L Hms TLE-L LHS Lt
38 B1F 15 29.5 1,4 o Rt Lt TLE-L LHS Lt
38  43F 15 28 3,4 - - BiYR) Lt TLE-L RHS n
38  2TM 1 26 4 + - BiYR) Lt TLE-L L HS Lt
87 35F 17 18 4 - BRYLR) Lt TLE-L LHS Lt
38 3M 25 335 1,3 - - BittRH Rt TLE-R LHS Lt
39 24 20 4 0 - Rtp Rt-p TLE-R n Rt
4  3M 30 8 4 - Lt Lt TLE-L LHS n
41 4F 16 25 3 - Rt Bt t TLE-R RHS n
42 a4F 7 37 4 - Lt Lt TLE-L LHS Lt
43 4OM 15 38.5 4 Rt Rt TLE-R RHS Rt
44 33M 12 11 1,4 - BitRsl) Rt TLE-R RHS Rt

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2019; 4: 292-301



296 Gunes A. et al.

45 27/M
46 45/M
47 37/M
48 19/F
49 32/F
50 25/M
51 12/M
52 12/M
53 8/F

54 20/F
55 12/F
56 43/F
57 20/F
58 20/F
59 16/M
60 33/M
61 35/M
62 40/M
63 32/F
64 22/M
65 28/M
66 29/F
67 43/M
68 26/M
69 31/M
70 32/F
72 34/M
72 38/F
73 23/F
74 46/F
75 19/F
76 25/M
7 18/F
78 36/M
79 22/F
80 23/F
81 21/M
82 25/F
83 26/M
84 39/M
85 22/M
86 30/F
87 19/M
88 12/M
89 12/F
90 10/M
91 14/F
92 14/F

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2019; 4: 292-301

10

16
18
13

2.5
7
0.75
14

15
14
15

31

10

13

30

11

20
16

16
17

10
2.5
11

= N
N o B Y

~N N O 0 &

—_
N =

35
32

14
12

5.5
13
11.25
29
12

18
28

27
12
23
16
13
15
25
12
18
34
17
42
3
8
15
26
19.5
12
13
18
22
19
10

=
—

N W w o N

—
*Co-b

- O OO A O OO O O O W

1,3

1,6

= N O W =+ O

1,2,3,4
1,3
1,3,4
2
1,3
1,3
3,4
0
1,3
1,2,3
1,2
4

3,4,5
0

3,4
2,4,5

SO OO0 O O O W

+ o+ o+ o+ o+ o+

+ + + + + o+ o+ o+ o+ A+ o+ A+

Lt Lt
Blt t(L>R) n
Rt Rt
n Rt-p
Rt Rt
Lt Lt
R Hms Rt
L fr-t L fr-t
Lt Lt
R Hms R Hms
L fr L fr
Rt Rt
n n
Blt t n
L fr L fr
Blt t n
L fr L fr
R fr R oc
L fr L fr
L Hms extra-t
R fr n
L fr L fr
L Hms L fr
R fr-t R Hms
n fr
n n
Blt t(L>R) extra-t
Lt Lt-p
Rp R fr
L Hms n
R fr-t R fr-t
R fr-t R fr-t
Blt fr generalized
R fr-t R fr
Blt t(L>R) Rt
L Hms L Hms
L fr extra-t
n L Hms
Blt t n
n R Hms
n R extra-t
Lt n
Blt fr(L>R) Lfr
Blt fr(L>R) generalized
n n
L fr n
L fr n
Blt fr n

TLE-L
TLE-L
TLE-R
TLE-R
TLE-R
TLE-L
TLE-R
TLE-L
TLE-L
TLE-R
TLE-L
TLE-R
ETLE
ETLE
ETLE-L
ETLE-R
ETLE-L
ETLE-R
ETLE-L
ETLE
ETLE-R
ETLE-L
ETLE-L
ETLE-R
ETLE
ETLE
ETLE-L
ETLE-L
ETLE-R
ETLE
ETLE-R
ETLE-R
ETLE
ETLE-R
ETLE-R
ETLE-L
ETLE-L
ETLE-L
ETLE-R
ETLE-R
ETLE-R
ETLE-L
ETLE-L
ETLE
ETLE
ETLE-L
ETLE-L
ETLE

L HS
L HS
R HS
R HS
R t,NHAS
n
R t,FCD
n
n
R HS
L HS
R t,FCD
R fr,FCD
heterotopia
L p,FCD
n
L fr,FCD
n
L fr,FCD
L t,NHAS
n
L fr,FCD
n

—

S EES EES S5 EECT EEDS SN S S
wn

CD

By
=t
-

S =S EBES EES =S

Lt
Blt t
Rt

Rt
Lt
Blt t
Lt

Rt
Lt

R fr

S =S =S

L fr
Blt t

L fr
L fr

X
iy
©

= 3 33 =5 33 3 5

T
S

S =S =

R fr
R fr

S =S S =S =



Epilepsy Imaging 297

93 14/F 3 11 1 - - R fr R fr ETLE-R schizenl?zephaly R fr
94 9/M 9 0 0 - - n L fr ETLE-L n Blt fr
95 2/M 0.25 1.75 6 - - L t-p-oc n ETLE-L n n
96 1/M 0.5 0.5 4 - - Bt fr-t(L>R) n ETLE-L n n
97 7/M 3 4 0 - - Lfr n ETLE-L n n
98 12/M ! 5 4 - - R fr-t n ETLE-R n n
99 13/M 7 6 4 - - L Hms n ETLE-L n n
100 6/F 0.5 BB 0 - - Rp Rp ETLE-R R p,FCD Blt p
101 15/M 7 8 0 - - L fr L fr ETLE-L n n
102 11/M 3.5 7.5 4 - - Blt fr Blt fr ETLE n Lt
108 6/M 6 0 0 - - Lt n ETLE n n
104 9/M 5 4 4 - - L fr L fr ETLE-L n L fr
105 14/M 0.7 18:3 4 = = R Hms R Hms ETLE-R n n
106 5/F 0.1 4.9 0 - - n n ETLE n n
107 15/F 14 1 4 = = n R Hms ETLE-R n n
108 12/F 12 0 0 + - R Hms L Hms ETLE ponmLicfrr’oqyria

*: years, t: temporal, fr: frontal, p: parietal, oc: occipital, n: normal, GTCS: generalized tonic clonic seizure, SE: status epilepticus, ii: interictal, i:
ictal, MRI: magnetic resonance imaging, FDG-PET: 18F-fluoro-2-deoxy-D-glucose positron emission tomography, TLE: temporal lobe epilepsy,
ETLE: extra temporal lobe epilepsy, L: left, R: right, HS: hippocampal sclerosis, NHAS: non-hippocampal sclerosis abnormality of the temporal
lobe, FCD: focal cortical dysplasia, Risk factors, 0: no risk factors, 1: head injury, 2: perinatal insult, 3: family history of epilepsy, 4: febrile seizure,

5: encephalitis, 6: others, BIt: bilateral, Hms: hemisphere.

to seizures, findings of scalp video-EEG monitoring, MRI and
FDG-PET studies were presented in Table I, Il.

In TLE group, the results were abnormal in 82.1% (46/56)
of patients on MRI (hippocampal sclerosis [n = 20], non-
hippocampal sclerosis abnormality [n = 17], and malformations
of cortical development [n = 9]) and 75% (42/56) patients on
PET. There was a significant relationship between a history of
febrile seizure and hippocampal sclerosis on MRI (p < 0.001).
When logistic regression analysis was performed between
hippocampal sclerosis and febrile seizures; hippocampal
sclerosis could be predictive of 23.4% of febrile seizures and
the sensitivity and specificity of febrile seizures were 0% and
100%, respectively.

The clinical-electroencephalography findings were concordant
with MRI and FDG-PET in 67.8% (38/56) and 62.5% (35/56)
of patients with TLE, respectively (Table ll). This difference
in the CR (67.8% versus 62.5%) was not statistically
significant (p = 0.159). The highest CR between clinical-
electroencephalography findings and neuroimaging studies
were found in patients with non-hippocampal sclerosis
abnormality (76%, 13/17) and hippocampal sclerosis (50%,
10/20) in TLE group (see Figure 1, 2). The differences in the
CRs between clinical-electroencephalography findings and
neuroimaging studies among the hippocampal sclerosis, non-
hippocampal sclerosis abnormality, and the malformations of
cortical development were not statistically significant (p value
range 0.094 to 1).

In extra-TLE group, the results were abnormal in 23% (12/52)
of patients on MRI (hippocampal sclerosis [n = 1], non-
hippocampal sclerosis abnormality [n = 1], and malformations
of cortical development [n = 10]) and 26.9% (14/52) of patients
on FDG-PET. The clinical-electroencephalography findings
were concordant with MRI and FDG-PET in 13.4% (7/52) and
21.1% (11/52) of patients with extra-TLE. The difference in the
CR (13.4% versus 21.4%) was statistically significant (p = 0.044)
(Table Hll). The CR between clinical-electroencephalography
findings and neuroimaging studies for TLE (48.2%, 27/56) was
better than for extra-TLE (9.6%, 5/52) (p < 0.001). In patients
with malformations of cortical development on MRI, the clinical-
electroencephalography findings were concordant with MRI
and FDG-PET in 84.2% (16/19) and 52.6% (10/19) of patients,
respectively ( see Figure 3). The difference in the CR (84.2%
versus 52.6%) was statistically significant (p = 0.010).

Twelve of 32 patients (TLE [n = 11] and extra-TLE [n = 1]) who
had concordance between clinical-electroencephalography
findings underwent epilepsy surgery (Table IV). According to the
seizure outcome of patients, MRI and FDG-PET were correct
the localization in 100% (12/12) and 100% (12/12) of patients,
respectively (o = 1). Surgical outcome was excellent in 83.3%
of the patients (10/12) with an Engel class | outcome. Other
two patients had significant improvement with an Engel class
Il outcome.
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Table II: Clinical features, magnetic resonance imaging (MRI) and 18F-fluoro-2-deoxy-D-glucose positron emission tomography (FDG-
PET) findings of patients categorized as temporal lobe epilepsy (TLE) and extra-TLE.

Variables Total TLE Extra-TLE
(n =108) (n = 56) (n =52)

History related to seizure

Age at onset of seizures, years 11.128.1 (0.1-36) 12 (6.2-18) 7 (4-12)

Epilepsy duration, years 15.5+9.3 (0-42) 15 (9.6-22) 12 (6.1-18)

Febrile seizure, % () 33.3 (36) 39.3 (22) 26.9 (14)

Head injury, % (n) 26.9 (29) 26.8 (15) 26.9 (14)

Family history of epilepsy, % (n) 25 (27) 25 (14) 25 (13)

Perinatal insult, % (n) 11.1(12) 7.1 (4) 15.4 (8)

Encephalitis, % (n) 2.8 (3) 1.8 (1) 3.4 (2)

No risk factors, % (n) 30.6 (33) 30.4 (17) 30.8 (16)
Clinical-scalp video-EEG results, % (n)

Lateralizing 88 (96) 100 (56) 76.9 (40)

Non-lateralizing 11.1 (12) = 23.1 (12)
FDG-PET, % (n)

Normal 48.1 (52) 25 (14) 73.1 (38)

Abnormal 51.9 (56) 75 (42) 26.9 (14)

Unilateral temporal 48 37 11
Bilateral temporal 8 (S) 3

MRI, % (n)

Normal 46.2 (50) 17.9 (10) 76.9 (40)

Abnormal 53.8 (58) 82.1 (46) 23.1 (12)
Clinical-EEG findings and MRI and FDG-PET, % (n)

Concordant 29.6 (32) 48.2 (27) 9.6 (5)

Non-concordant 70.4 (76) 52.8 (29) 90.4 (47)

Table IlI: Table shows the abnormal magnetic resonance imaging findings of 58 patients with clinical-electroencephalography findings
and 18F-fluoro-2-deoxy-D-glucose positron emission tomography results.

HS Non-HS MCD (n=19)
(n=21) (n=18) FCD (n=15) Other than FCD (n=4)

EEG

Lateral 20 17 14 2

Non-lateral 1 1 1 2
PET

Unilateral Hm 13 13 8 1

Bilateral Hm 3 2 2 -

No Hm 5 3 5 3

HS: hippocampal sclerosis, MCD: malformations of cortical development, FCD: focal cortical dysplasia, EEG: electroencephalogram, PET:
positron emission tomography, Hm: hypometabolism.

Table IV: The histopathologic finding of 12 patients who underwent epilepsy surgery.

TLE n Extra-TLE n
HS type | 4 FCD type llb 1
HS type | and FCD type lIb 3
HS type Il and FCD type llla 2
HS type Il 1
FCD type lla 1

TLE: temporal lobe epilepsy, HS: hippocampal sclerosis, FCD: focal cortical dysplasia
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DISCUSSION

Many patients with mesial temporal sclerosis have febrile
seizures or other cerebral insults early in life; however, it is likely
to be multifactorial (17). In our study, we found a significant
historical difference in between patients with and without
hippocampal sclerosis for febrile seizures, as found in previous
studies (17-19). The age of seizure onset was younger in our
patients with focal cortical dysplasia compared to those with
other etiologies, as found in previous study (20).

In our study, the CR between clinical-electroencephalography
findings and neuroimaging studies for TLE was not low (48.2%)
compared with the previous studies (13%-68%) (6, 7). Similar
with a previous report (21), in our study, the highest CR between
clinical-electroencephalography findings and neuroimaging
studies was found in patients with non-hippocampal sclerosis
abnormality (76%) in TLE group. This abnormality was defined
on the basis of the MRI criteria rather than histopathological
examination in our study because only one patient of 17 with
non-hippocampal sclerosis abnormality underwent to surgery
and the histopathological diagnosis of this patient was focal
cortical dysplasia type lla. Gok et al. (21) have shown that the
finding of 75% of patients with non-hippocampal sclerosis
abnormality showing focal lesions in histology emphasizes
the importance of describing even the most subtle changes in
MRI reports. Some of these patients may have hippocampal
sclerosis without detectable hippocampal atrophy or T2 signal
abnormality, which makes detection difficult on MRI. In our
study, on MRI, hippocampal sclerosis was the most common
lesion in patients with TLE, as found in previous studies (22, 23).
Ten of these patients who had concordance between clinical-
electroencephalography findings and neuroimaging studies
underwent surgery, and MRI and FDG-PET correctly identified
hippocampal sclerosis in 100% of surgical specimens. In line
with this finding, MRI and FDG-PET were repeatedly found
as an effective tool in diagnosis of hippocampal sclerosis with
a sensitivity of 90% to 95% compared with histopathologic
examination as a standard (22, 23).

In our study, the CR between clinical-electroencephalography
findings and neuroimaging studies for extra-TLE was low (9%)
compared with the previous studies (36%-83%) (8,9). However,
the CR between clinical-electroencephalography findings
and FDG-PET (21%) was better than those between clinical-
electroencephalography findings and MRI (13%), as found in
previous studies (24). Among our patients with extra-TLE, focal
cortical dysplasia was the most common malformations of
cortical development identified on MRI similar to the previous
studies (25, 26). Comparing to MRI, FDG-PET was found
more yielding in showing the focal cortical dysplasia, and more
sensitive in localizing the epileptogenic focus in both TLE and
extra-TLE in previous studies (26-29). In our study, however, MRI
was better than FDG-PET to show the focal cortical dysplasia,
given that one-third of patients with focal cortical dysplasia, and
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approximately two-thirds of patients with other malformations
of cortical development had normal FDG-PET scans. Higher
diagnostic yield of MRl in this series may have resulted from the
fact that all MRI studies applied a dedicated epilepsy protocol
and possibly longer experience of the neuroradiologists on
epilepsy imaging. Nevertheless our results showed that FDG-
PET may fail to localize malformations of cortical development
when MRI does, MRI and FDG-PET shows the similar sensitivity
to localize the epileptogenic focus in patients who underwent
epilepsy surgery.

The use of FDG-PET for patients with apparently normal
MRI has been discussed by several authors (8, 19). MRI fails
to show lesions in some patients with medically refractory
epilepsy that is often associated with malformations of cortical
development, especially focal cortical dysplasia (5). In our studly,
26% of patients with apparently normal MRI had positive FDG-
PET results. Unfortunately, we could not obtain pathological
examination findings in these patients because none of them
underwent surgery due to imprecise focus determination. FDG-
PET/MRI coregistration, where PET images are fused onto the
structural MRI of the same patient and hybrid PET-MRI that
allows for acquisition of both PET and MR in one session offer
a potential improvement in the detection of cortical dysplasia
and the epileptogenic zone localization (28, 30-32). FDG-PET/
MRI coregistration could not be performed in our study due to
retrospective study design, and this situation may have reduced
the diagnostic yield of neuroimaging. We could expect different
results if we used FDG-PET/MRI coregistration, especially in
extra-TLE group with high non-concordance rate (90%).

Our study has limitations. Although the same imaging protocol
was used on 1.5T scanners, use of two MRI scanners from
different manufacturers may still have hampered technical
uniformity of studies. Then, we solely evaluated hippocampus
visually but did not perform quantitative volumetric analyses in
the patients. MRI volumetry might reveal subtle hippocampal
volume loss; however quantitative analysis is usually not
performed during routine practice with high daily through put in
radiology services. Besides, visual and quantitative assessment
of the hippocampus showed no significant change in diagnosis
of hippocampal sclerosis, thus MR volumetry was not strongly
recommended for unilateral cases (33, 34). Finally, patients with
negative MRI lacked a specific pathological diagnosis because
surgical operation did was not offered them. Imprecise focus
determination or patients’ refusal of surgery was reasons why a
limited number of patients had surgery.

In conclusion, our results show that FDG-PET may not help
in revealing epileptic region in cases with abnormal MRI
especially in malformations of cortical development. The
highest CR between clinical-electroencephalography findings
and neuroimaging studies is found in TLE patients with findings
inconclusive of hippocampal sclerosis. With low CR between
clinical-electroencephalography findings and neuroimaging
studies in extra-TLE in the present study, meticulous use of
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Figure 1: The concordance between MRI and FDG-PET
in a 26-year-old male with non-hippocampal sclerosis
abnormality. A) Coronal oblique fast spin-echo T2-weighted
(TR/TE: 5000/120 ms) shows thickening of the right mesial
temporal cortex and amygdale (arrow). B) Coronal oblique
FDG-PET scan shows different metabolism between
temporal lobes that the right side shows hypometabolism
(arrowheads).

Figure 2: The concordance between MRI and FDG-
PET in a 28-year-old male with hippocampal sclerosis. A)
Coronal oblique fast spin-echo T2-weighted image (TR/
TE: 4000/100 ms) shows atrophy and increased signal
of the left hippocampus (arrow). B) Coronal oblique FDG-
PET scan shows hypometabolism in the left temporal lobe
(arrowheads).

Figure 3: The non-concordance between MRI and FDG-PET in a 27-year-old female with focal cortical dysplasia. A)
Coronal oblique fast spin-echo T2-weighted image (TR/TE: 4000/100 ms) shows thickening of the right parietal cortex at
the level of the parieto-occipital sulcus (arrow). B-C) Oblique coronal and axial FDG-PET scans show no hypometabolism
around the region of the parieto-occipital sulcus (arrowheads)

multiple modalities is necessary for accurate pre-surgical
evaluation.
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Bilateral Femur Fraktiirii ve Hipotoni ile Prezente Olan
Nemalin Miyopatisi
Nemaline Myopathy Presented with Bilateral Femur Fracture and
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Nemalin miyopatisi degisik derecelerde ve genellikle ilerleyici olmayan kas glicsUzIUgu hipotoni ve derin tendon reflekslerinin
azalmasl veya kaybi ile karakterize nadir gortilen konjenital, herediter bir néromuskuler hastaliktir. Kas glgsuzIugu ve
hipotoni en belirgin 6zellik olup en sk yUz kaslar, boyun ve gdvde fleksér kaslar, ayak dorsifleksér ve ayak parmak
fleksor kaslan etkilenir. Bazi hastalarda ince ylz gdrinimd, yUksek damak, pektus ekskavatum gibi mindr bulgular da
gorilebimektedir. Diger atipik bulgular arasinda artrogripozis, santral sinir sistemi tutulumu ve konjenital frakttrler sayilabilir.
Burada hipotoni ve bilateral femur fraktlrl ile prezente olan bir nemalin miyopatisi olgusu sunulmaktadir. Bu olgu
hipotonisi olan olgularda diger klinik bulgularla birlikte nemalin miyopatisinin ayirici tanida dtistintlmesi ve tani konmasinda
kas biyopsisinin éneminin vurgulanmasi amaciyla sunulmustur.

Anahtar Sézciikler: Femur fraktlrU, Hipotoni, Nemalin miyopatisi, Yenidogan

ABSTRACT

Nemaline myopathy is a rare congenital, hereditary, and neuromuscular disease characterized by hypotonia and
diminished or loss of deep tendon reflexes of various degrees and usually non-progressive muscle weakness. Muscle
weakness and hypotonia are the most prominent features, and most notably the facial muscles, neck and trunk flexor
muscles, foot dorsiflexors and toe flexors are affected. Some patients may also have minor findings such as thin facial
appearance, high palate, and pectus excavatum. Other atypical findings include arthrogryposis, central nervous system
involvement, and congenital fractures.

Here we present a neonate diagnosed with nemaline myopathy presenting with hypotonia and bilateral femur fracture.
This case has been presented in terms of emphasizing the necessity to consider nemaline myopathy with the other
clinical findings and the importance of muscle biopsy in the diagnosis of hypotonia in the neonatal period.

Key Words: Femur fracture, Hypotonia, Nemaline myopathy, Neonate

ayak dorsifleksér ve ayak parmak fleksorleri etkilenir. Distal
ekstremite kaslar proksimal ekstremite kaslarindan daha

Nemalin miyopatisi degisik derecelerde ve genellikle ilerleyici
olmayan kas gli¢siizIugu, hipotoni ve derin tendon reflekslerinin
azalmasl veya kaybi ile karakterize nadir gorilen konjenital,
herediter nromuskdler hastaliktir (1). Konjenital miyopatilerin sik
gorulen tiplerinden biri olan nemalin miyopatisi patogenezinden
sorumlu ¢ok sayida gen defekti bildirilmistir (2). Hastaligin siklig
1/50000 olarak tahmin edilmektedir (3).

Nemalin miyopatisinde kas gugsuzItigu ve hipotoni en belirgin
Ozellik olup en fazla yiz kaslari, boyun ve goévde fleksor kaslari,

gugsuzdur. Bazi hastalarda ince ylz gdérundmu, yiksek damak,
pektus ekskavatum gibi mindr bulgular da gdrilebilmektedir (4).
Diger atipik bulgular arasinda artrogripozis, santral sinir sistemi
tutulumu ve konjenital fraktirler sayilabilir (5). Ayrica kardiyak
tutuluma bagl kalp yetmezligine neden olabilecek progresif
kardiyomiyopati de gelisebimektedir (6). Bu yazida bilateral
femur fraktUrl ile prezente olan ve kas biyopsisi ile nemalin
miyopatisi tanisi alan bir yenidogan sunulmustur.
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OLGU

Yirmi U¢ yasindaki annenin ikinci gebeliginden, makat gelis
ve mukerrer sezaryen nedeni ile 38 hafta 6 gunlik dogan kiz
bebegin 1. ve 5. dakika Apgar skorlari sirasi ile 6 ve 7 olarak
degerlendirildi. Annenin prenatal dykustnde 6zellik yoktu.
inleme, takipne ve retraksiyonu olan hasta nazal yol ile non-
invaziv.mekanik ventilasyonda izleme alindi. Duzenli gebelik
takibi yapilan annenin; fetal ultrasonografisinde anormal bulgu
saptanmamisti. Dogum esnasinda perinatal asfiksiye yol

acabilecek uterin rUptdr, plasenta dekolmani veya umbilikal
kord prolapsusu gibi bir komplikasyon olmadigr 6grenildi. Anne
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D
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renkli nemalin cisimcikleri (B) izleniyor.
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dogum sonrasinda sorgulandi gebeligin son iki gindnde bebek
hareketlerinin azaldigini fark ettigini belirtti. Anne-baba arasinda
akrabalk ve ailede bilinen kas hastaligi 6yktsU olmadid
ogrenildi.

Fizik muayenesinde vicut agrligr 2640 gr (10-25P), bas
cevresi 35 cm (75-90P)'di. Yaygin hipotoni, derin tendon
reflekslerinde belirgin azalma, goégus deformitesi ve yuksek
damak dikkati gekiyordu. Yenidogan refleksleri zayif alinan
hastanin alt ekstremitelerinde spontan hareket olmamasi ve
uyluk bdlgesinde palpasyonda krepitasyon ve hassasiyet olmasi
nedeni ile alt ekstremite grafisi ¢ekildi. Grafide bilateral femur
fraktlrl saptandi ve her iki alt ekstremite atele alindi (Sekil 1).

Hipotoni etiyolojisine ydnelik yapilan tetkiklerinde metabolik
tarama testleri, tiroid fonksiyon testleri ve kreatin kinaz (CK)
(855U/L; N:145-725U/L) dizeyi normal sinirlarda bulundu. Géz
muayenesi normal olarak deg@erlendirildi. Ekokardiyografisinde
patolojik bulgu saptanmadi. Kromozom analizi normal olup, tip
1 spinal muskuler atrofi agisindan SMN1 geninde mutasyon
gbsterimedi.

Hipotoni nedeninin aydinlatimasi amaciyla vyapilan kas
biyopsisinde; kas lifleri arasinda belirgin ¢cap farki ve Gomori-
trikrom boyasinda bir¢ok lifte nemalin cisimcikleri ile uyumiu
kirmizi-mor renkli birikimler saptandi (Sekil 2A, B). Hasta kas
biyopsisiyle nemalin miyopatisi tanisi aldi. Solunum, enfeksiyon
kontroli ve beslenme yoninden destek tedavileri verilen
hastaya gastrostomi acgildi. Postnatal 66. ginde vucut agirlig
3435 gr olarak Onerilerle taburcu edildi.

TARTISMA

Nemalin miyopatisi; yaygin hipotoni ve kas gulgsuzlugu ile
karakterize bir konjenital miyopatidir. Klgik olgu serilerine
dayanilarak yenidogan doénemindeki sikigi 1/500000 canli
dogum olarak bildirimektedir (7).
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Kas gugsuzlugu ve hipotoni en belirgin dzellik olup 6zellikle
yUz, boyun ve gobvde fleksdr kaslar, ayak dorsifleksor ve
parmak ekstensor kaslarini tutar (1,8). Bazi hastalarda ince
yUz gérinimd, yuksek damak, pektus ekskavatum gibi mindr
bulgular da gdrulebilmektedir (4). Diger atipik bulgular arasinda
artrogripozis, santral sinir sistemi tutulumu ve Kkonjenital
fraktUrler sayilabilir (5). Bizim olgumuzda da ince yiz gérdnimu,
ylksek damak ve pektus ekskavatum ve bilateral femur fraktir(
saptand..

Hastaligin tanisinda ayrintili 6ykt alma blylk édneme sahiptir.
Prenatal ddbnemde azalmis fetal hareketler; fetal ultrasonografide
polihidramniyoz, eklem kontraktUrleri, fetal bradikardi; natal
Oyktde premattire dogum, dogum asfiksisi, malprezentasyon,
soygecmiste aile dykislU ve anne-baba arasinda akrabalik
sorgulanmalidir. Hastamizin prenatal ve natal OykUsinde
Ozellik saptanmamisti. Hastalarin fizik incelemelerinde, &zellikle
proksimal kaslarda daha belirgin olan yaygin hipotoni, derin
tendon reflekslerinde azalma ve hastaliga iliskin 6énceden
bahsedilen Klinik bulgulara dikkat ediimelidir. Laboratuvar
incelemelerinde serum CK dUzeyi normal veya hafif ylkselmistir
4,9).

Olgumuzda, perinatal asfiksi 6ykislt mevcut olmamasina
ragmen, hipotonisinde diizelme olmamasi ve ek fizik muayene
bulgularindaki  benzerlikler nedeniyle konjenital miyopati
olabilecegi disunuldu.

Dogumdan sonraki ilk aylarda elektromiyografi uygulanmasi
Onerilmekte, ancak teknik olarak ¢ogunlukla mumkin
olmamaktadir. O olgumuzda da elektromiyografi yapilmamistir.

Hipotonik bir yenidoganda konjenital miyopati tanisi; Kklinik
bulgular ile birlikte, kas biyopsisindeki histopatolojik dzellikler ile
konulur (10,11). Nemalin miyopatisi, kas liflerindeki sarkomerik
ince filamanlarin bilesenlerini kodlayan genlerin (alfa ve beta
tropomiyozin, troponin T, nebulin ve alfa aktinin) veya sarkomerik
ince filamanlarin yapim ve yikimindan sorumlu olan proteinlerin
defektleri sonucunda ortaya cikar (4). Isik mikroskobunda
Gomori-trikrom  boyamasinda c¢ubuk seklinde nemalin
cisimcikleri gorultr (1). Bu boyama ile sarkoplazma mavi-yesil,
nemalin cisimcikleri kirmizi-mor renkte boyanir. Bu cubuklarin
miyofibriller arasindaki dagilimi rastgele olmakla birlikte, siklikla
sarkoplazmaicginde subsarkolemmal alanda ve nukleus etrafinda;
nadiren de nukleus icinde yer alirlar. Klasik hematoksilen-eozin
boyasiyla gortlmezler. Bazen, yenidoganlarda oldugu gibi,
liflerin gok kUgUk oldugu durumlarda 1sik mikroskobisinde
nemalin cisimcikleri fark edilemeyebilirler. Bu gibi durumlarda
elektron mikroskobide elektron dens ¢ubuklar seklinde izlenirler
(4). Olgumuzda kas biyopsisi tanisal olmus, Gomori-trikrom
boyasinda bir¢ok lifte nemalin rodla uyumlu kirmizi-mor renkli
birikimler saptanarak kesin tani konulmustur (Sekil 2A, B).

Nemalin miyopatisi kas ve solunum sistemi tutulumunun
baslangic yasina ve siddetine gore agir konjenital (neonatal)
form, Amish nemalin miyopati, orta siddetli konjenital form, tipik

Turkiye Cocuk Hast Derg/Turkish J Pediatr Dis / 2019; 4: 302-305

konjenital form, gcocukluk gaginda baglayan form ve erigkin form
olarak sinflandinimistir (4). Ryan ve ark (5). nemalin miyopatisi
olan 143 hasta ile yaptiklan ¢alismada sirasi ile agir konjenital
form %16, orta siddetli konjenital form %20, tipik konjenital
form %46, cocukluk ¢aginda baslayan form %13, ve erigkin
baslangicli form %4 siklikta bildirmistir.

AgJir konjenital formda dogumda spontan hareketler ve solunum
gabasi yoktur. Kontrakturler ve konjenital kiriklar olabilir. Ayrica
yUksek damak, kardiyomiyopati ve oftalmopleji gorilebilir (3).
Olgumuzda da dogumda spontan hareketler ve solunum ca-
basl yoktu. Ek olarak yUksek damagdi olan olgumuzda ek olarak
bilateral femur fraktUrl mevcuttu. Yapilan diger degerlendirme-
lerde kardiyomiyopati ve oftalmopleji saptanmadi.

Ara konjenital formda dogumda spontan solunum ve hareket
mevcuttur. Hastalann erken gocukluk gaginda solunum cihazi
gereksinimi olmaktadir, oturma ve yuUrime olmamakla birlikte
hastaligin erken evresinde kontraktlrler olusmaya baslar.
Solunum yetmezligi ve pnémoni nedeni ile yasamin ilk hafta
veya aylarinda élim sik rastlanan bir durumdur (11).

Tipik form en sk rastlanan form olup erken cocukluk
déneminde bulgu verir. Juvenil form daha nadir gorilen form
olup benzer sekilde c¢ocukluk c¢aginda bulgu vermektedir.
Mevcut klinik bulgular ile bizim olgumuzda da nemalin
miyopatisi tipik konjenital form tanisi konulmustur. Nemalin
miyopatisi cogunlukla otozomal resesif gegis gosterir, nadiren
otozomal dominant gegis gosterdigi de literattirde bildirilmistir
(4). Hastamizda aile 6yktst mevcut degildi. Genetik inceleme
henlz yapilamadi.

GUnUmuzde nemalin miyopatisi i¢in kesin tedavi secenegi
olmayip, yasam kalitesinin artinimasi ve olasi komplikasyonlarin
Onlenmesi amaclanmaktadir (12). Solunum destegi, pnémoni
gibi enfeksiyonlarin gelisiminin dnlenmesi, agizdan beslenmenin
saglanamadigi durumlarda nazogastrik yol veya gastrostomi
araciigr ile beslenme, kontraktlr gelisiminin dnlenmesi igin
fizik tedavi ve diger sistemleri ilgilendiren komplikasyonlar igin
multidisipliner yaklasim oneriimektedir.

Burada hipotoni ve bilateral femur fraktirU ile prezente olan bir
nemalin miyopatisi olgusu sunulmaktadir. Bu olgu yenidogan
ddéneminde hipotoniayirici tanisinda, diger klinik bulgularla birlikte
nemalin miyopatisinin de dustnulmesinin ve kas biyopsisinin
tanidaki 6neminin vurgulanmasi agisindan sunulmustur.
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GIiRIS

0oz

Valproik asit, epilepsi, duygudurum bozukluklari, migren profilaksisi gibi hastaliklarda yaygin olarak kullanilan bir ilactir.
Terapdtik aral@inin dar olmasi ve kullanim endikasyonlarinin genigligi sebebiyle valproik asit zehirlenmeleriyle sik¢a
karsllasimaktadir. Burada valproik asit zehirlenmesi olan ve hemodiyaliz ile tedavi edilen bir olgu bildirilmistir. Bilinen hicbir
hastaligli olmayan 14 yasindaki kiz hasta intihar amacli valproik asit alma sebebiyle cocuk yogun bakim birimine kabul
edildi. Hastanin ila¢ alimindan U¢ saat sonra basvurusunda yapilan tetkiklerinde serum valproik asit seviyesi 347.8 pg/mL
olarak saptandi. Kan gazinda ytksek anyon acikll metabolik asidoz ve laktat yUksekligi dikkati ¢ekti. Metabolik asidozun
kotl prognoza isaret etmesine istinaden, hastaya organ yetmezIigi bulgulan gelismeden hemodiyaliz uygulandi. Dort
saatlik hemodiyaliz sonrasi hastanin uykuya meyili ortadan kayboldu, serum valproik asit seviyesi azalarak normal referans
araliklarina geldi. Hastanin metabolik asidozu dizeldi, laktat yUksekligi ortadan kalkti. Tedavi sonrasi bulgulart dizelen hasta
salah ile taburcu edildi. Ylksek doz valproik asit zehirlenmesi olgularinda hemodiyaliz tedavisi bagarili olabilir. Bu olguda
ylUksek doz valproik asit zehirlenmesi olan hastalarda organ yetmezIigi bulgulan gelismeden yapilan hemodiyalizin etkili
olabilecegi gosterilmistir.

Anahtar Sézciikler: Cocuk, Hemodiyaliz, Valproik asit, Zehirlenme

ABSTRACT

Valproic acid (VPA) is an antiepileptic drug that has been used for various indications. VPA intoxication is frequent
because of its narrow therapeutic range and widespread prescription for different clinical situations. We reported a
pediatric VPA intoxication case who was treated with hemodialysis. A 14-year-old previously healthy girl was admitted
to the pediatric intensive care unit three hours after ingestion of 15 tablets of controlled release VPA (7500 mg) VPA
ingestion for suicidal attempt. She was lethargic while other physical examination findings were normal. Serum VPA
level was 347.8 ug/mL on admission. Blood gas analysis revealed high anion gap metabolic acidosis and elevation
of lactate. Because of metabolic acidosis is indicating poor prognosis, hemodialysis was performed. After four hours
of hemodialysis her consciousness was improved and serum VPA level decreased and blood gas analysis revealed
normal pH and lactate level. After the first hemodialysis session, the serum VPA level continued to decrease and there
was no abnormality on blood gas analysis during follow-up. She was discharged on the third day of her hospitalization.
Hemodialysis treatment is effective in VPA intoxication because it removes the drug and treats the acidosis. In this case
report, it is shown that in case of high amount of VPA ingestion especially controlled release drug and early initiation of
metabolic acidosis, performing hemodialysis before the organ failure symptoms would be protective for further organ
failure development.

Key Words: Child, Hemodialysis, Valproic acid, Intoxication

durum bozukluklari ve migren tedavisinde siklikla kullanilan bir
etken maddedir (1).

Valproik asit (VPA) ilk defa 1978 yilinda Amerika Birlesik
Devletler'inde anti epileptik ilag olarak Uretilen ancak ilerleyen
yillarda, basta parsiyel ve jeneralize ndbetler olmak Uzere, duygu

Kullanim endikasyonlarinin fazlaligi ve terapoétik aralidinin dar
olmasi sebebiyle VPA zehirlenmeleriyle her gegen giin daha fazla
karsilagiimaktadir. VPA zehirlenmesi, hipotansiyon, tasikardi,
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hipertermi gibi vital bulgularda anormalliklerle, hiperamonyemi,
yUksek anyon acikl metabolik asidoz, hipernatremi, hipokalsemi
gibi laboratuvar bulgusu degisiklikleriyle bulant, kusma,
gjitasyon, tremor, myoklonus gibi bulgularla ve santral sinir
sistemi baskilanmasi, solunum depresyonu gibi organ sistemi
yetersizlikleriyle karsimiza ¢ikabilir (2).

Cogu olgunun yonetiminde destek tedavisi yeterli olurken, aktif
k&mur, levokarnitin destegi, naloksan uygulamasi ve hemodiyaliz
ihtiyaci olan olgular da olabilmektedir (3). Bu olgu sunumunda
amag, yuksek doz VPA zehirlenmelerinde hemodiyalizin basarili
bir tedavi yontemi olduguna dikkat gekmektir.

OLGU

Bilinen bir hastalgl olmayan 14 yasindaki kiz hasta VPA
zehirlenmesi tanisiyla ¢ocuk yogun bakim Unitesine kabul
edildi. Hastanin intihar etmek amaciyla, annesine ait olan, uzun
etkili VPA preparatindan 7500 mg (15 tablet) ictigi dgrenildi.
lag almindan (¢ saat sonra ailesi tarafindan bir dis merkeze
goturtlen hastaya mide lavajl ve aktif komuUr uygulandigi
ogrenildi. Hastanin ileri tetkik ve tedavi icin merkezimize sevk
edildigi anlasildi. Hastanin kabultinde yapilan fizik muayenesinde
genel durumunun iyi oldugu, bilincinin acik, Glaskow Koma
Skalasi puaninin 15 oldugu ancak uykuya meyilli oldugu
goruldu. Kalp tepe atimi 80/dk, tansiyon arteriyel 110/60 mm
Hg, solunum sayisi 16/dk, vicut sicakligi 36,4°C olarak él¢uldu.
Vicut agirigr 50 kg’di. Hastanin sistem muayeneleri dogal
olarak degerlendirildi. Yatis aninda alinan tetkiklerinde beyaz
klre sayisl 6.65/mm?® hemoglobin 13.3 G/dI, trombosit sayisi
228000/mm?, glukoz 68 mg/dl, BUN 18 mg/dl, kreatinin 0.84
mg/dl, sodyum 141 mEg/L, potasyum 4.04 mEqg/L, klor 110
mEag/L, kalsiyum 8.4 mg/dl, fosfor 5.7 mg/dl, total protein 7 g/
dl, albumin 4.5 g/dl, vendz kan gazinda pH:7.23, HCO,: 13.8,
BE:-14.7,PCO,: 30.9, PO,: 33.7, laktat 65.8 mmol/L(4.5-19.8),
anyon acigl 21.24 (8-16), protrombin zamani 14.7 sn(10-14.7),
uluslararasi dizeltme orani (INR) 1.21 (0.8-1.2), aktive parsiyel
tromboplastin zamani 27.6 sn (22-34), serum VPA seviyesi
347.8 (ug/mL), serum amonyak 54 pmol/L olarak saptandi.
Hastanin c¢ekilen EKG’sinde normal sinls ritminde oldugu,
aksinin normal oldugu, pr: 0.16 msn grs: 0.04 msn, gtc: 0.43
oldugu géruldu. Hastaya intravendz hidrasyon ve oral karnitin 3
gr/gun olacak sekilde baslandi. Hastanin basvuru aninda yiksek
anyon agikll metabolik asidozunun saptanmasi, serum VPA
seviyesinin 347.8 pg/mL olmasi ve serum laktik asit seviyesinin
65.8 mmol/L olmasi Uzerine hastaya hemodiyaliz yapiimasina
karar verildi. Dort saatlik hemodiyaliz sonrasi hastanin serum
VPA seviyesinin 153 pg/mLe geriledigi, kan gazi degerlerinin
pH:7.48 HCO,:23.1 BE:-2.5, PCO,:28.3, Laktat: 18.2 mmol/L
oldugu goruldu. Hastanin tekrar hemodiyaliz ihtiyaci olmadi.
Hastanin karnitin tedavisine devam edildi. Hastanin takibinde
VPA seviyesi tedricen 107.6 pg/mL, 80.4 pg/mL,67.9 ug/mLye
geriledi. Taburculuk oncesi bakilan son VPA seviyesi <12.5
olarak olculdi. Kan gazi degerleri normal araliklarda seyretti.

Takibinin GgUnct guntnde genel durumu iyi, vital bulgular stabil
seyreden kan gazinda asidozu olmayan, serum VPA seviyesi
eser miktara gerileyen hasta salah ile taburcu edildi.

TARTISMA

Valproik asit, epilepsi, duygu durum bozukluklar ve migren
profilaksisinde siklikla kullanilan bir ilagtir. Oral yolla alindiginda
hemen hemen tamamina yakini gastrointestinal kanaldan emilir.
Plazmada pik konsantrasyonuna alti saatte ulasir, uzun etkili
ve ge¢ salinimli formlarinin pik konsantrasyon zamani 24 saate
kadar ulagabilir. Terapdtik konsantrasyonlarinda %90 oraninda
plazma proteinlerine baglidir. Ancak bu baglanma orani, plazma
VPA seviyesi 300mg/Lyi astiginda %35’e kadar gerileyebilir. (3)

Valproik asit metabolizmasi karacigerde glukuronidizasyon ve
oksidasyon Uzerinden ilerler. Metabolizmnanin %80’ini glukuroni-
dazasyon olusturur. Oksidasyon islemi hepatositsitozolU ve mi-
tokondrisinde gerceklestirilir. Oksidasyon isleminde levokarnitin
molekUlU kofaktér olarak iglev gortr (3).

Sunulan olgu bagvurudan ¢ saat dnce intihar etmek amagl
15 adet uzun salinmli 500 mg tablet almisti. Hastanin aldigi
miktar 7500 mg’di. Uzun salinm formlu ilagla zehirlenme
gerceklesmisti. Hastanin gastrointestinal  sisteminden ilaci
uzaklastirmak igin mide lavajl, ilag emilimini engellemek igin de
aktif kdmur uygulanmisti fakat bu islemler ilag alimindan G¢ saat
sonra yapllabildigi icin, ilacin kana gegmesini engelleyemedigi ve
hastada metabolik asidoz gelistigi saptandi. Hastanin basvuru
aninda bakilan serum VPA seviyesi 347.8 (ug/mL)’di.

Valproik asit zehirlenmelerinin  tanisinda ayrnintil anamnezin
Onemi bUydktldr. Hangi ila¢ preparatinin alindigi, ka¢ saat dnce
ve ne kadar alindigr ayrintili olarak sorgulanmalidir. Uzun etki
sureli ve ge¢ salinimli preparatlarla olan zehirlenmelerin takibinin
daha uzun sUre gerektirebilecegi géz dninde bulundurulmalidir.
Eslik eden bagka ilag, alkol ve uyusturucu aliminin olup olmadig,
ilacin kazaen mi yoksa bilerek mi alindigi sorgulanmalidir.
Serum VPA seviyesi tim olgularda mutlaka olctlmelidir. Tek
Olgtimle yetiniimemeli 4-6 saat araliklarla serum VPA seviyesinin
degerlendiriimesi aralkli olarak yapimalidir. Elektrolit dlgtima,
kan gazi, kan sekeri, serum amonyak seviyesi, karaciger
fonksiyon testleri, tam kan saymi tetkikleri degerlendirilmelidir
(1-3).

Serum VPA seviyesinin yUkselmesi oldukca genis spektrumda
bulgularla karsimiza ¢ikabilir. Hastalarin bir kismi asemptomatik
olabilir. Klinik bulgularin siddeti ile serum VPA seviyesi arasinda
iliski vardrr. Klinik bulgular icinde en sik santral sinir sistemi
bulgulart goruldr. Letarjiden komaya kadar santral sinir sistemi
baskilanmasi VPA zehirlenmelerinde gorUlebilir (4).

Spiller ve ark. (5) calismasina gore serum VPA seviyesi 850
mg/L’nin Uzerindeki tim olgularda koma, olgularin %63’inde
entUbasyon gerektiren solunum depresyonu, %25’inde hipo-
tansiyon gdzlenmistir. Metabolik sorunlardan, hipernatremi,
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hipokalsemi, yUksek anyon acikli metabolik asidoz ve hipera-
monyemi ile karsilasilabilir (5).

Ozellikle yiksek anyon acikll metabolik asidoz kéti prognoz
gostergesidir. Kemik iligi stpresyonuna bagll trombositopeni ve
pansitopeni gdzlenebilir. Akut zehirlenmede nadiren pankreatit,
hepatotoksisite ve bdbrek yetmezligi gortlebilir. Valproik asit
iliskili hiperamonyemik ensefalopati (VHE) biling degisiklikleri,
tek veya iki tarafll norolojik bulgular ve artis nébet sikligr seklinde
tanimlanmisg bir Klinik durumdur. VHE, serum VPA seviyesinden
bagmsiz olarak gortlebilir (3).

Bizim olgumuzda basvuru aninda yapilan fizik muayenede
anormal bir bulgu saptanmadi. Genel durumu iyi, Glaskow
Koma Skalasi puani 15’ti ancak uykuya meyilliydi. Vital bulgulari
normal olarak degerlendirildi. Hastanin kan sayiminda patolojik
bulgu goértimedi. Serum amonyak seviyesi normal referans
araliklarindaydi. Hastanin elektrolit imbalansi yoktu. Bdbrek
ve karaciger fonksiyon testleri olagandi. Ancak kan gazinda
artmis anyon acikll metabolik asidoz ve laktat yuksekligi dikkati
cekmekteydi.

Yiksek doz VPA alan olgularin gogunda destek tedavisi yeterli
olmaktadr. ilag almindan itibaren 18 saatte kadar 1g/kg do-
zunda aktif kdmur uygulanmasi 6nerilmektedir (6). Aktif kdmar
uygulanirken nazogastrik yol ile verilmemesi, dzellikle santral si-
nir sistemi baskilanmasi olan hastalarda ancak kafli enttibasyon
kanUlU ile entUbe edildikten sonra nazogastrik tUp ile aktif kdmur
uygulanmasi énemlidir. Gelis aninda biling durumu, solunum
yolunu korumakta guclik cekebilecek hastalarda entibasyon
secenegi degerlendiriimelidir. Vital bulgulardaki anormalliklerin,
ornegin hipotansiyonun uygun yaklagsimlarla tedavi edilmesi
gerekmektedir. VPA zehirlenmelerinde, oksidasyon mekaniz-
malarinda etkili olan levokarnitin kullanimi tavsiye ediimektedir
(7). Semptomatik olgularda damardan 100 mg/kg dozunda
maksimum doz 6 gram olacak sekilde 30 dakikada levokarnitin
yUklemesi yapilabilir. Ytkleme sonrasinda 15mg/kg’dan ginde
4-6 defa olacak sekilde idame tedavisine gecilmelidir. Asemp-
tomatik olgularda oral L-karnitin uygulanabilir.

Arslankoyll ve ark. (8) 4000 mg uzun etki sureli valproik asite
maruz kalmis bir olguyu bildirmislerdir. Bu olguda basvuru
anindaki fizik muayenede hastanin genel durumunun kotl ve
bilincinin kapall oldugu, baslangic tedavisi olarak levokarnitin
baslandigi ancak solunum sikintisi ve hava yolunu korumada
gUclUk sebebiyle mekanik ventilasyon intiyaci oldugu belirtilmistir

®).

Bizim olgumuzda da, rutin destek tedavilerinin yanisira levokar-
nitin tedavisi 3x1 g olacak sekilde oral yolla baslandi.

Yiksek doz (300mg/L’den fazla) serum VPA seviyesi varliginda,
molekUllin plazma proteinlerine baglanma oranlarinda azalma-
ya bagl olarak serbest serum VPA miktari artis gdstermektedir.
Ayrica valproik asitin diistk molekdl agirigina ve dusuk dagiim
hacmine sahip olmasi ekstrokorporeal yontemlerle uzaklastiril-
masini daha olanakl hale gelmektedir (9).
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Temel ve ark. (10), ylUksek doz VPA alimi sonrasi santral sinir
sistemi baskilanmasi olan hasta hemodiyaliz ile etkili sekilde
tedavi ettiklerini bildirmistir.

Al Aly ve ark.nin galismasinda, inotrop ihtiyaci ve solunum
yetmezligi olan VPA zehirlenmesi olgusunun hemodiyaliz ile
tedavi edildigi bildirilmistir (2).

Yine sunulan bir olgu &érneginde serum VPA seviyesi 300
mg/L'nin  Uzerindeyse ekstrakorporeal yontemlerin  basaril
olabilecegi bildirilmistir (11).

Ghannoum ve ark. Valproik asit zehirlenmelerinde mutlak hemo-
diyaliz endikasyonlarini, serum VPA konsantrasyonu 1300 mg/L
(9000 p mol/L)'nin Gzerindeyse ve VPA zehirlenmesine bagli
sok veya serebral 6dem varligi olarak, rolatif endikasyonlarini
ise, serum VPA konsantrasyonu 900 mg/L (6250 py mol/L)'nun
Uzerindeyse, mekanik ventilasyon ihtiyaci gerektiren solunum
depresyonu ve koma varligl, akut hiperamonyemi, kan gazinda
serum pH < 7.10 olarak bildirmiglerdir (12).

Hastanin basvuru aninda alinan kan gazinda pH degeri 7.23
olarak dlglimustu. Artmis anyon agikli metabolik asidozunun ve
laktat yuksekliginin ilag aliminin Ggudnct saatinde ortaya ¢ikmasi
sebebiyle hastaya bir seans hemodiyaliz uygulandi. Hemodi-
yaliz sonunda hastanin serum VPA seviyelerinin hizla distigu,
kan gazinda metabolik asidozun ve laktat yiksekliginin ortadan
kalktigr goruldt. Dustincemize gdre zehirlenmenin erken saat-
lerinde hemodiyaliz ile ilacin uzaklastirimasi ve asidozun tedavi
edilmesi hastada izlemde gelisebilecek daha agir laktik asidoz
ve organ yetmezliklerini engelledi.

Thanacoody’nin galismasinda da serum VPA dizeyinin 850
mg/L’nin Gzerinde olmasi, ciddi hiperamonyemi varlig, elektrolit
imbalansi ve asid baz dengesizligi durumunda, VPA'nin ekstra-
korporeal yolla uzaklastirimasi énerilmistir (13).

Valproik asitin ekstrakorporeal olarak uzaklastirimasi ile ilgili
yayinlanmis randomize kontrolli calisma yoktur. Bundan dolayi
VPA zehirlenmesinde sinirlarn tam olarak belirlenmis bir ekstra-
korporeal tedavi endikasyonu yoktur. Bu sebeple her hastanin
kendi klinik durumu g6z 6ntnde bulundurularak tedavi sece-
neklerinin degerlendiriimesi dnemlidir. Hastanin aldidr ilacin mik-
tan, alim suresi, fizik muayenesi ve laboratuvar bulgular kadar
klinik gidisinin takibi de muhimdir.

Olgumuzun ilag alimini takiben U¢ saat iginde kan gazinda
artmis anyon ac¢ikl metabolik asidoz saptanmasi, uykuya meyil
bulgusunun ortaya ¢ikmasi ve laktat yukselmesi hastanin kotu
prognozunun olabilecegini dustindUrmustir (3). Valproik asit
plazma duizeyinin altinci saatte en yUksek seviyesine ¢ikacagi
bilindiginden ve hastamizin da ge¢ salinmli tablet aldigi gz
oninde bulunduruldugunda hastada proaktif davranimis
ve ekstrakorporeal yontemle ilag uzaklagstrma yodntemine
basvuruimustur. Sunulan vaka literatirdeki diger vakalardan
hastanin klinik bulgulan agirlasmadan ve organ yetmezlikleri
gelismeden ilag uzaklastrimasi yapildigr icin  farkliik
gbstermektedir. Plazma proteinlerine ylksek oranda baglanan
ilaglarin ekstrakorporeal yontemlerle uzaklastirimasinda plazma
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degisimi  kullaniimasina ragmen valproik asitin farmakolojik
Ozellikleri nedeniyle yUksek doz alm sonrasi zehirlenme
durumundahemodiyalizilag uzaklastirmada etkilidir (12). Valproik
asit zehirlenmelerinde alinan dozun miktarina bagl olarak
plazma proteinlerine baglanmasinin azalmasi, serumda serbest
miktardaki VPA seviyelerinin artmasina ve toksik etkilerin daha
fazla ortaya ¢ikmasina sebebiyet verebilmektedir. Valproik asit
molekUl yapisi itibariyle diyalize edilebilir bir maddedir. Yiksek
doza maruziyet durumlarinda plazma proteinlerine baglanan
miktarin azalmasi, serbest VPA molekul miktarinin artmasina
bagll olarak toksik etkilerin daha fazla olmasi kaginimaz
olacaktir. Bu sebeple hastalarin maruz kaldigi VPA miktarinin
fazla oldugu durumlarda ve &zellikle metabolik asidoz ve
laktat yUksekligi varliginda, plazma proteinlerine baglanmamis,
serbest halde bulunan VPA molekdullerinin ekstrakorporeal yolla
uzaklastinimasinin izlemde gelisebilecek organ yetmezlikleri icin
koruyucu olacagi dustndlmasttr. Son olarak ilag zehirlenmeleri
gibi dinamik Klinik streclerin takibinde gelisen bulgularin titizlikte
takip edilmesi ve eger hasta basvurusu birinci ve ikinci derece
saglk kuruluslarina yapilmissa hastalara ilk mudahalelerin
yapiimasinin ardindan ileri merkezlere yonlendiriimesi, tedaviye
erken baglamak acgisindan buytk 6énem tasimaktadir.
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Asllama enfeksiyon hastaliklar yUkinU azaltan temiz su erisiminden sonra ikinci en 6nemli yontemdir. Agi etkinligi bireyler
arasinda farklilik géstermektedir. Mikrobiyotanin immtn sistemin gelismesinde birgok role sahip oldugunun gdsterilmesi
as! etkinliginde de rol oynayabilecegini distndidrmUstir. Bu derlemede, mikrobiyotanin asi yanitlar Uzerine etkileriyle ilgili
yayinlari 6zetlemeyi hedefledik. Bazi galismalar, bagirsak mikrobiyotasinin farkli Gyelerinin belli immadn hticre baltimlerinin
gelisimini dUzenleyerek sistemik bir etki yaptigini gostermistir. Ayrica yapilan galismalarin sonuglari gelismekte olan
Ulkelerde agllarin etkinliginin gelismis Ulkelere goére daha az olmasinda mikrobiyotanin bozulmasinin etkili olabilecegini
dustndurmektedir. Birgok galisma probiyotiklerin uygulanmasinin ardindan serum antikorlannin arttigini géstermekle
birlikte, bu yanitlar plasebo kontrollerdeki yanitlardan anlamli olarak daha ylUksek bulunmamistir. Bazi probiyotikler
bir asi icin 6zgll etkiler gdstermekle birlikte diger asilarda etkisiz olmustur. insanlarda yapilan calismalarda prebiyotik
kulanminin agi etkinligine etkisi gosterilememistir. Mikrobiyotanin immdn sistemin gelisimindeki merkezi roll nedeniyle,
mikrobiyotanin asi etkinligi tzerinde etkili olmasi olagandir. Ancak simdiye kadar az sayida veri bulunmaktadir. Burada
Ozetlenen calismalar belli dlglide asi-mikrobiyota iligkisini gdstermekle birlikte, bu konuyla ilgili daha fazla galismaya

Objective: Vaccination is the second most important method after access to clean water that reduces the burden of
infectious diseases.Vaccine efficacy varies among individuals. The fact that microbiota has many roles in the development
of the immune system has suggested that it may play a role in vaccine efficacy. In this review, we aimed to summarize
publications about the effects of microbiota on vaccine responses. Some studies have shown that different members of
the gut microbiota have a systemic effect by regulating the development of certain immune cell segments. In addition,
the results of the studies suggest that microbiota deterioration may be effective on the lower efficacy of vaccines in
developing countries than developed countries. Although many studies showed that serum antibodies increased after
the application of probiotics, these responses were not significantly higher than the placebo controls. Some probiotics
show specific effects for a vaccine but have been ineffective for others. In human studies, the effect of prebiotic use on
vaccine efficacy has not been demonstrated. Due to the central role of microbiota in the development of the immune
system, it is common for the microbiota to have an impact on the efficacy of the vaccine. However, there are few data
to date. Although the studies summarized here indicate a certain degree of vaccine-microbiota relationship, further

farkliliklar gdsterebilmektedir  (1). Asi yetersizliginde genetik
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GiRiS

Asllama enfeksiyon hastaliklar yUkind azaltan temiz su

(HLA haplotipleri), maternal antikor gecisi, artmis antijen
yukUl, malnutrisyon, besin eksikligi, antibiyotik kullanimi,
paraziter hastaliklar gibi bircok faktor etki etmektedir (2).

erisiminden sonra ikinci en 6nemli yontemdir ve dunyada
yilda 6 milyon &lumU &nledigi tahmin ediimektedir. Ancak
asinin gelistirdigi bagisiklik yaniti bireyler arasinda belirgin

Mikrobiyotanin immdn sistemin gelismesinde bir¢cok role sahip
oldugunun gosterilmesi agi etkinliginde de rol oynayabilecegini
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distndtUrmusttr (3,4). Bu derlemede, mikrobiyotanin asi
yanitlar Uzerine etkileriyle ilgili yayinlan 6zetlemeyi hedefledik.

Literatirde bulunan mikrobiyota ve immun sistem iligkisi,
mikrobiyotanin, mikrobiyota tarafindan Uretilen metabolitlerin,
antibiyotiklerin, anne sutuntn, probiyotiklerin ve prebiyotiklerin
asl etkinligi Uzerine etkisi, asinin mikrobiyota Uzerine etkisi ve
probiyotiklerin asi adjuvani olarak kullanilimasi ile ilgili basta
gebeler, yenidogan bebekler ve ¢ocuklarda yapiimis calismalar
olmak Uzere 6nemli sonuglan olan bazi erigkin calismalar
incelenmis ve bu derlemeye alinmistir.

1. Mikrobiyota ve immiin Sistem iligkisi

Yenidogan bebeklerde intestinal mikrobiyom gelismesinde
gestasyonel yas, dogum sekli, bebegin emzirilmesi, pre- veya
probiyotiklerin kullanimi ve annenin beslenmesi ve annenin
agirhgr rol oynamaktadir (5-7). Antibiyotik maruziyeti konak
mikrobiyotasinin kompozisyonunu belirgin sekilde degistirerek
mikrobiyomun cesitliliginde uzun sUreli azalma ve bozulmaya
(disbiyozis) neden olmaktadir (8,9). Gebelik sirasinda antibiyotik
kullanimi bebek mikrobiyotasini en az 3 ay etkilemektedir
(10). Yenidoganin immUn sisteminin  programlanmasinda
gelisen bagirsak mikrobiyomu anahtar rol oynamaktadir ve
mikrobiyomun bozulmasi sistemik immuniteyi anlamli sekilde
etkileyebilmektedir. Farelerde mikrobiyotanin erken postnatal
dénemde dogal (“innate”) bagisiklik gelisiminde anahtar bir rol
oynadigi gosterilmistir (5). Yenidoganin antibiyotik maruziyeti
de prematlire bebeklerde gec¢-baslangicli sepsis duyarliiginin
artmasiyla iliskilendirilmistir (11). Mikrobiyota ayrica helper T
ve regulatuvar T hucre yanitlarinin  dizenlenmesiyle birlikte
adaptif immUn yanitlarn sekillendiriimesinde anahtar  bir
rol oynamaktadir (12). Saglikli yetiskin insanlarin bagirsak
mikrobiyomunun kompozisyonu ve fonksiyonundaki bireyler
arasl farkliliklarin da mikrobiyal uyaranlarin etkisiyle kandaki
inflamatuvar sitokin Uretimi ile iliskili oldugu gdsterilmistir (13).

Mikrobiyota ile immuUn sistem arasindaki karsilikli etkilesimi
tamamen 6zel steril kosullarda yetistiriimis ve bagirsaklari higbir
mikropla karsilasmamis “germ-free” (GF) farelerde arastinimistir
(14). GF farelerin higbir mikropla karsilasmamis bagirsaklarinin
geleneksel yontemlerle Uretilmis, bagirsaklar patojen olmayan
mikroplarla karsilasmis “spesifik patojen-free” (SPF) farelerin
mikrobiyotasiyla  kolonizasyonu  saglanmisti.  Boylelikle
GF farelerin gastrointestinal sistemlerinin  mukozal immun
fonksiyonlarinin iyilestigi gdsteriimistir. Bu durum, bagirsak-iligkili
lenfoid dokunun (GALT) gelismesi ve olgunlasmasi igin bagirsak
mikrobiyotasinin gerekliligini kanittamaktadir (15). Bazi ¢calismalar,
bagirsak mikrobiyotasinin farkli Gyelerinin belli immudn hdcre
baltmlerinin gelisimini dizenleyerek sistemik bir etki yaptigini
gbstermigtir (1,2). Bununla birlikte, mikrobiyal metabolitlerin de
bagirsakta hicresel agdlara etki ederek mikrobiyomun immuan
yanitlar yonlendirebildigi gosterilmistir (1,3).

Dogustan gelen ve adaptif immudn bilesenler mikrobiyal
kompozisyon tarafindan dizenlenir (2,3). Toll-like reseptorler
(TLR) ve nikleotid-baglayan oligomerizasyon domaini (NOD)
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araciigiyla  mikroplarin - algilanmasi  bagirsak  mikrobiyal
homeostazini  saglamak icin  ¢ok onemlidir (2). Fare
calismalarinda, bu reseptorleri ve/veya sinyal uyum proteinleri
(MyD88 gibi) olmayan farelerde mikrobiyotanin farkll veya
disbiyotik oldugu ve bir¢gok vakada hastaligi tetikledigi tespit
edilmistir (16). Bu “disbiyotik mikrobiyota” vahsi tip konakgilara
transfer edildiginde de hastaligin olustugu goértimastir (17).
Salgisal IgA gibi adaptif yanitlarn da mikrobiyota Uzerine
etkisi vardrr. IgA mikroorganizmalarin  bagirsak limeninde
sinirlandinimasinda ¢ok Gnemlidir. IgA eksikligi olan farelerde
intestinal bariyerden mikrobiyota gecisin arttigi ve mikroba 6zgu
serum IgG dUzeylerinin arttigi gdzlenmistir (18).

Konakgl ve yerlesik mikrobiyal toplulugun yani mikrobiyotanin
yeni bir sUperorganizma olarak kabul edimesi hastalik
olusumu ve tedavi algisini degistirmektedir. Bu durum, asi ve
adjuvanlar gelistirilirken ve asi yanitlarinin degerlendiriimesinde
de mikrobiyotanin da g6z &nidne alnmasi gerektigini
dUstndUrmektedir.

2. Mikrobiyotanin Asi Etkinligi Uzerine Etkisi

Mikrobiyomun immun sistemi etkileme yollarina dair giderek
artan bilgi birikiminin yaninda mikrobiyomun asi yanitlarina etkisi
konusunda sinirli sayida yayin bulunmaktadir.

Erigkinlerde intestinal mikrobiyotanin bilesim, filum dUzeyi
ve toplam fonksiyon agisindan hayat boyu stabil kaldid
saptanmigti.  Ancak ¢ocuklarda mikrobiyal bilesenler ki
yasina kadar ¢ok degiskendir ve ¢evresel maruziyetlere ¢ok
duyarlidir. Bu durum, gelecekteki immun yanitlan etkileyebilir
(2,3). Malnutrisyon, genetik 6zellikler, sosyoekonomik durum,
enfeksiyon hastaliklar, dogum sekli, dogum haftasi, cocugun
veya gebelikte annenin antibiyotik kullanimi ve probiyotik
kullanimi bagirsak mikrobiyal topluluklarini degistirerek de asi
etkinligini etkileyebilir (1). Buna goére blyUk ihtimalle bagdirsak
mikrobiyomunun bebeklik ddneminde yapilan agllara karsl
gelisen immuln yanita etkisi yasamin ilerleyen déneminde
yapilanlara gére daha fazladir (19).

Yetigskin gonullllerle yapilan bir ¢alismada uygulanan oral
canl zayfflatimis Salmonella Typhi (Ty21a) asisinin intestinal
mikrobiyotanin  kompozisyonunu, c¢esitliligini veya stabilitesini
bozmadigr gortimustdr (20). Asiyla iliskili yanitlar kandaki CD8+
hicrelerdeki IFN-y ve S. typhi LPS’ye karsi serum IgG ve IgA
titreleri  OlcUlerek degerlendirilmistir. Alti asllanmisg  bireyden
dérdinde asilama sonrasi artmis IFN-y yanitlar gortimastar.
Bu bireylerin, asilanmis ve daha dustk IFN-y yaniti olan iki
bireye godre daha fazla mikrobiyota cesitliligi ve zenginligi
gosterdikleri  belirlenmistir.  Aynica, IFN-y dUzeyleri yiksek
bireylerin mikrobiyotasinda daha yUksek oranda Clostridium
tdr0  bakteriler bulunmustur. Bu calismada, asi etkinliginin
kommensal mikrobiyota toplulugunun kompozisyonu ile iligkili
olabilecegi 6ne surdlmastdr (19).

Baska bir calismada, farkll cografi bolge kdkenli (farkl
genetik yapida ve farkl MHC allel yapisina sahip) makaklarin
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canli zayiflatiimis Shigella dysenteriae asisi sonrasi vahsi tip
S.dysenteriae ile kargilagsmaya verdikleri yanit degerlendirilmistir
(21). Makaklarn gaita mikrobiyotalarinn asilanma sirasinda
ve vahsi tip S.dysenteriae ile karsilasma sonucu degistigi
de gosterilmistir. Vahsi tip S. dysenteriae ile karsilasma
sonucunda korunmasi artmig olanlarin intestinal mikrobiyota
kompozisyonunun yUksek derecede cesitlilik gosterdigi tespit
edilmistir. Calisma, daha fazla cesitlilige sahip bir intestinal
mikrobiyotanin enterik patojenlere yanitta koruyucu bir rol
oynayabilecegi sonucuna varmistir (20).

Hallander ve ark.’nin (22) 2002’de yaptidi bir galismada oral
OlU kolera agsisina antikor yanitinin uygun hijyen kosullari ve
distik enfeksiyon hizlarinin oldugu isveg gibi batili bir toplumda,
Nikaragua gibi kétl hijyen ve artmis enterik hastalik ydkinin
oldugu bir Ulkeye gére iki kat daha fazla oldugu gdsteriimistir.
Levine ve ark. (23) 2010 yiinda yaptiklarn derlemede fekal-oral
bakteriyel maruziyetin immun yanitlar baskilayarak oral kolera
asllarinin etkinligini azalttigini ortaya koymustur. Benzer sekilde,
kot hijyen kosullarina sahip gelismekte olan Ulkelerde rotavirus
asilarinin etkinliginin endUstrilesmis Ulkelere gore daha dusuk
oldugu kanitlanmistir (24, 25). Grassly ve ark. (26), 2009 yilinda,
Kuzey Hindistan’in yoksul bdlgelerindeki ¢ocuklarin, daha iyi
hijyen kosullarina sahip ve daha zengin diger bdlgelerdekilere
goére oral polio asisina daha distk mukozal immun yanit
gelistirdigini  g&stermiglerdir. Asinin viral ya da bakteriyel
olmasindan bagimsiz olarak gelisen immun yanit ko6t hijyen
kosullarinin oldugu yerlerde dikkat c¢ekici sekilde zayiftir. Bu
durum, gelismekte olan ve kot hijyen sartlarina sahip bolgelerde
fekal-oral bakteriyel maruziyetin hayatin erken déneminde
olmasina baglanmistir. Beslenme de bu durumla iligkili bir
bilesen olabilir. Ancak, 2011 ve 2012 yillannda Banglades’te
benzer sekilde beslenen toplumlarda, oral kolera asisina karsi
gelisen antikor yanitlarinin ¢cok genis bir yelpazede yer aldigi
ve sadece besin eksikligiyle aciklanamadigi bildirilmistir (1).
Gocuklarda bu etkilerin asil sorumlusunun “cevresel enteropati”
oldugu 6ne surllmektedir (27). Cevresel enteropati, bilinen bir
enfeksiydz etkenden bagimsiz olarak, ince bagirsakta villuslarda
kintlesme ve artmis intestinal gecirgenlik ile ince bagirsak
bariyerinin disfonksiyonu ve kronik intestinal enflamasyondur
(24). Cevresel enteropati, subklinik kronik inflamatuar bir durum
olup, ¢cocuktaishalli bir hastalik gegirmeden bile malabsorbsiyon,
malnutrisyon ve blyUme geriligi ile sonuglanabilir (24). Cevresel
enteropati goézlenen ¢ocuklarda ince bagirsak mikrobiyotasi
degismis ve disbiyotikti. Bu vakalarda genellikle Klebsiella,
E.coli ve Bacteriodes gibi gram-negatif patobiyontlarin
(cevre kosullan degistiginde hastaliga yol agabilen simbiyotik
mikroorganizmalar) asirn gogalmasi goértimektedir (28). Cevresel
enteropati etiyolojisi bilinmese de, kirli su ve yiyeceklere ylksek
derecede maruz kalinan bolgelerde yasayan bireylerin gok
cesitli patojen mikroorganizmalara maruz kalmasinin etkisinin
oldugu dusunulmektedir. Benzer sekilde Guney Afrika’nin fakir
bdlgelerindeki gocuklarin, Kanadall ¢gocuklara gére mikrobiyal
uyaranlara karsl sitokin yanitlarinin énemli derecede dusUk
oldugu saptanmistir (29). Bu durum, kétU hijyen kosullarinda
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patojen mikroorganizmalara temasin immun sistemde ve antijen
maruziyetine yanitta degisiklikler meydana getirebilecegini
dUstndUrmektedir (30). Ayrica mikrobesin eksiklikleri, yiksek
HIV ve tlberkUloz insidanslar, asllama &ncesinde anneden
plasenta ya da anne sutl yoluyla gegen daha yUksek
duUzeylerdeki immunogobdlinlerin de gelismekte olan Ulkelerde
azalmis asl yanitina etkisi olabilecegi 6ne strtimustir (31, 32).

Huda ve ark. (33), Bangladesli 48 gocukta asi etkinliginde
mikrobiyotanin etkisini arastirmistir. Gaita mikrobiyotasi 6, 11
ve 15. haftalarda rRNA gen amplifikasyonu ve sekanslamasi ve
Bifidobacterium’a 6zgul kantitatif polimeraz zincir reaksiyonu ile
tanimlamistir (33). Calisma da 15. haftada BCG gecikmis tip
hipersensitivite deri testi yaniti, OPV, TT ve hepatit B virusu icin
IgG asI yanitlan ve her astya 6zgul T-hiicre proliferasyonu ve timik
indeks ultrasonla degerlendirimistir. Gaita mikrobiyotasinda
baslangicta Actinobacteria  (daha ¢ok  Bifidobacterium
longum subspecies infantis) baskin bulunmus ve 15. haftada
Proteobacteria ve Bacteroidetes artmistir. Actinobacteria fazlalig
BCG, OPV ve TT'ye T hlcre yanitlanyla; IgG yanitlaryla; geg tip
hipersensitivite yaniti ve timik indeks ile pozitif iligkili bulunmustur.
Bakteriyel cesitlilik ve Enterobacteriales, Pseudomonadales ve
Clostridiales’in agir gogalmasi notrofili ve azalmis asi yanitlar
ile iliskili bulunmustur. Bifidobacterium baskiniginin erken
bebeklik ddneminde timik gelisimi ve T hicre proliferasyonunu
arttirarak hem oral hem parenteral asi yanitlarini arttirabildigi,
bu paternden sapmanin ise daha genis bakteriyel cesitlilikle
sonuglanarak sistemik inflamasyon (nétrofili) ve daha dustk
asi yanitlarina yol agabildigi bulunmustur (30). Erken bebeklik
ddéneminde dustk cesitlilikle birlikte Bifidobacterium baskinhigi
bebegin saghg icin uygun olabilir ancak yasamin ilerleyen
dénemlerinde diyet daha fazla cesitlendiginde ytksek cesitlilik
daha yararl olabilir. Asl yanithhidr erken bebeklik déneminde
bifidobakterilerin cogalmasini destekleyen oligosakkaritlerden
zengin anne sutlyle beslenmenin desteklenmesiyle gesitliligi
sinirlayan intestinal bifidobakterilerin arttinimasi ve disbiyozisin
en aza indirgenmesiyle iyilestiriimesi mUmkdn olabilir (30). Bu
sonuglar, gelismekte olan Ulkelerde asilarin etkinliginin gelismis
Ulkelere gore daha az olmasinda mikrobiyotanin bozulmasinin
etkili olabilecegini distindtrmektedir (30).

Harris ve ark.’nin (34) Gana’da yaptigi baska bir calismada oral
rotavirus asisina yaniti olan (UgUnclU asl dozundan dort hafta
sonra serum rotavirus IgA diizeyleri =20 IU/ml) ve yanitsiz olan 39
vakanin bagirsak mikrobiota kompozisyonlari degerlendirilmistir.
Calismada agsl yaniti olan vakalarda UcUncl asi dozundan
once alinan gaita drneklerinde Streptococcus gallolyticus’un
goreceli olarak arttigi, Bacteriodetes filumunun azaldigl ve
Enterobacteria-Bacteroides  oraninin  arttd  bulunmustur.
Asl yanitsizligi olan ve olmayan vakalar arasinda intestinal
mikrobiyota c¢esitliligi agisindan anlamli fark bulunmamistir.

Mullie ve ark.’nin (35) Fransa’da fermente formiila veya standart
formUle verilen 20 bebekte yaptiklan galismada intramuskiler
pentavalan difteri-tetanoz-asellller bogmaca-inaktif polio-
Haemophilus influenzae tip b agllamasindan sonra fekal polio-



spesifik IgA ve fekal bifidobakteri dizeyleri bakilmistir (35). Fekal
polio-spesifik IgA dUzeylerinin fekal bifidobakteri dizeyleriyle
-0zellikle de B. longum/B. infantis ve B. Breve- korele oldugu
ve fekal B. longum/B. infantis dlzeyleri daha yuiksek olan
bebeklerde polio-spesifik IgA dlzeylerinin de anlamli sekilde
daha yiksek oldugu gdzlenmistir (p <0.02).

Malnttrisyonun intestinal mikrobiyota bilesiminde
Proteobacteria’ nin artmasi ve bUyUme hiznin azalmasini
iceren yaygin etkileri oldugunu bildirilmistir (1). Bir calismada,
¢olyak hastaligl olan bireylerde hepatit B asisina karsi gelisen
serum Ig G antikorlarinin aktif hastaligi olan vakalarda azaldig
gosteriimistir (36). Bu da, konakginin genetik komponentinin
etkisi olasiligini azaltmaktadir. Malnutrisyon vakalarinda bagirsak
patobiyontlarinin ve inflamatuar medyatorlerinin asi antijenlerinin
immun yanitlarini etkileyebilecedi 6ne surilmektedir (1).

Mikrobiyotanin asi etkinligi Gzerine hem c¢ocuklarda hem de
yetigskinlerde yapilan c¢alismalar Actinobacteria filumunun
(Actinomycetales, Coriobacteriaceae ailesi, Corynobacterium
ve Rothia ve Ozellikle B. longum tlrleri ) goreceli fazlaiginin
oral ve parenteral asilara daha ylksek humoral ve hlcresel
yanitlarla iligkili oldugunu (30, 32), filum Proteobacteria’nin
(Enterobacteriales ve Pseudomonadales siniflar) goreceli
fazlaiginin bu agilara daha dustk yanitlarla iligkili oldugunu
gbstermistir (30). Bununla birlikte, bebekler ve yetiskinlerde
filum  Firmicutes’in (Lachnospiraceae ve Ruminococcaceae
aileleri ve S. Gallolyticus tlrleri) goreceli fazlaligi oral asilara karsi
daha yuksek humoral ve hicresel yanitlarla iligkili, bebeklerde
Bacteriodes filumunun goreceli fazlaligi ise oral asilara karsi
daha dustk humoral yanitlarla iligkili bulunmustur (19, 31).

Enterik patojenler, kommensal bakterilerle bir yansa girerek
bagirsaklar kolonize etmeye calisir (1). Dolayisiyla, daha stabil
bir mikrobiyom enteropatojenlerin neden oldugu degisikliklere
daha etkili sekilde direnebili. Bazi mikrobiyota turleri ile
aslya-6zgu 1gG ve IgA dlzeyleri arasinda pozitif korelasyon
gostermistir. Ornegin, koruyucu yanitlarda Oscillospora ile
pozitif, Streptococcus ile negatif korelasyon bulunmustur.
Asl rejimi (farkli agl susu kullanildigindan) ve asilamadan énce
farkll bagirsak bakteri topluluklar olmasi makaklarla yapilan
galismalarda daha genis karsilastrmayr engellese de, bu
bulgu belli mikrobiyom kompozisyonlarinin antikor yanitini
etkileyebilecegdini ortaya koymaktadir (1,3).

3. Mikrobiyota Tarafindan Uretilen Metabolitlerin Asi
Etkinligi Uzerindeki Etkisi

Mikrobiyomun asi immun yanitini etkileyebilecedi bir potansiyel
mekanizma da gesitli hicre tiplerinde (makrofajlar, dendritik
hiicreler ve B hlcreleri gibi) immUtnomoduUlatuar etki yapan
mikrobiyal metabolit dizeylerinde degisiklik yaratmasidir (37).
Sindirimemis diyet lifi kolonda bakteriyel fermentasyon icin
Onemli bir substrattir ve bu islemin esas metabolik son Grtnleri
asetik, butirik ve propiyonik asit gibi kisa zincirli yag asitleridir
(SCFA) (38). SCFA'larin B hicre gen ekspresyonunu ve enerji
metabolizmasini - dlUzenleyerek optimal antikor  yanitlarini
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destekledigi gdsteriimistir (39). Diyet lifinden zengin beslenen
veya icme sularina propiyonat eklenen farelerin ince ve kalin
bagirsak mezenterik lenf nodlari ile dalaklarinda IgA dizeyinde
ve B hicre sayilarinda belirgin artis saptanmistir. Ayrica salgisal
IgA ve serum IgG duzeyleri artis gorllmuUstlr. Antibiyotik
tedavisi ile diyet lifinin antikor yanitlar Uzerindeki olumlu etkisi
kaybolmustur (40).

4. Antibiyotiklerin Mikrobiyota ve Asi Etkinligi Uzerine
Etkisi

Antibiyotiklerin agl yanitlarini - degistirebilecedi  dustnulmek-
tedir. Oh ve ark.’nin (41) farelerde yaptigi bir deney intestinal
mikrobiyomun Urettigi flagellinin Toll-like reseptor (TLR) aracili
uyarinin influenza asisini takiben antikor olusmasi igin gerekli
oldugu gosteriimistir. TLR-5 eksikligi olan, GF ve antibiyotikle
tedavi edilen farelerde influenza asi yanitlarinin bozuldugu gos-
terilmistir. GF veya antibiyotik tedavisi verilen farelerin intestinal
mikrobiyomu flagellin tasiyan E. Coli ile onarildiginda antikor ya-
nitlarinin da duizeldigi gdsterilmistir. Ancak antibiyotik tedavisinin
tetanoz-difteri-bogmaca veya sarhumma asisina antikor yanit-
larini etkilememistir clinkd bu yanitin mikrobiyota-kokenli TLR5
sinyallerine bagl olmadigi gdsterilmistir (41).

Woo ve ark. (42) klaritromisin ve doksosiklinin farelerde T-hlcre
bagimli ve T-hiicre bagimsiz agl antijenlerine (tetanoz toksoid,
hepatit B, pndmokok polisakkarit asilar)) karsl gelisen antikor
yanitini baskiladigi, fakat ampisilinin ayni etkiyi géstermedigi
bildirmislerdir. Ayni calismada, bu U¢ antibiyotigin canl
zayiflatimis mukozal bakteriyel asi (Salmonella typhi (Ty21a))
etkinligini artirdigl saptanmisti. Lamousé-Smith ve ark. (43)
antibiyotik kokteyli (ampisillin, streptomisin ve klindamisin)
verilmis digi farelerden dogan yavrularda subkutan ovalbumin
asllanmasi sonrasinda 1gG yanitlarinda bozulma oldugunu
gostermistir (kontrollerde 540 ng/ml, antibiyotik alanlarda 400
ng/ml). Bu bozukluk sadece antibiyotik verilen annelerden
dogan yavrular 7 gunlikken asillandiklarinda saptanirken, eriskin
fareler ve 14 glnlikken asilanan farelerde bozulmus yanitlar
gdzlenmemistir. Farelerde bagirsak mikrobiyal flora cesitliliginin
ve sayisinin da azaldigi goértimustir. GF farelerde de ovalbumin
asllamasina bozulmus yanitlar varken, GF farelerin kontrol
farelerden alinan gaita ile kolonizasyonundan sonra asl yanitinin
duzeldigi géralmustar.

Aksine, oral olarak rotavirus asisi uygulanan farelerde antibiyotik
tedavisinin  serum ve mukozada rotavirusa 06zgU antikor
yanitlarini arttirdigi gdsterilmistir (44). Bu ¢alismada GF farelerde
de rotavirus antikor yanitlarnin arttigr goézlenmistir. Bu veriler
bagirsak mikrobiyotasinin  parenteral ve oral agi yanitlarini
farkl  etkileyebildigini dusundUrmektedir. Ancak bu konuda
yorumlama yapmak i¢in daha fazla ¢alismaya ihtiyag vardir.

5. Asinin Mikrobiyota Uzerine Etkisi

Biesbroek ve ark. (45) 2014’te randomize-kontrollli  bir
calismada 97 KPA-7 asili ve 103 kontrol bebekte nazofaringeal
mikrobiyotay! incelemislerdir. KPA-7 asilamasinin nazofaringeal
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mikrobiyal kompozisyonda gegici bir degisiklik ve bakteriyel
cesitlilikte artigla sonuclandigini géstermiglerdir. Ayrica asllama
pndémokok asi serotiplerinin miktarinda azalma ile patobiyont
streptokoklar ve anaerob bakterilerde goreceli artisa yol
acmistir. Yine asi yapilanlarda patobiyont olan Haemophilus
ve Staphylococcus bakterilerinin artisi kontrollerden daha fazla
olmustur (39).

Oral uygulanan rotavirus agisi gibi bazi asilarnn intestinal
mikrobiyotay etkileyebilecegi 6ne strtlmustdr. Ancak, Garcia-
Lopez ve ark.(46) 12-15 aylk bebeklerde, oral rotavirus
asllamasindan 6nce ve sonra bagirsak mikrobiyotalarini
DNA sekanslama ile incelediklerinde 6nemli bir farklilik
saptamamiglardir. Ang ve ark’da (47), metagenomik sekanslama
yontemi ile rotavirus asisinin bebek bagdirsak mikrobiyotasini
etkilemedigi  ve  bebeklerin  erken dbénem  bagirsak
mikrobiyotalarinda buyuk bireysel farkliliklar bulunmasina karsin
fonksiyonel dizeyde blyUk benzerlikler oldugunu bildirmiglerdir
@47).

Chen ve ark.(48) bebeklerin bagirsak mikrobiyota cesitliliginde
rotavirus gastroenteritinde norovirus gastroenteritine gére
belirgin sekilde azalma varken, norovirus gastroenteritinde
normal kontrollere gére belirgin  degisiklik  olmadigini
bildirmiglerdir. Eloe-Fadrosh ve ark. (20) saglkl yetiskinlere
oral Salmonella typhi (Ty21a) asisinin intestinal mikrobiyota
kompozisyonunu, cesitliligini veya stabilitesini  bozmadigini
bildirmislerdir. Ancak enterik enfeksiyonlara neden olan diger
patojenlerin ve bunlarin oral uygulanan asilarinin mikrobiyotaya
etkileri hentiz bilinmemektedir.

6. Anne Siitli- Asi Etkinligi

Anne sutdntn bebeklerin  bagirsak mikrobiyotasina etkileri
konusunda birgok galisma yapilmistir. Anne sutd alan bebeklerin
bagirsak mikrobiyotasinda B. Longum alt tur infantis’in daha
fazla bulundugu gdsterilmis ve hem oral hem de parenteral
asilara karsi artmis humoral ve hicresel yanitlarla iligkili oldugu
belirlenmistir (49,50). Bununla iligkili olarak anne sutl alan
bebeklerin oral ve parenteral asilar sonrasinda serum tikrik ve
gaitalarinda asiya- 6zgU IgA ve IgG dizeylerinin anlamli sekilde
daha yiksek oldugu gdzlenmistir (51, 52).

Anne sUtU almayan bebeklerde bagirsak mikrobiyotasindaki
Lactobacillus, Streptococcus ve Bifidobacterium gibi probiyotik
bakterilerde anlamli azalma, patobiyont olan Bacteriodes tlirleri
ve Enterobakterilerinde (Klebsiella ve E. Coli gibi) ise artis gos-
terilmistir (53, 54). Mikrobiyota-immiin sistem iliskisi gdz éniine
alindiginda anne sutinun asi etkinligi Uzerine etkisinin olmasi
beklenebilir.

Yapilan ¢alismalarda Rotavirus asisi uygulanmis anne sttt alan
bebeklerin almayanlara gbre serokonversiyon oraninin daha
dustk oldugu bulunmustur (55-59). Bununla birlikte, birden fazla
rotavirus asl dozunun uygulanmasiyla anne sutu etkileniminin
onlne gecilebilecegi de anlasiimistir (46). Rotavirusa 6zgu
antikorlar veya notralizan faktorlerin yiksek titrede oldugu
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anne sUtdndn asi virusunu notraliz edebildigi gosterilmistir (60).
Ancak bu etkilesim yalnizca gelismemis veya gelismekte olan
toplumlarda yapilan calismalarda gosterilmistir (32,56-58).
LiteratUrde gelismis toplumlarda yapilan ¢aligmalarda anlamii
dizeyde bdyle bir etki gdsterimemistir (59, 60). Groome ve
ark. (61) rotavirus asli dozu dncesinde emzirmeye en az bir saat
ara veriimesinin bebeklerdeki asi serokonversiyonunda veya
anti-rotavirus IgA antikor titrelerinde anlamli bir etkisi olmadigini
gOstermistir.

Oral polio asisina karsl immin yanitlar da gelismekte olan
Ulkelerde gelismis Ulkelere gore daha dusuk bulunmustur. Anne
sutuntn bu durumuna etkisinin arastinldigr John ve ark.’nin (62)
yaptidi bir calismada, her OPV dozundan 6nce ve sonra 6 saate
kadar emzirmeye ara verilen ve bir kismi mamayla beslenen
bebeklerde OPV agl yanitlari (antikorlar)) agisindan anlamii fark
bulunmamistir.

7. Probiyotik Desteginin Asi Etkinligi Uzerine Etkisi

Probiyotiklerin  hem in vitro sistemlerde hem de hayvan
modellerinde immin moddlatér etkileri  bilinmektedir (1,3).
Bu nedenle probiyotik, prebiyotik veya sinbiyotiklerin immun
sistemi uyararak agl etkinligini (adjuvan etki) etkileyebilecegi
dngdrilmektedir. insanlarda probiyotiklerin asi yanrtlarina etkileri
konusunda yayinlanan bazi ¢alismalar Tablo 1’de 6zetlenmistir
(2). Bu calismalardan bazilar asiya-6zgt antikorlarda anlamli
artiglar bildirse de, cogunlugu probiyotiklerin asilara karsi antikor
yanitlarinin artmasinda orta dereceli etkili oldugu veya hig etkili
olmadigini géstermistir (63-69). Ayrica, bu calismalarin sonuclari
probiyotiklerin susu ve dozu, asinin tipi ve galigilan topluma gére
degismektedir (Tablo 1).

Bircok calisma probiyotiklerin - uygulanmasinin  ardindan
serum antikorlarinin arttigini gdstermekle birlikte, bu yanitlar
plasebo kontrollerdeki yanitlardan anlamli olarak daha yUksek
bulunmamistir  (37,41). Bununla birlikte, bazi probiyotik
formUlasyonlar bir agl igin 6zgul etkiler gostermekle birlikte
diger asllarda etkisiz olmustur (30,40).

Finlandiya’da Kukkonen ve ark.(66) cift-kdr randomize kontrolll
bir calismada, annelere gebeligin son ayinda doért probiyotik
iceren bir kansim ya da plasebo uygulamiglardir. Dogumdan
sonra bebeklere de ayni probiyotik karisimi ve 0.8 gr galakto-
oligosakkaritler iceren bir surup ya da plasebo 6 ay boyunca
gunde bir kez verilmigtir. Bebeklere 3., 4. ve 5. aylarda DTB ve
4. ayda Haemophilus influenzae tip b (Hib) asisi uygulanmistir.
Altinci ayda probiyotik alan grupta plasebo grubuna gore
daha ytksek serum Hib IgG dUzeyi tespit edilirken difteri ve
tetanoz IgG duzeylerinde herhangi bir fark gézlenmemistir. Bu
durum probiyotiklerin etkilerinin ¢ok 6zgul oldugunu da ortaya
koymaktadir.

Davidson ve ark.’nin (63) calismasinda saglikli yetiskinlere
Uc valanl canl zayiflatimis influenza asisi (2007-2008 susu)
yapildiktan sonra 28 gun boyunca gunde iki kez Lactobacillus
rhamnosus GG (LGG) veya plasebo verilmistir. Probiyotik
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Tablo I: Probiyotik desteginin asilarin immdnojenitesi ve etkinligi Uzerine etkisiyle ilgili glincel galismalarin dzeti (1).

Calisma

SEPIEROIIES Probiyotik/plasebo, Doz,

_grubu, anallz_ Verilme Siiresi Asi1 Semasi Sonuglar Referans
edilen/ randomize
edilen sayi)
Yenidoganlara probiyotik verilen calismalar
B.breve C50,Doz belirtilmemis
Yenidoganlar, S.thermophilus,Doz Parenteral: 4. ayda gaitada daha yuksek polio Mullie (35),

20/30

Yenidoganlar,
Anneleri,
(gebeligin son
ayinda)
87/145

Yenidoganlar
202/253

Yenidoganlar,
264/300

belirtiimemis,
4 ay (dogumdan itibaren)

DTB-IPV-Hib 2,3,4. ay

L rhamnosus GG (ATCC
52103), 5 x10°%fu
L rhamnosus GG (LG705), 5

x10%fu

Bifidobacterium breve (Bbi99),

2 x 108cfu Parenteral:
Propionibacterium DTB 3,4,5.ay
freudenreichii spp. Hib 4.ay

Shermanii JS (n=47), 2 x10°%fu
Plasebo: mikrokristallin
seltloz, bebeklere galakto-
oligosakkaritsiz seker surubu
almis (n=40).

6 ay (dogumdan itibaren

Bifidobacterium longum (ATCC
BAA-999), 1x 107 cfu
Lactobacillus rhamnosus LPR
2 x 107 cfu

A semasi icin probiotikler (n =
29) veya (n = 28) plasebo.

Parenteral:

A semast:

"Monovalan HepB 0, 1.ay
DTaB-IPV-Hib-HepB
heksavalan 6.ay

0g o o Bsemast:
B semasi icin probiotik (n = 77) Monovalan HepB, 0,1 ve
ve (n = 68) plasebo. 6. ay

6 ay (dogumdan itibaren)

Bifidobacterium longumBB536,DTB (sema belirtimemis)
1 x 107 cfu/g formula Polio (sema belirtilmemis)
12 ay HBV (sema belirtimemis)

IgA dlzeyleri (p<0.020) Fransa, 2004

Gebelere gebeligin son ayinda probiyotik
karisimi veya plasebo; dogumdan sonra
bebeklere ayni probiyotik karisimi veya
plasebo veriimis.

6.ayda bebeklerde serum Hib IgG icin
daha yUksek serokonversiyon oranlari
(%50/ %21, p= 0.020)

6.ayda daha yUksek Hib IgG egilimi
(p=0.064)

6. ayda gruplar arasinda difteri ve
tetanoz’a 6zglil IgG dizeyleri acisindan
fark yok

Kukkonen

ve ark.(66),

Finlandiya,
2006

A semasi:12. ayda serum HBV IgG’de
artis egilimi (p=0.069)

B semasi: 12. ayda serum HBV IgG’de
fark yok (p=0.996)

Ave B: 12. ayda HBV IgG’de
serokonversiyon oranlarinda fark yok
(p=0.259)

Soh ve ark
(70),

7. ayda difteri, tetanoz, bogmaca, polio,
HBV IgG duzeylerinde fark yok (p=
0.466, 0.880, 0.209, 0.423, 0.665)

11. ayda difteri, tetanoz, bogmaca, HBV
lgG dUzeylerinde fark yok (p=0.570,
0.934, 0.279, 0.307)

Wu ve ark.
(71),

Yenidogan sonrasi donemdeki cocuklara probiyotik verilen calismalar

2-5 aylik bebekler,

57/60

4 ayhk bebekler

171/180

L. casei GG, 1 x 10" cfu
6 gun (asilama guninden
itibaren)

Oral Rotavirus asisl, 1.
gun

L. paracasei spp. paracasei
F19, 1x108-10"cfu
9 ay (4.aydan itibaren)

DTaB-IPV-Hib 3,5.5,12. a

Asllamadan 8 gun sonra daha fazla
sayida rotavirus IgM salgilayan hicreler
(p=0.020)

Asllamadan 8 gun sonra daha yuksek
rotavirus IgA serokonversiyon oranlari
(%93/%74, p=0.050)

Asllamadan 8 guin sonra daha yutksek
rotavirus IgM serokonversiyon oranlari
(%96/%85, p=0.150)

Asilamadan 6.5 ve 12 ay sonra daha
yUksek difteri IgG dlzeyleri (p=0.044,
0.072);tetanoz ya da Hib polisakkarit IgG
dUzeylerinde fark yok (p tanimlanmamis)

|solauri ve ark
(72),

West ve ark.

i (68),
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L. casei CRL 431, 9.5 x10" cfu Asilamadan 4 hafta sonra serum
9 ay-10 yas L.acidophilus CRL 730, 9.5 DTaB-Hib 18.ay total IgA, IgE, 1gG, IgM, tetanoz IgG,

gocuklar, x107 cfu Pnémokok Ig G diizeylerinde fark yok FEEZVEEILS

140/162 S. thermophilus, 9.5 x10° cfu ERECIERGY (p=0.085, 0.964, 0.599, 0.082, 0.913, (73),

> 4 ay (zaman tanimlanmamisg) 0.671)

ng’;czc;b_acéz;gr/ugnxb(g\g/ecéEBG— Asllamadan 6 hafta sonra plasebo

SR Oral: Kolera asisi (Dukoral) grubunda daha yUksek serum Kolera
2-5 yas cocuklar, Plasebo: misir nisastasi ve ) o Matsuda ve
) L — calismanin 21. ve 35. Toksin B-6zgul IgA (p=0.016).

126/128 hidroksiselliloz (n = 62) Lo L . ark.(67),

1 ay (aglamadan 3 hafta énce gunlerinde Probiyotik grubunda daha ylksek serum

baglayarak) LPS-6zgul IgA ve fekal CTB-6zgul IgA.

Lactobacillus acidophilus

(ATCC 4356), 3 x 10° cfu,

%@dﬁgagcéggg g’id%g”cfu Bebeklere probiyotik karisimi veya

Bif dobacter/unyv longum ' plasebo 5 ay sUreyIle verilmis.
g:boea:rk (ATCC 157078), 3x 10°cfu  Parenteral: Agli:g:(a% atlgl Togrzlalzi. g?égg?; 83 Youngster ve
arns Bifidobacterium infantis (\TCC KKKV agisi 3, 4 ve 5. Ay ;y)—o - g 4 e ark. (69),

15697), 3 x 10° cfu

(n = 25).

Plasebo: misir unu (n = 22)
5 ay (asllamadan 2 ay 6nce
baglayarak)

3. ayda iki grup arasinda 6zgul Ig G
yanitlari arasinda fark yok

Gebelikte probiyotik uygulamasi

Lactobacillus rhamnosus GG

10
ATCO S0, T Ex 10 e 12. ayda anneleri probiyotik alan

Gebe kadinlar, g;g;go rubuna malto dekstrinElifr;t?rzlrzngﬁfli_rglz?y bebekler grubunda serum tetanoz, Hib Licciardi ve
61/61 S€bO g $ ve KPA7 IgG duizeylerinde azalma ark.(74),
Al T Total IgG agisindan fark yok
Gebeligin >36.haftasindan g=ae y
doguma kadar
Grup 1: LGG (n = 21), 4 x 10
cfu Oral: zaviflatimi Asllamadan 1 hafta sonra grup 2’de
20-50 yas, Grup 2: Lactobacillus lactis (n - 28y s kandaki nétrofillerde daha fazla CR3
. B ® Salmonella Typhi Ty21a . Fang ve ark.
Eriskinler, =10), 3.4 x 10"° cfu (Vivotif reseptdr ekspresyonu (75)
29/30 Grup 3: Plasebo (n = 9) 1.3 ve 5. giinlerde Gruplar arasinda Salmonella- specific ’
1 hafta (asllama gindnden t -9 IgA, 1gG, veya IgM acisindan fark yok
itibaren)
Grup 1: LGG (ATCC 53103), (n
=21), 1 x10" cfu ) .
) ) Oral: OPV [canli Asllamadan 2-4 hafta sonra poliovirus
Grup 2: Lactobacillus L e . )
20-30 yas, ) zayiflatimig poliomiyelit  nétralizan Ig dlizeylerinde artis
L paracasei (CRL431), (n=21), . : ) L De Vrese ve
Eriskinler, 1% 107 ofu viruslar tip 1 (LSc1), tip 2 (p=0.014-0.048); poliovirus IgA ve ark.(76)
64/66 ) (P2712), tip 3 (12a1b)].  IgM dizeylerinde artis; poliovirus IgG e
CILP 4 [pESE00 (1 = 22) 8. glinde dUzeylerinde fark yok
5 hafta (agllamadan 1 hafta -9 4 yor.
once baslayarak)
> 70va L. paracasei NCC 2461, 1x10° Parenteral: Asllamadan 2 ay sonra influenza
Eri k!i,nlge,r cfu TIV(Trivalan influenza asis)) A, influenza B ve pnémokokal IgG Bunout ve ark.
° ’ 6 ay (asllamadan 4 ay énce  PPV23( polisakkarit dUzeylerinde fark yok. (77),
50/60 .
baslayarak) pnémokok asisi)
Asllamadan 4 hafta sonra influenza
L. fermentum CECT5716, 1 x IgA dizeylerinde artis (p<0.050); daha
10" cfu yUksek total IgG ve IgM (p<0.050); .
Efi 52;1:? so/50 * hafta (eslamadan 2 hafta TV (2004-2005) 14.gindeAslamadan 2 ve 4 hafta sonra daha O"Vargsé)ve 2l
$ ’ once baslayarak) yUksek TNF-a duzeyleri; total IgA ve ’
influenza IgG ve IgM dUzeylerinde fark
yok.
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18-62 yas,
Eriskinler, 83/83

= 70 yas,
Erigkinler,
86/136

= 70 yas,
Erigkinler,
221/241

= 65 yas,
Erigkinler,
27/27

18-49 yas,
Eriskinler, 39/42

19-60 yas,
Erigkinler,
211/221

Grup1: Bifidobacterium lactis
(b1-07), 2 x 101° cfu

Grup2: Bifidobacterium lactis
(bl-04), 2 x 10'° cfu

Grup 3: Lactobacillus
acidophilus (La-14), 2 x 10'°
cfu

Grup 4: Lactobacillus
acidophilus (NCFM), 2 x 101°
cfu

Grup 5: Lactobacillus
plantarum (Lp-115), 2 x 10'°
cfu

Grup 6: Lactobacillus
paracasei (Lpc-37), 2 x 10
cfu

Grup 7: Lactobacillus salivarius
(Ls33), 2 x 10'° cfu

Her grup icin ayni dozda glinde

7 ve 14.gUnlerde

2kez (n=9).
Plasebo (maltodekstrin), (n =
20)

3 hafta (asllamadan 1 hafta
once baglayarak)

L. casei DN-114 001, 2 x 101°
cfu
L.bulgaricus, 2 x 10'° cfu

Parenteral: TIV
(2004/2005): A/New

S.thermophilus, 2 x 10'° cfu L WETIG, /3/20.0 9
7 hafta (asilamadan 4 hafta (MSN2), B/ Shangal
! ; /361/2002
once baslayarak)
L. casei DN-114 001, 2 x 10
cfu
i 10
L.bulgaricus, 2 x 10'° cfu TIV (2006/2007)

S.thermophilus, 2 x 10'° cfu
13 hafta (asilamadan 4 hafta
once)

B.longum (BB536), 1 x 10'! cfuParenteral: TIV
20 hafta (asilamadan 3 hafta  (2004/2005)
once baglayarak)

LGG ve 295 mg (n = 21), 1 x
10" cfu

Plasebo (n = 21),

4 hafta (asllama gtntinden . :
" antijenleri
itibaren)

Grup 1: Bifidobacterium
animalis ssp (BB12), 1 x10° cfu
Grup 2: Plasebo, (n = 48), 1
x10° cfu

Grup 3: Lactobacillus
paracasei ssp (431) (n = 56), 1
x10° cfu

Grup 4: plasebo (n = 54), 1
x10° cfu

6 hafta (asllamadan 2 hafta
once baslayarak)

Parenteral: TIV (2007-
2008 ): H1N1-benzeri
sus, H3N1-benzeri ve
B-benzeri sus.

Oral: Kolera asisi (Dukoral)

Caledonia/20/99 (H1N1),

Nazal: LAIV ( 2007-2008): grubunda H3N2 susu icin serum
H1N1-benzeri, H3N2-
benzeri ve B-benzeri sus hafta ve 56 gin sonra tUm suslara karsi
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Asllamadan 1 hafta sonra grup 2 ve
grup 3 probiyotik alanlarda daha yiksek
serum kolera IgG.

Asllamadan 2 hafta sonra grup 4’te
daha yuksek serum IgA ve IgM.
Asilamadan 1-2 hafta sonra toplam asi
titrelerinde kolera Ig A ve IgM titrelerinde
fark yok.

Asilamadan 3-4 hafta sonra (ge¢ yanit)
plaseboya gore probiyotik gruplarinda
antikor degisikligi yok

TUkrUk IgA'da anlamli degisiklik
saptanmamis.

Paineau ve ark.
(64),

Asllamadan 21 guin sonra tum suslara
karsl daha yuksek Ig G dizeyleri

Boge ve ark.
(79),

Asllamadan 3, 6, 9 hafta sonra
daha yuksek B susu Ig G duzeyleri;
asllamadan 6,9 hafta sonra B
susuna karsl IgG icin daha yUksek
serokonversiyon oranlari

Boge ve ark.
(79),

Asllamadan 17 hafta sonra tim
suslara karsi IgG icin serokonversiyon
oranlarinda; NK-hticre, nétrofil

Namba ve ark.
(80), Japonya,

bakterisidal ve fagositik aktivitesinde fark 2010
yok
Asllamadan 4 hafta sonra probiyotik

L . Davidson
hemaglutinin titrelerinde anlamli artis. 4 ve ark.(63),

. Amerika, 2011
serum IgG serokonversiyon oranlarinda

fark yok

Asllamadan 4 hafta sonra probiyotik
gruplar 1 ve 2’de anlaml derecede daha
yUksek serum influenza IgG (IgG1 ve
IgG3) ve salgisal influenza IgA. TukrUkte
Salgisal influenza IgM ve IgG, serum
total IgA ve IgM’de anlamli fark yok.

Rizzardini ve
ark. (65), italya,
2012
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Grup 1: Lactobacillus
plantarum (CECT 7315/16) (n
=19), 5 x 10° cfu

Grup2: Lactobacillus plantarumParenteral: TIV (2006-

Asllamadan 6 ay sonra grup 1: daha Bosch ve ark.

65-85 yas, ! ) yUksek influenza IgG. Grup 2: daha ;
Erigkinler, 40/60 (CC /319/16), (n=14), - 2007): HINT, HIN2, ve  Jo ool infiuenza IgA; IgM'de artis trendi, ©1)_/SPanya,
AU SIS ancak anlamli fark yok 2o
Grup 3: plasebo (n = 15) yor.
3ay (asllamadan 3-4 ay sonra
baglayarak)
Asllamadan 3-9 hafta sonra kanda
Lactobacillus paracasei “Dogal” immuUn yanitlarda yani NK
(MoLac-1), isiyla-6ldurdlmus (n hicre, nétrofil bakterisidal ve fagositik
796:6.7yas,  _g 4,100ty Parenteral: TV (HIN1,  akiivite, IgA, IgM ve IgG diizeyleri, IgG  A<asy Ve ark.
Eriskinler, . (82), Japonya,
15/15 Plasebo (n = 7) H3N2, ve B) serokonversiyon oranlari agisindan 2013
3 ay (asllamadan 3 hafta 6nce anlamli fark yok. Probiyotik grubunda
baglayarak) daha ytksek agl antikoru yanitlarina
dogru bir egilim var
TIV (2011-2012) Jaspersen
18-60 yas, L. paracasei 431, = 1 x 10° ofu A/Callfc_)rnla/7/2009— Asllamadan 3 haft? sonra}'h?r ue antijene ve ark. (83),
L benzeri karsl serum IgG duizeyleri; tUkirtk IgA
Erigkinler, 6 hafta (asilamadan 3 hafta oo . . Almanya,
N A/Perth/16/2009-benzeri  dlizeyleri ve serokonversiyon oranlarinda :
1066/1104 once) . Danimarka,
B/Brisbane/60/2008- fark yok.
. 2015
benzeri
> 65 va L. paracasei (MCC1849) (isiyla TIV Asillamadan 6 hafta sonra her tg
Eri k!ilnl§e,r Oldurtimus), 1 x 10" cfu A/California/7/2009 antijene karsi IgG dizeylerinde fark Maruyama
4z§45 ’ 6 hafta, asilamadan 3 hafta (HIN1), yok. Total IgA, IgG, IgM duzeyleri; NK- ve ark. (84),
once A/Texas/50/2012 (H3N2) hlcre, nétrofil bakterisidal ve fagositik — Japonya, 2016
B/Massachusetts/2/2012 aktivitelerinde fark yok.
20_-4§ yas, L. coryniformis (CECT5711), . Aglamadan 4 hafta sonra HAV IgG ve Redondo
Eriskinler, 2.8 x 10° cfu HAV (Hepatit A asisl) HAY IgM dizeylerinds artis (=0.017) ve ark (85),
123/138 2 hafta (asilama éncesi) 9 4 $ =L, ispanya, 2017

grubunda 28. giinde H3N2 IgG dlzeyleri kontrol grubuna gére
daha ytksek iken HIN1 veya B suslarina karsi gelisen 1gG
dlzeylerinde fark gdzlenmemistir (63).

Hayvan modellerinin kullanildigr yeni calismalar asilama sirasinda
korunma saglayan immUn mekanizmalari ve probiyotiklerle
mUdahale  sonucundaki  degisimlere sk tutmaktadrr.
Probiyotiklerin sadece bazi asl tipleri i¢in adjuvan olarak degil
patojenle kargsilasma sonrasinda doku homeostazina dénusu
kolaylastiriciolarak dayararli olabilecegine dair kanitlar mevcuttur.
Chatta ve ark. (86) yeni dogmus gnotobiotik domuzlarda
Lactobacillus rhamnosus GG (LGG) ve Bifidobacterium lactis
Bb12 (Bb12) karisiminin oral zayiflatiimis insan rotavirus asisinin
T hucre yanitina etkisini arastirmistir. Probiyotik tedavisi ile
serumda Th1 sitokinlerinde artis, Th2 sitokinlerinde azalma;
bununla korele olarak da virulan rotavirusla karsilagildiginda
ishal siddetinde azalma ve virus yayliminda azalma oldugu
tespit edilmistir. Ayrica, probiyotik grubunda Treg hucrelerinin
de artmis olmasi, hastaliktan korunmanin sadece Th1 yaniti ile
deqgil, bagirsak homeostazi icin gerekli dizenleyici yanitlarla da
oldugunu ve inflamasyonu azalttigini gdstermektedir.

LGG ve Bb12 kombinasyonu ve anne sutlu kolostrumu verilen
yeni dogmus gnobiyotik domuzlarda oral insan rotavirus
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asisina B lenfosit yanitlarinin incelendigi ayni grubun benzer
bir baska hayvan calismasinda kolostrumun insan rotavirus
asisi yapllmis grupta bagirsaktaki probiyotik kolonizasyonunu
etkilemedigi ancak asllanmamis grupta arttirdigi gézlenmistir
(87). Asllanmis ve kolostrum alan gruplarda serum rotavirus
IgA titrelerinin asilanmig, kolostrum alamayan gruplara gére
ilk iki asi dozundan sonra erken dénemde daha dusUk oldugu
gbrulmisttr. Bu anneden gelen antikorlarin erken inhibitor
etkisine baglanabilir. Ancak U¢ asl dozundan sonra asilanmis,
kolostrum ve probiyotik tedavisi alan grupta IgA titrelerinin ve
intestinal antikor sentezleyen hicrelerin probiyotik almayanlara
gdre anlamli sekilde arttigi ancak IgG titrelerinin etkilenmedigi
gdzlenmistir (67). Dolayisiyla probiyotikler kolostrum alan asili
gruptaki IgA rotavirus antikorlari Gzerine anneden gegen antikor
baskilayici etkilerin bertaraf ediimesine yardim etmistir. Ayrica
probiyotik kolonizasyonundan bagimsiz olarak kolostrum
alanlarda ge¢ donemde intestinal rotavirus IgA titreleri kolostrum
almayanlara gore daha yUksek bulunmustur, bu da kolostrumun
yararl etkisini ortaya koymustur. Sonu¢ olarak, kolostrum
icerigi dogumdan sonra bagirsakta olusan ilk probiyotik
kolonizasyonunu etkilemekte, sonrasinda ikisi birlikte karmasik
yollarla yenidoganda oral rotavirus asisina karsi gelisen antikor
yanitlanni dizenlemektedir.



Yakin zamanda yayinlanan bir derlemede probiyotiklerin oral
asllara karsl gelisen immun yanit Uzerine yararl etkisi oldugu,
dolayisiyla asi etkinligini ve koruyuculuk suresini arttirmak icin
goreceli olarak ucuz bir girisim olabilecedi bulunmustur (88).

8. Prebiyotik Desteginin Asi Etkinligi Uzerine Etkisi

Prebiyotiklerin asl yanitina etkisine yonelik az sayida calisma
bulunmaktadir. Probiyotiklerde oldugu gibi, metodolojideki
farklliklar, farkl prebiyotiklerin - kullaniimasi, farkli  kullanim
zamanlamasli gibi nedenlerle farkli sonuglar bildirimistir. Baz
prebiyotiklerin  hayvan modellerinde olumlu etkileri oldugu
gbsterilmistir. Benyacoub ve ark. (89) bir fruktooligosakkarit
(FOS) olan indlin karisiminin farelerde oral uygulanan zayiflatiimis
Salmonella asisinin etkinligini arttirdigini bulmustur. Farelerin
diyetine prebiyotik karnsimi eklenmesinin LPS’e 6zgl IgA ve
flajelline 6zgu IgG titrelerinde artisa neden oldugu gdzlenmistir.
Fareler virulan Salmonella susu ile enfekte edildiklerinde
prebiyotik alanlarin %73’0nUn, almayanlardan sadece %40’ Inin
ivilestigi belirlenmistir.

Benzer sekilde, bir fare- influenza asisi modelinde erken
dénemde galakto- ve frukto-oligosakkarit (GOS ve FOS) iceren
bir prebiyotik karisimi uygulamasinin (asllamadan 14 gin
once baslayip 8 gin sonrasina kadar) influenza asi yanitlarini
arttirdigi gdzlenmistir. Prebiyotik destedi daha ge¢ zamanlarda
baslandiginda anlamli bir etki gézlenmemistir. Bu nedenle,
prebiyotik desteginin zamanlamasinin da asilamada immun
modoUilatdr etkiyi arttirmada 6nemli oldugu goértimektedir (90).

insanlarda yapilan calismalarda prebiyotik kulaniminin - asi
etkinligine etkisi  g&sterilememigtir.  Prebiyotik  kullaniminin
Bati Avrupa’daki 1 yas altindaki bebeklerde Hib ve tetanoz
asisl; Peru’daki 6-12 aylik bebeklerde tek basina Hib agisi ve
Hollanda’daki premattre bebeklerde difteri, tetanoz, bogmaca,
polio ve Hib (DTaB-IPV-Hib) asisina karsi gelistirilen immun yanit
Uzerine herhangi anlamli bir etkisi gosterilememistir. Sonug
olarak, sosyo-ekonomik durum veya diyetten bagimsiz olarak
prebiyotiklerin insanlarda asi etkinligi Uzerinde herhangi bir etkisi
bulunamamigtir (91-93).

lerleyen vyasla birlikte influenza asisina antikor yanitlarnin
azaldigi bilinmektedir. Gift-kdr, randomize kontrollU bir calismada
ilerleyen yagla birlikte influenza asisina karsi azalan T ve B hiicre
yanitlannda simbiyotik (Bifidobacterium longum bv. infantis ve
gluko-oligosakkarit) uygulamasinin anlamli bir etkisi olmadigi
gosterilmistir (94).

Probiyotik veya prebiyotikler uygulandiktan sonraki antibiyotik
titrelerinin dlcUldUgu galismalar tutarsizliklar gdstermistir. Bu
tutarsizliklar, uygulanan probiyotik/prebiyotigin tipi ve dozu,
calisilan toplumun dzelikleri (etnik yapi, yas, sosyo-ekonomik
durum vs.), mUdahalelerin sUresi, arastirilan aginin tipi (parenteral
veya mukozal) veya farkll Ulkelerde uygulanan asi semalarindaki
diger farkliliklar yansitabilmektedir (2).

9.Probiyotikler Asi Adjuvani Olarak Kullanilabilir mi?

Gelismekte olan bazi Ulkeler halen vyeterli asi kapsayicilik
oranlarina ulasamamakta ve her yil bir milyondan fazla cocuk asi
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ile dnlenebilir hastaliklardan kaybedilmektedir (95). Bu nedenle,
daha az sayida ve dozla daha gugll koruyucu immun yanitlar
gelistirmeyi saglayabilecek yeni agl antijenleri ve adjuvanlarinin
gelistirimesi gliindemdedir. Bakteri kaynakli bilesenler (6rn.
lipopolisakkarit, peptidoglikan, flagellin, bakteriyel DNA ve RNA)
gucll immun stimulan kapasiteleri oldugundan adjuvanlar i¢in
onemli bir kaynak olustururlar.

Oh ve ark.(41) 2014’te mevsimsel influenza asisi uygulanmisg
GF veya antibiyotik verilmis farelerde aslya karsi antikor
yanitlarinin belirgin sekilde bozuldugunu bildirmistir. Calismada
bagirsaklardaki mikrobiyotadan kaynaklanan bakteriyel flagelline
6zgU bir hucre-ylzey reseptdrt olan TLR5’in sinyal yolaginin,
adjuvansiz subunit asilar olan Ug¢ valanli inaktif influenza asisina
(TIV) ve inaktif polio asisina antikor yanitlarinin olusmasinda
Onemli bir araci rolt oynadidi, antibiyotik kullanimi ile bagirsak
mikrobiyotasi bozuldugunda flagellinin  eksikligi nedeniyle
yeterli TIV ve inaktif polio agl antikor yanitlarinin olusmadigi
gOsterilmistir. Bu calismaya gbre bagirsak mikrobiyotasindaki
bakterilerden kaynaklanan flagellin TIV asisina immudn yaniti
arttirarak dogal bir adjuvan gorevi yapmaktadir (41). Bu sonuclar
mikrobiyotanin asi immunitesinin 6zellikle de zayif adjuvanli veya
adjuvansiz sublnit asilarin tetikledigi immunitenin kontrollinde
Onemli rol oynadigini géstermektedir. Benzer bir etki inaktif polio
asisi yapilan farelerde elde edilmigtir; ancak bu farelerde baz
adjuvanli ve sarl humma dahil canli asi yanitlarnda bozukluk
gdzlenmemistir (96). Bu calisma erigkin farelerle yapildigindan
yasamin erken ddneminde bebeklerde asi yanitlarina
mikrobiyotanin etkinligini gdstermek icin daha fazla calismaya
ihtiyag vardir.

Flagellinin yaninda mikrobiyota dogan immdun sistemin patern
taniyici reseptorleri (PRR) yoluyla sinyal veren bir dizi molekUl de
sentezlemektedir ve adjuvanli asi yanitlarina neden olabilmek-
tedir (97). Son zamanlarda, dérnedin mikrobiyotanin baska bir
PRR olan nUkleotid-baglayici oligomerizasyon domaini (Nod) 2
tarafindan taninmasinin, intranazal olarak insan serum albumi-
ni (HSA) model antijeni ve kolera toksini ile asilanmis farelerde
kolera toksininin mukozal adjuvan etkisi icin gerekli oldugu bu-
lunmustur (98).Kolera toksini HSA'ya karsi antijene 6zgu yanitlar
icin gerekKlidir.

Mikrobiyotanin potent immuUnomodouilator molekdl
lipopolisakkarittir  (LPS) (99). Mikrobiyotadaki farkli tdrler
farkll tiplerde LPS Uretiler ve bu farkl tiplerde LPS’lerin
immunojenitesindeki farkliliklarin insanlardaki otoimmuniteye ve
yardmci T hicre yanitlarindaki farkliliklara katkida bulundugu
gOsterilmistir. Halen mikrobiyota tarafindan Uretilen LPS’nin
asi antikor yanitlarini etkileyip etkileyemedigi bilinmemektedir
(100,101). Ancak bu mumkin gortnmektedir glinku farelerin
TLR4 UGzerinden sinyal olusturan antijenler ve ligandlar iceren
sentetik nanopartikiller ile asllanmasi belirgin sekilde arttid
ve daha persistan antijene- 6zgU antikor yanitlarina yol actigi
belirlenmistir (100). Mikrobiyota tarafindan Uretilen LPS’nin
immUunomodulatér aktivitesi asilarin  antibiyotiklerden sonra
uygulanmasiyla 0Ozellikle ilgili olabilir. Antibiyotik maruziyeti
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sonrasinda siklikla Enterobacteriaceae ailesinin Uyeleri gibi
yUksek duzeylerde endotoksin (LPS) Ureten belli bakteri
tirleri asin gogalrr (102). Ornegin, sadece Enterobacteria ile
kolonize ve yuksek-yagl diet ile beslenen GF fareler obesite
ve insulin direnci gelistirmistir ve yuksek serum endotoksin
dlzeyleriyle birlikte artmis inflamasyon mevcuttur (103).
Serum endotoksin dUzeyininin artmasi muhtemelen intestinal
gecirgenligin - artmaslyla bagirsaktan mikrobiyal  Urlnlerin
gecisine izin vermesine bagldir (104, 105). Mikrobiyal gegisin
(translokasyon) kronik HIV enfeksiyonunda sistemik immun
aktivasyona yol actigl, graft-versus-host hastaligini kotulestirdigi
ve inflamatuar bagirsak hastaliginin sik gérulen bir &zelligi
oldugu gosterilmistir. B hulcrelerinde TLR4 sinyalinin de belli
bakterilerin sistemik enfeksiyonuna karsi koruma saglayabilen
dolasan mikrobiyotaya- 6zgU IgG Uretiminde ¢ok énemli oldugu
gosterilmistir (106-109).

Hayvanlarda mukozal adjuvan olarak kullanilan, Vibrio
cholerae’den elde edilen kolera toksininin adjuvan etkisini yerlesik
mikrobiyotanin arttirdigi fare deneylerinde gdsterilmistir, ancak
toksisite riski nedeniyle insan agilarinda denenmemistir (109).
Bakteriyel bilesenlerin mukozal immuUn yaniti arttirma potansiyeli
g6z onune alindiginda mukozal immun hdcrelerde dogrudan
etkisi olan, saglikli bagirsak mikroorganizmalarina  etkileri
gbsteriimis ve imtnomodulatér ajan olarak kullanilan probiyotik
bakterilerin de adjuvan 6zellikleri olabilecedi 6ne surulmusttr
(64). Uygun bir adjuvanin ¢zellikleri arasinda belli immun hicre
tiplerini hedefleyebilme, mukozal sIgA yanitlarini arttirma ve kabul
edilebilir bir gvenlik profili olmasi bulunmaktadir. Probiyotikler
dendritik hticreleri, B ve T hicre topluluklarini, antikor ve sitokin
yanitlarini degistirebilirler (64). Boylece, probiyotikler intestinal
immun hUcreler ve epitelyal hicrelerle dogrudan etkilesimle
ve /veya intestinal mikrobiyotanin dolayli yoldan modulasyonu
ile immunolojik etkilere aracilik edebilirler (64). Probiyotiklerin
uygulama kolayligi ve Kklinik calismlarla gosteriimis gtvenliligi
de adjuvan olabilme &zelligini destekler. Tablo 1’de gosterilen,
probiyotiklerin hem mukozal (oral rotavirus, polio, tifo, kolera
asilar) hem de parenteral (hepatit B, influenza, Hib, DTaB, DTB
asllar)) uygulanan asilarin aslya 6zgl immdn yanitlarini arastiran
randomize kontrolli galismalar probiyotiklerin adjuvan olarak
kullanimi agisindan umut vaad etmektedir. Bu ¢alismalar simdiki
asilardan farkli olarak, asllar ve probiyotik adjuvanlarinin birlikte
uygulanmasinin - gerekli olmadigini; enfeksiyonlardan daha
iyi korunmak icin probiyotik adjuvanlarin da yardimiyla hem
mukozal hem de sistemik immUniteyi birlikte uyarmanin énemli
olabilecegini dUstundirmektedir (64).

SONUG

Mikrobiyotanin immdn sistemin gelisimindeki merkezi rolt goz
6nunde tutuldugunda, mikrobiyotanin asi etkinligi Uzerinde etkili
olmasi olagan bir durumdur. Ancak simdiye kadar az sayida veri
bulunmaktadir. Mikrobiyota topluluklarindaki belli ttrlerin rolintn
ve asl yanitlanyla iliskilerinin detayll analizleri gerekmektedir.
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Saglikl mikrobiyotayr tanimlamadaki guclikler belli bir asinin
istenen etkilerini saglamak icin optimal bir mikrobiyomu
tanimlamayl da gUclestirmektedir. Glndmuizde gelistirilen
yontemler ile  (6rn. Topluluk sekanslama, metagenomik,
metabolomik, bioinformatik) zaman icinde gerekli yanitlar
bulmayl saglayacaklardir. Gelecekte asi uygulamalarindan
once mikrobiyota kompozisyonunun incelenerek gerekirse
degistiriimis veya belli bir mikrobiyota molekUlinin eklenerek
istenen asi yanitinin saglanmasi mumkun olabilecektir.
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