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Makale Hazirlama

Forbes Tip Dergisi'nde daha 6nce baska bir yerde yayinlanmamis, hakem degerlendirmesinde olmayan ve
Dergi Yayin Kurulu ve Danisma Kurulu tarafindan degerlendirilerek uygun bulunan yazilar basilir. Yayinlanan
yazi ve resimlerin tim haklari dergiye aittir. Dergiden alinti yapildigi takdirde dergi kaynak olarak belirtilme-
lidir. Dergimiz Turkiye Atif Dizininde indekslendiginden makaleler hazirlanirken, dizinde yer alan diger ulusal
dergilerden atif yapilmasi 6nerilmektedir (www.atifdizini.com).

Buna bagh olarak makalelerinizde yer alan anahtar kelimelerin, Turkiye Bilim Terimleri’'nden (Turkiye Bilim
Terimleri: MeSH (Medical Subject Headings) terimlerinin, Turkce karsiliklarini iceren anahtar kelimeler
dizinidir) segilmesi gerekmektedir.

Arastirma makaleleri; Bu bolimde Tip ve Saghk Bilimleri alaninda yapilan temel veya klinik arastirmalara
iliskin calismalar yer almaktadir. Bu makaleler randomize kontrolli ¢alismalar, gozlemsel galismalar, tanimlayici
calismalar, tanisal dogruluk calismalari, sistematik incelemeler ve meta-analizler, randomize olmayan
davranissal ve halk saghg midahale denemeleri, deneysel hayvan denemeleri veya diger herhangi bir klinik
veya deneysel galismayi igerebilir. Bu tiir yazilar 3500 sozcligl gegmemeli ve etik kurallara uygun olarak
kaleme alinmis olmalidir. Arastirma makaleleri yazim diizeni séyle olmaldir: Tiirkge ve ingilizce Ozet (en fazla
250 kelimeden olusmali), Giris, Yontem, Bulgular, Tartisma, Sonug ve Kaynaklar

Derleme; Giincel ve gereksinime yonelik konularda, ulusal ve uluslararasi literatiir kullanilarak konu ile ilgili
tartismalarin ve yazar/yazarlarin gorislerinin ortaya kondugu calismalardir. Bu tiir yazilar 5000 sézcUgu
gecmemeli ve etik kurallara uygun olarak kaleme alinmis olmalidir. Derleme yazim dizeni séyle olmalidir:
Tiirkge ve ingilizce Ozet (en fazla 250 kelimeden olusmali), Giris, Konu ile ilgili basliklar ve Kaynaklar

Olgu Sunumu; Nadir gorilen, tani, tedavi ve bakimda farklilik gsteren makalelerdir. Yeterli sayida fotograflarla
desteklenmis olmalidir. Bu tlr yazilar 2000 s6zctgiu gegmemeli ve etik kurallara uygun olarak kaleme alinmis
olmalidir. Olgu sunumu yazim diizeni séyle olmalidir: Tiirkge ve ingilizce Ozet (en fazla 150 kelimeden
olugmal), Girig, Olgu Sunumu, Tartisma ve Kaynaklar

Editore Mektup; Daha once basilmis yazilarla ilgili goris, katki, elestiriler ya da farkl bir konu Gzerindeki
deneyim ve dlstinceler igin editére mektup yazilabilir. Bu tiir yazilar 1000 s6zcugi gegmemeli ve etik kurallara
uygun olarak kaleme alinmis olmahdir. Kaynak sayisi 5 ile sinirhdir.

Dergiye gonderilen yazilar Microsoft Word programinda, her sayfa yaninda 2,5 cm bosluk birakilarak, Times
New Roman 12 punto yazi karakterinde ve 2 satir arali§inda yazilmalidir. Sayfa numaralari metnin basladigi
sayfadan baslayarak sag alt kosede belirtilmelidir. Arastirma makaleleri ve derleme 30, olgu sunumlari 15
sayfayl gegcmemelidir.

Yazilar; http://www.journalagent.com/forbes internet adresinden online olarak sisteme yuklenebilir. Sorumlu
yazarin “Telif Hakki Onay Formu”nu doldurup, imzalayarak yazi ile gondermesi gerekmektedir.

Yazida agagidaki béliimler bulunmalidir.

1. Baglik sayfasi: Makalenin basligi (Tiirkce ve ingilizce), yazarlarin ad-soyadlari, unvanlari, calistiklari kurum
ve adresleri, iletisimden sorumlu yazarin adi, telefonu, e-posta ve yazisma adresi belirtilmelidir. Baska
yerde yayinlanmamis oldugu, bildiri olarak sunulmus ise bilgisi, calismayi destekleyen herhangi bir birim
varsa bu sayfaya yazilmalidir. Bu bilgiler online sisteme girilir. Bu bilgiler ana metin dosyasinin igine koyul-
maz.

2. Ozet ve anahtar kelimeler: Tiirkce makaleler ingilizce 6zet, ingilizce makaleler Tiirkge 6zet icermelidir.
Ozette kisaltma kullanilmamalidir. Tiirkge ve ingilizce (Index Medicus MeSH’e ve Tiirkiye Bilim Terimleri’ne
uygun olarak segilmis) en fazla bes adet anahtar sozcik kullaniimalidir. Bu bilgiler online sisteme girilir.
Yuklenen ana metin dosyasinin igine koyulmaz.

3. Ana metin: Arastirma yazilarinda giris, gere¢ ve ydntem, sonuglar, tartisma ve kaynaklar bélimleri
olmahdir. Olgu sunumlarinda giris, olgu/olgular, tartisma ve kaynaklar boltimleri yer almalidir. Tablolar ve
resim alt yazilari kaynaklardan sonra gelmelidir. Bu bolimde yazar ve kurum adi belirten ifade
bulunmamasina dikkat edilmelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise toplanti adi, tarihi
ve yeri belirtilerek bu bélimiin sonunda ayrica yazilmalidir.

4. Kaynaklar: Kaynaklar Vancouver stiline uygun yazilmalidir. Kaynaklarin dogrulugundan yazarlar sorumlu-
dur. Kaynak yaziminda asagida belirtilen kurallara dikkat edilmelidir. Kaynaklar metinde kullanim sirasina
gore numaralandirilmali, numaralari metinde cimlenin sonunda veya yazar adi gegmisse isimden hemen
sonra st simge olarak belirtiimelidir. Ornek.’, Ornek.*?, Ornek.> Dergilerin adlari Index Medicus’da
kullanilan bigimde kisaltiimalidir. Yazar sayisi 6 ve altinda ise tim yazarlar belirtilir. Yazar sayisi altidan fazla
ise, ilk tg isimden sonra “ve ark. (et al.)” yazilmahdir.

ORNEKLER

Dergi:
Yazar sayisi 6 ve altinda ise tiim yazarlar belirtilir.

e Campbell MR, Fisher J, Anderson L, Kreppel E. Implementation of early exercise and progressive
mobility: Steps to success. Crit Care Nurse. 2015;35(1):82-8. doi: 10.4037/ccn2015701.

Eger yazar sayisi 6°dan fazla ise ilk ti¢ yazar belirtilir.

e Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, satisfaction, and quality of hospital care:
Cross sectional surveys of nurses and patients in 12 countries in Europe and the United States. BMJ.
2012;344:e1717. doi: 10.1136/bmj.e1717.

Makalenin DOl numarasi yok ise internet ulasim adresi verilir.

e Pokorny ME, Koldjeski D, Swanson M. Skin care intervention for patients having cardiac surgery. Am J

Crit Care. 2003;12(3):535-44. Available from: http://ajcc.aacnjournals.org/content/12/6/535.full.
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Dergi eki (Supplement):
e Ahrens T. Severe sepsis management: Are we doing enough? Crit Care Nurse. 2003; 23(Suppl 5):2-15.
Available from: http://ccn.aacnjournals.org/content/23/5/S2.full.pdf+html
Kitaplar:
e Jarvis C. Physical Examination and Health Assessment. 3™ ed. Philadelphia: W.B. Saunders Company;
2000.
Editér bilgisi var ise:
e Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2" ed. Wieczorek RR, editor. White Plains (NY):
March of Dimes Education Services; 2001.
Kitap ici bélim:
e Finke LM. Teaching in nursing: the faculty role. In: Billing DM, Halstead JA, editors. Teaching in Nursing:
A Guide for Faculty. 3" ed. USA: Saunders & Elsevier; 2009. p. 3-17.

Ceviri kitap:
e Ferry DR. ECG in Ten Days [On Giinde Temel Elektrokardiyografi]. Kahraman M, translator. istanbul: Ekbil
A.S.; 2001.

Ceviri kitap bélimii:

e Tolay E. Planlamanin temelleri. In: Robbins SP, Decenzo DA, Coulter M. editors. Yonetimin Esaslari: Temel
Kavramlar ve Uygulamalar. Ogiit A, translator. Ankara: Nobel Akademik Yayincilik; 2013. p. 104-29.

Elektronik kitap:

e Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology. 9" ed. New York: McGraw Hill Medical; 2015.
Available from: http://accessmedicine.mhmedical.com/book.aspx?bookiD=1194

Elektronik rapor/dokiiman:

e World Health Organization. World Alliance for Patient Safety Forward Programme 2008-2009. 1% ed.
France; 2008. Available from: http://apps.who.int/iris/bitstream/10665/70460/1/WHO_IER_
PSP_2008.04_eng.pdf
izmir Halk Saglhgi Mudirligi. Saglk Bakanligi Yogun Bakim Unitelerinin Standartlari. izmir; 2007.
Available from: http://www.ihsm.gov.tr/indir/mevzuat/genelgeler/G_13082007_1.pdf

Tezler:

e Bayram TY. Universitelerde &rgiitsel sessizlik [master’s thesis]. Bolu: Abant izzet Baysal Universitesi,
Sosyal Bilimler Enstitlst; 2010.

Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount
Pleasant (Ml): Central Michigan University; 2002.

5. Tablolar: Tablolar ana metin icinde kaynaklardan sonra gelmeli, makale igindeki gegis sirasina gore Latin
rakamlariyla numaralandiriimali, metinde parantez iginde gosterilmeli, kisa-6z bir baghk tagimahdir. Tablo
numarasi ve basligi tablonun Ustlinde, tablo agiklamalari ve kisaltmalar altta yer almalidir.

6. Resimler ve sekiller: Metin icinde kullanim siralarina gére Latin rakamlariyla numaralandirilmal ve metinde
parantez iginde gosterilmelidir. Dijital kamera ile ¢ekilmis fotograflar en az 300 dpi ¢ozlinlrlikte, 1280x960
piksel boyutunda ¢ekilmis, jpg veya tiff formatlarinda kaydedilmis olmalidir. Her resim ve sekil ayri bir belge
olarak hazirlanmali, gonderme formuna uygun olarak yazinin ekleri olarak gonderilmelidir. Resim ve sekil alt
yazilari: Alt yazilar ana metinde kaynaklardan sonra gelmeli, kisa ve 6z bir sekilde yazilmali, kullanilan boya/
yontem ve orijinal buyttme bildirilmelidir. Sekillerde kullanilan semboller ve harfler tanimlanmalidir.

7. Etik Kurul Onayi, Cikar Catismasi, Finansal Destek, Hasta Onami ve Yazar Katkisi: Bu bolimler yazinin
sonunda, kaynaklardan 6nce yer almaldir.

8. Tesgekkiir Bolimii: Bu bolim yazinin sonunda, kaynaklardan 6nce yer almalidir.

Kaynakg¢a, Gonderme ve Atif Kontrolii
Bilimsel arastirmalar daha 6nce yapilmis olan g¢alismalarin Gzerine gelistirilir. Yapilan ¢alismalarda daha 6nce
yapilmis calismalara belirli kurallar ¢cergevesinde gonderme ve atif yapilarak kaynak gosterilir. Bilimsel calismalarda
bilerek ya da bilmeyerek yapilan hatalar ¢alismanin ve yayinin givenilirligini zedelemektedir.
Forbes Tip Dergisi yayin etigi kapsaminda degerlendirme sonucu kabul edilen galismalarin gonderme ve atiflarinin
dogru ve eksiksiz verilmesini zorunluluk olarak gérmektedir. Bu kapsamda her galisma kabul edildikten sonra
yayin kurulunun uygun buldugu bir firma tarafindan kaynakga, gonderme ve atif kontroliinden gegirilir.
Gergeklestirilen kontroliin maddi sorumlulugu yazar(lar)a aittir.
Kabul edilen ¢alismalarin kaynakca, génderme ve atif kontrolii Tiirkce ve ingilizce tam metin icin asagidaki
adimlarda yapilmaktadir:

e Kaynakea Vancouver Kaynak Gésterme Kurallarinda yer alan usul ve esaslara uygun olarak diizenlenir.

e Kaynakcada yer alan her bir atifa ait metin i¢i gondermelerin usul ve esaslara gore verilip verilmedigi

kontrol edilir, hatali olanlar dizeltilir.

e Metin igi gondermelerin atiflari kontrol edilir. Eksik olanlar yazarlardan talep edilir, hatali olanlar dizeltilir.

Tiirkge tam metin icin Tiirkce, ingilizce metin icin ingilizce kaynak gésterme usul ve esaslari dikkate alinir.

Mizanpaj ve Dizgi islemleri

Forbes Tip Dergisi makalelerin sekilsel biitinligu, okunabilirligi ve standartlar geregi tek tip ve eksiksiz bir sayfa
diizeni ile baski bigimini zorunlu kilar. Bu baglamda intihal denetimi ve kaynakga diizenlemesi tamamlanan
calismalarin sayfa diizeni ve dizgisi yayin kurulunun uygun buldugu bir firma tarafindan gergeklestirilir.

DOI Numarasinin Verilmesi

Digital Object Identifier (DOI) elektronik ortamda yayinlanan her g¢alismanin tanimlanmasina ve erisilmesine
olanak saglayan benzersiz bir erisim numarasidir. Forbes Tip Dergisi’'nde yayinlanan veya erken gériinimdeki her
¢alisma igin DOI numarasi verilmesi zorunludur.

Kabul agamasindan sonra intihal denetimi, kaynakga kontroll ve baski hali hazirlanan galismalara yayin kurulu
tarafindan DOI numarasi verilir.
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Erken Baski

Forbes Tip Dergisi glincel ve 6zgiin bilginin yayilmasini 6nemsemektedir. Bu kapsamda degerlendirme asamasini
tamamlayarak kabul edilen ve kabulden sonraki siiregleri tamamlanan ¢alismalar elektronik olarak erken baskida
yayinlanir. Erken baskida yayinlanan galismalar yayin kurulunun uygun buldugu cilt ve sayida sayfa sayisi verilerek
yayinlanir ve erken baskidan kaldirilir. Erken baskidaki ¢alismalar normal sayida yayinlanacak son stirim olmaya-
bilir. Son yayinlanacak halinde galismalarin lzerinde kiigiik dizenlemeler yapilabilir.

Dil Diizenlemesi
Forbes Tip Dergisi’ne génderilen calismalar tam metin dilinin (Tiirkge ve ingilizce) dil bilgisi kurallarina ve bilimsel
alanyazinina uygun, sade ve agik bir dil kalitesine sahip olmahdir. Calismalar yabanci kelimelerden arindiriimis
temiz ve akici bir dille yazilmahdir. Bu kapsamda ¢alismalarin degerlendirme igin gonderilmeden 6nce redakte
edilmis olmasi yayin sireglerinin daha saglikli bir sekilde strdurilmesini saglamaktadir.

e Elsevier Dil Servisi, http://webshop.elsevier.com/languageservices/

e Editage, http://www.editage.com/

¢ Enago, http://www.enago.com/

Yazarlar Tarafindan Uyulmasi Gereken Etik ilkeler

Dergimize yazi gonderen yazarlar; asagida belirtilen etik ilkelere kesinlikle uymak zorundadirlar.

1. “insan” &gesinin icinde bulundugu tiim calismalarda “Helsinki Bildirgesi”, “lyi Klinik Uygulamalar Kilavuzu” ve
“lyi Laboratuar Uygulamalari Kilavuzu”’nda belirtilen esaslara ve T.C. Saglik Bakanlig’'nin ilgili ydnetmelikler-
ine uygunluk ilkesini kabul eder.

2. Insanlar tizerinde yapilan arastirmalarda, “Klinik Arastirmalar Etik Kurul”undan izin alinmasi ve ilgili belgenin
dergiye gonderilmesi zorunludur.

3. Yazarlar, makalenin “Metod” boéliminde ilgili etik kuruldan ve calismaya katilmis insanlardan imzali
“Bilgilendirilmis gonulli olur” (informed consent) belgesini aldiklarini belirtmek zorundadir. Etik Kurul
onayinin bir kopyasinin dergiye gonderilmemesi durumunda yazi yayinlanmayacaktir.

4. Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan veya geregi durumunda
yasal temsilcisinden “Bilgilendirilmis gonalli olur” (informed consent) belgesi alinmali ve makalenin olgu
sunumu baghgi altinda yazili olarak ifade edilmelidir. Hastadan veya yasal temsilcisinden alinan “Bilgilendirilmis
gonlli olur” belgesi dergiye yollanmalidir.

5. GCikar Catismalari: Yazarlar, makaleleriyle ilgili ¢cikar ¢atismalarini (varsa) bildirmelidirler. Eger makalede dolayh
veya dolaysiz ticari baglanti (istihdam edilme, dogrudan 6demeler, hisse senedine sahip olma, firma
danismanhgi, patent lisans ayarlamalari veya hizmet bedeli gibi) veya ¢alisma igin maddi destek veren kurum
mevcut ise yazarlar; kullanilan ticari Grun, ilag, firma vb ile ticari higbir iliskisinin olmadigini ve varsa nasil bir
iliskisinin oldugunu, editore sunum sayfasinda ve ayrica makalede kaynaklar boliminden once “Cikar
catismasi” bashgi altinda bildirmek zorundadir.

6. Yazarlk Katkisi: Cok yazarli makalelerde yazarlarin arastirmaya katkilari (fikir olusturma, galisma tasarimi,
deneysel uygulamalar, istatistik, makalenin yazimi, vb) agiklanmali ve imzali olarak editore (yayin hakki devir
formu kapsami iginde) sunulmalidir. Yazarlik katkisi bilgisi, kaynaklar béliminden énce makalede bildirilmek
zorundadir.

7. Maddi destek: Arastirma igin alinmis finansal destek, bagis ve diger butun editoryal (istatistiksel analiz,
ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim varsa agikca makalenin kaynaklar bélimiinden énce
bildirilmek zorundadir. Ayrica yazarlar asagida belirtilen alanlarda, varsa ¢calismaya sponsorluk edenlerin rol-
lerini beyan etmelidirler: (1) Calismanin tasarimi, (2) Veri toplanmasi, analizi ve sonuglarin yorumlanmasi, (3)
Raporun yazilmasi, (4) Yayin igin gonderilmesine karar verilmesi.

Yazarlar i¢in Kontrol Listesi

Basvuru sirecinde yazarlar génderilerinin asagidaki listede bulunan tim maddelere uygunlugunu kontrol etme-

lidirler, bu rehbere uymayan basvurular yazarlara geri gonderilecektir.

e Gonderilen yazi daha onceden yayimlanmamis, ya da baska bir dergiye eszamanl degerlendirilmek Gzere
sunulmamis olmalidir.

e GoOnderi dosyasi Microsoft Word dokiimani dosyasi biciminde olmalidir. Tablolar ve resim alt yazilari kaynak-
lardan sonra gelmelidir. Resimlerin kaliteli kopyalari ek dosya olarak gonderilmelidir.

e Orijinal Arastirmalar igin “Etik Kurul Onay Belgesi” nin 6rnegi sisteme yiiklenmelidir.

o “Telif Hakki Devir Formu” imzalandiktan sonra sisteme yiklenmelidir.

e Calismanin iginde yazar adi, kurum bilgisi, etik kuruluna dair tesekkir yazisi vb olmadigindan emin olunuz.
Calismanizin hakem degerlendirmesinde “blind review” ilkesince tarafsiz bir sekilde ele alinabilmesi agisindan
bu 6nemlidir.

e Calismanizin konu bakimindan yeterli ve uygun bulunmasi durumunda intihal denetimine alinacagini
unutmamali ve calismayi hazirlarken intihal kapsamina girecek alintilar yapmaktan kaginmalisiniz.

e Makaleniz; tez, bildiri 6zeti, poster vb bir galismadan Uretilmisse, bunu tarihini belirterek dip not olarak
verdiginizden emin olunuz.

e Calismanizin yayimlanmasi igin yayinevi tarafindan size gelen son bilgilendirmede galismanizi dikkatlice kon-
trol ettiginizden emin olmaniz gerekmektedir. Calisma yayimlandiktan sonra lizerinde herhangi bir degisiklik
yapmak mimkiin olmayacaktir.
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Manuscript Preparation

In the Forbes Journal of Medicine, the articles which have not been published elsewhere, which are not
evaluated by the referee and evaluated by the Editorial Board and Advisory Board are printed. All rights of
published texts and images belong to the magazine. As the journal is indexed in the Turkish Citation Index,
we recommend citations from other national journals (www.atifdizini.com).

According to this, your article’s keywords of your article must be selected from the term of Sciences of Turkey
(Turkey Science Terms: MeSH (Medical Subject Headings) terms, keywords are the directory containing the
Turkish equivalent).

Research articles: These articles are for basic or clinical researches in the field of Medicine and Health
Sciences. These articles may include randomized controlled trials, observational studies, descriptive studies,
diagnostic accuracy studies, systematic reviews, and meta-analyses, non-randomized behavioral and public
health intervention trials, experimental animal trials, or any other clinical or experimental study. Such articles
should not exceed 3500 words and should be written under ethical rules. Research articles spelling should be
as follows: Turkish and English Abstract (should not exceed 250 words), Introduction, Method, Findings,
Discussion, Conclusion, and References.

Review: These are the studies in which the discussions and the opinions of the authors/authors are put for-
ward by using national and international literature on current and need-oriented subjects. Such articles
should not exceed 5000 words and should be written following ethical rules. The writing order of the review
should be as follows: Turkish and English Abstract (maximum 250 words), Introduction, Titles elated to the
subject, and References.

Case Report: These are articles on cases that differ in diagnosis, treatment, and care. It should be supported
by a sufficient number of photographs. Such articles should not exceed 2000 words and should be written
following ethical rules. Case report spelling should be as follows: Turkish and English Abstract (should not
exceed 150 words), Introduction, Case Report, Discussion, and References.

Letter to the Editor: A letter can be written to the editor for comments, contributions, criticisms, or experi-
ences and thoughts on a different topic about previously published articles. Such articles should not exceed
1000 words and should be written following ethical rules. The number of references is limited to 5.

The articles that were submitted in the journal should be written in the Microsoft Word program in A4 paper
size, 1.5 cm spacing, 12 point font, and Times New Roman font leaving 2.5 cm space on each page. Page
numbers must be specified in the bottom right-hand corner starting from the page where the text starts. The
research articles and review should not exceed 30 pages, case reports should not exceed 15 pages.

Articles can be submitted online at http://www.journalagent.com/forbes. The author/authors should fill in
the “Copyright Transfer Form” and submit it with the original signature.

The article should contain the following sections:

1. Title page: The title of the article (in Turkish and English), names and titles of the authors, their institution
and addresses, the name of the author responsible for communication, telephone, e-mail, and corre-
spondence address should be specified. The information that has not been published elsewhere, if it is
presented as a paper, should be written on this page if there is any unit supporting the study. This infor-
mation is entered into the online system. This information is not put in the main text file.

2. Abstract and keywords: Turkish articles should contain an English abstract, and English articles should
contain a Turkish abstract. Abbreviations should not be used in the abstract. A maximum of five keywords
should be used in Turkish and English (selected following Index Medicus MeSH). This information is
entered into the online system. It is not put in the main text file loaded.

3. Main text: Research articles should have an introduction, materials, and methods, results, discussion,
and reference sections. Case reports should include an introduction, case/facts, discussion, and reference
sections. Tables and captions should come after the references. It should be paid attention that there is
no statement indicating the author and institution name in this section. If the article has been presented
at a scientific meeting before, the name of the meeting, date, and place should be written separately at
the end of this section.

4. References: References should be written in the Vancouver style. The authors are responsible for the
accuracy of the references. The following rules should be observed in the source writing. References
should be numbered according to the order of use in the text, their numbers should be indicated at the
end of the sentence or, if the author’s name is mentioned, as superscript right after the name. Example.?,
Example.*?, Example.>® The names of the journals should be abbreviated as used in Index Medicus. If the
number of authors is 6 or less, all authors are specified. If the number of authors is more than six, after
the first three names “et al. (et al.) “should be written.

EXAMPLES:

Journal:
If the number of authors is 6 or less, all authors are specified.

e Campbell MR, Fisher J, Anderson L, Kreppel E. Implementation of early exercise and progressive
mobility: Steps to success. Crit Care Nurse. 2015; 35(1):82-8. doi: 10.4037/ccn2015701.

If the number of authors is more than 6, the first three authors are specified.

e Aiken LH, Sermeus W, Van den Heede K, et al. Patient safety, satisfaction, and quality of hospital care:
Cross sectional surveys of nurses and patients in 12 countries in Europe and the United States. BMJ.
2012;344:e1717. doi: 10.1136/bmj.e1717.

If the article does not have a doi number, an internet address is provided.
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e Pokorny ME, Koldjeski D, Swanson M. Skin care intervention for patients having cardiac surgery. Am J Crit
Care. 2003;12(3):535-44. Available from: http://ajcc.aacnjournals.org/content/12/6/535.full.
pdf+html?sid=f587c6d5-92a3-4971-8367-f18cd1cd63f0

Journal Supplement:
e Ahrens T. Severe sepsis management: Are we doing enough? Crit Care Nurse. 2003; 23(Suppl 5):2-15.
Available from: http://ccn.aacnjournals.org/content/23/5/S2.full.pdf+html
Books:
e Jarvis C. Physical Examination and Health Assessment. 3™ ed. Philadelphia: W.B. Saunders Company;
2000.
If there is editor information:
e Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2™ ed. Wieczorek RR, editor. White Plains (NY):
March of Dimes Education Services; 2001.
Chapter in book:
e Finke LM. Teaching in nursing: the faculty role. In: Billing DM, Halstead JA, editors. Teaching in Nursing:
A Guide for Faculty. 3" ed. USA: Saunders & Elsevier; 2009. p. 3-17.
Translated book:
e Ferry DR. ECG in Ten Days [On Giinde Temel Elektrokardiyografi]. Kahraman M, translator. istanbul: Ekbil
A.S.; 2001.
Chapter in translated book:
e Tolay E. Planlamanin temelleri. In: Robbins SP, Decenzo DA, Coulter M. editors. Yonetimin Esaslari: Temel
Kavramlar ve Uygulamalar. Ogiit A, translator. Ankara: Nobel Akademik Yayincilik; 2013. p. 104-29.
eBook:
e Aminoff MJ, Greenberg DA, Simon RP. Clinical Neurology. 9*" ed. New York: McGraw Hill Medical; 2015.
Available from: http://accessmedicine.mhmedical.com/book.aspx?bookiD=1194
Electronic report / document:
e World Health Organization. World Alliance for Patient Safety Forward Programme 2008-2009. 1st ed.
France; 2008. Available from: http://apps.who.int/iris/bitstream/10665/70460/1/WHO_IER_
PSP_2008.04_eng.pdf

izmir Halk Saglhig Midurligi. Saghk Bakanlig Yogun Bakim Unitelerinin Standartlari. izmir; 2007. Available
from:http://www.ihsm.gov.tr/indir/mevzuat/genelgeler/G_13082007_1.pdf

Thesis:

e Bayram TY. Universitelerde orgiitsel sessizlik [master’s thesis]. Bolu: Abant izzet Baysal Universitesi,
Sosyal Bilimler Enstitlsi; 2010.
Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount
Pleasant (Ml): Central Michigan University; 2002.

5. Tables: Tables should come after the references in the main text, should be numbered in Latin numerals
according to the order in the article, should be shown in parentheses in the text, and should have a brief title.
Table number and title should be above the table, table explanations and abbreviations should be below.

6. Pictures and figures: They should be numbered in Arabic numerals according to their usage order in the text
and should be shown in parentheses in the text. Photographs taken with a digital camera must be at least
300 dpi resolution, 1280x960 pixel size, saved in jpg or tiff formats. Each picture and figure should be pre-
pared as a separate document and sent as attachments to the article in accordance with the submission
form. Picture and figure captions: Subtitles should come after the sources in the main text, should be written
briefly and briefly, and the paint/method used and the original magnification should be stated. Symbols and
letters used in figures should be defined.

7. Ethics Committee Approval, Conflict of Interest, Financial Support, Informed Consent, and Author
Contribution: These sections should be placed at the end of the article, before the references.

8. Acknowledgment Section: This section should be placed at the end of the article, before the references.

Reference, Cross-Reference and Citation Control
Scientific research is based on previous works on the scientific field. During the new studies, previous ones are
cited and referred to in the context of certain rules. Scientific mistakes made in the studies, whether intention-
ally or unintentionally, are undermining the reliability of the publication.
Forbes Journal of Medicine considers that the references of the studies which are accepted after the evaluation
must be given correctly and completely within the scope of publication ethics. In this context, every work that is
accepted is passed from bibliography, cross-reference and citation control by a company which the board finds
appropriate. The cost of the control carried out is the responsibility of the author(s).
The bibliography, cross-reference and citation control of accepted studies are conducted in the following steps
for full text in Turkish and English:
e The bibliography is organized in accordance with the procedures and principles contained in theVancou-
ver Code of Conduct.
e |t is checked whether the in-text citations of each reference are given according to the procedures and
principles, and the ones that are incorrect are corrected.
e References to in-text citations are checked. The missing ones are requested from the writers, and the
ones that are incorrect are corrected.
The procedures and principles of referring in Turkish are valid for Turkish full text and in English for English text.

Layout and Composition Operations

Forbes Journal of Medicine requires formality, readability, and uniformity of prints, with a uniform and complete page
layout, in accordance with standards. In this context, a company which is approved by the publishing board arranges
the page order and string of the studies completed with their plagiarism control and bibliographic regulation.
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Dispatch of DOl Number

Digital Object Identifier (DOI) is a unique access number that allows identification and access of any work pub-
lished in the electronic environment. It is mandatory to give a DOI number for every work published in Forbes
Journal of Medicine or in early edition. After the acceptance stage, the DOI number is given by the editorial board
to the studies which are accepted after plagiarism and bibliographic control and are prepared for printing.

Early Edition

Forbes Journal of Medicine values spreading of current and original information. In this context, studies that are
accepted by completing the evaluation phase and completed after the acceptance process are electronically
published in early printing. Early issued publications are published with the volume and number of pages that
the editorial board considers appropriate and are removed from the early edition. Studies in early printing may
not be the latest version to be published in the normal issue. Minor editing can be made on the work to be
published as a final version.

Language Regulation
Work submitted to Forbes Journal of Medicine should have a clear and understandable language quality appro-
priate to the rules of the language of the full text language (Turkish and English) and the scientific literature. The
work should be written in a clean and fluent language that is free from foreign words. In this context, the fact
that studies being redacted before submission for evaluation ensures that the publishing processes are main-
tained in a healthier way.

e Elsevier Language Service, http://webshop.elsevier.com/languageservices/

¢ Editage, http://www.editage.com/

* Enago, http://www.enago.com/

Ethical Principles to be Followed by Authors

Authors who submit articles to our journal must strictly abide by the ethical principles stated below.

1. In all studies involving the “human” factor, the Declaration of Helsinki states the principles set out in the
“Guide to Good Clinical Practices” and “Guide to Good Laboratory Practices” and T.C. It accepts the principle
of compliance with the relevant regulations of the Ministry of Health.

2. In researches related to humans, it is obligatory to obtain permission from the Ethics Committee for Clinical
Investigations and submit the relevant documentary journal.

3. The authors must state that they have received an informed consent document signed by the relevant ethics
committee and those involved in the study in the method section of the articles. If a copy of the approval of
the Ethics Committee is not sent to the magazine, the article will not be published.

4. Regardless of the identity of the patient in the case presentations, “Informed Consent” documentation
should be obtained from the patients or, where appropriate, the legal representative, and the article should
be written in writing under the title of the case presentation. The “Informed volunteer” document must be
sent to the journal from the patient or legal representative.

5. Conflicts of Interest: Authors should report conflicts of interest (if any) about their articles. If the article
includes direct or indirect commercial relation (such as recruitment, direct payments, having stocks, com-
pany consultancy, patent licensing adjustments, or service fee) or an institution that provides financial sup-
port for the trial, the authors have to state that the article does not have any commercial relationship with
the commercial product used, drug, company, etc. and, if the otherwise is present, then they have to state
the nature of relationships in the cover letter as well as under the title of “Conflict of interest” before
References section of the article.

6. Authoring Contribution: In many written articles, authors’ contributions to the research should be presented
in an editorial form (within the scope of publication right transfer form), which should be explained and
signed, such as idea formation, study design, experimental applications, statistics, writing of the article.

7. Financial support: Financial support for the research, donation, and all other editorials (statistical analysis,
English/Turkish assessment) and/or technical assistance must be communicated before the article’s resource
section. Also, the authors must declare the roles of sponsors in the following areas, (1) design of the employee,
(2) data collection, analysis, and interpretation of the results, (3) writing of the report, (4) decision to submit for
publication. The articles sent to the journal should be arranged to include the following sections.

Checklist for Authors

In the application process, authors should check the conformity of their submissions to all the materials listed

below, those applicants who do not comply with this guideline will be returned to the authors.

e The submitted manuscript shouldn’t have been previously published or submitted to another journal simul-
taneously.

e The uploaded file should be in Microsoft Word document file format. Tables and captions should come after
references. High-quality copies of the figures should be sent as attachments.

e For original articles, the copy of the “Ethics Committee Approval Certificate” should be uploaded.

e Asigned copy of the “Copyright Transfer Form” should be uploaded.

e Be sure that the article doesn’t contain the author’s name, institutional information, thanks letter for the
ethics committee, etc. This is important for referee evaluation of the article in terms of being objectively
handled by the “blind review”.

e You should not forget that if your study is found sufficient and appropriate in terms of subject, it will be
checked for plagiarism, and you should avoid making citations that will be within the scope of plagiarism as
writing the article.

e If your article is produced from a thesis, abstract, poster, etc.; be sure to state it as a foot note with the date.

e For your article to be published, you need to make sure that you carefully check your article in the latest
information sent by the publisher. It will not be possible to make any changes to the article after it is pub-
lished.
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Oz

Gegmis ylizyildaki teknik ve bilimsel gelismelerle, her ne kadar enfeksiyonlarin etyopatoge-
nezi biiylik oranda aydinlatiimis olsa da; gliniimiizde hala bir ¢cok konu ¢ok net degildir.
Hocalarimizin “hastalik yoktur hasta vardir” sézii glinimiizde de gecerliligini korumaktadir.
Clnki enfeksiyonlarda patojenin virulansi kadar, konak¢inin immun cevabi da énem tasi-
makta ve hastalik seyri kisiye gére cok degisebilmektedir. Sitokin Firtinasi tam da konakgi
cevabinin ¢ok fazla 6n plana ciktig! bir hastaliklar grubunda goériilmektedir. Bu nedenle daha
cok Sitokin Firtinasi Sendromundan bahsedilir.

Sitokin Firtinasi Sendromu (Cytokine Storm Syndrome=CSS), fakli enflamatuar etyolojiler
nedeniyle ortaya ¢ikip; karsi konulamayacak kadar siddetli sistemik enflamasyon, hemodi-
namik dengesizlik, coklu organ yetmezligi ve potansiyel olarak 6liime kadar gotiiren bir
hastalik grubudur. ilk olarak 2003 yilinda viral etken olarak influenzada gériildiikten sonra,
gliniimiizde Coronaviridea familyasindan en son insanda hastalik yaptig! tespit edilen
SARS-Cov, MERS-CoV ve SARS-CoV2'de CSS goriilmustir. Yeni bulunan SARS-CoV2, mil-
yonlari tehdit eden COVID-19 hastaligina neden olmaktadir. COVID-19 hastaliginda kont-
rolstiz olarak salinan proenflamatuar medyatorler, akut respiratory distress syndrome
(ARDS) ve sitokin firtinasi sendromuna neden olmaktadir.

Anahtar kelimeler: Sitokin, sitokin firtinasi sendromu, COVID-19, SARS-CoV2
ABSTRACT

Although the etiopathogenesis of infections has been largely illuminated by technical and
scientific developments in the past century; many issues are still not clear today. The motto
“there is no disease, there is a patient” expressed by our instructors is stil valid today.
Because the immune response of the host is as important as the virulence of the pathogen
in infections and course of the disease can vary a lot according to the individual Cytokine
storm is seen exactly in a group of diseases where the host response is very prominent.
For this reason, Cytokine Storm Syndrome (CSS) is mostly mentioned.

Cytokine Storm Syndrome (CSS) emerging due to different inflammatory etiologies; is an
overwhelming systemic inflammation, hemodynamic imbalance, multiple organ failure,
and potentially leading to death. After being first seen in Influenza in 2003 as a viral agent,
CSS was seen in the most recent human diseases caused by SARS-Cov, MERS-CoV and
SARS-CoV2 belonging to Coronaviridea family.The novel coronavirus SARS-CoV2 causes
COVID-19, a pandemic threatening millions. Uncontrolled production of proinflammatory
mediators contributes to acute respiratory distress syndrome (ARDS) and cytokine storm
syndrome in COVID-19 disease.

Keywords: Cytokine, cytokine storm syndrome, COVID-19, SARS-CoV2
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GiRiS

ilk hAuman pathogenic corona viruses (hCoVs)
1966 yilinda saptandi ve o zamandan beri daha
¢ok soguk alginligr tablosu ortaya cikaran ve
%2-18 oraninda tim solunum sistemini tutan
enfeksiyon nedeni olarak bilinirdi."? Ancak, son
20 yil icinde Ug yeni Beta koronaviris belirlendi ki
bunlara; Severe Acute Respiratory Syndrome
(SARS)-CoV, Middle East Respiratory Syndrome
(MERS)-CoV ve SARS-CoV2 isimleri kondu ve
insanlarda yliksek oranda Slimciil tablolar yarattigi
saptandi.>* En son bulunan hCoVs, SARS-COV2
olup bugtin (1 Aralik 2020) itibariyle butlin diiny-
ada, Diinya Saglik Orgiitti (WHO) verilerine gore
toplam 220 tlkede, 62.662.181 olguya Kkarsilik
1.460.223 o6lime neden olan COVID-19 etken-
idir.

ilk korona viriis pandemisi, SARS tarafindan 2002
yilinda Cin’de ortaya cikip, Avrupa ve Amerika
kitasina kadar yayilarak, gene Diinya Saglik Orgiiti
(WHO) verilerine gore 8.096 olasi olguya karsilik,
774 6lime neden olmustur. Mortalite orani %9,6
olmustur. Agirlikh olarak koronaviriis ile ilgili
calismalar bu dénemde baslamis ve COVID-19
pandemisine ait bilgilerimizin cogu da bu
calismalara dayanarak toplanmistir. Mortalite orani
yasa baghdir ve genclerde bu oran %7 iken, 60
yas Ustlindekilerde %55’e kadar c¢ikmaktadir.®
SARS hastalarinin %20’si acute respiratory dis-
tress syndrome (ARDS)’ye ilerleyerek yogun
bakima gereksinim g&stermekte ve yarisi takip
eden 28 giin icinde kaybedilmektedir.®

Elde edilen bu bilgiler 2012 yilindaki MERS
salginyla percinlenmis ve diinya capindaki olgu-
lardan 2.494’tinde ciddi pnémoni ile baslayarak,
ilerleyici coklu organ yetmezIligi ile %35-45
oraninda 6lime neden olmustur.” Her iki salginda
da Klinik tablolar ayni olup; akciger zedelenmesi
(acute Ilung injury=ALI) ve ARDS ile sonuclanan
akcigerlerde masif enflamatuar hiicre infiltrasyonu,
serumda c¢ok yilikselmis enflamatuar belirtecler,
monosit/makrofaj aktivasyonunun bulgulari, aktive
olmus koagulasyon ve pro-enflammatuar sitokin
ve kemokin profilleri icermektedir.2® Yapilan hay-
van deneylerinde, SARSta, akciger enflamasyonu-
nun 14 ginlik bir viral bosluktan sonra iyice
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arttigini géstermistir ki bu da, hastaligin agirhginin
kontrolstiz viral replikasyon hizindan ¢ok, konakginin
kontrolsiiz immun yanit ve onun yarattig tahribat
nedeniyle oldugunu distindiirmustr.'®!

Viral Yapi ve Hiicreye Giris Mekanizmasi:

Koronavirtis daha ¢cok hayvanlarda patojen olup,
binlerce tiriinden yalnizca 7 tanesi insanda
hastalik yapmaktadir.'? 30 kb’lik tek zincir ve non-
segmente RNA'siyla, en biiylk genomlu RNA
virlisi olup, zarflidir.’® Asil rezervuarlar yarasalar
olup, aract konakgilari SARS’ta misk kedileri,
MERS’te develer ve COVID-19’da karinca yiyen-
lerdir (pangolin).'*

S proteini, SARS-CoV ve SARS-CoV2 icin hem
patojenitesi hem de yoénelimi icin belirleyici
oldugundan dolayi; nétralizan antikorlarin birincil
hedefi oldugu gibi, asi calismalarinda da en
onemli viral yapidir. S proteinin yapisi,
S-glikoproteinin olusturdugu bir homotrimer
seklindedir ve iki sublnit icerir ki S1 reseptoru
tanirken, S2 subiiniti de membran icinde iyi
korunmus bir yapida olup, viral flizyonu
kolaylastirmaktadir.'® SARS-CoV2’nin reseptdr
baglanma bdlgesinin amino asit dizilimi, SARS-
CoV ile %74 benzerlik gésterdigi belirlenmis olup,
hiicre icine giris mekanizmalarinin ayni olmasini
aciklamaktadir. ' Buikisi konakgihiicre membranina
baglanmak icin (angiotensin converting enzyme)
ACE2 reseptorini kullanirken, MERS-CoV dipep-
tidyl peptidase-4 (DPP4)’i kullanmaktadir. '

Spike (5) protemn

Membran (M) proteini

Hemaglutinin
Esteraz

Mikleckapsit (M)
proteini

Envelope (E)
Zarf proteini

Sekil 1. SARS-CoV2’nin yapisi.'
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ACE2 reseptord, virlisiin giris kapist olan, siirfak-
tan sentezi yapan tip 2 alveoler hiicrelerde ve
hava yolundaki siliyer ve goblet hiicrelerinde yiik-
sek oranda ekspresse olur.'”'® ACE2 ayrica intes-
tinal epitelde, kalp hiicrelerinde ve vaskiler
endotelde de yiiksek oranda bulunurken, disiik
dizeyde de olsa monosit ve makrofajlarda da
bulunur ki, bu durum SARS-CoV2 virlistiniin immun
hiicrelere nasil girebildigini gdstermektedir.

Sitokin

reseptorleri @

®
IL-1, IL-6,
TNF-a
Sitokin
seph'irleri(D
®
@ L1, 116,
TNFa @
Fey Enfekte
receptor Makrofaj L]
RNA sensors LK J
(RIG-1, MDAS) @ Type 1 1FNs

Sekil 2. SARS-CoV2’nin tetikledigi immun mekanizmalar.'
immunopatoloiji:

Virlis viicuda girdiginde, immun hiicreler; viral
RNA gibi virlis parcalarindan enfeksiyonu pattern
associated molecular patterns (PAMPs) araciliglyla
tanir. Bu da immun hiicre lzerindeki pattern rec-
ognition receptors (PRRs)'ye baglanarak onu
aktive eder (Sekil 2). PRRs, SARS-CoV2’'nin endo-
somal RNA’sin1 Toll-like receptors (TLR-) 3 ve 7
araciligiyla tanirken, sitoplazmik RNA’sini retinoic
acid-inducible gene I (RIG-I) ve melanoma differ-
entiation-associated protein 5 (MDAD5) araciligyla
tanimaktadir (Sekil 2).

TLR3/7’nin aktive olmasi sonucu transkripsiyon
faktorleri NFkB ve IRF3 nikleer translokasyona
ugrar. RIG-1 ve MDAS5’in aktivasyonu ise yalnizca
IRF3’'tG aktive eder. Bu tetiklemeler sonucunda
IRF3 aracihgryla T1IFN ve IL-1, IL-6 ve TNF-a. gibi

proenflamatuar sitokinler de NFkB araciligiyla
ekspresyonlari artmaktadir.2®?! Bu asamadan
sonra TI1IFN ve diger sitokinler, kendi
ekspresyonlarint  otoamplifikasyon araciligiyla
diizenlerler. Boylece dogustan ve edinsel immun
yanitin aktive edilmesiyle patojen yok edilip
iyilesme saglanmaya calisiimaktadir.

SARS-CoV, MERS-CoV ve SARS-CoV2'nin ise bu
immun tanima mekanizmasini baskilamak icin
bazi mekanizmalart mevcuttur???® (Sekil.2). Viris,
IRF3 translokasyon ve aktivasyonunu saglayan
mitochondrial antiviral-signaling protein (MAVS)'i
inhibe edebilmektedir. Ayrica IRF3/7’nin
uyarilmasinda esas rolli olan TNF receptor-associ-
ated factors (TRAF) 3 ve 6’yi da inhibe
edebilmektedir??. Son olarak, bu virisler, T1IFN'un
aktivasyonunu, STAT proteinleri ailesinin tran-
skripsiyon faktorlerinin fosforilasyonunu inhibe
ederek bozmaktadir?'. Tium bu mekanizmalar
beraber degerlendirildiginde, bu virlisler; enfekte
ettikleri epitelyal hiicreler ile bazi makrofaj ve
monositlerde dogustan immun mekanizmalari
baskilayarak, burada rahatca ¢cogalabilmektedir.

Daha gec¢ donemde ise enfekte hiicreler éliirken,
ortama saldiklar1 virlis parcaciklariyla beraber
hiicre i¢ci komponentler; PRRs aracili§iyla hem
dogal immun mekanizmalar1 harekete gecirdigi
gibi hem de IL1, IL-6, TNF-a. gibi proenflamatuar
sitokinleri de salgilatarak edinilmis immun
mekanizmalar1 da devreye sokmaktadir. Bu antivi-
ral immun yanitta T hiicreleri; CD4+ T hiicreler
araciigiyla sitokin salgilayarak, CD8+ T hiicre
aracili sitotoksisite ve B hiicreleri araciligiyla da
immunoglobulin salgilayarak merkezi rol oynar-
lar.'” Bu virlsler ise bu immun savunmaya karsilik
T hiicre apopitozisini indukleyebilirler. Ancak, proen-
flamatuar sitokinler nedeniyle bu sefer, enfeksiyon
alani disindaki enfekte olmayan diger T hiicreleri;
akcigerlere hiicum ederek “sitokin firtinasi” denen
“hyper-inflammation”u tetiklerler.?

4.2. Hiperenflamasyon ve Sitokin Firtinasi:
COVID-19 hastaliginin hafif sekilleri, hatta bazen
orta siddetteki klinik tablolari bile; bircok enfeksi-

yon tablolariyla benzerlik go&sterirken, klinik
agirlastikca farkliliklari belirgin hale gelmeye
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baslamaktadir. Ancak, COVID-19’da klinik tablo
agirlastikca bulgular cok cesitli olmaya ve ayric
tanida ciddi zorluklar yasanmaya baslamaktadir.
Ortaya cikan bulgular ¢ok farkh oldugu gibi ayni
zamanda yasami tehdit edici ve c¢cok agir ve
dolayisiyla da tedavileri cok énemli hale gelmek-
tedir.

Wuhan’dan erken donemde Dbildirilen ¢
calismadan birincisinde 99 hasta mevcut olup,
%38 nétrofili, %35 lenfopeni, %52’sinde artmis
IL-6 dlzeyleri ve %84’linde CRP yuksekligi ile
birlikte bilinen COVID-19  yakinmalari
tanimlamaktadir.?® ikincisinde ise ciddi notrofili ve
lenfopeni ile yogun bakimda takip edilmis ve
mortalite ile sonug¢lanmis 41 olgu mevcuttu.*
Uctincli calismada ise %11,8 belirgin I6kopeni,
%77,6 lenfopeni, %41,2 trombopeni, %48,2
anemi, %22,4 hipofibrinojenemi ve %78,8 hipoal-
buminemi iceren ve O6lmiis olan 85 hastayl
icermekteydi.?®?” Bazi calismalarda ise hava
yollarinda artmis bir monosit/makrofaj ve nétrofil
orani gorulurken;?¢?® baska bazi calismalarda ise,
periferik plazmada artmis kemokin oranlari ve
proenflamatuar sitokin olan TNF-o. gérilmustir.>
Tim bu veriler bize kontrolden ¢ikmis bir infla-
masyon tablosu ¢izmektedir.

COVID-19, MERS veSARS’ta mortalite ve morbid-
iteyi asil belirleyen mekanizmanin; T1IFN, IL-18,
IL-6 ve TNF-o’nin artmis ekspresyonunun,
dogustan immun sistemi aktive etmesi oldugu
distinilmektedir.'® Olasi bir aciklama da, viral
replikasyonun; endotelyal ve vaskiiler hiicre zarari
ve 6limiind indiiklemesidir. Nekroz ve piropitoz
iceren virls aracili enflamatuar hiicre Slumu;
proenflamatuar sitokin ekspresyonunu arttirirken,
diger yandan enfekte olmayan immun hicre
goclint aktive etmektedir.?® Gercekten de enfekte
olmayan monosit/makrofajlarla nétrofillerin enfek-
siyon alanina toplanmasi, gticlii ve kétl bir enfla-
matuar yanit olusturur ki, mortalite ve morbiditeyi
belirleyen doku hasar1 ve sistemik enflamasyona
neden olur.*® Organ hasarini belirleyen diger bir
neden de, virlise karsi erken dénemde olusan
nétralizan antikorlardir.  Antibody-dependent
enhancement (ADE) viral enfeksiyonlar sirasinda
doku hasarina neden olur. ADE hiicresel uptake
ile virlis parcalarinin hiicre icindeki immun kom-

58

Forbes | Med 2020;1(3):55-60

plekslere, kendisi Fcy receptors (FcyR)lere
baglanarak gerceklestirir Bu durum, immun
hiicreler icinde replikasyona devam eden virisler
nedeniyle; bu enfekte hicrelerin “yeni antijen
sunan hiicreler” haline doéniismesi nedeniyle
olabilecegi dulstnilmektedir ki sonucta organ
hasar1 ve acute respiratory distress syndrome
(ARDS) ortaya cikmaktadir.?'3? Gercekten de
yapilan bazi ¢alismalarda, kan damarlari etrafinda
monosit ve lenfosit infiltrasyonu iceren immun
kompleks aracili vaskiilit, duvar kalinlasmasi ve
fokal kanamalar saptanmistir.3°-3334

Bilindigi gibi bazi sistemik otoimmun veya enfla-
matuar hastaliklarda, immun yanitin kontrolsiiz
bir sekilde tetiklenmesi sonucu sinirlandirilamayan
dogustan immun sistem yaniti sonrasi; hiicre ve
doku hasar ile aciga cikan niikleer antijenlerin
uyarisi ve proenflamatuar sitokin ekspresyonuyla
adaptif immun yanit aktive olarak, enfeksiyonun
baslangicindan 7-10 giin sonra “ikinci dalga”
seklinde yeni bir enflamasyon tablosu ortaya
citkmaktadir. ARDS ve Sitokin Firtinasi iceren
COVID-19 olgularinda bu durum oldugu gibi,
influenza ve diger bazi viral enfeksiyonlarda da bu
sekilde ge¢c dénem enflamasyonlar bildirilmistir.3>-
36 COVID-19 hastalarinda meydana gelen Sitokin
Firtinasi sirasinda lenfopeni goriildiigi gibi bazen
de lenf nodlar1 ve dalak gibi lenfoid dokularda
atrofi bile gorilmektedir.3”® Bu tablo HLH’nin
primer ve sekonder tiplerinde meydana gelen
Sitokin Firtinasinda da goriilmektedir.*4°

SONUC

Son s6z olarak diinya capinda milyonlarca insani
etkilemis olan SARS-CoV2 virlisi, dogustan
immun yaniti tetiklerken diger yandan da hava
yolu epitelinde hizla kendi kopyalarini olusturarak
daha sonra da periferik dokulardaki enfekte olma-
yan immun hicrelerin enfeksiyon alanina
toplanmasini saglayabilecek kapasiteye sahiptir.
Boylece massif bir immun reaksiyon sonucu hip-
erenflamasyon ile yasami tehdit eden Sitokin
Firtinast meydana getirmektedir.

COVID-19 sayesinde, enfeksiyonlarda konakg¢inin
faktorlerinin etkinligini ¢ok iyi anlamaya basladik.
Bu arastirmalar, bu mekanizmalari daha iyi
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anlamamizi saglarken, ayni zamanda yeni tedavi
yontemleri gelistirilmesi icin de yeni firsatlar
yaratmaktadir. Bu amagla bir yandan asi gelistirme
calismalari devam ederken, diger yandan viriis
replikasyonunu kontrol altina alacak ilag
gelistirmeye ugrasiimakta ve en 6nemlisi de bu
kontrolsiiz immun yaniti baskilamanin iyi olup
olmayacag) tartisiimaktadir.
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Amac: Kromozom anomalileri, prematiir ovaryen yetmezligin énemli nedenlerinden birisi-
dir ve reprodiktif yénetimde kromozom analizinin dSnemi dogrulanmistir. Sayisal ve yapisal
kromozom anomalileri, 6zellikle X kromozomunun yapisal anomalileri, X-otozomal kromo-
zom translokasyonlari ve iliskili X kromozomu andploidileri literatlirde en ¢ok tanimlanan
kromozom anomalileridir. Bu calismada, klinigimizde takip edilmis prematir ovaryen yet-
mezlikli hastalarda kromozom anomalilerinin sikhigini ve tipini degerlendirmek, bulgulari
giincel literatlr 1s18Inda tartismak ve sonuglarin yeni calismalara 6ncli olmasini saglamak
amaclandi.

Yontem: Merkezimizin kadin hastaliklar ve do% m anabilimdali treme endokrinolojisi ve
infertilite, menopoz poliklinigi arsivinden 2002-2017 yillar1 arasinda premattiir ovaryen
yetmezlik tanisi ile takip edilen 65 hastanin dosyalari tarandi. Hastalarin yaslari, sigara, alkol
kullanimlari, menars ve menopoz yasi, hormon replasman tedavisi alip almadiklari, ek
hastaliklari, obstetrik dykiileri dosya bilgilerinden tarandi. Hastalarin laboratuar sonuclari
dosya bilgilerinden kaydedildi. FSH, LH, estradiol, prolaktin, TSH, fT3, fT4, anti-TPO, anti-
TG, TRAB, kortizol, ANA, insiilin, achk kan sekeri, LDL, HDL, trigliserit, total kolesterol, Anti
Miillerian hormon degerleri dosya bilgilerinden kaydedildi. Karyotip sonugclari dosya bilgi-
lerinden kaydedildi.

Bulgular: Olgularin ortalama tani yasi 32,6, ortalama viicut kitle indeksi 23,4 (kg/m?) olarak
saptandi. Olgularin 60’inda (%92,3) normal karyotip (46+XX), 5’inde (%7,7) (4'G
46+XX/45+X, 1'i 46+XY/45+X) anormal karyotip saptandi. Normal karyotipe sahip olgu-
larda ortalama fT3 degeri, anormal karyotipli olgulara gére anlamh olarak daha yiiksek
saptandi (p:0,019).

Sonug: Premattir ovaryen yetmezIikli hastalarda yiiksek olarak rastlanan X kromozomu kaybi
oranini g6z Sniine alirsak, prematiir ovaryen yetmezligin genis bir spektrumda kendini gos-
terdigini sdyleyebiliriz. Sonucta, sito%enetik arastirmalarin, yastan bagimsiz olarak, prematir
ovaryen yetmezlikli olgularda rutin olarak degerlendirilmesi gerektigi sdylenebilir.

Anahtar kelimeler: Prematir ovaryen yetmezlik, karyotip, genetik
ABSTRACT

Objective: Chromosome anomalies are one of the major causes of premature ovarian fail-
ure and the importance of chromosome analysis in reproductive management has been
confirmed. Numerical and structural chromosome anomalies, especially structural anoma-
lies of the X chromosome, X-autosome translocations and X-chromosome aneuploidies are
the chromosome anomalies most commonly described in the literature. In this study, we
aimed to evaluate the frequency and type of chromosomal anomalies in the patients with
premature ovarian failure admitted to our clinic and to discuss the findings in the light of
current literature and to provide guidance to new studies.

Method: The files of 65 patients, who were followed up with the diagnosis of premature
ovarian failure between 2002 and 2017, were screened from the archives of the division
of reproductive endocrinology and infertility in the department of obstetrics and gynecol-
ogy at our center. Information about age, smoking status, alcohol use, age at menarche and
menopause, history of hormone replacement therapy (if any), additional diseases and
obstetric history of the patients were obtained via scanning their files. The laboratory results
of the patients were retrieved from from files. Data related to FSH, LH, estradiol, prolactin,
TSH, f13, fT4, Anti-TPO, Anti-TG, TRAB, cortisol, ANA, insulin, fasting blood glucose, LDL,
HDL, triglyceride, total cholesterol, anti-Mullerian hormone levels, and results of karyotype
analysis were recorded from files.

Results: The mean age at diagnosis was 32.6 years. The mean body mass index was 23.4
kg/m?2. Sixty patients (92.3%) had normal (46+XX). 5(7.7%) had abnormal karyotypes (4
had 46+XX/45+X and 1 had 46+XY/45+X). The mean value of fT3 was significantly higher
in cases with normal karyotype (p: 0.019).

Conclusion: Considering the high rate of X chromosome loss in patients with premature
ovarian failure, we can say that premature ovarian failure manifests itself in a wide spec-
trum. In conclusion, it can be said that cytogenetic studies should be evaluated routinely
in cases with premature ovarian failure regardless of age.

Keywords: Premature ovarian failure, karyotype, genetics

© Telif hakki Forbes Tip Dergisi. Logos Tip Yayincilik tarafindan yayinlanmaktadir.

Bu dergide yayinlanan bitiin makaleler Creative Commons 4.0 Uluslararasi Lisansi (CC-BY) ile lisanslanmustir.
© Copyright Forbes Journal of Medicine. This journal published by Logos Medical Publishing.

Licenced by Creative Commons Attribution 4.0 International (CC BY)

Received/Gelis: 29.11.2020
Accepted/Kabul: 10.12.2020
Publication date: 30.12.2020

Ash Akdoner

Dokuz Eyliil Universitesi

Tip Fakiiltesi Kadin Hastaliklari ve
Dogum Anabilim Dali,

{zmir - Turkiye

[ drasliakdoner@gmail.com
ORCID: 0000-0002-9269-0859

M. Celiloglu 0000-0002-2412-2403
E. Cagliyan 0000-0001-6864-6551
Dokuz Eyliil Universitesi

Tip Fakiltesi Kadin Hastaliklari ve
Dogum Anabilim Dali,

izmir, Tiirkiye

Antalya-Belek'te, 2017'de, 19. Dinya
In Vitro Fertilizasyon Kongresi’nde
s6zIU bildiri olarak sunulmustur.



mailto:drasliakdoner@gmail.com
https://orcid.org/0000-0002-9269-0859
https://orcid.org/0000-0002-2412-2403
https://orcid.org/0000-0001-6864-6551

GiRiS

Prematur ovaryen yetmezlik (POY), 40 yas altin-

da, over fonksiyonlarinin durmasi olarak

tanimlanmaktadir.! Kadinlarda, menopoz yasi

ortalama olarak 50’dir.2* Kadinlar, %88 oraninda,

45 yas sonrasinda normal menopoza girerken,

%9,7 oraninda erken menopoza (40-45 yas)

girebilirler.!®* Kirk yas altindaki kadinlarin

%1-2’sinde POY gorlilmektedir.># Prematlir ovar-

yen yetmezlik kriterleri:

1) 4 ay ve daha uzun sireli amenore olmasi

2) 1 ay araile 2 kez bakilan serum folikil stimule
edici hormon (FSH) degerinin >40 mlU/mL
olmasi

3) <40 yas

Prematiir ovaryen yetmezIikli kadinlarda, over
fonksiyonu farkh diizeylerde devamhhk gdsterebi-
lir ve %5 ile %10 olguda gebelik olusabilir.>>7
Prematiir ovaryen yetmezlik, otoimmunite, viral
enfeksiyonlar, radyasyon, enzim eksiklikleri, iyat-
rojenik durumlar, genetik sendromlar ve kromo-
zomal defektler gibi pek cok farkli nedene bagh
olarak olusabilir® Ancak, POY olgularinin ¢ogu
idiopatiktir.®

Prematiir ovaryen yetmezlik olgularinda, Kklinik,
genis bir spektrumda kendini g&sterebilir. Cogu
olguda, dizenli adet kanamalar sonrasinda bu
durum gelisirken, bir kisminda primer amenore
gorilur. Dolayisiyla, son 4 aydir adet diizensizligi
olan kadinlarda, FSH degeri, 40 mIU/mL’den yuk-
sek saptanirsa, POY akla gelmelidir.>>'°

Prematiir ovaryen yetmezlIikli olgularin, biiytik bir
cogunlugunda, altta yatan belirli bir neden yoktur.
Amenore ile basvuran kadinlarda yapilan karyotip
incelemesinde, yapisal ya da sayisal kromozom
anomalileri saptanmistir. Bu sonug, POY’lu olgu-
larda karyotip tayininin Snemini gdstermektedir.> !
Kromozom anomalileri, POY’da ortak neden ola-
rak tanimlanmistir ve reproduktif yonetimde kro-
mozom analizinin énemi dogrulanmistir.'? Sayisal
ve yapisal kromozom anomalileri, 6zellikle X kro-
mozomunun yapisal anomalileri (translokasyonlar,
delesyonlar, izokromozomlar), X-otozomal kro-
mozom translokasyonlari ve iliskili X kromozomu
anoploidileri, literatiirde en ¢ok tanimlanan kro-

62

Forbes | Med 2020;1(3):61-7

mozom anomalileridir.'? Prematiir ovaryen yet-
mezlik olgularinda, kromozom anomalisi orani,
bir calismada ortalama %10-25,3 arasinda sapta-
nirken, diger bir ¢alismada, bu oran %8,8-%32
arasinda bildirilmistir.'#'* Bu deger, tilkemiz icin
%22,7 ile %25 arasinda bildirilmistir.'>!'* Bu kro-
mozom anomalilerinin %50-80 kadar1 X kromo-
zom andploidileri ve yeniden diizenlenmeleridir.'*
Bu calismada, klinigimizde takip edilmis prematir
ovaryen yetmezlikli hastalarda, kromozom ano-
malilerinin tipi ve sikligini degerlendirmek, bulgu-
larin glncel literatlr ile iliskisini saptamak ve
sonuglarin yeni calismalara 6ncli olmasini sagla-
mak amaclandi.

GEREC ve YONTEM

Hasta Secimi

Calisma, 01.03.2017-10.04.2017 tarihleri arasin-
da, Universitemizin kadin hastaliklari ve dogum
anabilimdali, tireme endokrinolojisi ve infertilite,
menopozpolikliniginde gerceklestirildi. Calismaya,
Universite etik kurulundan, 30.03.2017 tarihli ve
3205GOA No’lu (karar No: 2017/06-20) etik
kurul onay! alindiktan sonra baslandi.

Kadin hastaliklar1 ve dogum anabilimdalireme
endokrinolojisi ve infertilite, menopoz poliklinigi
arsivinden, 2002-2017 yillarn1 arasinda, premati-
rovaryen yetmezIlik tanisi ile takip edilen hastala-
rin dosyalar1 tarandi. 65 hasta calismaya dahil
edildi.

Arastirmaya dahil edilme kriterleri:

1) 4 ay ve daha uzun siireli amenore olmasi

2) 1 ay ara ile 2 kez bakilan serum FSH degerinin
>40 mIU/mL

3) <40 yas

4) Anti Mdillerian Hormon (AMH)<1 (ng/mL)
(2012’den itibaren bakilmaktadir)

Calisma Protokolii

Calismaya dahil edilen tim olgularin:

1) Yaslari, sigara, alkol kullanimlari, menars ve
menopoz yasl, hormon replasman tedavisi
(HRT) alip almadiklari, ek hastaliklari, vicut
kitle indeksleri (VKI), obstetrik dykiileri dosya
bilgilerinden tarandi.
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2) Hastalarin laboratuvar sonuglari dosya bilgile-
rinden kaydedildi. FSH, llteinlestirici hormon
(LH), estradiol (E2), prolaktin, tiroidstimule
edici hormon(TSH), serbest T3 (fT3), serbest T4
(fT4), anti-mikrozomal antikor (anti-TPO), anti-
tiroglobulin (anti-TQG),tiroid reseptdr antikoru
(TRAB), kortizol, anti-ntkleer antikor (ANA),
insulin, aclik kan sekeri (AKS), lowdensityli-
poprotein  (LDL), highdensitylipoprotein
(HDL), trigliserit, total kolesterol, anti mulleri-
an hormon degerleri.

3) Karyotip sonuglari dosya bilgilerinden kayde-
dildi.

istatistiksel Analiz

istatistiksel analiz icin The Statistical Program for
Social Sciences (SPSS,version 15) kullanildi.
Veriler, ortalama + Standart Sapma (+SS) degerler
seklinde bildirildi. Gruplar arasi farklarin istatistik-
sel analizinde &l¢tiim ile belirtilen degisimler icin
Mann-Whitney U Testi ve sayim ile belirtilen deg;i-
simler icin Fisher Kesin Test kullanildi. Pearson ve
Spearman korelasyon analizi kullanildi ve p<0,05
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Prematiirovaryen yetmezligi olan 65 olgunun
sonuglari incelendi. Olgularin tani yaslari 18-39
arasinda degismekte olup, ortalama tani yasi 32,6
olarak saptandi. Olgularin VKi ortalama 23,4 (kg/
m?) olarak saptandi. Olgularin 17’sinde (%26,2)
sigara kullanimi, 9’unda (%13,8) alkol kullanimi
oldugu saptandi. Elli bes olguda (%84,6) ek has-
talik saptanmadi. iki olgunun (%3,1) Tip 1 diyabe-
ti (DM), 2 olgunun (%3,1) hipertansiyonu, 5 olgu-
nun (%7,7) hipotiroidisi, 1 olgunun (%1,5) ailevi
akdeniz atesi (FMF) oldugu saptandi. Bir olguda
(%1,5) tani sonrasi gebelik dykiisii mevcuttu.

Olgularin tani yasi, VKi, biyokimyasal ve hormon
parametreleri: FSH, LH, E2, TSH, fT3, fT4, Anti-
TPO, Anti-TG, TRAB, ANA, Kortizol, insulin, AMH,
Prolaktin, AKS, LDL, HDL, Total Kolesterol,
Trigliserit ortalama degerleri Tablo 1'de gosteril-
mistir.

Normal ya da anormal karyotipe sahip olgularin
arasinda, sigara kullanimi, alkol kullanimi, ek has-

talik &ykisu, tani sonrasi gebelik dykiisi, gravida,
parite ve abortus dykist, HRT kullanimi agisindan
istatistiksel olarak anlamli fark saptanmadi
(p>0,05). Olgulann FSH, LH, E2, TSH, fT4, TRAB,
Anti-TPO, Anti-TG, ANA, insulin, Kortizol, LDL,
HDL, Trigliserit, Total Kolesterol, Prolaktin, AKS,
AMH degerleri arasinda istatistiksel olarak anlam-

Tablo 1. Olgularin VKIi, tam yasi, biyokimyasal ve hormon
parametreleri.

Mean Min Max Median

Tani Yasi 32,6+5,5 18 39 34
VKI (kg/m2) 23,4+2,6 18 30 23
FSH (mIU/mL) 76,3+26,8 42 155 69,2
LH (mIU/mL) 38,4+14,05 16 80,2 33
E2 (pg/mL) 27,4+16,8 10 122 20
TSH (pIU/mL) 1,65+0,74 0,02 3,2 1,47
fT3 (pg/mL) 2,7£0,73 0,21 4,48 2,78
fT4 (ng/dL) 0,98+0,31 0,60 2,14 0,88

TRAB 1,04:0,18 0,31 1,8 1
Anti-TPO (IU/mL) 45,07+141,3 0,02 737 1,1
Anti-TG (IU/mL) 7,1x28,1 090 207 09
ANA (titre) 0,03+0,17 0 1 0
Kortizol (ug/dL) 10,2+4,9 2,5 288 9,29
insulin (pIU/mL) 8,7+9,48 1,44 56 6,01

AMH 0,470,075 0,01 0,31 0,01
Prolaktin (ng/mL) 9,4+39 3,05 21 8,6
AKS (mg/dL) 83,8+13,8 60 140 84
LDL (mg/dL) 117,2+37,1 59 212 106
HDL (mg/dL) 57,9+13,8 32 105 59

Trigliserit (mg/dL) 120,1+80,05 42 405 96
Total Kolesterol (mg/dL) 178,5+45,5 112 308 173

Tablo 2. Normal ve anormal karyotipli olgularin tan1 yasi,
VKI ve laboratuvar degerleri acisindan karsilastirilmasi.

Normal Anormal
Karyotip Karyotip
(n:60) (n:5)

Ortalama Ortalama P
Tani Yasi 32,5+5,5 33+6,04 0,902
VKi (kg/m2) 23,3+2,6 25,2+2,3 0,124
FSH (mIU/mL) 77,6+27,5 60,9+3,9 0,209
LH (mIU/mL) 39,2+14,3 28,9+3,1 0,07
E2 (pg/mL) 27,7173  24,2+«11,1 0,525
TSH (pIU/mL) 1,6+0,72 2,06+0,98 0,313
fT3 (pg/mL) 2,8+0,75 1,6£1,07 0,019*
fT4 (ng/dL) 0,98+0,3 1,05+0,47 1.000
TRAB 1,04+0,18 1,1£0,22 0,665

Anti-TPO (IU/mL)
Anti-TG (IU/mL)

48,6+146,6 1,77+2,46 0,421
7,68+29,2 0,9+0 0,176
Kortizol (ug/dL) 10,3+5,04 8,98+3,4 0,667
insulin (pIU/mL) 9,09+9,7 4,6+2,19 0,080
AMH 0,05+0,07 0,010 0,192
Prolaktin (ng/mL) 9,49+4,01 8,2+3,8 0,530

AKS (mg/dL) 83,2+12,2 91,2+28,3 0,892
LDL (mg/dL) 116,4+37,7 126,6+31,02 0,409
HDL (mg/dL) 58,4+14 51,8+10,2 0,324

Total Kolesterol (mg/dL) 177,4+45,7 191,6+46,2 0,424
Trigliserit (mg/dL) 120,7+81,7 112,8+61,9 ,863
ANA (titre) 0,03+0,18 0+0 0,681

Mann-whitney U testi-p<0,05
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Il fark saptanmadi. Olgularin 56’inda (%86,2)
Anti-TG negatif, 9'unda (%13,8) pozitif saptandi.
Anti-TPO olgularin 12’sinde (%18,5) pozitif,
53’tinde (%81,5) negatif olarak saptandi. TRAB
her olguda negatif olarak saptandi. ANA, 2 olgu-
da pozitif, 63 olguda negatif olarak saptandi.
Normal karyotipe sahip olgularda fT3 ortalama
degeri 2,8+0,75 olarak saptandi. Anormal karyo-
tipe sahip olgularda fT3 ortalama degeri 1,6+1,07
olarak saptandi. Aradaki fark istatistiksel olarak
anlamli saptandr (p:0,019). Karyotipleri normal
olan ve olmayan olgularin tani yasi, VKI ve labo-
ratuar degerleri arasindaki fark Tablo 2’de goste-
rilmistir.

Olgularin  60’inda (%92,3) normal karyotip
(46+XX) mevcuttu. Olgularin 5’inde (%7,7) anor-
mal karyotip saptandi. Anormal karyotip saptanan
olgularin, 4’Gnin  46+XX/45+X, 1’inin
46+XY/45+X oldugu saptandi. Calismamizda, 2
olgunun primeramenoresi mevcuttu. Bu olgular-
dan biri 45,X/46,XY mozaisizmliyken, diger olgu,
46,XX olarak saptandi. Anormal karyotipliolgula-
rin menarsyasi, menopoz yasl ve mozaisizmtiple-
ri Tablo 3’te gosterilmistir.

Tablo 3. Anormal Karyotipli Olgularin Menars Yasi, Meno-
poz Yasi ve Mozaisizm Tipleri.

Menars Yas1  Menopoz Tani Yas1 Mozaisizm

Olgu 1 12 31 46,XX/45,X
Olgu 2 12 39 46,XX/45,X
Olgu 3 12 38 46,XX/45,X
Olgu 4 12 33 46,XX/45,X
Olgu 5 Primer Amenore 24 45 X/46XY
TARTISMA

Prematlr ovaryen yetmezligin klinigi, oldukca
heterojendir. Ovaryen disgenezi ve primer ame-
nore ile seyredebildigi gibi, 40 yas 6ncesinde,
hizlanmis ovaryen rezerv azalmasi ve sekonder
amenore ile de kendini gbsterebilir. Pek ¢ok olgu-
da POY idiopatiktir ve altta yatan mekanizma
biiytik oranda bilinmemektedir.’®> Ancak, genetik
faktorleri de iceren cesitli etiyolojiler POY ile ilis-
kili bulunmustur. Prematiir ovaryen yetmezlikli
ailelerde farkli kalitim bicimleri olabilir, ancak
maternal gecis en sik gorilen kalitim bi¢imidir.'-'8
Gectigimiz birkag yilda, ovaryen fenotip ve birkac
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genetik varyasyon arasinda iliski kurmaya yaraya-
cak aday gen bulma calismalari hizlanmistir. Bu
aday genlerden bazilari, deneysel ya da dogal
olarak ovaryen yetmezlik gésteren hayvan model-
leri lizerinde gosterilmistir. Ancak, insanda orto-
log geni gosterilememistir. Bu durum, 6rneklem
sayisinin az olmasi ya da arastirilan etnik grubun
kiiclik olmasindan kaynaklanmis olabilir. Prematiir
ovaryen yetmezlik ile iliskili genlerden yalnizca
birka¢i (FMR1 premutasyonu, bone morphogene-
tic protein 15 (BMP15), growth differantition
factor 9 (GDF9), FSH reseptor (FSHR)), diyagnostik
biyobelirtecler ile iliskilendirilmistir. '

Daha 6nce yapilan ¢alismalarda, POY olgularinda,
kromozom anomalisi sikligl ortalama %10 ile
%25,3 arasinda saptanmistir.?%2* Calismamizda,
poliklinig§imize basvuran POY olgulari icinde 5
olguda (%7,7) kromozom anomalisi oldugunu
saptadik. Anormal karyotip saptanan olgularin,
4’0 46+ XX/45+X, 1'i46+XY(16)/45+X(30) idi.

Bizim verilerimizde de gorildigl Gzere, Turner
sendromu yada mozaik Turner sendromu, POY ile
iliskili en sik goérilen genetik anomalidir. Ancak,
karyotip ve ovaryen fonksiyon arasindaki iliski ¢cok
acik degildir.>?¢ Buna ragmen, en fazla folikiil
sayisi, mozaik Turner sendromlu olgularda, 6zel-
likle de mozaik orani daha disiik olanlarda
saptanmustir.?’ Bu veriler, X kromozomu {izerinde-
ki genlerin cift olmasinin, over fonksiyonunun
devamliligini ve foliklllerin atreziden ve apopto-
zisten korunmasini sagladigini géstererek, X kro-
mozomunun, ovaryen fonksiyondaki &nemini
glclendirmektedir.?® Kesin rolleri bilinmese de,
diistik oranda mozaik 45+X’e sahip POY olgulari-
nin degerlendirilmesi, disiik oranda sex kromo-
zomu mozaikliginin, ovaryen fonksiyon tzerinde-
ki etkisi hakkinda yol gosterebilir.”'> Daha 6nce
yapilan calismalarda, X kromozomu andploidisi-
nin anne yasi ile arttig1 ve X kromozomu kaybinin
POY ile iliskisi gosterilmeye calisiimistir.® !>
Literatirde, X monozomisi orani ve yaslanma
arasindaki iliski birka¢ calismada gosterilmis-
tir.'>223% Yapilan calismalara gore, dislik oranda
mozaisizmin POY’a neden olabilecegi sdylene-
bilir.'>3° Bu etkinin, yetersiz foliklil sayisindan
dolayr ovaryen fonksiyonda daha erken azalma
olmasi ve erken oosit yaslanmasinin prematir
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folikiiler atreziye neden olmasindan kaynaklandigi
distintilmektedir.®'> Pek c¢ok calisma, 2 adet
intakt X kromozomunun diizgilin bir ovaryen
fonksiyon icin gerekliligini savunmaktadir.??83' X
kromozomu, overin devamliligl ve fonksiyonu
tizerinde ¢ok 6nemli bir role sahiptir, dyle ki, 45,X
mozaisizmi, ovaryen hiicrelerin hizli yaslanmasina
neden olarak, overin émriinii azaltabilir. Prematir
ovaryen yetmezlik olgularindaki molekdler hasar,
azalmis germ hiicre sayisindan, hizlanmis oosit
atrezisinden ve germ hiicrelerinin postnatal yiki-
mindan kaynakli olabilir.>* X kromozomunun, POY
fenotipine giden mekanizmada énemli bir role
sahip oldugu gérilmektedir. X kromozomu eksik
olan ya da fazladan X kromozomu tasiyan kadinlar
POY gelistirmeye egilimlidir.?* Bu bakimdan, tri-
zomiler de ovaryen disfonksiyon ile iligkili gériin-
mektedir. Pek ¢ok 47,XXX olgusunda, normal
over fonksiyonu ve normal fertilite goriilse de,
gec menars ve daha sonra oligomenore ve POY
gorilebilmektedir.343>

Calismamizdaki POY olgularinda saptanan karyo-
tiplerden biri, 46+XY(16)/45+X(36) idi. 46+XY
kadin nadir olarak goriillr, ancak primer amenore-
li olgularda ender de degildir. Bu hastalar disi
sekonder sex karakterlerine sahiptir. Komplet XY
gonadal disgenezisi, sex determining region Y
(SRY) gen mutasyonu ile iliskilidir. Ayrica renal
anomaliler (Wilm’sTumor 1(WT1) gen mutasyo-
nu), adrenal yetersizlik (steroidogenik faktor 1
(SF1) gen mutasyonu), kompomelik displazi
(SOX9 geni degisimi) eslik edebilir.353®
45+X/46+XY degisiminin fenotipik aralig), Turner
sendromundan mix gonadal disgeneziye ve nor-
mal erkek bireye kadar degisebilir.>® Bu degisken-
lik, primer olarak gelisen gonaddaki dominant
hiicre sirasina baghdir. Yapisal olarak anormal Y
kromozomu, siklikla 45+X mozaisizmi ile birlikte
goriildr. ligili fenotip genis yelpazede degiskenlik
gosterebilir.3 Calismamizdaki POY olgularindan
birinde, 46+XY(16)/45+X(36) karyotipi belirlendi.
Bu olgu, primer amenore ile klinigimize basvur-
mus ve sekonder sex karakterleri disi yoniinde
gelismis olarak saptanmistir. Daha 6nce yapilan
bir calismada, 2 olguda, benzer karyotip belirlen-
mis ve bu olgulardan biri Turner Sendromu ile
kendini gosterirken, diger olguda mix gonadal
disgenezi izlenmistir. Bu olgulardaki karyotipik

benzerlige ragmen fenotipteki degisim, moleki-
ler farkliliklar ile aciklanabilir.3”

Prematiir ovaryen yetmezlik, Addison olgularinda
%20, tiroid hastaliklarinda %9, poliglanduler
sendromlarda %2, romatolojik hastaliklarda %1
ve %1’den az oranda da SLE, vitiligo, myasteni-
agravis, instlin bagiml diyabet ve Crohn hastali-
ginda rapor edilmistir.*® Calismamizda, prematiir
ovaryen yetmezIikli olgularda, %3,1 oraninda
diyabetes mellitus, %7,7 oraninda hipotiroidi,
%1,5oranindaFMFoldugusaptandi. Calismamizda,
anti-TPO pozitifligi %18,5 oraninda saptandi.
Ayrica anti-TG pozitifligini %13,8 ve ANA pozitif-
ligini de %3,1 olarak saptadik. Olgularimizda
TRAB negatif olarak izlendi. Ayrica anormal kar-
yotipli olgulardaki fT3 degeri, normal karyotipli
olgulara gore daha diistk saptandi (p:0,019). 357
idiopatik POY olgusunun dahil edildigi bir calis-
mada, olgularin %10,1’nin otoimmun hastalik
6ykiisti mevcuttu ve en sik goriilen hastalik tiroid
bozukluklari idi. Hastalarin %14’tnin anti-TPO
pozitifligi mevcuttu.*’ Bu veriler géz O6ninde
bulundurulursa, prematiir ovaryen yetmezIikli bir
olgunun klinik degerlendirmesinde, hastanin,
diger endokrinolojik parametrelerinin de arastir-
maya dahil edilmesinin, multisistemik yaklasim
acisindan énemi oldukga agiktir.

Calismamizda, anormal karyotipe sahip olgularda
X kromozom anomalileri saptanmistir. Premattir
ovaryen yetmezlikli hastalarin klinigi, genis bir
spektrumda degiskenlik gd&sterebilmektedir. Bu
degiskenligin, mozaisizmin derecesinden kaynak-
landig1 sdylenebilir. Bizim verilerimizin de destek-
ledigi gibi, X kromozomu mozaisizmi saptanan
olgular, spontan menars sonrasinda prematir
ovaryen yetmezlik ile kendini go&sterebilir. Altta
yatan mekanizma, artmis mozaisizm diizeyi nede-
ni ile hizlanmis oosit yaslanmasi ve bunun sonu-
cunda folikiler atrezi ile aciklanabilir. Tum bunlar
g0z o6nline alinarak, premattr ovaryen yetmezlik-
li olgularda, sitogenetik arastirmalarin, yastan
bagimsiz olarak, rutin degerlendirmeye alinmasi
gerektigi sdylenebilir. Ayrica eslik eden polien-
dokrinopatik sendromlarin da atlanmamasi agisin-
dan, olgulari multisistemik olarak degerlendirmek
ve bu baglamda ek tetkiklerin yapilmasi énemli-
dir.
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Amacg: Profilaktik kafein tedavisi, prematiire bebeklerde apne sikhigini azaltir. Ayrica <1250 g
dogan bebeklerde ek solunum destegi gereksinimini ve aralikli hipoksi sikligini azalttig1 iyi bilin-
mektedir. Calismanin amaci; >1250 g ve solunum sikintisi bulunan preterm bebeklerde profilaktik
kafein kullaniminin neonatal ve uzun dénem sonuglara etkilerinin belirlenmesidir.

Yontem: Prospektif randomize kontrollt olarak gerceklestirilen calismaya, 32-34 GH’da, 1.250-
2.000 g araliginda dogan, solunum sikintisi nedeniyle entiibe olan veya en az 48 saat nazal
ventilasyon gereksinimi olan bebekler dahil edildi. Bir gruba solunum desteginin yani sira dogum-
dan itibaren Kafein sitrat 20 mg/kg yiikleme, 5 mg/kg idame uygulanirken, diger gruba yalnizca
solunum destegi verildi. Uzun dénem nérolojik ve gelisimsel sonuglari Bayley-II ile kaydedildi.
Bulgular: Altmis sekiz bebek calismaya alindi [Kafein(+): 34, kontrol: 34]. Gruplar, gestasyon
haftalari, dogum agirliklari, antenatal steroid Sykuleri ve solunum durumlari agisindan benzerdi.
Kafein alan grupta, kontrol grubuna gore, ilk 72 saatte entlibasyon gereksiniminin azalmasi,
mekanik ve nazal ventilasyon suresinin kisalmasi istatistiksel agcidan anlamliydi (sirasiyla p=0,03,
p=0,00, p=0,02). Oksijen tedavi siireleri ve apne sikliklari agisindan, iki grup arasinda anlamli fark
saptanmadi (p>0,05). Hemodinamik agidan anlamh PDA, NEK, IVK, lazer gerektiren ROP ve BPD
agisindan gruplar arasinda anlamli fark saptanmadi (p>0,05). Uzun dénem norolojik ve gelisimsel
sonuclar agisindan calisma devam etmekteyken, kafein alan gruptan 15, kontrol grubundan 18
bebege 12-18 ayda Bayley-Il gelisim testi uygulandi, sonuglar iki grupta da benzer bulundu
(p>0,05).

Sonug: Solunum sikintisi bulunan daha biiytik preterm bebeklerde profilaktik kafein kullaniminin,
ilk 72 saatte entlibasyon gereksinim oranlarini azaltmasi, ventilasyon stirelerini kisaltmasi gibi
neonatal dénemde olumlu etkileri var olup, anlaml yan etki gézlenmemistir. Bu nedenle 1250 g
lizeri preterm bebeklerde de, solunum sikintisi bulgulari varsa dogumu takiben profilaktik kafein
baslanmasi diistiniilebilir. Bu konuda genis randomize kontrollii calismalara ihtiyag vardir.

Anahtar kelimeler: Kafein, prematrite, ventilasyon, enttibasyon, respiratuvar distres sendromu
ABSTRACT

Objective: Prophylactic caffeine therapy, reduces the frequency of apnea in premature babies.
Moreover, its effect has been well established in reducing the intermittent hypoxemia, and the
need for additional ventilator support of infants with a birthweight of <1.250 g. The aim of this
study is to determine the effects of prophylactic caffeine use on neonatal outcomes in preterm
babies with a birthweight of >1.250 g and respiratory distress.

Method: Sixty-eight infants with birthweight of 1.250 to 2.000 g with respiratory distress and born
at 32-34 GA and intubated with the indication of respiratory distress who also needed nasal venti-
lation for at least 48 hours were included in this prospective randomized controlled study, starting
from birth one group received prophylactic caffeine citrate at loading dose of 20 mg/kg, and main-
tenance dose of 5 mg/kg in addition to respiratory support, long term neurological and develop-
mental outcomes were recorded with Bayley-II.

Results: There was no difference in weight or gestational age at birth between the groups. Also,
the groups were smilar in respiratory states. The caffeine group, was associated with a significant
reduction in intubation requirement within the first 72 hr and shorter duration of mechanical and
nasal ventilation, while there was no difference between the groups in total duration of oxygen
therapy, and frequency of apneic episodes (respectively p=0.03, p=0.00, p=0.02, p>0.05). Any
differences were not detected in terms of prematurity morbidities (p>0.05). Any significant
intergroup differences were not detected as for PDA, NEC, IVC, laser-requiring ROP, and BPD
(p>0.05). While the study was continuing regarding long-term neurodevelopmental outcomes
Bayley neurodevelopmental tests were applied to 15 infants in the caffeine and 18 infants in the
caffeine group at 12. and 18. months, and test results were csimilar in both groups (p>0.05).
Conclusion: The prophylactic use of caffeine in older preterm babies with respiratory distress,
have short term benefits as lesser requirement for ntubation within the first 72 hours and
decreased duration of ventilatory support without any advers side effects. Therefore if symptoms
of respiratory distress are seen in preterm babies with a birthweight of >1.250 g, then initiation
of prophylactic treatment may be considered. Larger scale randomized kontrolli studies are
needed regarding this issue.

Keywords: Caffeine, prematurity, ventilation, intubation, respiratory distress syndrome
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GiRiS

Respiratuar distres sendromu (RDS), prematire
dogan bebeklerde sik gériilen surfaktan eksikligi
ve akciger immaturitesine bagl gelisen solunum
yetmezIligi tablosudur. Mekanik ventilasyon des-
tegi ve ekzojen surfaktan tedavisi RDS gelisen
bebeklerde ana tedavi yontemidir. Mekanik ven-
tilasyon gereksinimini azaltmak ve prematiire
apnesi gelisimini énlemek icin 1.250 g altindaki
prematire bebeklerde kafein tedavisinin bronko-
pulmoner displazi (BPD) ve tedavi gerektiren
patent duktus arteriozus (PDA) sikhgini azalttig,
18. ayda nérogelisimsel olarak engelsiz sag kali-
mu arttirdigr belirlenmistir. Bes yasina gelindigin-
de ise, kafein tedavisi ile serebral palsi insidansi
arasindaki istatistiksel acidan anlamli iliski ortadan
kalkmasina ragmen, motor fonksiyonlarda iyiles-
me devam etmekte gelisimsel koordinasyon
bozuklugu insidansi azalmistir. On bir yasa gelin-
diginde ise kafein tedavisi, daha az motor bozuk-
luk ile iliskili saptanmistir. Bu nedenle kiiciik pre-
matiire bebeklerde kafein kullanimi yayginlas-
muistir.!?

Solunum sikintisi bulunan, mekanik veya nazal
ventilatér gereksinimi olan daha biiylk preterm
bebekler icin literatlirde bir netlik olmamakla
beraber, RDS’si bulunan ge¢ preterm bebeklerin
prematiire apnesi agisindan risk altinda olduklari-
ni ve solunum kontroliiniin daha iyi olmasinin
beklendigi 35-36 GH’da dogan bebeklerde bile,
RDS ile kafein gerektiren premattire apnesi arasin-
da iliski oldugunu gésteren calismalar mev-
cuttur.?

Calismanin amaci; >1.250 g ve solunum sikintisi
bulunan orta derece preterm bebeklerde profilak-
tik kafein kullaniminin, neonatal ve uzun dénem
sonuglara etkilerinin belirlenmesidir.

GEREC ve YONTEM

Bu calisma randomize kontrollii prospektif olup,
calismaya 32-34 6/7 hafta ve dogum agirhgi
1.250-2.000 g arasinda olan ve postnatal yasi ilk
60 dk.’da oksijen destegi Silverman Anderson
skoruna gore >3 olan olgularin alinmasi ve bu
sartlari saglayan olgularin ancak ilk iki saat icinde

tinitemize kabul edilmeleri ve solunum sikintisi
nedeniyle entlibe veya en az 48 saat nazal venti-
lasyon gereksinimi olmasi halinde calismaya dahil
edilmesi planlandi. Major konjenital anomalisi
olan bebeklerin ¢calismaya dahil edilmemesi ayrica
dogum salonunda kardiyopulmoner agidan stabil
olmayan, erken baslangich sepsis dustnilen,
solunum destegi gereksinimi <48 saat siiren ve
aile tarafindan onam alinamayan bebekler calis-
maya alinmadi. Calismaya alinmis olan tim
bebeklerin RDS tanisi radyolojik ve klinik bulgula-
ra gére konuldu.

Yontem

Solunum destegi gereksinimi olan ve dogum
salonunda T-parca canlandirici ile stabilize edilen
bebekler 112 aracihigi ile yenidogan yogun bakim
Unitemize nakledildi. Yenidogan yogun bakim
Unitesine kabul edilen bebeklerin ilk olarak stabili-
zasyonu saglandi, RDS’si bulunan, calismaya dahil
edilen bebekler kapal zarf usulii randomize edil-
mistir. Bir gruba solunum desteginin yani sira
dogumdan itibaren kafein sitrat 20 mg/kg yukle-
me, 5 mg/kg idame verildi (SLE 5000 ventilator
ile mekanik (SIPPV ya da SIMV mod) ya da nazal
ventilasyon (NIPPV ya da NCPAP mod), nazal ven-
tilasyonda arayiiz: kisa binazal prong, nasal neo-
natal ventilation catheter in silicone, vygon)
(KAFESIT 20 mg/mL infiizyonluk ve oral ¢ozelti, 3
ml), diger gruba ise yalnizca solunum destegi
verildi. Apne devam ederse, glnlik idame doz,
kilogram basina maksimum 10 mg kafein sitrata
ylikseltildi. [dame dozlar, viicut agirigindaki degi-
siklikler icin haftalik olarak ayarlanmis ve bebek
tam enteral beslenmeyi tolere ettiginde agizdan
verildi. ilag:, yalnizca Klinik etkisine gore izlendi,
kandaki kafein seviyesinin Ol¢tlmedi. Tasikardi,
takipne, jitteriness, tremor, aciklanamayan nébet
ya da kusma kafeine bagl yan etki olarak deger-
lendirildi, yan etkiler kaydedildi, yan etki gelisme-
si halinde doz atlanarak azaltildi. Nazal ya da
mekanik ventilasyon desteginden basarili sekilde
ayrilip 5 glin boyunca tekrar solunum destegi
gereksinimi olmamasi halinde kafein kesildi.

Verilerin Toplanmasi:

Bebeklerin gebelik haftasi, cinsiyet, dogum agrli-
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81, antenatal steroid Sykiisli, dogum sekli, annede
gestasyonel diyabet ya da preeklampsi gibi
maternal hastaliklarin varligl, dogum odasinda
reslisitasyon durumu, baslangi¢c solunum destegi,
surfaktan gereksinimi kaydedildi. Taburculuk
oncesi dénemde, oksijen tedavi siiresi - maksi-
mum oksijen gereksinimi, apne sikligl, invaziv ya
da non-invaziv solunum destegi suresi, ilk 72 saat
entlibasyon gereksinimi (Calismaya alinan bebek-
lerin klinik izleminde bozulma olmasi ya da kan
gazinda sebat eden respiratuar asidoz (arteryel
kan gazinda pH<7,25, pCO,>60 mmHg), taktil
uyarana yanit vermeyen apne olmasi yada apne-
lerin siklagmasi, SO, %88 degerini saglamak icin
FiO,'nin %60 ve lizerine ¢ikmasi halinde olgular
entlibe edilmistir), tedavi gerektiren patent duk-
tus arteriozus (PDA), evre 2 ve Uzeri nekrotizan
enterokolit (NEK), grade 3 ve Uzeri intraventriki-
ler kanama (iVK), lazer gerektiren premattre reti-
nopatisi (ROP) ve bronkopulmoner displazi (BPD)
durumlari, postnatal ilk 4 hafta boyunca haftalik
ortalama ditrez miktarlari, hospitalizasyon siirele-
ri ve taburculuk tartilar karsilastirildi. Taburculuk
sonrasi takipler Riskli Bebek ve Preterm izlem
poliklinik’imizden yapilmis ve diizeltilmis 3. aydan
itibaren gelisimsel pediatri uzmani tarafindan taki-
be alindi. Duzeltilmis 18. ayda, ailelere hastane
sistemine kayitli telefon numaralarindan ulasilarak
norogelisimsel acidan degerlendirme icin geli-
simsel pediatri bélimiince randevu verildi. Uzun

Tablo 1. Demografik 6zellikler.

Forbes | Med 2020;1(3):68-74

dénem norolojik ve gelisimsel sonuclart 18-24.
ayda Bayley-II ile degerlendirilmistir.
Degerlendirmeler, tek bir gelisimsel pediatri
uzmani tarafindan gerceklestirildi. Mental gelisim
indeks (MDI) ve psikomotor gelisim indeks (PDI)
puanlarn kaydedildi, nérogelisimsel gerilik varligi;
serebral palsi, bilateral isitme kaybi/korlik veya
MDI ya da PDI puaninin 70’in altinda olmasi ola-
rak tanimlandi.

Calismaya alinan hastalarin kisa ve uzun dénem
prognozlarl olgu rapor formlarina kaydedildi.
istatistiksel analizler SPSS programi (Versiyon
20.0; SPSS, Inc., Chicago, IL, USA) kullanilarak
yapildl. Istatistiksel olarak anlamlilik diizeyi p<0,05
kabul edildi.

BULGULAR

Altmis sekiz bebek calismaya alindi (kafein alan
bebekler: 34, kontrol grubu: 34). Gruplar, gebelik
haftalari, dogum agirliklari, antenatal steroid
oykiileri, baslangic solunum destekleri ve surfak-
tan gereksinimleri acisindan benzerdi. Kafein alan
grupta, kontrol grubuna gore, ilk 72 saatte entl-
basyon gereksinimi, mekanik ve nazal ventilasyon
slresi istatistiksel acidan anlamli olarak daha kisa
bulundu (sirasiyla p=0,03, p=0,00, p=0,02).
Oksijen tedavi siireleri ve apne sikliklar agisin-
dan, iki grup arasinda anlamli fark saptanmadi

Kafein alan bebekler Kontrol grubu p
(n:34) (n:34)

Gebelik haftasi* 32,47+0,70 32,38+0,65 0,59
Dogum agirlik (g)* 1588,53+170,55 1521,32+193,77 0,13
Erkek/kiz 19/ 15 18/ 16 1,00
Antenatal steroid (eksik/tam doz) 27 27 0,55
Cogul gebelik 5 8 0,53
Preeklampsi 12 11 1,00
Gestasyonel DM 3 2 0,64
EMR 3 4 0,69
Dogum sekli (c/s) 24 28 0,39
Bebek Mg diizeyi (mg/dL)* 2,15+0,64 2,29+0,68 0,37
Dogum odasi restisitasyon 5 6 1,00
INSURE 11 9 0,79
Surfaktan 15 13 0,80
Baslangi¢ solunum destek
NCPAP/NIPPV 29 30
MV 5 4
O, indeks* 0,036+0,014 0,031+0,014

“ortalamazstandart sapma

g: gram, DM: diyabetes mellitus, EMR: erken membran riptird, c/s:sezaryen, Mg:magnezyum, INSURE: entiibasyon-surfaktan-

ekstiibasyon
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Tablo 2. Taburculuk dncesi ve uzun dénem sonuclar.

Kafein alan bebekler Kontrol grubu p
(n:34) (n:34)

O2 sire (glin)* 7,88+6,66 6,24+4,87 0,24
MVsiire (gtin)** 0,5 (0-3) 0 (0-0,25) 0,00
NCPAP/ NIPPV siire (gtin)** 3(2,75-5) 2 (2-4) 0,02
Maksimum FiO, >9%40 15 13 0,80
Atelektazi 5 1 0,08
Entlibasyon gereksinimi (ilk 72 saat) 15 6 0,03
Pndmotoraks 1 2 0,55
Apne 9 11 0,79
Klinik sepsis 20 14 0,22
Kultlr (+) sepsis 2 1 0,55
Tedavi PDA 4 3 0,69
Cerrahi PDA - - -
Ciddi IVK (evre3-4) 2 0 0,15
NEK (evre 3) - - -
BPD (hafif-orta) 1 0 0,31
ROP

Lazer (-) ROP 10 10 0,60

Lazer (+) ROP 1 0 0,15
Ditirez 1, hafta* (cc/kg/sa) 3,31+0,66 3,53+0,61 0,02
Ditirez 2, hafta* (cc/kg/sa) 3,51+0,66 3,91+0,72 0,83
Dilirez 3, hafta* (cc/kg/sa) 3,63+0,72 3,66+0,59 0,13
Dilirez 4, hafta* (cc/kg/sa) 3,61+0,63 3,86+0,50
TPN sure (glin)* 11,79+5,30 14,24+6,76 0,10
Yatis siire (gtin)* 26,68+9,83 30,18+8,34 0,11
Taburcu tarti (g)* 2092,35+229,19 2044,56+169,11 0,33
Mortalite - - -
Norokognitif gelisim (15 hasta) (18 hasta)

MDI 96,47+10,71 93,78+12,19 0,51

PDI 98,07+11,70 98,28+14,55 0,96

NDI 1 1 0,89

MDI <70 1 1 0,89

PDI <70 1 (] 0,26

*Ortalamazstandart sapma, **Ortanca (IQR)

(p>0,05). Kafein kullanimi ile dilirezin arttigl,
kafein alan ve almayan grup arasinda ditirezdeki
ortalama farkin, postnatal 2. haftada en belirgin
oldugu gériildii (p=0,02). Tedavi gerektiren PDA,
evre 2 ve lzeri NEK, evre 3 ve lizeri IVK, lazer
gerektiren ROP ve BPD agisindan gruplar arasinda
anlaml fark saptanmadi (p>0,05). Uzun dénem
norolojik ve gelisimsel sonuclar agisindan izlem
slirecinde kafein alan grupta 15, kontrol grubunda
18 bebege 12-18 ayda Bayley-Il gelisim testi
uygulandi, mevcut hasta sayisi ile sonuglar iki
grupta da benzer bulundu (p>0,05).

TARTISMA

Kafein sitrat, yenidogan yogun bakim unitelerin-
de, prematiire apnesi (AOP) icin en ¢ok kullanilan
ilaclardan biridir. Etkinligi, daha iyi tolere edilebilir
olmasi, daha uzun yarilanma 6mria gibi daha

genis terapdtik indeksi bulunmasi nedeniyle tim
metilksantinler arasinda ilk tercih nedenidir.*

Bin iki yiiz elli gramin altindaki premattire bebek-
lerde kafeinin etkinligi, glivenilirligi ve tolere
edilebilirligi, genis katihmli randomize calismalar
ile kanitlanmistir.! Avrupa Respiratuvar Distres
Sendromu (RDS) Kilavuzu’'nda da belirtildigi gibi,
2010 yilindan bugtine, solunum sikintisi bulunan
yenidoganlarda kafein, tedavinin énemli bir par-
casl haline gelmistir.> Avrupa RDS Kilavuzu, 2016
yilindan beri, ventilatérden ayirmayi kolaylastir-
mak, non-invaziv ventilatdérdeki bebekte apne
riskini azaltmak amaciyla kanit seviyesi disiik
olmasina ragmen, gilivenli ve olumlu etkileri
olmasi nedeniyle 1250 g’in altinda dogan prema-
tire bebeklere dogumdan itibaren profilaktik
olarak kafein sitrat baslanmasini énermektedir.
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Ancak, solunum sikintisi bulunan, invaziv ya da
non-invaziv solunum destegi gereksinimi olan
daha buytik preterm bebekler icin literattirde bir
netlik yoktur. Olivier ve ark.? 34-36 gebelik hafta-
sinda dogan 982 prematiire bebekte RDS (n:85,
%8,7), AOP (n:281, %28,6) ve kafein gerektiren
AOP (n:107, %10,9) arasindaki iliskiyi inceledikle-
ri calismada, RDS’si bulunan bebeklerin AOP aci-
sindan risk altinda olduklarini ve solunum kontro-
liinlin daha iyi olmasinin beklendigi 35-36 GH’da
dogan bebeklerde bile, RDS ve kafein gerektiren
apnenin sik goruldigini saptamislardir. Bu
nedenle bu bebeklerde RDS gelisiminin sadece
akciger immatiritesi ile degil, solunum kontrol
immatiiritesi ile de iliskili oldugunu ve bu bebek-
lerin RDS bulgular gerilese bile AOP acisindan
daha uzun siire monitérize edilmesi gerektigini
belirtmislerdir.® Calismanin ikincil sonuglari olarak,
RDS’li bebeklerde, kafein, oksijen tedavi siiresini
etkilemezken, ventilator destegi ve hospitalizas-
yon siireleri, kafein alan bebeklerde daha kisa
saptanmustir.> Eichenwald ve ark.” 2011 yilinda,
cok merkezli olarak geceklestirdikleri prospektif
kohort calismada, 33-34 GH'da dogan 536 orta
derece preterm bebekte, %49 AOP saptamislar
ve AOP’li bebeklerde (kafein kullanim oranlari
belirtiimemis), hastaneden yatis siiresinin uzadi-
gt belirtmislerdir. Calismamizda, literatlirden
farkll olarak solunum sikintisi nedeniyle dogum
odasinda ek solunum destegine gereksinim duy-
mus preterm bebeklere profilaktik olarak kafein
sitrat baslanmistir. Bebeklerin AOP siklig1 %29’dur.
Kafein alan ve standart solunum destegi verilen
grup arasinda AOP, oksijen tedavi siiresi, maksi-
mum oksijen gereksinimi ve hastanede yatis
sliresi acisindan istatistiksel olarak bir fark saptan-
mamustir. Prematiire apnesinin dnlenmesi icin
profilaktik olarak kafein kullanimini degerlendiren
calismalarin kanit diizeyi zayiftir, bu nedenle;
2010 yili Cochrane sistematik derlemesi ile,
AOP’nin énlenmesinde profilaktik kafein kullani-
minin desteklenmedigi, gelecekte yapilacak ¢ahs-
malar ile bu durumun aydinlatiimasi gerektigi
sonucuna varilmistir.2. Her ne kadar, Cochrane der-
lemesi ile desteklenmemis olsa da, uygun giiven-
lik profili nedeniyle, yiksek riskli preterm bebek-
lerde, AOP’nin énlemesi i¢in kafeinin profilaktik
kullanimi, makul bir yaklasim olarak tim diinyada
kabul gérmustir.® Calisma grubumuz orta dere-
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ce preterm bebekler olup, proflaktik kafein kulla-
nimi - AOP acisindan gruplar arasinda fark olma-
masl; prematire apnesi agisindan yiksek riskli
grupta yer almamalari ya da hasta sayisinin az
olmasi ile iliskili olabilir.

Kafein tedavisi, mekanik ventilasyon (MV) gerek-
tiren preterm bebeklerde, non-invaziv solunum
destegine gecisi kolaylastirir.’ Bu bebeklere eks-
tibasyon siirecinde kafein uygulanmasi, bir hafta
icinde ekstiibasyon basarisizliginda 6nemli bir
azalma saglar.'® CAP calismasinda, kafein alan
bebeklerde endotrakeal entlibasyon gereksinimi,
plasebo alanlara goére daha kisa sirmdstr.!
Vermont Oxford Network destekli Yenidogan
Yogun Bakim Kalitesi lyilestirme isbirligi'ne kati-
lan merkezlerin bir raporunda, 30. GH'dan 6nce
dogan premattire bebeklerde rutin kafein kullani-
mindaki artisin, invaziv ventilasyon siiresinde
kisalma ile iliskili oldugu belirtilmistir.'! Ayrica,
kafein tedavisi, preterm bebeklerde non-invaziv
solunum desteginin slresini de kisaltir.’ CAP
calismasinda, benzer sekilde, kafein alan bebek-
lerde pozitif basingh ventilasyon gereksinimi ve
oksijen tedavisi siresi, plasebo alanlara gére daha
kisa stirmistir.! Calismamizda da literattirdekine
benzer sekilde, kafein alan grupta, standart solu-
num deste8i verilen gruba gére, ilk 72 saatte
entlibasyon gereksinimi, invaziv ve non-invaziv
solunum destegi siiresi istatistiksel acidan anlam-
I1 olarak daha kisa bulunmustur. Bu durum, ytiksek
riskli preterm bebeklerin yani sira solunum sikinti-
si bulunan orta derece preterm bebeklerde de
rutin kafein kullaniminin, postnatal solunum des-
tegine gereksinimin azalmasini saglayan énemli
bir faktor olabilecegini diistindirmektedir.

Kafein, glomeriler filtrasyon hizini dolayisiyla
renal kan akimini arttirarak dilirezi arttirir.'? Ayrica,
oksijen ve enerji tiketimini arttirdig1, bu nedenle
daha az kilo alimina neden oldugu bilinmektedir.'?
Calismada, kafein alan grupta, postnatal ilk 4 haf-
tada ditirez, kontrol grubuna gére artmistir, ancak
bu durum, yalnizca postnatal 2. haftada istatistik-
sel acidan anlaml fark olusturmustur. Taburculuk
tartisi, kafein alan grupta daha dustktlr, bu
durum, istatistiksel acidan anlamh bir farka yol
acmamistir. Yenidogan yogun bakim Uinitemizde,
tartl kayb1 fazla olan bebeklerin giinde en az iki
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kez, dengede olan bebeklerin bir kez tartiimasi,
her bebegin almasi gereken total parenteral nut-
risyon ve enteral beslenme miktarinin bireysel
olarak daha sik degerlendiriimesi ile kafein alan
grupta, daha duisiik taburculuk tartisinin éniine
gecilmis olabilir.

Solunum destegi alan ytiksek riskli preterm
bebeklerde, BPD, bebeklik ddéneminin en sik
goriilen ciddi kronik akciger hastaligidir ve azal-
mis akciger fonksiyonu ve astim benzeri semp-
tomlar dahil olmak lzere uzun siireli solunum
sorunlarina neden olabilir.'> CAP calismasi 6ncii-
liglinde, kafein alan bebeklerde, BPD, tedavi
gerektiren PDA, ciddi ROP insidanslarinin daha
distk oldugu gosterilmistir.! Literatlrdeki diger
calismalarda da, ozellikle ilk 3 gun igerisinde,
erken baslanan kafein tedavisinin BPD ve tedavi
gerektiren PDA oranlarini azalttiginin Gzerinde
durulmustur.'*!5> Kafeinin bu etkileri, g6gus kasla-
rin1 glclendirmesi, kafein alan bebeklerde daha
kisa MV siiresi - daha az oksijen kullaniminin
olmasi ve ditirezi arttirmasi ile iliskilendirilmistir.'®
Ancak, bu sonuglar, yiksek riskli preterm bebek-
ler ile yapilan calismalardan elde edilmistir. Oysa
calisma grubumuz orta derece preterm bebekler
olup kisa dénemde solunumsal morbiditelerinin
bulunmasi disinda neonatal morbidite her iki
grupta da dustktir ve hicbir bebekte mortalite
gorilmemistir.

CAP calismasinda, nérokognitif acidan 18. ayda
yapilan degerlendirmede, kafein alan grupta,
serebral palsi ve bilissel gecikme insidansinin pal-
sebo grubuna gore dusitk oldugu belirtilmistir.'
Bu noroprotektif etkinin bir kismi, kafeinin, MV
stiresinde yaklasik bir hafta kisalma saglamasi ile
beraber daha az solunumsal morbiditeye neden
olmasina yoneltilmistir.! Bes yasina gelindiginde
ise, kafein tedavisi ile serebral palsi insidansi ara-
sindaki istatistiksel acidan anlaml iliski ortadan
kalkmakta ancak motor fonksiyonlarda iyilesme
devam etmekte olup, gelisimsel koordinasyon
bozuklugu insidansi azalmistir.?!'” Calisma gru-
bunda, norokognitif gelisim, 12-18 ay arasinda
yapilan BAYLEY-Il gelisim testi ile degerlendiril-
mis olup, her iki grup arasinda anlamh bir fark
saptanmamistir. Bu durum hasta sayisinin az
olmasi ile iligkili olabilecegi gibi, her iki grupta

ciddi IVK oranlarinin diisiik olmasi ile de iliskili
olabilir.

SONUC

Solunum sikintisi bulunan daha blylik preterm
bebeklerde profilaktik kafein kullaniminin, neona-
tal dénemde ilk 72 saatte entlibasyon gereksinim
oranlarini azaltmasi, invaziv ve non-invaziv venti-
lasyon siirelerini kisaltmasi gibi olumlu etkileri var
olup, anlamli yan etki gézlenmemistir. Bu neden-
le 1.250 g Uzeri orta derece preterm bebeklerde
de, solunum sikintisi bulgular varsa dogumu taki-
ben profilaktik kafein baslanmasi diistintlebilir. Bu
konuda genis randomize kontrolli c¢alismalara
gereksinim vardr.

Etik Kurul Onayr: Klinik Arastirmalar Etik Kurul
onayi alindi (21.02.2019/280).

Cikar Catismasi: Yazarlar arasinda cikar catismasi
yoktur.

Finansal Destek: Yoktur.

Hasta Onami: Calismaya katilan her bebek icin ai-
lelerinden bilgilendirilmis onam formu alinmustir.

Ethics Committee Approval: Clinical Rese-
arch Ethics Committee approval was obtained
(21.02.2019/280).

Conflict of Interest: There is no conflict of inte-
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Amag: Santral sinir sistemi (SSS) anomalileri antenatal donemde saptanan dogumsal malformas-
yonlar arasinda ikinci siklikta yer alir. Prenatal tani koyulma oranlari anensefalide %96’larda iken
migrasyon anomalilerinde %14’lere kadar diismektedir. Bu calismada ytiksek riskli gebeliklerin
tartisildig1 hastanemiz perinatoloji konseyinde degerlendirilen SSS anomalilerinin sikhginin, ézel-
liklerinin belirlenmesi ve antenatal taninin dneminin vurgulanmasi amaclanmistir.

Yéntem: Tepecik Egitim ve Arastirma Hastanesi perinatoloji konseyinde 1 Ocak 2019-31 Aralik
2019 tarihlerinde degerlendirilen, fetusta SSS anomalisi saptanan gebeler dahil edildi. Olgularin
retrospektif olarak dosya kayitlari incelenerek perinatal-maternal risk faktorleri, konsey anindaki
durumlari, konsey karari ve sonuglari kaydedildi. Sonuglar SPSS 20.0 programina kaydedilerek
istatistiksel analizleri yapildi.

Bulgular: Calismada 1272 gebenin verileri degerlendirildi. SSS anomalisi olan 261 olgu (%20,5)
saptandi. Gebelerden 129’u takibine merkezimizde devam etmemesi veya hentiz dogumun ger-
ceklesmemesi nedeniyle calisma disi birakildi. Calismaya dahil edilen 132 gebenin yas ortalama-
s1 26,99+6,50 (14-42); ortalama gebelik haftasi 22,63+7,08 (10,4-38,6) olarak saptandi. En sik
saptanan SSS anomalileri néral tip defektleri (n=54; %40), hidrosefali/ventrikiilomegali (n=36;
%27), migrasyon defektleri (n=21; %15) ve serebellar malformasyonlar (n=9; %6) idi. Konseyde
%29,8 (n=78) gebelik icin sonlandirma karari verildi ve 62 gebelik icin sonlandirma islemi uygu-
landi. Hastanemize gec refere edilen ve gebelik haftasinin 22 hafta ve lizerinde olmasi nedeniyle
gebelige devam karari alinan 51 gebenin %50’si (n=25) hidrosefali/ventrikiilomegali, %16’si
(n=8) noral tlip defektleri ile kdtl prognozla seyreden SSS anomalilerine sahipti.

Sonug: Referans merkez olan hastanemize yiiksek morbidite ve mortaliteye sahip olan anomali-
lerin 22. gestasyonel haftadan sonra yénlendirilmis olmasi sonucunda bu gebeliklere sonlandirma
secenegi sunulamamustir. Bu secenegin aileye sunulabilmesi, yasamla bagdasanlarin uygun takibi
ve tedavisinin planlanmasi icin yiiksek riskli gebeliklerin erken dénemde perinatoloji merkezlerine
yonlendirilmesi gerekmektedir.

Anahtar kelimeler: Anomali, santral sinir sistemi, perinatoloji
ABSTRACT

Objective: Central nervous system (CNS) anomalies are the second most common congenital
malformations detected during antenatal period. Rates of prenatal diagnosis are aroung 96% in
anencephaly, but drops down to approximately 14 % in migration anomalies.We aimed to deter-
mine the frequency and features of CNS anomalies evaluated in the perinatology council of our
hospital where high-risk pregnancies were discussed and also to emphasize the importance of
antenatal diagnosis.

Method: Pregnant women, with a CNS anomaly detected in their fetus, who were evaluated
between January 2019-December 2019 in the perinatology council of Tepecik Training and
Research Hospital were included in the study. Retrospectively, the records of the cases were
examined, prenatal, and maternal risk factors at the time of council session, the council decision
and the results were recorded. Statistical analyzes were done using SPSS 20.0 program.
Results: Data of 1272 pregnant women were evaluated in the study, and 261 cases (20.5%) with
CNS anomalies were detected. A total of 129 pregnant women were excluded from the study
because follow-up of these patients were not realized in our center or they didn’t give birth yet..
Totally, 132 pregnant women were included in the study. The mean maternal age was
26.99+6.50 (14-42) years, the mean gestational age was 22.63+7.08 (10.4-38.6) weeks. Most
common CNS anomalies detected were neural tube defects (n=54; 40%), hydrocephalus/ven-
triculomegaly (n=36; 27%), migration defects (n=21; 15%) and cerebellar malformations (n=9;
6%). Termination of pregnancy was decided for 29.8% (n=78) of pregnant women, but realized
only for 62 pregnancies. Among pregnancies which were decided to be continued due to the
fact that gestational week was 22 weeks or more (n=51), had fetuses with neural tube defects
(n=25; 50%) and hydrocephalus/ventriculomegaly (n=36; 27%) with poor prognosis.
Conclusion: As the anomalies with high morbidity and mortality were referred to our hospital after
the 22" gestational week, termination option could not be offered to these pregnancies. High-risk
pregnancies should be directed to perinatology centers in the early period so that this option can
be presented to the family, appropriate follow-up and treatment of life-compatible ones.

Keywords: Anomaly, central nervous system, perinatology
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GiRiS

Santral sinir sistemi (SSS) anomalileri kardiyak
anomalilerden sonra ikinci sirada en sik rastlanan
konjenital anomalilerdir.' Perinatal donemde sap-
tanan konjenital anomalilerin yaklasik 1/3’ini
olusturmaktadir.? Goriilme sikhgi canlt dogumlarda
yaklasik 1.4-1.6/1.000 oraninda bildirilmektedir.

SSS anomalileri genel olarak ventrikilomegali/
hidrosefali (VM/HS), néral tip defektleri (NTD)
(anensefali, spina bifida (meningosel, meningom-
yelosel), ensefalosel), migrasyon defektleri (holop-
rozensefaliler) ve serebellar malformasyonlardan
(Dandy-Walker kompleksi, inferior vermian age-
nezisi, mega sisterna magna) olusmaktadir.®

Noronal proliferasyon, migrasyon ya da organi-
zasyon gibi majér gelisimsel siireclerin ¢cogu
gebeligin ikinci yarisinda meydana gelse de, fetal
SSS malformasyonlarinin buyik bir kismi 18.-20.
gestasyonel haftalar arasinda gerceklestirilen
detayli ultrason (US) sirasinda saptanabilir.*

SSS anomalilerinin erken tani ve miidahalesi, bu
anomalilerin yliksek morbidite ve mortalite oran-
lar1 nedenleriyle dnemli bir konu haline gelmistir.
Fetlistin prognozunun belirlenmesi, aileye danis-
manlik saglanmasi ve sonlandirma seceneginin
aileye sunulabilmesi gereklidir. Bu calisma, yiik-
sek riskli gebeliklerin tartisilarak ortak kararin alin-
dig1 perinatoloji konseyinde degerlendirilen olgu-
larin SSS anomali tiplerinin ve oranlarinin belirlen-
mesi, antenatal tani ve yénetimin éneminin vur-
gulanmas! amaci ile planlanmustir.

GEREC ve YONTEM

Calismaya Tepecik Egitim ve Arastirma Hastanesi
Perinatoloji Konseyinde 1 Ocak 2019-31 Aralik
2019 tarihlerinde ytiksek riskli gebelik nedeniyle
degerlendirilen ve fetusta SSS anomalisi saptanan
gebeler dahil edildi. Olgularin retrospektif olarak
dosya kayitlar1 incelenerek, perinatal-maternal
risk faktorleri, konsey anindaki durumlari, konsey
karar1 ve sonuglari kaydedildi. Analizler SPSS 20
(Armon, NY; IBM Corp.) kullanilarak yapildi.
Calismada, tanimlayic istatistikler 6n plandadir.
Degiskenler icin Shapiro-Wilk testi ile normal
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dagilm analizi yapilmistir. Normal dagihm goste-
ren veriler ortalamaz+standart sapma (minimum-
maksimum), ylizde ve oran ile ifade belirtilmistir.

BULGULAR

Calismada 1272 gebenin verileri degerlendirildi.
SSS anomalisi olan 261 gebe (%20,5) saptandi.
Gebelerden 129’u takibine merkezimizde devam
etmemesi veya heniliz dogumun gerceklesmeme-
si nedeniyle calisma disi birakildi. Calismaya dahil
edilen132 gebenin yas ortalamasi 26,99+6,50
(14-42); ortalama gebelik haftas1 22,6+7,0 (10,4-
38,06) olarak saptandi (Tablo 1).

En sik saptanan SSS anomalileri néral tiip defekt-
leri (n=54; %40), hidrosefali/ventrikiilomegali
(n=36; %27), migrasyon defektleri (n=21; %15)
ve serebellar malformasyonlar (n=9; %6) idi
(Tablo 2). NTD’leri degerlendirildiginde olgularin
%55’inin (n=30) spina bifida, %25’inin (n=14)
anensefali, %18’'inin (n=10) ensefalosel oldugu
gorildi. Konseyde %29,8 (n=78) gebelik icin
kétl prognoz nedeniyle sonlandirma karari veril-
di. Ancak, 62 gebelik icin aile onami alinabildi. Bu
hastalara sonlandirma islemi uygulandi.
Hastanemize gec refere edilen ve gebelik haftasi-
nin 22 hafta ve izerinde olmasi nedeni ile gebeli-
ge devam karar1 alimnan 51 gebenin; %50’sinde
(n=25) hidrosefali/ventrikilomegali, %16’sinda
(n=8) noral tlp defekti saptandi.

Tablo 1. Calisma grubunun klinik 6zellikleri.

Parametreler Calisma grubu

(n=132)

Gestasyonel yas, haftaa
Gebelik yasl, yila

22,63+7,08 (10,4-38,6)
26,99+6,5 (14-42)

*Meanz+ standart deviasyon

Tablo 2. Bebeklerde saptanan SSS anomalilerinin dagilimi.

Parametreler Calisma grubu
(n=132)
Noral tip defektia 54 (40,9)
Hidrosefali/ventrikilomegalia 36 (27,2)
Migrasyon defektleria 21(15,9)
Serebellar malformasyonlar a 9 (6,8)
Diger(Araknoid kist, KKA, IKK..) 12(9)

n (%)
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TARTISMA

Prenatal erken dénemde herhangi bir SSS anoma-
lisinin saptanmasi; anomalinin olasi nedenini,
prognozunu ve ydnetimini belirlemek agisindan
oldukca énemlidir.

Fetal SSS anomalilerinin goriintilenmesinde US
ilk ve en sik basvurulan yéntemdir.® Bizim calis-
mamizda da fetal SSS anomali tanisi prenatal
dénemde yapilan US ile konulmustur.

En sik rastlanan fetal SSS anomalisi bazi calisma-
larda NTD iken, bazi calismalarda VM olarak
bulunmustur. Scheltema ve ark.’nin? yaptigi bir
calismada, olgularin %51’ini NTD, %26’sin1t VM/
HS olustumaktadir. Yine baska bir calismada,
%38,6 siklikla NTD en sik SSS anomalisi olarak
bulunmustur.” Bizim c¢alismamizda da benzer
sekilde noéral tlip defektleri SSS anomalilerin
%40,9’unu olusturarak en sik SSS anomalisi olarak
bulunmustur. VM/hidrosefali ise %27,2 oraninda
saptanmistir.

izole ciddi ventrikiilomegali ile yasayanlarin
%33’tinde major noérolojik morbidite vardir ve
antenatal dénemde 15 mm Ustiindeki ventrikiilo-
megali derecesi anormal nérolojik gelisimdeki
artisla iliskilidir.®

NTD’leri bazen fatal olmakla birlikte, cogu zaman
yasam boyu kalici deformitelere yol acan dogum-
sal malformasyonlardir. Fetal US’nin agik spina
bifidayr saptama duyarhligl olduk¢a ytiksektir
(%100’e yakin).° Bizim c¢alismamizda da spina
bifida tanisi US ile konulmustur.

NTD’ieri anensefali, ensefalosel ve spina bifidayi
icermektedir.’”® En sik gorilen NTD tipi olarak
spina bifida s6z edilmektedir.” Cosar ve ark.'' yap-
tiklart bir calismada, NTD saptanan gebelerin
%41,3’inde meningomyelosel, %17,4’linde
meningosel, %21,7’sinde ensefalosel, %8,7’sinde
anensefali saptamislardir. Bizim c¢alismamizda da
benzer sekilde NTD’lerin %55’i (n=30) spina bifida
%25’i (n=14) anensefali, %18’i (n=10) ensefalosel
olarak bulunmustur.

Kot prognoza sahip olgularin erken dénemde

taninmasi, Konseyde tartisiimalar1 ve sonlandirma
seceneginin ailelere sunulabilmesi 5nem tasimak-
tadir. Bizim ¢alismamizda da referans merkez olan
hastanemiz Konseyine 22. gebelik haftasindan
sonra refere edilmis olan gebeliklerin %50’sinde
ventrikilomegali, %16’sinda noral tup defekti
saptandi. Ancak, yuksek morbidite ve mortaliteye
sahip olan bu gebeliklere, gec¢ yo&nlendirilmis
olmalari nedeniyle sonlandirma secenegi sunula-
madi. Erken tani ve miidahale imkani agisindan
yiiksek riskli gebeliklerin erken dénemde perinato-
loji merkezlerine yénlendirilmesi gerekmektedir.

SONUC

SSS anomalileri yiksek morbidite ile seyreden
ciddi patolojilerdir. Nérolojik malformasyonlar,
SSS malformasyonlarina sekonder fetal dlimlerin
%75’i ve yasamin ilk yiinda meydana gelen
olumlerin %40’ ile perinatal morbidite ve morta-
litenin 6nemli bir kismindan sorumludur.'?

Ciddi SSS anomalisi olan gebelikler dogumla
sonuglandiginda; uzun siireli yogun bakim {inite-
sinde yatis, cerrahi miidahale, uzun sureli tedavi
ve rehabilitasyon gerektirmekte olup, bunlarin
timi ailelere maddi ve manevi bir yik
getirmektedir.”® Uzun dénemde sonuglar; sereb-
ral palsi, epilepsi, isitme kaybi, korlik, mental
retardasyon, orta motor beceri sorunlari (ton ve
refleks anomalileri olan veya olmayan), sasilik,
nistagmus, hafif konusma zorlugu, orta 6grenme
sorunlari olabilir."* Alt motor, Urriner ve anal sfink-
ter disfonksiyonu eslik edebilir ve uzun dénemde-
ki nérolojik sekeller yonilyle prognozu kotidiir.

Omiir boyu tibbi bakima gereksinimi olan bu has-
talarin postnatal tedavisi multidisipliner, sempto-
matik ve uzun dénemli kognitif ve fiziksel destek-
leyici tedavi gerektirir.

Santral sinir sistemine ait dogumsal anomalileri-
nin erken fetal dénemde saptanmasi; yasamla
bagdasmayan anomali halinde gebeliklerin son-
landirilma segeneginin aileye sunulabilmesi,
yasamla bagdasanlarin uygun takibi ve tedavisi-
nin planlanmasi agisindan ¢ok énem gdéstermek-
tedir.
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oz

Amac: Cinko, bilylime geriligi, immiin yetmezIik, infertilite, nérolojik bozukluk, akroderma-
titis enteropatika tanisi gibi durumlarda siklikla kullanilan bir testtir. Cinko dizeylerinin
olciimiinde diger testlerle birlikte analiz edilme kolayhgi ve serum eldesinde kullanilan kan
alma tuplerinin maliyet etkinligi nedeniyle siklikla serum matriksi tercih edilmektedir.
Calismamizda dogru ve giivenilir ¢cinko sonuclar icin standart pihti aktivatorli jelli ve eser
element icin 6zel tretilmis heparinli jelsiz tliplerdeki serum ve plazma cinko sonuglari kar-
silastirilmasi amaclanmistir.

Yontem: Calismaya rastgele secilmis 27 hasta dahil edildi. Hastalardan es zamanli hem pihti
aktivatorli jelli tuplere (SST) (SST Il Advance, Vacuteiner, Becton Dickinson and Company,
Amerika), hem de sodyum heparin iceren eser element ttplerine (NH) (NH Trace Elements
Sodium Heparin, Vacuette, Greiner Bio-One GmbH, Avusturya) kan alindi. Santrifiij sonrasi
elde edilen serum ve plazma 6rneklerinde ¢inko diizeyleri kolorimetrik yontem ile otoana-
lizérde Slclildi. Serum ve plazma ¢inko diizeyleri arasindaki bias biyolojik varyasyon kay-
nakli izin verilebilir bias kriterine gére degerlendirildi ve regresyon analizi yapildi.
Bulgular: Serum ve plazma ¢inko dizeylerinin ortalamasi ve standart sapmasi sirasiyla
49.0+11.5 pg/dL ve 46.4+12.0 pg/dL olarak bulundu ve arasinda istatistiksel olarak anlam-
Ii fark saptandi (p=0.012). Ayrica serum ve plazma arasindaki bias %6,8 olup, izin verilebi-
lir biasin (%3,3) tizerindeydi ve klinik olarak anlamli kabul edildi. Sistematik ya da rastlanti-
sal hata saptanmadi.

Sonug: Eser elementler 6l¢ctimi icin kullanilacak kan alma ttipleri secilirken yapisal farkhliklar
ve matriks etkisi nedeniyle olusabilecek farklliklar g6z éniinde bulundurulmaldir.

Anahtar kelimeler: Cinko, plazma, serum, 6rnek toplama
ABSTRACT

Objective: Measurement of blood zinc levels is frequently used in the diagnosis of a few
conditions such as growth retardation, immunodeficiency, infertility, neurological disorder,
and acrodermatitis enteropathica. The serum matrix is the most preferred one to determine
zinc levels due to the ease of analysis with other tests and cost-effectiveness of blood col-
lection tubes used to obtain serum samples. In our study, we aimed to compare serum and
plasma zinc test results for accurate and reliable zinc measurement in plain tubes with clot
activator and gel and in heparin-free tubes, which specifically produced for trace element
analysis.

Method: Twenty-seven randomly selected patients were included in the study. Blood
samples drawn simultaneously from patients were pipetted into tubes with clot activator
and gel (SST) (SST Il Advance, Vacutainer, Becton Dickinson and Company, USA) as well as
into trace element tubes with sodium heparin (NH) (NH Trace Elements Sodium Heparin,
Vacuette, Greiner Bio-One GmbH, Austria). After the centrifugation process, zinc levels in
serum and plasma samples were analyzed by colorimetric method using an autoanalyzer.
Bias between serum and plasma zinc levels was evaluated according to the allowable bias
criterion based on biological variation and regression analysis performed.

Results: The mean and standard deviation of serum and plasma zinc levels were 49.0+11.5
pg/dL and 46.4+12.0 pg/dL, respectively, and a statistically significant difference was
determined (p=0.012) in between. Besides, the bias between serum and plasma was 6.8%,
which was above the allowable bias (3.3%) and considered as clinically significant. No
systematic or random errors detected.

Conclusions: When selecting a blood collection tube for trace element analysis, the struc-
tural differences between tubes and the matrix effect should be considered carefully.

Keywords: Zinc, plasma, serum, specimen collection
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GiRiS

Cinko (Zn) demirden sonra hem viicudumuzda
hem intraselliiler olarak en fazla bulunan eser
elementtir.! Yaklasik %85’i kas ve kemikte, %11’
deri ve karacigerdedir. Plazmada cinkonun ¢ogu
albumin ve alfa-2 makroglobuline bagl bulunur.?
Enzim kofaktorl olarak hiicre biylimesi, gelisim
ve diferansiyasyon, DNA sentezi ve RNA trans-
kripsiyonu gibi cesitli biyolojik fonksiyonlarda
gorev alir. Yara iyilesmesi, kemik mineralizasyonu,
tiroid fonksiyonu, kan pihtilasmasi, fetal biiyiime,
immun sistem, oksidatif stres, apoptozis, bilissel
fonksiyonda kritik éneme sahiptir.># Proteinlerde,
hiicre membranlarinda, ntkleik asit ve ribozom-
larda yapisal element olarak da bulunur.®

Zn Olgimi, bliytime geriligi, immun yetmezlik,
infertilite, nérolojik bozukluk, akrodermatitis ente-
ropatika gibi hastalik durumunda sik yapilan bir
testtir. Nadir de olsa toksisitesi gastrointestinal
belirtiler olusturabilir.® Klinik ve Laboratuvar
Standartlar1 Enstitistinin (CLSI) “iz Element
Tayininde Preanalitik Degisimin Kontroli-C38-A”
isimli kilavuzunda, eser element 6l¢imii icin tam
kan, serum ve plazma matrikslerinden herhangi
birini 6nerse de buradaki temel unsur kullanilan
malzemenin ekzojen kaynakli olarak kontaminas-
yona neden vermemesidir. Kontaminasyonu 6nle-
mek icin 6zel Uretilmis eser element tlipleri tercih
edilmelidir.” Bircok laboratuvarda Zn él¢im icin
diger testlerle birlikte analiz kolaylig1 ve maliyet
etkinligi nedeniyle rutin biyokimyasal testlerin
cahsildigl serum tipleri kullaniimaktadir. Bu calis-
mada, rutinde kullanilan tiiplerdeki serum Zn ile
eser element Slcimii icin 6zel Uretilmis tlplerde-
ki plazma Zn sonuclarinin karsilastirilmasi amac-
lanmustir.

GEREC ve YONTEM

Calismaya rastgele secilmis 27 hasta dahil edildi.
Hastalardan eszamanli hem pihti aktivatorla jelli
tlplere (SST) (SST Il Advance, Vacuteiner, Becton
Dickinson and Company, ABD) hem sodyum
heparin iceren eser element tiiplerine (NH) (NH
Trace Elements Sodium Heparin, Vacuette, Grenier
Bio-One GmbH, Avusturya) kan alindi. Tiplerin
fiziksel 6zellikleri Tablo 1’de belirtildi. SST tupleri
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kaninin pihtilasmasi icin 30 dk. oda sicakhginda
bekletildikten sonra, NH tiipleri ise bekletilmeden
1.200 g'de 10 dk. santrifiij edildi. Elde ettigimiz
serum ve plazma Zn diizeyleri otoanalizérde (AU
5800, Beckman Coulter Inc., ABD) kolorimetrik
yontem (Sentinel Diagnostic, Italya) ile cahsild.
Serum ve plazma Zn diizeyleri arasindaki bias,
biyolojik varyasyon kaynakh izin verilebilir bias
kriterine gére degerlendirildi. Sonuglar arasindaki
farkin istatistiksel anlamhhgi verilerin dagilimina
gore paired T test ile analiz edildi. Sonuglar ara-
sindaki iliski Pearson korelasyon testi,
Passing&Bablok regresyon analizi ile degerlendi-
rildi ve Blant&Altman grafigi ile gorsellestirildi
(Grafik 1).

Tablo 1. Pihti aktivatorlii jelli tiip (SST) ve sodyum heparin
iceren eser element (NH) tiiplerinin fiziksel 6zellikleri.

SST NH
Ayiricl jel Polimer jel Yok
I¢ kaplama Silikon Yok
Tap duvari Polietilen tetraflat Polietilen tetraflat
Piht1 aktivatorl Silika Yok
Rubber Stopper Silikon Brom butil
Antikoagtilan Yok Sodyum heparin
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Grafik 1. Serum ve plazma Zn diizeyleri icin Passing8 Bablok
Regresyon analizi ve Blant&8 Altman grafigi.
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BULGULAR

Serum ve plazma Zn diizeyleri sirasiyla 49,0+11,5
pg/dL ve 46,4+12,0 pg/dL olarak bulundu ve
arasinda anlamli fark saptandi (p=0,012). Ayrica
serum ve plazma arasindaki bias %6,8 olup, izin
verilebilir biasin (%3,3) lzerindeydi ve fark klinik
acidan anlaml kabul edildi. Bununla birlikte, reg-
resyon analizine gbre serum ve plazma Zn deger-
leri arasinda sistematik ya da rastlantisal hata
saptanmadi, hatta gucli bir iliski oldugu belirlen-
di. Serum ve plazma Zn sonugclarinin istatistiksel
karsilastirma bulgulari Tablo 2’de gosterildi.

Tablo 2. Serum ve plazma 6rneklerindeki cinko (Zn) diizey-
leri, bias ve p degerleri.

Serum Plazma

Ortalama=Standart sapma (pg/dL) 49,0+11,5 46,4+12

Serum ve plazma Zn
diizeylerinin
karsilastirmasi

Bias (%) 6,8

p degeri 0,012

Regresyon denklemi y=4,000+1,000x

Egim (%95 gliven arahigr) 0,800-1,173

Kesim degeri (%95 gliven araligl) -4,434-13,200

Korelasyon katsayisi (p degeri) 0,904 (<0,001)

TARTISMA

Zn diizeyi 6lcimi amaciyla yapilan cesitli matriks
karsilastirma calismalarinda farkli sonuclar elde
edilmistir. Bir calismada, Mona Sandberg ve ark.,?
kolorimetrik yontemle Zn 6l¢timiinde serum (71,9
pmol/L) (pihti aktivatorli tlp, Vacuette, Grenier
Bio-One GmbH) ve plazma (74,5 pmol/L) (lityum
heparin, Barricor LH Plasma tube, Becton,
Dickinson and Company) arasinda anlamli farkhlik
bulamamislardir. Barroso ve ark.’nin® alev atomik
absorsiyon spektrofotometresiyle yaptiklari calis-
mada, serum (77,8 pg/dL) (SST tube, Terumo
Corporation) ve plazma (77,4 pg/dL) (Na heparin
trace element tube, Becton Dickinson and
Company) Zn diizeyleri arasinda anlamli fark goés-
terilmemistir. Yine alev atomik absorbsiyon spekt-
rofotometresi ile yapilan bir calismada, serum ile
plazma arasinda anlamli farkhlik bulunmamustir.'®
Wei-jie ve ark.!" atomik absorbsiyon spektrofoto-

metresi ile yaptiklari calismada, serum (87,3 pg/
dL) ve plazma (89,6 pg/dL) arasinda anlamli fark-
lilik bulmamuslardir. Foley ve ark.'? serumda plaz-
madan %16 daha yiiksek Zn diizeyi bulmuslar ve
bunun pihtilasma sirasinda trombositlerden
Zn'nun salinmasinin nedeni ile oldugunu belirt-
mislerdir. Yapilan calismalarda, trombositin Zn
iceriginin plazmanin 30-60 kati oldugu
gosterilmistir.'>'* Kasperek ve ark. da,'> plazmaya
gbre serumda ortalama 20 ng/mL daha ylksek
Zn diizeyi bulmuslardir. Kraus ve ark.'s santriftj-
den sonraki ilk 8 saatte serum (Sarstedt
S-Monovette Z-gel) Zn degerlerini plazmaya
gore (Sarstedt S-Monovette LH-Gel ve Sarstedt
S-Monovette Metal Analysis) %2,3 ve %1,6 yuk-
sek saptamislardir. lvanova ve ark.'” istatiksel
olarak anlamli olmasa da serum (70,0 pg/dL)
(Trace Element Tube Serum, Becton Dickinson and
Company) ve plazma (70,2 pg/dL) (Trace Element
Tube, K2 EDTA, Becton Dickinson and Company)
Zn sonuglarini, Li Heparinli plazmaya (67,0 pg/
dL) (Barricor Li Heparin, Becton, Dickinson and
Company) goére daha yiiksek bulmuslardir.
Serumdaki ytiksekligi pihtilasma sirasinda eritrosit
ve trombositten salinimina, EDTA’L tlpteki yik-
sekligi de antikoagilan EDTA’dan Zn’nun sizma-
sina baglamislardir. Daha disiik plazma Zn kon-
santrasyonunun fazla heparin ya da sitrat kullani-
mina bagl oldugunu séyleyen calismalar vardr.'®
20 Ancak, baska bir calismada, heparin kullanimi-
nin plazma Zn dizeyini etkilemedigini belirtilmis-
tir.2!

Calismamizda, serum Zn diizeyini plazmadan
%06,8 daha yiiksek bulduk. Tablo 1’de belirttigimiz
gibi her iki tip icin de ortak olan 6zellik tipin
duvar yapisi olan “polietilen tetraflat (PET)”dir.
Her 2 tlpln duvar yapisi PET oldugundan, bu
interferansin nedeninin, jelli tlipte serumda bulu-
nan Zn'nun separator jel, silika, silikon, “rubber
stopper” dan emilimi ya da bu maddelerden seru-
ma Zn salinimi ve pihti olusumu sirasinda trom-
bositlerden kaynaklanan Zn olabilecegini dustin-
dik. “Rubber stopper” , kan alma ttiplerine uyacak
sekilde boyutlandirilmis ve antikoagiilan tiriine
veya separatdr jelin varligina gére renk kodu olan
kauguk tipa olup, tretiminde Ca, Al, Mg, Zn kul-
lanilmaktadir. Ancak, bu elementlerin kanla
temas etmedigini bildiren yayinlar da vardir.!72
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Ayrica pihtilasma siirecinde trombositten salinan
Zn'nun fibrine baglanmasi da sonucu etkileye-
bilir.2

SONUC

Heparin iceren ve jel bulunmayan eser element
tipitnde jel, silika, silikon gibi katki maddeleri
olmamasi ve serumdan fakli olarak fibrin olusma-
digindan bu tlpin kullaniminda olasi interferans
kaynaklar1 azalmaktadir. Eser element Sl¢limlerin-
de Klinik yarar agisindan jelli pihti aktivatorla tiip-
lerinin kullanimi yaygin olsa da, 6zel olarak Ureti-
len tiiplerin kullaniminin daha yararli olacagi
disiincesindeyiz.
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ABSTRACT

Objective: We evaluated use of anticholinergics, mirabegron, and combination of anticholin-
ergics with mirabegron during Bacillus Calmette-Guérin (BCG) instillation for reducing irritative
symptoms in patients with non-muscle invasive bladder cancer (NMIBC).

Method: Prospectively recorded data of NMIBC patients receiving BCG were retrospectively
evaluated between August 2015 and April 2019. Patients with low-grade T1 solitary papillary
lesions <4 cm were included in the study. Validated questionnaires (OAB-V8) for irritative symp-
toms adapted to Turkish language, and QoL index forms were filled out by the study participants.
OAB-V8 scores of >8 were considered as an indication to start medical treatment for irritative
symptoms. Groups were formed according to daily used anticholinergic drugs and combinations
as follows: Group 1, tolterodine; Group 2, solifenacin 5mg; Group 3, mirabegron, and Group 4,
mirabegron with solifenacin 5 mg.

Results: Mean follow- up period was 20.4+6.8 months. There were 132 patients [110 men (83%)
and 22 (17%) women] with irritative symptoms and NMIBC. Mean age of the study population
was 59.7+12.4 years. The OAB-V8 scores and QoL indexes significantly improved with all drugs.
However, in subgroup analyses, Group 4 provided the most dramatic improvement in OAB-V8
and QoL index scores (P=0.02 for both). The longest in time to micturition was recorded in Group
4 (P=0.04). Tumour recurrence was similar for groups 12 months after BCG instillation (P=0.9),
however the least recurrence was observed in Group 4.

Conclusions: Combination of solifecacin and mirabegron can reduce irritative symptoms,
improve QoL, and prolong time to micturition, during BCG instillation in selected NMIBC
patients. This combination may also decrease recurrence rates in this patient population.

Keywords: Anticholinergic, Bacillus Calmette-Guérin, bladder cancer, irritative symptoms, qual-
ity of life
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Amagc: Kas invaziv olmayan mesane kanseri (KIOMK) hastalarinda Bacillus Calmette-Guerin (BCG)
uygulamasi sirasinda irritatif semptomlari azaltmak icin kullanilan antikolinerjik, mirabegron ve
antikolinerjik ile mirabegron kombinasyonunun degerlendirilmesi amaclandi.

Yéntem: Agustos 2015 ile Nisan 2019 arasinda BCG alan KIOMK hastalarinin prospektif olarak
kaydedilen verileri retrospektif olarak degerlendirildi. Sadece 4 cm’den kiicilik soliter papiller
lezyonu olan dustik dereceli T1 dahil etme kriterleriydi. Dilimize uyarlanmis asiri aktif mesane
versiyon-8 (OAB-V8) formu ve hayat kalite (QoL) indeksi formlari irritatif semptomlar icin doldu-
ruldu. OAB-V8 skoru >8 olmasi halinde, irritatif semptomlar icin tedaviye baslama endikasyonu
olarak kabul edildi. Gruplar gunliik pratikte kullandiklar1 antikolinerjik ilaglara ve kombinasyona
gore Grup 1 tolterodin, Grup 2 solifenasin 5 mg, Grup 3 mirabegron ve Grup 4 solifenasin 5 mg
mirabegron kullanacak sekilde olusturuldu. .

Bulgular: Ortalama takip stiresi 20,4+6,8 ayd. Irritatif semptomlar ve KIOMK olan 132 hasta [110
erkek (%83) ve 22 (%17) kadin] vardi. Ortalama yas 59,7+12,4 yildi. OAB-V8 skorlari ve QoL
indeksleri tim ilaglarla énemli Slclide iyilesti. Bununla birlikte, alt grup analizlerinde, Grup 4,
OAB-V8 ve QoL indeks puanlarinda en fazla iyilesmeyi sagladi (her ikisi icin P=0,02). iseme
zamani en uzun Grup 4’te kaydedildi (P=0,04). Tumor rekirrensi BCG uygulamasindan 12 ay
sonra gruplar icin benzerdi (P=0,9), ancak en az niiks Grup 4’teydi.

Sonug: Solifecacin ve mirabegron’un kombinasyonu, secilmis KIOMK hastalarinda BCG asilama
sirasinda tahris edici semptomlar azaltabilir, QoL gelistirebilir ve isemeye kadar olan siireyi uza-
tabilir. Bu ayn1 zamanda bu hasta poptulasyonunda niiksl azaltabilir.

Anahtar kelimeler: Antikolinerjik, Bacillus Calmette-Guerin, mesane kanseri, tahris edici semp-
tomlar, yasam Kkalitesi
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INTRODUCTION

Intravesical Bacillus Calmette-Guérin (BCG) admi-
nistration following transurethral resection of
moderate and/or high-risk non-muscle invasive
bladder cancer (NMIBC) is considered as the most
effective treatment to reduce recurrence and
progression.!? Despite its efficacy, side effects of
BCG and/or irritative symptoms often limit the
patient’s ability to tolerate the treatment
process.?

Local and systemic side effects may cause dis-
continuation of intravesical BCG therapy in appro-
ximately 20% of the patients.” Storage and irrita-
tive symptoms including urgency and pollakiuria
were defined as lower urinary tract symptoms
(LUTS). Besides, these symptoms usually simulate
cystitis-like symptoms and are the most common
local side effects of BCG administration.>’ The
accepted duration of effective treatment for BCG
instillation is 2 hours.” However, NMIBC patients
might micturate before completing 2 hours due
to storage symptoms as a part of irritative
symptoms.®

In addition, transurethral resection can indirectly
lead to the development of irritative symptoms
with/without urge incontinence. By the way, pati-
ents could experience more severe local side
effects of BCG.? Moreover, low estrogen levels in
postmenopausal women and benign prostatic
hyperplasia in men can pose risks for the deve-
lopment of irritative symptoms.!®!! In this man-
ner, the co-incidence of bladder cancer (BCa) and
symptoms of irritative symptoms can increase
with advancing age.'?

Nevertheless, it is supposed that prevention of
irritative symptoms during treatment of NMIBC
can improve the quality of life (QoL). Other than
this, to prevent irritative symptoms might increa-
se oncological efficacy. Anticholinergic drugs,
mirabegron and combination of mirabegron with
anticholinergics may be used for these aims.
According to our best knowledge, there is no
study comparing efficiency of different drugs for
irritative symptoms in NMIBC patients, in the
published literature.

For this purpose, we aimed to compare the effi-
cacy and oncologic outcomes of using anticholi-
nergics, mirabegron, and solifenacin-mirabegron
combination in NMIBC patients with irritative
symptoms receiving intravesical BCG. Our hypot-
hesis is that solifenacin and mirabegron combina-
tion therapy may prevent symptoms better than
other medications.

MATERIAL and METHODS

Prospectively recorded data were retrospectively
evaluated regarding irritative symptoms of NMIBC
patients between August 2015 and April 2019.
This is a non-randomized, multi-centre, and
open-labelled study. All patients were informed
for the study and signed consent forms were col-
lected. Institutional review board approved the
study. Exclusion criteria were presence of multip-
le tumours in bladder, carcinoma in-situ, high
grade T1 BCa, > T2 Bca, active urinary infection,
previous overactive bladder (OAB) syndrome,
other cancer and/or previous pelvic radiotherapy
due to cancer, previous endoscopic/open/lapa-
roscopic prostate surgery, and irregular follow-
up. Since high grade NMIC patients might need
multiple and excessive endoscopic resections,
irritative symptoms of them might be more fre-
quent and homogeneous distribution of patients
in these groups might be disrupted.

All patients with low-grade T1 NMIBC are asked
to complete OAB-V8 forms13 under the supervi-
sion of a doctor in urology outpatient clinic 1
month after transurethral resection of bladder
tumour (TUR-BT). When the OAB-V8 scores were
higher than 8, the patient was considered to have
significantly severe irritative symptoms. Then,
medical treatment was given and again OAB-V8
form was completed in the first week of treat-
ment. Additionally, we asked patients to comple-
te quality of life index (QoL) forms.

All patients were divided into 4 groups according
to the use of anticholinergic and combination of
solifenacin with mirabegron as follows: Group 1,
tolterodine 4 mg; Group 2, solifenacin 5 mg;
Group 3, mirabegron; Group 4, mirabegron with
solifenacin 5 mg. All drugs were used daily once
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according to the prescription information.

All patients with low-grade T1 NMIBC had under-
gone BCG 80 mg (TICE® strain) therapy. We used
10 Fr urethral catheter and patients were advised
not to micturate up to 2 hours. All patients recor-
ded time to micturition after BCG instillation.
Because we would like to create homogeneous
groups, patients who were receiving standard
treatment were enrolled in the study. Patients,
who received BCG maintenance therapy were
excluded.

All completed forms and patient’s data were
recorded on Microsoft® Excel Sheets. The
Statistical package for social sciences (SPSS) for
MacOs V.21 was used. Paired t-tests and chi-
square tests were used to compare categorical
variables. One-way ANOVA was used to determi-
ne differences among groups. The level of statis-
tical significance was accepted as P<0.05.

RESULTS

The mean follow-up was 20.4+6.8 months. Mean
age of the patients was 59.7+12.4 years. There
were 132 patients [110 men (83%) and 22 (17%)
women] with irritative symptoms and low-grade
T1 NMIBCs in total. Group 1 included 38, Group
2,27, Group 3, 32, and Group 4, 35 patients. The
demographic data were summarised in Table 1
according to age and gender. There was no sta-
tistical difference among all groups. The OAB-V8

Table 1. Demographic data of the groups.

Forbes | Med 2020;1(3):84-9

scores, time to micturition, and QoL indexes
were comparable among the groups before treat-
ment of symptoms (Table 2).

The OAB-V8 scores and QoL indexes significantly
increased in all groups. However, in subgroup
analyses, most statistically significant improve-
ment was found in Group 4 for OAB-V8 and QoL
index scores (P=0.02 for both parameters).
Additionally, the longest time to micturition was
recorded in Group 4 (P=0.04). All these data are
shown in Table 2.

According to follow-up after instillation of BCG for
12 months, disease recurrences were seen in
patients in Groups 1 (n=8), 2 (n=5), and 3 (n=06),
which were comparable among groups (P=0.98),
(Table 3). We offered early radical cystectomy or
BCG maintenance therapy for all patients with
disease recurrence. All of them wanted to conti-
nue BCG. Follow-up period has been continuing.

The most recognized side effect of combination
treatment was constipation however; all side
effects were well tolerated.

DISCUSSION

In this study we evaluated the effectiveness of the
treatment modalities for irritative symptoms in
low grade T1 NMIBC. It is supposed that NMIBC
patients can have irritative voiding and storage
symptoms as a part of BCa symptom complex.'*

Table 3. Recurrence rates in groups.

Groups Female n (%) Male n (%) P value Parameters Recurrence P value
Group 1 (n=38) 6 (15.8%) 32 (84.2%) Group 1 (n=38) 8 (21.1%)

Group 2 (n=27) 5 (18.5%) 22 (81.5%) 0.9 Group 2 (n=27) 5 (18.5%) 0.9
Group 3 (n=32) 6 (18.8%) 26 (81.3 %) Group 3 (n=32) 6 (18.8%)

Group 4 (n=35) 5 (14.3%) 30 (85.7%) Group 4 (n=35) 6 (17.1%)

Table 2. Pre-and post-treatment scores of the groups.

Parameters Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment
Group 1 Group 1 Group 2 Group 2 Group 3 Group 3
OAB-V8 scores 17.5+5.5 15.5+5.2 17.4+4.9 13.7+4.8 16.7+4.9 14+4.1
QoL 2.2+0.8 2.9+1.2 2.2+0.8 3.4+1.3 2+0.9 3.1x1.4
Time to micturition (min.) 65.1+16.3 69.6+15.9 70.6+16.7 77.4+15.9 67.3+12.8 73+12.1

Abbreviations: OAB-V8: Overactive bladder-version 8, QoL: Quality of life

*Statistically significant P value.
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Nevertheless, clinicians usually presume those
symptoms as natural manifestations in NMIBC
patients after TUR-BT. In addition, BCG instillation
can aggravate these symptoms. Thus, discomfort
of the patients increases. On the other hand, ran-
domized controlled studies showed a 6-week
instillation of BCG could prevent the rate of dise-
ase recurrence and progression.!>!® Thus, firstly
we prefer BCG in patients with NMIBC. It is very
well known that the BCG instillation itself and
catheterization performed in the course of BCG
therapy can increase irritative symptoms.
Clinicians usually advise these patients to conti-
nue the BCG instillation even they have irritative
symptoms and discomfort.!” Another problem is
to provide optimal treatment with BCG. The
direct and indirect causes of irritative symptoms
in NMIBC patients is their inability to urinate 2
hours after BCG instillation. In the view of all
these, to inquire irritative symptoms, to complete
OAB-V8 forms, and to initiate treatment of irrita-
tive symptoms before BCG treatment seem logi-
cal approaches to achieve optimal NMIBC treat-
ment and to avoid recurrences. We could provide
these in all groups after treatment of irritative
symptoms, however the significant improvement
was provided in Group 4. Because we used two
different pathways to prevent irritative symptoms
with combination of solifenacin and mirabegron.
Chung et al.'® reported effective decrease in cat-
heter related symptoms using solifenacin before
BCG instillation after TUR-BT. We did more and
one step further as comparing 4 different groups
for preventing irritative symptoms during BCG
instillation. Combination treatment provided us
better results without any additional side effects.
Drake et al.”® reported efficacy of mirabegron-
solifenacin combination in a multicentre large
cohort study. Sideway et al.?° commented effi-
cacy of this treatment in the course of developing
irritative symptoms. Our results are parallel to
these reports. On the other hand, Allison and
Gibson reported increased QoL with mirabegron
and disappointing results of mirabegron-
solifenacin combination.?! However, our results
were completely different from results of Allison
et al.?! The combination had better results than
mirabegron and solifenacin per se in our study.
The possible cause of these discrepancy is that

our patients did not have clinical OAB before
TUR-BT. We used the similar medical treatment
for OAB. However, we just use all anticholiner-
gics, beta3 mimetic, and their combination for
irritative symptoms. Nevertheless, we strongly
offer clinicians to query irritative symptoms in
NMIBC patients. Then, medical treatment of irrita-
tive symptoms can reduce symptoms in these
patient populations.

Moreover, Group 4 patients could have signifi-
cantly improved QoL and prolonged time to
micturition after treatments. These are clear out-
comes of clinical effectiveness of the combination
treatment.?2 We mentioned the possible causes
of irritative symptoms in our study population.??

Furthermore, mirabegron has similar clinical
results with solifenacin per se.?* Over and above,
to get higher effectiveness without increasing
side effects mirabegron was combined with
solifenacin.” Improved QoL and prolonged time
to micturition were the essential parametres of
our study outcomes. Besides, combination was
better than other treatment modalities. In this
way, when the patients’ QoL is increased they
can be motivated to continue BCG instillation.
Besides, prolonged time to micturition can help
clinicians to determine optimum treatment.

However, the recurrence rate was similar among
all groups the least recurrence was observed in
Group 4. This may be a result of all the above.
Either none of the patients gave up medication
because of side effects of treatment for irritative
symptoms or they continued BCG.

We have some limitations. First of all, we could
not create groups using all anticholinergic drugs
because of missing data. Second limitation was
low number of patients in groups. Thirdly, when
the patient could not tolerate BCG some modifi-
cations could also be tried as use of low dose BCG
or change to mitomycin instillation. In addition,
BCG-refractory patients were not included in this
study.

In view of all these, we focused on the effective-
ness of combination treatment in NMIBC during
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BCG instillation. We found clinical and statistically
significant improvement in symptoms of irritative
symptoms, QoL, and time to micturition. This is
also the first study that showed benefits of mira-
begron and solifenacin combination in NMIBC, in
published literature. Nonetheless, our results sho-
uld be confirmed with large population studies to
be conducted in near future.

CONCLUSIONS

Time to micturition is one of the essential criteria
during BCG instillation used for the treatment of
NMIBC. Clinicians should consider irritative
symptoms and QoL in these patient populations.
Solifenacin-mirabegron combination can reduce
irritative symptoms, improve QoL, and prolong
time to micturition during BCG instillation in
selected NMIBC patients. However, treatment of
irritative  symptoms might also provide good
results in oncological control which should be
confirmed in studies performed with large cohorts
of these patient populations.
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Tissue Expression of ETS-Related Gene in Gastric Carcinomas

Mide Karsinomlarinda ETS ile lliskili Genin Doku Ekspresyonu
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ABSTRACT

Objective: The ETS-related gene (ERG) encodes a member of the erythroblast transforma-
tion-specific (ETS) transcription factor family that has been implicated in both tumor inva-
sion and neovascularization. In this retrospective study, we have aimed to investigate the
clinical significance of ERG tissue expressions in gastric cancer.

Method: We have examined the expression of ERG protein using immunohistochemical
staining in tissue specimens harvested from 172 primary gastric cancer cases.

Results: ERG was expressed in normal vascular endothelium. ERG staining was defined as
positive in 9.9% (17/172) of gastric cancer cases. According to clinicopathological charac-
teristics, statistically significant differences were not observed between ERG expression and
tumor invasion, lymph node and distant metastases, increased tumor stage, histological
lymphatic and neural invasion. There were no significant differences in terms of age, gen-
der, or histopathological grading as for ERG expression.

Conclusion: ERT expression in gastric cancers is not correlated with histological prognostic
indicators.

Keywords: Gastric Carcinomas, ETS, ERG, prognostic criteria
oz

Amac: ETS ile iliskili gen (ERG), hem tiimér invazyonunda hem de neovaskiilarizasyonda rol
oynayan eritroblast transformasyona spesifik (ETS) transkripsiyon faktor ailesinin bir tiyesini
kodlar. Bu retrospektif calismada, mide kanserinde ERG doku ekspresyonlarinin klinik 6ne-
mini arastirmayr amacladik.

Gerec ve Yontem: Yliz yetmis iki primer mide kanserinden elde edilen dokularda immitino-
histokimyasal boyama ile ERG proteininin ekspresyonunu inceledik.

Bulgular: ERG, normal vaskiler endotelyumda eksprese edildi. Mide kanseri vakalarinin
%9,9’unda (17/172) ERG boyamasi pozitif okolarak tanimlandi. Klinikopatolojik &zellikler
acisindan, ERG ekspresyonu ile timor invazyonu, lenf nodu metastazi, uzak organ metas-
tazi, artan timor evresi, lenfatik ve néral invazyon arasinda istatistiksel anlamli iliski gdzlen-
medi. Yas, cinsiyet yveya histopatolojik derecelendirmede de ERG ekspresyonu agisindan
onemli bir farklilik yoktu

Sonug¢: Mide kanserlerinde ERT ekspresyonu histolojik prognostik goéstergelerle iliskili
degildir.

Anahtar kelimeler: Mide Karsinomlari, ETS, ERG, rognostik kriterler
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INTRODUCTION

The ETS-related gene (ERG) encodes a member of
the erythroblast transformation-specific (ETS)
transcription factor family.'? All members of this
family are key regulators of embryonic develop-
ment, cell proliferation, differentiation, angioge-
nesis, inflammation, and apoptosis. The protein
encoded by this gene is expressed in the nuclei.'
This protein is necessary for platelet adhesion to
the subendothelium by inducing vascular cell
remodeling. In addition, it regulates hematopoie-
sis and differentiation and maturation of
megakaryocytes.>* This gene plays a role in chro-
mosome translocations and different fusion gene
products are formed as a result of TMPSSR2-ERG
and NDRGI1-ERG sexspressions in prostate can-
cer, EWS-ERG expression in Ewing sarcoma, and
FUS-ERG-like translocations in acute myeloid
leukemia.>1°

The ERG gene, located on chromosome 21, was
first described in humans in 1987 by Reddy et al.
in colorectal carcinoma cells.®> ERG was first obser-
ved in the embryonic mesoderm and endotheli-
um in the development process and is expressed
in the vascular system, urogenital tract and loca-
lizations that play a role in bone development. In
addition, it is highly expressed in neural crest
cells during the migration phase.'* ERG is tho-
ught to be oncogenic as it acts as a transcription
factor regulating genes involved in tumor prolife-
ration and invasion.>¢

Gastric carcinomas rank second among the most
frequently seen life-threatening cancers in the
world. Since at the time of diagnosis 90% of the
cases are in their advanced stages, these patients
have relatively lower survival rates. Interactions
among individual factors such as diet, Helicobacter
pylori (HP) infection, environmental factors, and
genetic predisposition lead to the development
of gastric carcinoma.” Correa’s gastric carcinoge-
nesis cascade accepted by many investigators
starts with HP infection, and follows a course pas-
sing through the stages of superficial gastritis,
chronic atrophic gastritis, intestinal metaplasia,
dysplasia, and finally gastric carcinoma.®?

Hitherto, as relevant markers for assessing the
proliferative activity and tumor cell dynamics of
gastric carcinomas, many parameters have been
suggested. However, among these parameters
ERG has not been extensively investigated.®'° In
this study we have aimed to evaluate statistical
significance of ERG expression in gastric cancers.

MATERIAL and METHODS

In this retrospective descriptive study, demog-
raphic data, and medical information including
age, and gender of the patients, location, diame-
ter and TNM stage of the tumor related to 172
cases with gastric carcinoma treated at our insti-
tution from 2011 to 2018, were retrospectively
evaluated. All cases were also investigated regar-
ding type, and grade of the tumor, lymphovascu-
lar, perineural invasion, and lymph node involve-
ment. This study has been conducted in accor-
dance with the principles of the Helsinki
Declaration and was approved by the local Ethics
Committee of Izmir Democracy University
(2019/03).

The paraffin block most suitable for immunohis-
tochemical (IHC) evaluation was selected. Firstly,
the slides, and then the blocks were labeled, and
cylindrical tissue samples with a diameter of 2
mm were harvested from donor blocks. Then,
microarray blocks were prepared using mapping
and addressing techniques.

IHC tests were performed using the streptavidin-
biotin peroxidase method (Invitrogen, Camarillo,
85-9043, USA). Serial 5-uym sections were obtai-
ned from prepared microarray blocks and placed
on slides which were baked overnight at 60°C,
dewaxed in xylene, and hydrated with distilled
water through decreasing concentrations of alco-
hol. All slides were treated with heat-induced
epitope retrieval procedure in a microwave. In
this procedure slides were left for 20 min in
10mMY/L citrate buffer at pH 6.0, cooled at room
temperature for 20 minutes, and then blocked to
retrieve endogenous peroxidase and biotin.
Purified monoclonal antibodies against ERG
(Ventana, Basel, Swiss, clone EPR3864, ready-to-
use kit) were used. Nuclear expression of ERG in
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endothelial cells in tumor tissue samples was
accepted as an internal control (Figure 1). The
pathologist who was blinded to the clinical featu-
res of the patients examined the slides and stai-
ning patterns were classified according to the
intensity or presence of staining. Strong nuclear
staining in tumor cells was evaluated as positive
ERG expression. Quantitative evaluation could
not be made because the staining pattern was
focal and not homogeneous.

Statistical analysis was performed using statistical
package of SPSS 25.0. For the comparison of the
quantitative data chi-square test was used. For
the comparison of parametric data, independent
samples t-test, and for nonparametric data Mann-
Whitney U test were used. For the comparison of
the measurements in more than 2 groups nonpa-
rametric Kruskal-Wallis test was employed.
P<0.05 was accepted as the level of statistical
significance.

RESULTS

In this study 172 patients gastrectomized with
the indication of gastric carcinoma were evalua-
ted. Fifty-seven (33.1%) patients were female and
115 patients (66.9%) were male. The mean age of
patients was 64+12.3 years (between 29 and 92
years). The patients were followed up for a mean
period of 25.3+ 22.8 months. Gastric carcinomas
were localized on cardia in 37 (21.5%), corpus in
75 (43.6%), and antrum/pylorus in 60 (34.8%)
cases. Mean diameter of the tumors was 5.8+3.2
cm (range: 1-15 cm). Their histopathological
subtypes consisted of poorly cohesive (n=57),
tubular (n=90), and mixed type (n=25) carcino-
mas. Local lymph node metastasis were detected
in 132 (76.7%) cases. Number of metastatic
lymph nodes ranged between 1, and 44 (mean:
6.6+ 8.7) nodes. Based on TNM classification, the
cases were evaluated in categories of T4 (n=59),
T3 (n=79), T2 (n=24), T1 (n=10), NO (n=34), N1
(n=36), N2 (n=41), N3a (n=38), and N3b (n=23).
Distant organ metastases were observed in 41
(23.8%) cases. Metastases were localized in liver
(n=18), lungs (n=13), peritoneum (n=8), and ova-
ries (n=2).
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Twenty-nine cases (16.9%) were evaluated as
HER2-positive using IHC and FISH methods in
combination, and all of these cases received tar-
geted therapy. HER2- positive tumors were loca-
lized in gastric cardia (n=5), corpus (n=19) or
pylorus (n=5). A statistically significant relations-
hip was not found between HER2 status and
tumor localization (p:0.539). Metastatic cases
were more numerous in HERZ-positive group
(61.1%) compared to the HER2 negative group
(25.6%). A statistically significant difference was
detected between HER2-positivity and metasta-
ses (p=0.042). Similarly, the rate of mortality in
the HER2-positive group (65.5%) was slightly
higher than the HER2-negative group (52.4%).
However, there was no statistically significant
difference between HER2 positivity, mortality
rates (p=0.197) and survival time (p=0.671).

The average ages of the patients with HER2-
positive, and HER2-negative tumors were 63.1,
and 64.2 years, respectively. The average tumor
diameters of HER2-positive and negative tumors
were 6.6 cm, and 5.7 cm, respectively. In sum-
mary, there was no statistically significant relati-

(v~ e ‘,’ £ »
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Figure 1. ERG expression observed only in endothelial cells
in tumor stroma (DABx 400).

Figure 2. Nuclear ERG expression in a tissue sample of tu-
bular gastric carcinoma (DABx 200).
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onship between HER2 status and age (p:0.670),
tumor size (p:0.199), lymph node metastasis
(p:0.875), and tumor stage (p:0.763).

In only 17 cases (9.9%) nuclear expressions of
ERG were detected in tumor cells (Figure 2). Any
significant relationship did not exist between ERG
expression and survival rates (p=0,257), age
(p:0.943), tumor size (p: 0.378), tumor location
(p:0.244), lymph node metastasis (p:0.575),
HER2 status (p:0.574), and tumor stage
(p:0.903).

DISCUSSION

Studies have shown that ETS proteins are nuclear
DNA-binding phosphoproteins that act as activa-
tors of transcription suppressors.'* Twenty-eight
out of 30 genes in the ETS family have been iden-
tified in the human genome. ERG, known as the
oncogene associated with this family which has
the potential to form new oncogenic proteins as
a result of some fusions in different tumors.'*
Today, one of the most studied tumors associated
with ERG is prostate adenocarcinoma. In more
than half of prostate adenocarcinomas, there is
fusion between ERG and the androgen-regulating
gene transmembrane protease, serine 2
(TMPSSR2).%!"" ERG fusion protein is thought to
stop maturation in early stem cells in the prostate
and initiate carcinogenesis. ERG fusion prostate
adenocarcinoma was first reported in 2005 by
Tomlins et al. and it has been indicated in the
literature that this fusion is seen up to 60 % of the
the cases with prostate carcinoma, especially in
western societies.>!'"'* In our study, we found
ERG expression only in 9.9% of the gastric carci-
nomas. There was no evidence indicating that
ERG expression contributes to the proliferative
capacity of gastric carcinomas.

It is seen that the rates of ERG expression found
in the literature vary widely, especially in cases
with prostate carcinoma. In different studies,
immunohistochemical ERG-positivity has been
reported between 10% and 68% in prostate ade-
nocarcinoma cases.''"'* Although ERG expression
is generally generally examined immunohistoc-
hemically in studies, some researchers have used

methods such as FISH and PCR.!'"'# This variability
in ERG expression rates can be thought to be due
to the selection of different ERG detection met-
hods. However, a strong correlation has been
reported between immunohistochemical met-
hods and FISH used in the detection of ERG exp-
ression in prostate tissue in terms of sensitivity
and specificity.!" Tumor heterogeneity may also
be important in the detection of varying ERG exp-
ression rates over a wide range. In our study, ERG
expression was detected only in a few tumor
specimens. Considering that ERG expression may
be heterogeneous, performing ERG examination
on different sections taken from different tumor
areas may increase the rate of ERG- positivity in
gastric carcinomas.

Variations in the expressions of ETS/ERG gene are
also important in the etiopathogenesis of Ewing
sarcoma (ES). Extraskeletal ES usually originates
in the deep soft tissues of the extremity, paraver-
tebral, retroperitoneal, mediastinal, head and
neck, and also thoracopulmonary (Askin tumor)
regions. Symptoms such as pain, swelling, fever,
weight loss, and indolence, and sensory or motor
disorders such as paralysis, incontinence, and
numbness in the neighborhood of the spinal regi-
on can be observed. EWSR1-FLI1 and EWSRI1-
ERG translocations, where the EWSR1 gene loca-
lized on the chromosome 22 and the ETS gene
family join, is important in its pathogenesis. These
translocations are the original diagnostic findings
in differentiating ES from other round cell malig-
nant tumors.'*>'® However, ES was not considered
in the differential diagnosis of gastric carcino-
mas.

ERG, a gene defined at the most common break-
point on chromosome 21 in AML, encodes a
protein that has a regulatory role in the lower
steps of the mitogenic signaling pathway. In
AML, FUS/ERG fusion resulting from t (16; 21)
(p11; g22) is associated with a poor prognosis.'’
In addition, it has been shown that overexpressi-
on of ERG is a risk factor in adult patients with
ALL.'® Most hematological malignancies are very
different from gastric carcinomas in their clinical
course and rarely fall under the scope of cancers
that require differential diagnosis. Since only
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myeloid sarcoma forms a solid tumor, clinical
overlap may exist.'®

ERG expression can be reliably determined by
immunohistochemical methods. Since there is no
ERG expression in benign prostate tissue and
stromal cells, detection of ERG- positivity sup-
ports the diagnosis of prostate carcinoma. ERG
expression in normal prostate tissue can only be
observed in endothelial cells. ERG can also be
evaluated using fluorescence in situ hybridization
(FISH) method or PCR. It is reported in the litera-
ture that there is no difference between FISH and
IHC in terms of detecting ERG expression. '3

This study is one of the rare studies concerning
ERG expression in gastric carcinomas. Although
the relationship between ERG expression and
prostate cancer has been established, ERG exp-
ression in gastric cancers has not been evaluated
before. In our study, very low levels of ERG exp-
ression were detected in gastric carcinomas, and
there was no relationship between prognostic
factors. In the present study, we hoped that ERG
may be used to predict the prognosis of gastric
cancers. However, ERG could not predict the
behavior of gastric tumors.

Ethics Committee Approval: The study protocol
was approved by the Local Ethics Committee of
Izmir Democracy University (2019/03).

Conflict of Interest: No conflict of interest has
been declared by the authors.

Funding: The authors of this research did not re-
ceive any specific grant from any funding agency
in the public, commercial, or not-for-profit sec-
tors.

Informed Consent: As the study was retrospecti-
ve, consent was not obtained from the patients.

REFERENCES

1. Meadows SM, Myers CT, Krieg PA. Regulation of
endothelial cell development by ETS transcription
factors. Semin Cell Dev Biol. 2011;22(9):976-84.
doi.org/10.1016/j.semcdb.2011.09.009

2. Birdsey GM, Dryden NH, Amsellem V, Gebhardt F,
Sahnan K, Haskard DO, Dejana E, Mason ]JC, Randi
AM. Transcription factor Erg regulates angiogenesis
and endothelial apoptosis through VE-cadherin.
Blood. 2008;111(7):3498-506. doi.org/10.1182/

94

Forbes | Med 2020;1(1):90-5

blood-2007-08-105346

3. Vijayaraj P, Le Bras A, Mitchell N, Kondo M, Juliao
S, Wasserman M, Bet al. Erg is a crucial regulator of
endocardial-mesenchymal transformation during
cardiac valve morphogenesis. Development.
2012;139(21):3973-85. doi.org/10.1242/
dev.081596

4. Maroulakou IG, Bowe DB. Expression and function
of Ets transcription factors in mammalian develop-
ment: a regulatory network Oncogene.
2000;19(55):6432-42. doi.org/10.1038/sj.
onc.1204039

5. Seth A, Watson DK. ETS transcription factors and
their emerging roles in human cancer. Eur ] Cancer.
2005;41(16):2462-78. doi.org/10.1016/j.
ejca.2005.08.013

6. Blee AM, Huang H. ERG-Mediated Cell Invasion: A
Link between Development and Tumorigenesis.
Med Epigenet. 2015;3:19-209. doi.
org/10.1159/000440978

7. Kim JW, Nam KH, Ahn SH, Park D], Kim HH, Kim
SH, et al. Prognostic implications of immunosupp-
ressive protein expression in tumors as well as
immune cell infitration within the tumor microenvi-
ronment in gastric cancer. Gastric Cancer.
2016;19(1):42-52. doi.org/10.1007/s10120-014-
0440-5

8. Quail DF, Joyce JA. Microenvironmental regulation
of tumor progression and metastasis. Nat Med.
2013;19:1423-37. doi.org/10.1038/nm.3394.
PMID:24202395.

9. WenT Wang Z, Li Y, Li Z, Che X, Fan Y, et al. A
four-factor immunoscore system that predicts clini-
cal out-come for stage I/ lll gastric cancer. Cancer
Immunol Res. 2017;5:524-34. doi.
org/10.1158/2326-6066.CIR-16-0381.
PMID:28619967.

10. Tsutsumi S, Kuwano H, Nagashima N, Shimura T,
Mochiki E, Asao T. Ets-1 expression in gastric can-
cer. Hepatogastroenterology. 2005;52(62):654-6.
PMID: 15816498.

11.Yu ], Yu ], Mani RS, Cao Q, Brenner CJ, Cao X, et al.
An integrated network of androgen receptor, poly-
comb, and TMPRSS2-ERG gene fusions in prostate
cancer progression. Cancer Cell. 2010;17(5):443-
54. doi.org/10.1016/j.ccr.2010.03.018

12. Adamo P, Ladomery MR. The oncogene ERG: a key
factorinprostate cancer.Oncogene.2016;35(4):403-
14. doi.org/10.1038/0nc.2015.109

13. Navaei AH, Walter BA, Moreno V, Pack SD, Pinto P,
Merino MJ. Correlation between ERG Fusion Protein
and Androgen Receptor Expression by
Immunohistochemistry in Prostate, Possible Role in
Diagnosis and Therapy. ] Cancer. 2017;8(13):2604-
13. doi.org/10.7150/jca.16751

14. Albero-Gonzélez R, Hernandez-Llodra S, Juanpere
N, Lorenzo M, Lloret A, Segalés L, et al
Immunohistochemical expression of mismatch
repair proteins (MSH2, MSH6, MLH1, and PMS2)
in prostate cancer: correlation with grade groups
(WHO 2016) and ERG and PTEN status. Virchows
Arch. 2019;475(2):223-31. doi: 10.1007/s00428-
019-02591-z.

15.Tomlins SA, Palanisamy N, Brenner JC, Stall ]N,



S. Sayhan et al., Tissue Expression of ETS-Related Gene in Gastric Carcinomas

Siddiqui J, Thomas DG, et al. Usefulness of a
monoclonal ERG/FLI1 antibody for immunohistoc-
hemical discrimination of Ewing family tumors. Am
J Clin Pathol. 2013;139(6):771-9. doi.org/10.1309/
AJCPN4L1BMRQPEIT

16.Chen S, Deniz K, Sung YS, Zhang L, Dry S,
Antonescu CR. Ewing sarcoma with ERG gene rear-
rangements: A molecular study focusing on the
prevalence of FUS-ERG and common pitfalls in
detecting EWSR1-ERG fusions by FISH. Genes
Chromosomes Cancer. 2016;55(4):340-9. doi.
org/10.1002/gcc.22336

17.Buchanan |, Tirado CA. A t(16;21)(p11;q22) in
Acute Myeloid Leukemia (AML) Resulting in Fusion

of the FUS/TLS and ERG Genes: A Review of the
Literature. | Assoc Genet Technol. 2016;42(1):24-
33-9.

18. Yurdr Kutlay N, Tuncah T, Karabulut HG, Sadeghi F,
Akalin i, Saglam B, Ruhi HI, Vicdan A, Tikiin A.
Akut Miyeloid Lésemide Kromozomal Anomaliler:
Tek Merkezden 417 Olgunun Sitogenetik Sonuglari.
Ankara Universitesi Tip Fakiltesi Mecmuasi 2017;70
(1). doi.org/10.1501/Tipfak_0000000962

19. Atay D, Tirkkan E, Terzi O, Baris S, Adal SE. Ekstra-
ve Intrakranial Kitleler ile Basvuran Graniilositik
Sarkom. Okmeydani Tip Dergisi. 2012;8(1):45-8.
doi.org/10.5222/0td.2012.045

95



Forbes | Med 2020;1(3):96-100
doi: 10.5222 /forbes.2020.24008

Olgu Sunumu / Case Report

Hipofiz Yetmezliginin Nadir Bir Nedeni: Hipofiz Sapi1 Kesinti
Sendromu Ve Manyetik Rezonans Goriintiileme Bulgulari

A Rare Cause of Pituitary Deficiency: Pituitary Stalk Interruption
Syndrome and Magnetic Resonance Imaging Findings
Atilla Hikmet Cilengir®, Fatma Ceren Sarioglu®, Nevin Cilengir ©, Berna Dirim Mete ®
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Oz

Hipofiz sap1 kesinti sendromu, adenohipofiz hormonlarinin yetmezIligi ile karak-
terize nadir goriilen bir hastaliktir. Klinik prezentasyon genellikle cocukluk cagi
veya ikinci dekadda olur. Hormonal yetmezlik siddeti degiskendir. izole goriile-
bildigi gibi hipofiz disi anomaliler ile birlikte olabilir. Manyetik rezonans goriinti-
leme bulgular hipofiz sapinin yoklugu, adenohipofizin yoklugu veya normalden
kiiclik olmas! ve nérohipofizin yoklugu veya ektopik yerlesimi seklinde kabul
edilmektedir. Hipofiz sap1 varligini ve morfolojisini degerlendirmede kontrastli
inceleme esastir. Klinik bulgularin varliginda hipotalamo-hipofizer bélgenin man-
yetik rezonans goriintileme ile degerlendirilmesi tani icin gereklidir. Erken tani
alan olgular hormon replasmani ile normal yasantilarini siirdiirebilir. Bu makalede
hipofiz sap1 kesinti sendromunu ve manyetik rezonans goriintlileme bulgularini
bir olgu lizerinden sunmay! amagladik.

Anahtar kelimeler: : Hipofiz sap1 kesinti sendromu, hipopitlitarizm, manyetik
rezonans goriintileme

ABSTRACT

Pituitary stalk interruption syndrome is a rare disease characterized by a defi-
ciency of adenohypophyseal hormones. Clinical presentation usually occurs in
childhood or in the second decade of life. The severity of hormonal deficiency is
variable. It may be isolated or be accompanied by extra—pituitary anomalies.
Magnetic resonance imaging findings are considered as an absent pituitary stalk,
absent or smaller adenohypophysis, absent or ectopic neurohypophysis.
Contrast-enhanced imaging is essential in evaluating the presence and morphol-
ogy of the pituitary stalk. In the presence of clinical findings, evaluation of the
hypothalamic—pituitary region using magnetic resonance imaging is necessary
for diagnosis. Early diagnosed cases can maintain their normal lives with hor-
mone replacement. In this article, we aimed to present pituitary stalk interruption
syndrome and its magnetic resonance imaging findings with a case presentation

Keywords: Hypopituitarism, magnetic resonance imaging, pituitary stalk inter-
ruption syndrome
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GiRiS

Hipofiz bezi uyarici ve engelleyici faktorlerin etkisi
ile yasam icin gerekli cesitli hormonlan salgilar.
Hipofiz bezi tizerindeki esas kontrol hipotalamusta
olup, bunu portal sistemi aracligiyla saglar.
Hipotalamo-hipofizer portal sistemdeki patolojiler
hipofiz bezi fonksiyonlarinda bozukluklara neden
olur. Hipofiz yetmezligi veya hipopittitarizm,
hipofiz hormonlarinin izole veya coklu eksikligi
olarak tanimlanir. Hipofiz sap1 kesinti sendromu
(HSKS) nadir gorilen bir hipofiz yetmezIigi nedeni
olup, prevelansi yaklasik 0,5/100,000 olarak
bildirilmistir'. Cocuklarda biyime ve gelisme
geriligi, hipoglisemi ataklari ve gecikmis puberte
gibi bulgular ile basvuru olabilir. Etiyolojisi net
ortaya konulmamakla birlikte, dogum &ykisu,
genetik ve cevresel faktorler sorumlu tutulur?.
Manyetik rezonans gorintileme (MRG) hipofiz
bezinin goérintiilenmesinde temel yéntem olup,
hipofiz bezine ait cesitli timoral slreclerin ve
yapisal bozukluklarin tani almasini saglar. HSKS’nin
MRG bulgular arasinda adenohipofizin normalden
kicik olmasi veya yoklugu, hipofiz sapinin
yoklugu ve nérohipofizin ektopik yerlesimi veya
yoklugu sayilabilir®#. Bu makaledeki amacimiz, bir
olgu tizerinden HSKS tanisinda MRG bulgularinin
énemini vurgulamaktadir.

OLGU SUNUMU

Bir yasinda erkek olgu cocuk hastaliklar1 poliklini-
ginden santral hipotirodi ve hiperprolaktinemi
nedenini arastirmak adina hipofiz gérintiilemesi
icin radyoloji klinigine konsiilte edildi. Laboratuvar
incelemesinde TSH, T4 ve sodyum degerleri nor-
malden dusiiktl. Ayrica prolaktin hormonunda
yiikseklik saptandi. Oykiisiinden dogumda her-
hangi bir sorun yasanmadig), ancak yenidogan
déneminde uzamis sarihgl oldugu ve ayrica son
zamanlarda kisa siireli jeneralize nobetlerin ortaya
ciktigr 6grenildi. Aile dykiistinde anlamli bir bul-
guya rastlanmadi. Fizik muayenesinde agirlik, boy
ve bas cevresi Olclimleri normal sinirlarda ancak
alt limitler dahilindeydi.

Olguda olasi yapisal anormallikler ve neoplazileri
dislamak adina hipofiz MRG tetkiki gerceklestiril-
di. MRG incelemesi 3T MR cihazinda (Ingenia,
Philips Healthcare, Best, Hollanda), supin pozis-
yonda ve kafa sargisi kullanilarak elde olundu.
Sagital duzlemde T1 ve T2 agirhkli (A), koronal
dizlemde T1 ve T2A, kontrast sonrasi koronal

dizlemde dinamik inceleme ve sagital diizlemde
kontrast madde sonrasi T1 A gorinttler elde olun-
du. Kontrast madde olarak 0.1 mmol/kg’dan
gadoterat meglumin uygulandi. Adenohipofiz
yuksekligi 1,57mm olarak 6l¢culmus olup, norma-
lin altindaydi (Resim 1). Norohipofiz ektopik ola-
rak median eminens diizeyinde saptandi (Resim
2). Hipofiz sapi ise izlenmedi (Resim 3). Timoral
bir lezyon ya da diger orta hat yapilarinda anor-
mallik mevcut degildi.

Resim 1. Sagital T2 agirhklhh manyetik rezonans goriintii-
siinde adenohipofiz normalden kiiciik gériiniimdedir (ok).
Yiiksekligi 1,57mm olarak 6lciilmiistiir.

Resim 2. Sagital T1 agirhkh kontrastsiz manyetik rezonans
goriintiisiinde norohipofiz (ok) median eminens diizeyinde

ektopik olarak yerlesim gosteriyor.
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Resim 3. S‘";gital T1 agirhikhi kontrasth manyetik rezonans
goriintiisiinde hipofiz sap1 izlenmiyor.

Gortintileme bulgularinin katkisiyla olguya HSKS
tanisi koyuldu. Klinik degerlendirme ve hormonal
arastirmalar sonucu kortizol ve ACTH degerlerin-
de de dusiklik saptandi. Olguya 5mg hidrokorti-
zon ve 25 mg levotiroksin tedavileri baslandi.

TARTISMA

HSKS tanist MRG'nin kullanima girmesiyle birlikte
ilk olarak Fujisawa ve ark.? tarafindan 1987 yilinda
tanimlanmistir. Sonraki ¢alismalarda ise bliylime
hormonu eksikligi HSKS olgularinda en sik sapta-
nan hormonal patoloji olarak Dbelirtilmistir'=>~7.
Sonrasinda ise sirastyla TSH, ACTH ve FSH/LH
eksiklikleri yer almaktadir*. Prolaktin salinimi
hipotalamik dopaminerjik inhibisyonla kontrol
edildiginden, bu olgulardaki hipofiz sap:1 defekti-
ne bagh inhibisyonun ortadan kalkmasi hiperpro-
laktinemiye neden olabilmektedir. Bizim olgu-
muzda ise blylime hormonu eksikligi mevcut
degildi. Ancak, MRG bulgulari, eslik eden TSH ve
ACTH dusuklig ile prolaktin yiiksekligi bu tantyi
desteklemekteydi.

Neoplaziler, iskemik strecler, enfeksiydz ve infilt-
ratif hastaliklar, genetik ve iatrojenik nedenler
hipofiz yetmezligine neden olabilecegi gibi bazi
durumlarda etiyoloji ortaya konamamaktadir.
Olgularin yasina goére semptomlar ve hastaneye
basvuru nedenleri degismektedir. Yenidogan
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déneminde hipoglisemi ve uzamis sarilik, ¢cocuk-
luk déneminde bliyime ve gelisme geriligi, ads-
lesan dénemde ise gecikmis puberte baslica
sorunlardir!®,

HSKS etiyolojisinde birkag teori 6ne strdlmustur.
Zor dogum ve makat gelis dykiisti bunlardan biri
olup, dogum sirasinda gelisebilen iskemi ve
mekanik travmanin hipofiz bezi ve sapini etkileye-
bilmesi lizerinde durulmustur?. Orta hat defektle-
rine de neden olabilen embriyogenez sirasinda
néronal migrasyon patolojileri bu teorilerden
biridir®. Genetik olarak ise PROP1, HESX1, PIT1,
LHX3/4, PROKR, TGIF, OTX2, SOX3 ve GPR161
mutasyonlart  sorumlu tutulmustur 241!,
Olgumuzda ise zor dogum &ykisl yoktu ve her-
hangi bir genetik calisma yapilmamisti. Aile Sykii-
siinde ise benzer bir hormonal yetmezlik saptan-
madi.

Korpus kallozum, septum pellusidum, optik sinir
ve akuadukt gibi orta hat yapilarinda HSKS’ye
eslik eden anormallikler goriilebilir. Ancak, bunla-
rin varligl hormonal yetmezlik siddeti ile iliskili
degildir’'2. Ektopik yerlesimli nérohipofiz ise
kendi hormonlarini Giretmeye devam ettiginden
genellikle diabetes insipidus gibi slirecler HSKS’ye
eslik etmez. Olgumuzun goriintiilerinde hipofiz
haricindeki orta hat yapilarinda patoloji yoktu ve
noérohipofiz fonksiyonlarinda bir anormallik sap-
tanmadi.

Gurkan ve ark.? calismalarinda hipofiz sapinin
olmamasi HSKS tanisi icin en énemli belirteg ola-
rak belirtilmistir. Coklu hipofiz hormon eksikligi
olan 23 olgunun incelendigi bir calismada, olgu-
larin 22’sinde hipofiz sap1 saptanmamis, birinde
ise kisa olarak izlenmistir'®. Hipofiz sap1 degerlen-
dirilirken kontrast sonrasi elde olunan goriinttile-
rin incelenmesi Onemlidir. Cinkld kontrastsiz
goriintiilerde saptanamayacak olan hipotalamo —
hipofizer portal damarlar bu sayede belirginlestiri-
lerek ince de olsa bir hipofiz sapinin varlig1 gorsel-
lestirilir>!'4. Hipoplazik veya kesintili hipofiz sapini
gostermede kontrastli incelemenin yani sira T2
agirhigr gugclendirilmis 3 boyutlu gradiyent eko
sekanslar da (CISS, FIESTA-C) artmis beyin omuri-
lik sivisi kontrasti ve uzaysal c¢oézinurlikleri ile
basarili olabilecegini diisinmekteyiz.
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Yang ve ark.'> HSKS’de MRG bulgularinin sikhgini
sirastyla hipofiz sapinin yoklugu (%100), adenohi-
pofiz hipoplazisi (%98,3) ve ektopik nérohipofiz
(%91,4) olarak bulmustur. Hipoplazik adenohipo-
fizin ortalama yiksekligi bir calismada, ¢cocuklarda
1,5+0,1 mm, eriskinlerde 0,8+0,74 mm olarak
bulunmustur'?, Ektopik nérohipofiz ise siklikla
infundibuler reses (%60,4) ve hipotalamusta
(%18,9) yerlesmektedir'®>. Olgumuzda adenohi-
pofiz yuksekligi 1.57mm olup, literattirdeki veri
ile uyumludur. Ektopik nd&rohipofiz yerlesimi
median eminens diizeyi olup, en sik goéruldigu
infundibuler resese olduk¢a yakindir. MRG’deki
ektopik noérohipofizin yerlesim yeri ile hormonal
yetmezIigin siddeti arasinda ise bir iliski saptan-
mamustir's. Bar ve ark.” yenidogan dénemindeki
basvurularda ¢ocukluk dénemine goére daha sid-
detli radyolojik bulgularin oldugunu éne stirmuis-
tar.

Adenohipofiz yiiksekliginin normalden az olmasi-
nin nedeni konjenital olabilir. Ancak, beslenmesi
esas olarak hipotalamo-hipofizer portal sistem ile
oldugundan, hipofiz sap1 ve portal sistemdeki
kesintinin vaskilarizasyonu bozarak adenohipofiz
gelisimini etkiledigi veya edinsel stireclerde bezin
sonradan atrofiye gittigi diistinllebilir.

HSKS, nadir ancak énemli sonuglar dogurabilen
bir patolojidir. Hastali§in MRG bulgulari tanida
6nemli role sahiptir. Cocuk veya eriskin olmasi
fark etmeksizin olgulara hipofiz goriintiilemesi
yapimalidir. HSKS’nin MRG bulgulari var ise hipo-
fiz hormonlarinin diizeyleri detayh bicimde ince-
lenmelidir. Bu sayede erken tani alan olgularin
uygun hormon replasmani ile olagan yasantilarini
stirdirmesi saglanabilir.

Cikar Catismasi: Yok.
Hasta Onami: Yazili hasta onami alinmustir.

Conflict of Interest: None.
Informed Consent: Written informed consent
has been obtained.

KAYNAKLAR

1. Gosi SK, Kanduri S, Garla VV. BM] Case Rep.
2019;12:€230133. https://doi.org/10.1136/

10.

11.

12.

bcr-2019-230133

Gurkan E, Anik Y, Cizmecioglu MF, Akyay Oz,
Cetinarslan B. Turk ] Endocrinol Metab
2019;23:77-84. https://doi.org/10.25179/
tjem.2018-61562

Fujisawa I, Kikuchi K, Nishimura K, ve ark.
Transection of the pituitary stalk: development
of an ectopic posterior lobe assessed with MR
imaging. Radiology. 1987;165:487-489.
https://doi.org/10.1148/radio-
logy.165.2.3659371

Reynaud R, Albarel F, Saveanu A, ve ark.
Pituitary stalk interruption syndrome in 83 pati-
ents: novel HESX1 mutation and severe hormo-
nal prognosis in malformative forms. Eur ]
Endocrinol. 2011;164:457-465. https://doi.
org/10.1530/EJE-10-0892

loachimescu AG, Hamrahian AH, Stevens M,
Zimmerman RS. The pituitary stalk transection
syndrome: multifaceted presentation in adult-
hood. Pituitary. 2012;15:405-411. https://doi.
org/10.1007/s11102-011-0337-9

Genovese E, Maghnie M, Beluffi G, ve ark.
Hypothalamic-pituitary vascularization in pitui-
tary stalk transection syndrome: is the pituitary
stalk really transected? The role of gadolinium-
DTPA with spin-echo T1 imaging and turbo-
FLASH technique. Pediatr Radiol. 1997;27:48-
53. https://doi.org/10.1007/s002470050062
Bar C, Zadro C, Diene G, ve ark. Pituitary Stalk
Interruption Syndrome from Infancy to
Adulthood: Clinical, Hormonal, and Radiological
Assessment According to the Initial
Presentation. PLoSOne.2015;10(11):e0142354.
https://doi.org/10.1371/journal.pone.0142354
Vergier |, Castinetti F, Saveanu A, Girard N, Brue
T, Reynaud R. DIAGNOSIS OF ENDOCRINE
DISEASE: Pituitary stalk interruption syndrome:
etiology and clinical manifestations. Eur ]
Endocrinol. 2019;181:R199-R209. https://doi.
org/10.1530/EJE-19-0168

Maghnie M, Larizza D, Triulzi F, Sampaolo P,
Scotti G, Severi F. Hypopituitarism and stalk
agenesis: a congenital syndrome worsened by
breech delivery? Horm Res. 1991;35:104-108.
https://doi.org/10.1159/000181883

Davis SW, Castinetti F, Carvalho LR, ve ark.
Molecular mechanisms of pituitary organoge-
nesis: In search of novel regulatory genes. Mol
Cell Endocrinol. 2010;323:4-19. https://doi.
org/10.1016/j.mce.2009.12.012

Karaca E, Buyukkaya R, Pehlivan D, ve ark.
Whole-exome sequencing identifies homozy-
gous GPR161 mutation in a family with pituitary
stalk interruption syndrome. | Clin Endocrinol
Metab. 2015;100:E140-147. https://doi.
org/10.1210/jc.2014-1984

Kulkarni C, Moorthy S, Pullara SK, Rajeshkannan
R, Unnikrishnan AG. Pituitary stalk transection
syndrome: Comparison of clinico-radiological
features in adults and children with review of
literature. Indian ] Radiol Imaging. 2012;22:182-
185. https://doi.org/10.4103/0971-
3026.107179

929



13.

14.

100

Kornreich L, Horev G, Lazar L. MR findings in
growth hormone deficiency: correlation with
severity of hypopituitarism. AJNR Am ]
Neuroradiol. 1998;19:1495-1499.

Maghnie M, Genovese E, Villa A, Spagnolo L,
Campan R, Severi F. Dynamic MRI in the conge-
nital agenesis of the neural pituitary stalk syndro-
me: the role of the vascular pituitary stalk in
predicting residual anterior pituitary function.
Clin Endocrinol (Oxf). 1996;45:281-290 https://
doi.org/10.1046/j.1365-2265.1996.00789.x

15.

16.

Forbes ] Med 2020;1(3):96-100

Yang Y, Guo QH, Wang BA, ve ark. Pituitary
stalk interruption syndrome in 58 Chinese pati-
ents: clinical features and genetic analysis. Clin
Endocrinol (Oxf). 2013;79:86-92. https://doi.
org/10.1111/cen.12116

Fernandez-Rodriguez E, Quinteiro C, Barreiro |,
ve ark. Pituitary stalk dysgenesis-induced hypo-
pituitarism in adult patients: prevalence, evolu-
tion of hormone dysfunction and genetic analy-
sis. Neuroendocrinology. 2011;93:181-188.
https://doi.org/10.1159/000324087



Forbes | Med 2020;1(3):101-4
doi: 10.5222/forbes.2020.98852

Olgu Sunumu / Case Report

Protracted Febrile Myalgia Associated with Fever of

Unknown Origin

Nedeni Bilinmeyen Ates ile lliskili Uzamis Febril Miyalji

Sendromu
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ABSTRACT

Fever of unknown origin (FUO) is considered in children as fever >38.3°C (101°F)
at least once a day for 8 days and more without any apparent diagnosis. There
are lots of underlying factors for fever of unknown origin and the three most
common etiologic categories in children are infectious diseases, connective tis-
sue diseases, and neoplasms. In this article, we have presented a 15-year-old girl
admitted with normal physical, and biochemical examination findings except
fever and an elevated acute phase reactant. She was diagnosed with protracted
febrile myalgia syndrome (PFMS) when severe myalgia was added to her com-
plaints although she denied previously experienced periodic fever, abdominal
pain, arthralgia or chest pain. We presented our case to emphasize that pro-
tracted febrile myalgia syndrome, one of the atypical clinical manifestations of
Familial Mediterranean fever, may be the presenting symptom of Familial
Mediterranean fever as well as an underlying cause of fever of unknown origin.

Keywords: Familial Mediterranean fever, fever of unknown origin, prolonged
febrile myalgia

Oz

Cocuklarda 8 giin boyunca, giinde en az bir kez 38.3°C (101°F)’den ytiksek olan
ve tetkikler sonucu sebebi bulunamayan ates ylksekligi, nedeni bilinmeyen ates
olarak adlandirilir. Cocuklarda nedeni bilinmeyen atesin bircok sebebi vardir ve
en sik {ic nedeni, enfeksiyon hastaliklari, bag dokusu hastaliklari ve maligniteler-
dir. Bu yazida ates yuksekligi ve yliksek akut faz reaktani disinda fizik muayene
ve biyokimyasal parametreleri normal sinirlarda olan 15 yasinda bir kiz olgu
sunuldu. Olgu, karin agrisi, artralji veya gogtis agrisi olmadan, ates sikayetine
siddetli miyalji eklenince, uzamis febrilmiyalji tanisi aldi. Bu olgu, uzamis febril
miyalji sendromunun, Ailesel Akdeniz atesinin ilk semptomu olabilecegini ve
nedeni bilinmeyen ates etiyolojisinde duslintlmesi gerektigini belirtmek icin
sunulmustur.

Anahtar kelimeler: Ailesel Akdeniz atesi, nedeni bilinmeyen ates, uzamis febril
miyalji
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INTRODUCTION

Fever of unknown origin (FUO) is considered in
children as fever >38.3°C (101°F) at least once
per day for 28 days without any manifest
diagnosis.! Although familial mediterranean fever
(FMF) is generally characterized by episodic fever,
protracted febrile myalgia syndrome (PFMS) may
be seen as the presenting finding in patients with
FMF and may be an etiologic factor for FUO as
well.>? The aim of reporting this case was to draw
attention to the important characteristics of PEMS,
which is an uncommon and severe manifestation
of FMF.

CASE REPORT

A 15-year-old girl was admitted to our hospital
with a fever of 39.6°C at least twice a day for the
last 6 days. She had intermittent fever for the last
4 months despite antibiotic treatment. She was
hospitalized for fever of unknown origin, a week
ago which responded to meropenem treatment
at the end of 8 days. She had no additional
symptoms. She had lost 8 kg within the last 10
months. She denied any rash, hair loss, photosen-
sitivity, oral aphthous ulcers or any other compla-
ints. There was no previous history of recurrent
fever, chronic illness or familial disorder.

Physical examination revealed a well-developed
girl with normal blood pressure and a fever of
38.5°C. Physical examination was normal. Results
of urinalysis, hemogram and biochemical tests
were within normal limits. C-reactive protein
(CRP, 12.3 mg/dL) and erythrocyte sedimentation
rate (ESR, 108 mm/h) were elevated. The tests for
rheumatoid factor, serological analyses for brucel-
losis, salmonellosis, toxoplasmosis, hepatitis B
and C viruses, Epstein-Barr viruses were negative.
Blood, throat, and urine cultures yielded no bac-
terial growth. Any evidence for active tuberculo-
sis was not detected on chest X-ray and PPD
(purified protein derivative) tests. Results of the
tests performed to detect antinuclear antibodies,
anti-dsDNA, and p/c-anti-neutrophil cytoplasmic
antibodies yielded normal results. Titers of mmu-
noglobulins, and complements were within nor-
mal limits Ophthalmologic consultation perfor-
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med for uveitis, abdominal US (ultrasonography)
for intraabdominal infections, and abscesses, neu-
rologic examination and cranial MRl (magnetic
resonance imaging) for intracranial abscesses did
not revealed any abhormality. Due to fever and
weight loss, peripheral smear, bone marrow aspi-
ration and PET were performed to rule out malig-
nancy which could not reveal any malignant
disease. Therefore, the patient was accepted as
having FUO.

During hospitalization, fever persisted. On the
15" day of her hospital stay, bilateral myalgia
affecting both legs was added to the clinical pic-
ture and continued for seven days with fever.
Fever longer than 72 hours, additional myalgia
and high levels of ESR and CRP were suggestive
of PFMS and corticosteroid therapy at a dose of 1
mg/kg was instituted. The patient demonstrated
a dramatic response, and prompt relief of severe
myalgia and fever was achieved. MEFV gene
analysis revealed heterozygous P369S, E148Q
and K569R variants. Colchicine treatment was
also started. ESR and CRP levels regressed to their
normal ranges in the first few weeks. Steroid tre-
atment was tapered after the first month and
stopped at the end of the second month. No
fever or myalgia was observed in the following
one and a half-year period.

DISCUSSION

Fever of unknown origin has many causes and the
three most common etiologic factors in children
are infectious diseases, connective tissue disea-
ses, and neoplasms.! Generalized infections that
cause FUO are brucellosis, cat-scratch disease,
leptospirosis, malaria, mycobacterial infections,
salmonellosis, toxoplasmosis, tularemia and viral
infections.> Bone and joint infections, infective
endocarditis, intra-abdominal abscess, hepatic
infection, upper respiratory tract infection and
urinary tract infection are other infectious causes
of FUO.? In the present case, there were no featu-
res of these diseases in the history, physical exa-
mination, laboratory findings and imaging.

Leukemia and lymphoma are the most common
malignancies that cause FUO in children.? Other
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diseases that may cause FUO are Kawasaki disea-
se, cyclic neutropenia, immunodeficiency, inflam-
matory bowel disease or central nervous system
dysfunction. Clinical or laboratory findings are not
indicative of these diseases. Rheumatologic dise-
ases are seen in 9% of the cases with FUO and the
most common conditions are juvenile idiopathic
arthritis (JIA) and systemic lupus erythematosus
(SLE). Our patient did not meet the diagnostic
criteria for JIA or SLE. Although FMF is in the list
of FUO etiology, it is generally characterized by
recurrent self-limiting episodes for 1-3 days of
fever and painful polyserositis affecting mainly
peritoneum, pleura, and synovium.?*

The clinical profile of FMF has been appreciably
expanded in the last 10 years as additional featu-
res have been described, including PFMS.* The
symptoms respond effectively to corticosteroids.
Myalgia and fever may last for four to six weeks
without corticosteroid treatment. A set of clinical
diagnostic criteria for PFMS was formulated by
Kaplan et al. including obligatory and supporting
criteria.® Obligatory criteria are: FMF (prior clinical
and/or genetic evidence of FMF or familial his-
tory), myalgia (symmetric), persistence of myal-
gia for 25 days; and supporting criteria are: at
least one M694V mutation, elevated levels of
inflammatory markers, and fever>38°C.> However,
in 33% of the cases, PFMS occurred as the first
sign of FMF, and PFMS cases with homozygous
E148Q mutation or heterozygous V726A mutati-
on were also reported.®

Our case also had symmetrical myalgia for >5
days, increased levels of acute phase reactants
and fever >38°C. However, there are some stri-
king points in our patient distinguishing her from
previous cases reported. To begin with, she pre-
sented with persistent fever lasting nearly 3
weeks before the onset of paralyzing myalgia and
had intermittent fevers during the last 3 months
in addition to weight loss. Therefore, she initially
received the diagnosis of FUO. Intermittent fever
accompanying weight loss without myalgia made
us think about the diagnosis of malignancy and
infection at the first time. However, in addition to
the symmetrical myalgia, increased acute phase
reactans, mutation compatible with FMF and the

dramatic response to steroid treatment establis-
hed the diagnosis of PFMS. As has been reported
in the literature the diagnosis of PFMS manifests
with different clinical characteristics, only few
cases with prolonged severe myalgia without
fever were seen. Also abdominal pain with fever
was seen prominently at the time of the attack
than miyalgia in the literature.?’

Studies have indicated that PFMS is seen more
frequently in patients with three mutations:
M684V, V726A and E148Q.% Although our pati-
ent has three different variants in the MEFV gene,
K569R has not been defined as a mutation for
FMF yet (different from K695R). E148Q mutation
seems to be responsible for PFMS in our patient.
In conclusion, we reported this case to emphasize
that PFMS may be seen in the context of FUO. In
patients with FUO and myalgia, PFMS should be
kept in mind and genetic analysis may support
the diagnosis.
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The Importance of Imaging in the Diagnosis of Rectus Femoris

Pyomyositis in a 35-Day-Old-Male Infant
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ABSTRACT

Pyomyositis affecting the muscles around the hip may present with characteris-
tics similar to those bof septic arthritis, which are challenging to diagnose due to
their rare and vague presentation. Herein, we present a 35-day-old —male nfant
with fever, restriction of hip and right limp movement and magnetic resonance
imaging finding indicating rectus femoris pyomyositis.

Keywords: pyomyositis, rectus femoris muscle, septic arthritis
oz

Kalca eklemi kaslarini etkileyen piyomiyositis, nadir goriilen septik artrit ile ben-
zer klinik 6zellikler géstermektedir. Bu yazimizda septik artrit bulgulari ile gelen
magnetik rezonans goriintlileme ile rectus femoris piyomositis tanisi konulan 35
gunlik bir olguyu sunmak istedik. Bu 6lgu ile rectus femoris pyomyositisin tani-
sinda goriintiileme yénteminin tani, tedavi ve prognozu belirlemedeki énemini
vurgulamay! amacladik.
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INTRODUCTION

Pyomyositis is a suppurative and subacute bacte-
rial infection of the involved muscles. It is prima-
rily seen in increased incidence rates in tropical
regions, with temperate climates. It has a critical
importance, as it is not secondary to any other
tissue infection. The etiology of this disease is still
undefined.!* Any group of muscles can be invol-
ved; however, muscle groups around the pelvis
and lower limbs may be frequently affected. For
children, pyomyositis is generally seen between
ages two and five and for adults 20-45 years old.
Routine laboratory investigations are not specific
to the case, and the diagnosis depends on ima-
ging modalities. Magnetic resonance scanning is
the most useful diagnostic tool and can detect
early changes in the muscle. Treatment of pyom-
yositis includes relevant antibiotic therapy with/
without drainage.'? Here, we present the clinical
and magnetic resonance imaging of an infant
with rectus femoris pyomyositis.

Figure 1. Synovial effusion at the right hip joint, rectus femoris from the right hip joint and till the mid-right femur, and inflam-

Forbes | Med 2020;1(3):105-9

CASE REPORT

The patient was a 35-day-old boy who suffered
from a 5-day history of fever, discomfort and rest-
ricted movements of his hip and right extremity.
Any precipitating factors were not seen in this
case. His physical examination revealed an axil-
lary temperature of 38.2°C, a heart rate of 128
bpm and a respiratory rate of 36/min. The right
hip was flexed; however, it was not abducted, yet
its voluntary range of motion was reduced.
Passive hip extension and flexion of the right hip
were painful, and the flexion of the right hip was
limited to 100°. The external and internal rotati-
ons were also restricted and painful. The remai-
ning clinical examination findings were unremar-
kable. Analysis of some blood parameters within
the first hour of his admission revealed that the
erythrocyte sedimentation rate (ESR) increased to
35 Westergren units, C-reactive protein to 17
mg/dL and white cell count to 10100/mm?3.

Radiographs of the lumbar spine, pelvis and right

mation signals at the rectus femoris and vastus lateralis muscle plans.
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hip were normal. Any pathogens were not iden-
tified in the blood culture and neither did ultraso-
und detect hip effusion or thickening of the peri-
osteum. Synovial effusion was observed on the
right hip joint in T1 coronal and T2 axial/coronal
sections on magnetic resonance imaging. At the
same time, inflammatory signals were detected
on the planes of rectus femoris and vastus latera-
lis muscles in the area extending from the level of
the right hip joint to the middle part of the right
thigh. Bilateral femoral and acetabular joint surfa-
ces were smooth and unimpaired. Because his
symptoms persisted, and the inflammatory mar-
kers remained elevated, his antibiotic was subse-
quently changed to vancomycin four days after
his admission to the hospital. Intravenous anti-
microbial treatment continued for 14 days. He
made good progress, with his CRP dropping
down to less than 5 mg/dl and erythrocyte sedi-
mentation rate to 16 mm/hr. At 8 week of his
hospitalization, he was asymptomatic and his hip
regained its full range of motion (ROM). The pati-
ent was conservatively treated with intravenous
sulbactam-ampicillin (100 mg/kg/d) plus amika-
cin (15 mg/kg/d). Because his symptoms persis-
ted, and the inflammatory markers remained
elevated, the antibiotic regimen was subsequ-
ently changed to vancomycin (20 mg/kg/d) four
days later. A rapid clinical improvement was
noted and pyrexia was not observed any further.
The abscess was, therefore, not drained.
Intravenous antimicrobial treatment continued for
14 days. He made good progress towards reco-
very with his CRP dropping down to less than 5
mg/dl and ESR to 16 Westergren units. At eight
weeks, he was asymptomatic and his hip regai-
ned its full ROM. The informed consent was obta-
ined from the infant’s parents for this case
report.

DISCUSSION

The clinical findings and magnetic resonance ima-
ging confirmed the diagnosis of primary pelvic
pyomyositis in our newborn infant. Pyomyositis
affecting muscles around the hip may be experi-

enced as hip pain, however on rare occasions,
either primary or secondary contiguous skin,
bone or soft tissue infection may be observed.!
The etiology of the pyomyositis still remains unc-
lear. However, it is stated that due to the trauma
of the affected muscle and the following transient
bacteremia,?*® patients with immune deficiency
and diabetes mellitus may predispose to
pyomyositis.** In our case, any particular demog-
raphic factors that suddenly became manifest
were not detected.

Neonatal pelvic pyomyositis is by far less frequ-
ent than septic hip osteoarthritis. The presentati-
on of pelvic pyomyositis shares similar traits with
that of septic arthritis. Its clinical findings similar
to those of other triggering conditions and its
rarity together with its indolent presentation
make the diagnosis of pyomyositis difficult.
Routine laboratory assessments are nonspecific.
In all cases, ESR and CRP elevate, as well as the
white blood cell count, to more than 50% of the
baseline values which are, in fact, relative charac-
teristics noted for septic arthritis.!® Thus, clinici-
ans encountering septic looking newborn with a
decreased range of motion of the hip initially con-
sider septic osteoarthritis as the working diagno-
sis. Therefore, clinicians who encounter septic-
appearing newborns with a reduced range of
motion of hip initially consider septic osteoarthri-
tis as a useful diagnosis. However, if ultrasound
exam fails to detect periosteal thickening and
particularly hip effusion, alternative diagnoses
such as pelvic osteomyelitis or pyomyositis sho-
uld be considered and further imaging studies
need to be performed. Despite the septic appea-
rance of our patient, any pathological finding was
not detected in the hip ultrasonography. Thus, we
considered that further imaging is needed for a
conclusive and final diagnosis.

Imaging methods create the basis of diagnostic
armamentarium. Plain radiographs are purposive
for identifying other causes of diagnoses with
different characteristics. Both computed tomog-
raphy (CT) and ultrasonography have been used
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in the diagnosis of pyomyositis, and they also
have the advantage of allowing percutaneous
needle aspiration and drainage. Gadolinium-
enhanced magnetic resonance imaging is the
most useful imaging methodology more sensitive
than CT that allows early recognition of widespre-
ad muscularinflammation and abscess formation.”#
This method has many advantages including early
diagnosis at the first stage, based on the existen-
ce of edema, treatment of the disease with early-
stage curative antibiotherapy, and prevention of
the disease without the need for surgical
operation.”'® We used MR for the differential
diagnosis of our patient.

With early recognition of the disease and antibi-
otherapy, complete recovery is achieved without
any complications.*!"'? Factors affecting the tre-
atment of pyomyositis include the stage of the
disease, the etiological pathogen, the clinical
course of the patient, and accompanying osteom-
yelitis. Antibiotic treatment alone may be suffici-
ent in the early stages of the disease.® The choice
of antibiotics is variable but should include the
coverage of S. aureus and should be changed
according to the susceptibility profile. The durati-
on of intravenous antibiotic therapy reported in
the literature ranges from 14 to 21 days.'*'* The
antibiotic treatment of our patient was arranged
as a sulbactam-ampicillin plus amikacin regimen
so as to be effective also against S. aureus strains.
No bacterial growth was observed in the blood
culture of our patient. However, on the fourth day
of his treatment, vancomycin treatment was initi-
ated due to the lack of any decrease in the levels
of acute phase reactants without any improve-
ment in the clinical course. After maintenance of
antimicrobiotherapy for 14 days, improvement in
clinical and laboratory results was observed. At
the end of his treatment, the 8-week-old infant
was well, and his clinical hip examination results
were within normal limits.

In conclusion, early diagnosis of primary neonatal

pelvic pyomyositis is difficult. Magnetic resonan-
ce imaging is warranted in patients with clinical
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features of septic hip osteoarthritis if ultrasound
cannot detect hip effusion or periosteal thicke-
ning.
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Fetal Programlanma Uzerine Bir Hipotez
A Hypothesis on Fetal Programming

Miiriivvet Elif Simsir ®, Defne Engiir ©

Editore Mektup / Letter to the Editor

Cite as: Simsir ME, Engir D. Fetal programlanma (izerine bir hipotez. Forbes | Med. 2020;1(3):110-1.

intrauterin ortamin fetusun fizyolojisini ve metabolizmasini degistirerek
kalicr degisiklikler yaratmasi fetal programlanma olarak tanimlanir. Barker
hipotezine gore, eriskin donemde karsilasilan hastaliklar fetal mikrocev-
reyle yakindan iliskilidir ve fetal ddnemde maruz kalinan olumsuz fetal
mikrogevrenin etkileri eriskin donemde de devam eder. Anne karninda
bliylimekte olan fetiis, maternal diyabet nedeniyle hiperglisemiye maruz
kaldiginda fetiiste birtakim degisiklikler goruliir. Maternal diyabet, artmis
dogumsal anomaliler ve yenidogan déneminde metabolik sorunlarin yani
sira eriskin yasta obesite, metabolik sendrom ve kardiyovaskiler hasta-
liklar ile iliskilidir.'

Toll like reseptdrler (TLR) dogal immiin sistemin sorunsuz islemesinde ve
inflamatuar hastaliklarin olusmasinda 6nemli rol oynar.? Gestasyonel
diyabetli annelerin periferik kan monositlerinde, hedef dokularinda ve
plasentada TLR ekspresyon artisi olmaktadir. Ancak diyabetik anne
bebeklerinde TLR sinyalizasyonunu inceleyen az sayida calisma vardir.
Yakin zamanda yapilan bir calismada maternal diyabetin yenidogan
monosit hiicrelerinde TLR ekspresyonunu etkiledigi gdsterilmistir, ancak
uzun dénemde bu degisikligin kalici olup olmadig bilinmemektedir.

TLR’lerin hedeflenerek patogenezinde inflamasyonun rol oynadigi hasta-
liklarin ilerlemesinin énlenmesi son yillarda dikkat ¢ekici bir tedavi strate-
jisi olarak karsimiza ¢ikmaktadir. TLR islevlerinin beslenme ile degisebile-
cegi bilinmektedir. Anne sittindeki bazi komponentlerin de TLR'leri
modiile ettigi bildirilmistir.

Dogada L formunda bulunan nadir alti karbonlu sekerlerden biri olan
fukoz, fukozil transferaz enzimi ile memelilerde glikanlarin yapisina kati-
larak hiicreler arasi sinyal yolaklarinda gérev alir. Fukozun gastrointestinal
sistemde mikrobiatay1 diizenledigi, konak¢i mikroorganizma simbiyozisi-
ni sagladigl ve bu yolla da inflamatuar yanitlar etkiledigi bilinmektedir.
Fukoz, TLR'lerin yapisina girerek TLR islevlerini diizenler.* CD14 bagimli
TLR sinyalizasyonunda kritik roli mevcuttur.

Fukoz anne sitiindeki temel oligosakkaritlerin yapisina katilmaktadir.
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Anne siitl oligosakkaritleri anne sitiinde bol mik-
tarda bulunurken, formil mamalarda bulunma-
maktadir. Yakin zamanda yapilan ¢alismalar, fuko-
zun infant formulalarinda kullaniminin glivenilir
oldugu goéstermistir.®

intrauterin dénemde, maternal diyabet nedeniyle
olumsuz mikrocevrede blytliyen bebeklerde gec
dénemde gelisen damarsal komplikasyonlar, TLR4
ekspresyon ve islevlerinde degisikliklerle iliskili
olabilir. TLR4 sinyalizasyonunun postnatal dSnem-
de modiile edilmesinin diyabetik anne bebekle-
rinde eriskin yasta gorilebilecek damarsal komp-
likasyonlarin énlenmesinde rol oynayabilecegini
disiinmekteyiz.
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