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iISTANBUL TIP FAKULTESI DERGISI
YAZARLARA BiLGi

Istanbul Universitesi, Istanbul Tip Fakiiltesi Dergisi, Istanbul T1p Fakiiltesinin resmi bilimsel yayin organidir ve
yilda dort kez yaymmlanir. Derginin yazi dili Tiirkge ve Ingilizcedir. Dergi hekimlik alanindaki orijinal deneysel
ve klinik arastirmalari, olgu bildiri ve degerlendirmelerini, 6zel ve aktiiel konularda literatiir toplamalarini
(derlemeleri), yayin tanitimlarini ve haberlerini, yazarlara ve editore mektuplari kapsar. Orijinal metot gelistirme,
yeni bir girisim teknigi ve orijinal ¢alismalarin 6n sonuglarini i¢eren kisa raporlar da yayimlanabilir.

Bir ¢alismanin yayimlanmasi i¢in Fakiilte Kurulunun se¢mis oldugu Yayin Kurulu tarafindan gerek yazi diizeni,
gerek kapsam bakimindan uygun goériilmesi ve daha dnce baska bir dergide yayimlanmamig olmasi gereklidir.
Yaym Kurulu, makaleleri degerlendirmek iizere sectigi ikisi Istanbul Tip Fakiiltesi disindan, biri Istanbul Tip
Fakiiltesinden ii¢ danigsmanin (hakem) goriisii alindiktan sonra yayimlanip yayimlanmayacagina karar verilir

1. Yazilarin béliimleri:

Bashk sayfasi:

Bu sayfada asagidaki bilgiler bulunmalidir:

Yazinin kategorisi (Orijinal deneysel arastirma, orijinal
klinik arastirma, derleme, olgu sunusu, kisa rapor, yayn
tamitimi, editdre mektup, yazara mektup)

Yazinm iliskili oldugu tip disiplini (Ornegin: kardiyoloji,
noroloji, plastik cerrahi vb.-kardiyolojide elektrofizyolo-
ji, hareket bozukluklari hastaliklari, el cerrahisi gibi daha
spesifik tanimlamalar da yapilabilir)

Yazinin Tiirkge olarak tam bashgi,

Tiirkge “kisaltilmis baglig1”,

Yazinin Ingilizce olarak tam basligs,

Ingilizce “kisaltilmis bashk”

Yazarlarin adi ve soyadi (Tiim yazarlarin génderilen ma-
kalede akademik-bilimsel olarak dogrudan katkisi olma-
lidir. Baslik sayfas1 digindaki makale béliimlerinde yazar-
larin kimlik bilgilerinin verilmesinden kaginilmalidir.
Yazarlarin ¢calismanin yapildig: tarihlerdeki galistigi ku-
rumlar ve iletigim bilgileri.

Destekleyen kurum veya kuruluglara tesekkiir. (“Tesek-
kiir” yazimin yayimlanmasma karar verilmesi halinde
“Tartigma ve sonug¢” boliimiinden sonra yer almak iizere
metne ilave edilecektir).

Yazi daha 6nce bilimsel bir toplantida sunulmussa toplan-
timn resmi ady, tarihi ve yeri (“Istanbul Tip Fakiiltesi Ku-
rultayi”nda sunulan arastirmalar degerlendirilmek {izere
oncelikle Istanbul Tip Fakiiltesi Dergisi’ne gonderilmeli-
dir).

[letisim kurulmasi istenen yazarm adi, soyad, posta ile-
tisim adresi (posta kodu dahil, telefon, fax, ve ozellikle
e-mail adresi belirtilmeli, iletisim kurulacak yazar olarak
belirlenen isim agagidaki &zelliklerin tamamina sahip ol-
malidir:

Makaledeki ¢aligmay1 planlamali veya yapmali,
Makaleyi yazmali veya revize etmeli,
Son halini kabul etmelidir)

Tiirkce 6zet

Tiirkge 6zetler su diizene gore hazirlanmalidir:

Amag

Gereg ve Yontem

Bulgular

Sonug

Anahtar kelimeler

Anabhtar kelimeler en az i, en fazla 6 adet ve Index Me-
dicus’a uygun olmalidir. Medical Subjects Headings (MeSH
terimleri) listesine uygun sozciikler kullanmaya 6zen gosteril-
melidir. Her kelimenin arasinda ““;”” konulmalidir.

Derlemelerde amaci ve en 6nemli noktalart belirten kisa
bir Tiirkce ve Ingilizce 6zet yer almahdir.

Tiirkge dzet en ¢ok 250 kelime olmalidir.

Ingilizce 6zet

Ingilizce 6zetler su diizene gore hazirlanmalidir:

Objective

Materials and Methods

Results

Conclusion

Key words

Bu ara bagliklar kullanilarak devaminda gerekli agiklama-
lar yazilmalidur.

Anahtar Kelimeler Index Medicus’a uygun olmalidir.
Medical Subjects Headings (MeSH terimleri) listesine uygun
Ingilizce sézciikler kullanmaya 6zen gosterilmelidir. Her keli-
menin arasinda “;” konulmalidir.

Olgu sunumlarinda ve kisa raporlarda ingilizce dzet yer
almalidir. Olgu bildirilerindeki Ingilizce 6zet olgunun sunul-
ma nedenini agiklayici 6zellikte olmalidir.

Istanbul Tip Fakiiltesi Dergisi Cilt / Volume: 80 * Sayt/ Number: 3 * Yil/Year: 2017



Yazarlara bilgi

Kisa raporlarda ise metot, girisim veya 6n ¢alisma raporu-
nun 6nemini ve ana hatlarim igeren 6zellikte olmalidir.

Derlemelerde amaci ve en 6nemli noktalar1 belirten kisa
bir Ingilizce 6zet yer almalidir. Ingilizce 6zet en ok 250 ke-
lime olmalidir.

Metin

a)Dergimiz Tiitkge ve Ingilizce makalelerden olusur.
Yazilar Tiirkge veya Ingilizce olarak hazirlanmalidir. Teknik
terimler Tiirkge, Latince, Ingilizce veya Tiirk T1p Terminoloji-
sine yerlesmis terimlerle yazilmali, dilimize yerlesmis terimler
imla kurallarimiza gore hazirlanmali ve Tiirk Dil Kurumunun
yaymmladig1 “Yeni Imla Kilavuzu” ve Tiirkge Sozliik esas almn-
malidir.

b)Yazilar “Word for Windows” programinda, “Times
New Roman” fontu ve 12 punto ile yazilmali, tablolar ayni1 prog-
ramin tablo formati ile hazirlanmali. Tablo, sekil ve resimlerin
yayn iginde gectigi yer belirtilmeli. Tablo resim ve sekillere ait
aciklama yazis1 metnin sonunda ayrica eklenmelidir.

¢)Yayinin metni giris, gerec ve yontem, bulgular, tartig-
ma ve sonug, kaynaklar seklinde devam eder. Gereg ve yon-
tem boliimiinde olgular, élgiimler, sonug degerlendirme yon-
temleri, istatistiksel analiz gibi alt basliklar bulunmas1 onerilir.

Derlemeler kendi iginde uygun alt béliimlere ayrilabilir.
Metin uzunlugu genel olarak 20 sayfay1 gegmemelidir.

Kisa raporlar, (orijinal metot gelistirme, yeni bir girisim
teknigi, orijinal ¢aligmalarmn 6n sonuglarr) 1000 kelimeyi gec-
memek kosulu ile tarih sirasi gozetmeksizin yayimlanur.

d)Metin i¢inde sadece standart kisaltmalar kullanilma-
Iidir. Kullanilan kisaltmalar ilk kullamldigi zaman parantez
icinde gosterilmelidir.

e)Yazilarda “International System of Units” (SI) birimleri
kullanilmalidir (http:// physics.nist.gov/cuu/Units/).

f)Tablo, sekil ve resimler metinde gegis sirasina gore nu-
maralandirilmali, numara ve tanitict baglik tablonun {stiinde,
sekil ve resimlerde altta belirtilmelidir.

Tablo sekil ve resimlerin toplam sayis1 aragtirma yazilar
icin 5, olgu sunumlar1 ve kisa raporlar i¢in 2, Editére mektup
icin 1’den fazla olmamalidir.

g) Olgu resimlerinde sahsin taninmamasi igin gozlerinin
bir bant ile kapatilmasi gerekmektedir.

h)Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin
altindaki agiklamada belirtilmelidir.

1)Net baski elde edilebilmesi i¢in, sekil, resim/fotograflar
ayrn birer .jpg dosyast olarak (300dpi ¢oziiniirliikte), dergi sis-
temine yiiklenmelidir.

Daha 6nce basilmis sekil, resim, tablo ve grafik kullanil-
mig ise yazili izin alinmalidir ve bu izin agiklama olarak sekil,
resim, tablo ve grafik agiklamasinda belirtilmelidir. Resimler/
fotograflar renkli, ayrintilar1 goriilecek derecede net olmalidir.

Kaynaklar

Konu ile dogrudan iligkili olmalidir ve miimkiin oldu-
gunca son yillarla sinirli olmalidir. Metinde gecen kaynak-
lar parantez i¢inde gosterilmelidir. Kaynaklar yayim iginde
gecis sirasina gore numaralandirilir ve gectigi yerde, climle
sonunda parantez iginde gosterilir Orn: (1). Dergi adlan
Index Medicus’a uygun olarak kisaltilmalidir. Kaynaklar-
da yazarlarin hepsi yazilmali, yazar sayisi altidan fazla ise
sonrasi “ve ark.” veya “at al.” seklinde kisaltilmalidir. Kul-
lanilan kaynak sayis1 genel olarak arastirmalar ve derleme-
ler igin en fazla 50, Olgu Sunumu ve kisa raporlar i¢in 10,
Editére Mektuplar i¢in 5 olmalidir. Yazarlar kaynaklarmn
dogrulugu agisindan tiim sorumlulugu tasirlar.

Makaleler icin o6rnek:

Leibel RL, Rosenbaum M, Hirsch J. Changes in energy
expenditure resulting from altered body weight. N Engl J
Med yil;cilt(say1):(sayfa no) Sayfa numarsinda tekrarlayan
rakamlar yazilmaz. Ornek : 621-28.

Kitaplar icin 6rnek:

Yazar(lar)in soyad(lar)1 ve isim(ler)inin bagharf(ler)i,
boliim baglig, editoriin(lerin) ismi, kitap ismi, kaginci bas-
ki1 oldugu, sehir, yaynevi, yil ve sayfalar belirtilmelidir.

Armitage P, Berry G. Statistical Methods in Medical
Research, Blackwell Scientific Publications. Oxford, UK,
2nd ed., 1987;p.3-10.

Kitap béliimii icin:

Bjornotorp P. The role of adipose tissue in human obe-
sity. In: Greenwood MRC (ed). Obesity. Churchill Livings-
tone. New York, USA, 2nd ed., 1983;p.124-38.

Elektronik yaymlardan makale 6rnegi:

Milan AM, Sugars RV, Embery G, Waddington RIJ.
Modulation of collagen fibrillogenesis by dentinal proteog-
lycans. Calcif Tissue Int, DOI: 10.1007/s00223-004-0033-
0, November 4, 2004.

*  Yukarida siralanan kosullar1 yerine getirilmemis ca-
lisma kabul edilmez ve eksiklerin tamamlanmasi i¢in
yazarina iade edilir.

*  Yazarlara ayr1 baski gonderilmez. A¢ik Dergi Sistemi-
ni kullanmakta olan dergi sisteminden yaymmn PDF
¢iktisini temin edebilirsiniz.

Yayimlanmak iizere gonderilen makaleler icin
kontrol listesi:

1. Yazarlarin tamaminin imzaladig1 Yaymn Hakki De-
vir Formu

2.Editore yazilmis mektup

3. Baslik sayfasi

4.Yaymimn tam metni (Bu boliimde yazarlarin isim ve
iletisim bilgilerinin olmamasi gereklidir.)
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Yazarlara bilgi

5.Sekil, resim, tablolar, metin iginde gegen siralarina gore
numaralandirilmis ve agiklama yazilar1 yazilmis olarak siste-
me ayrica yiiklenmelidir.

6.Makalede “Etik Kurul Onay1r” alinmasi gerekli ise onay
belgesi, ornegi.

2. Yayn takibi:

Dergimize, http://www.journals.istanbul.edu.tr/ivitfd ya
da http://dergipark.ulakbim.gov.tr/iuitfd

adreslerinden ulagtiginizda oncelikle kayit olmaniz ge-
rekiyor. Kayit olduktan sonra génderecegimiz sistem sifre ve
kullanicr adryla, adimlan takip ederek yaymnlarinizi géndere-
bilirsiniz.

Dergimize ulasan yaymnlar yukarida belirttigimiz kuralla-
ra uygunsa yaym kurulu tarafindan yaymn konusuyla ilgili 3
hakeme degerlendirme i¢in gonderilerek yayimlanma siireci
baglatilmis olur. Dergimiz tarafindan yazara iletilen diizeltme-
ler, en gec 3 giin igerisinde Dergimize ulagtirilmahdir.

3.Etik Kurallar:

Dergide ¢ikan yazilarm tiim hakk: dergiye aittir. Yazilar
icin yazarlara telif hakki 6denmez. Yayimlanan goriis ve dii-
siinceler yazarlarma aittir ve Istanbul Tip Fakiiltesi Dekanli-
gini1 baglamaz. Prospektif klinik ¢aligmalar i¢in resmi gazete-

nin 29.01.1993 tarih ve 21480 say1li niishasinda yayimlanan
yonetmelige uygun bir sekilde Etik Kurulu onay1 alinmalidir.

Istanbul T1p Fakiiltesi Dergisinde iThenticate (Akademik
intihal engelleme programi) kullanilmaktadir.

4. Yazisma adresi:

Istanbul Tip Fakiiltesi Dergisi (Journal of Istanbul Fa-
culty of Medicine) Istanbul Universitesi, Istanbul T1p

Fakiiltesi Dekanhig1, Turgut Ozal Cad.

34093 Capa, Fatih, Istanbul, TURKIYE

Tel: 0212 414 21 61

Tel: 0212 414 20 00/31926

e-mail: itfdergisi@istanbul.edu.tr

http://dergipark.gov.tr/iuitfd

Istanbul T1p Fakiiltesi Dergisi’nin yazim kurallar1 Inter-
national Committee of Medical Journal Editors-Nisan 2010
(www.icmje.org) temel almarak hazirlanmistir.

*  Dergide yer alan makalelerin etik sorumlulugu yazarlari-
na aittir.

Sorularmiz i¢in iletisim bilgilerimizden bize ulasiniz.

Tesekkiir ederiz.
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JOURNAL OF ISTANBUL FACULTY OF MEDICINE
INSTRUCTIONS TO AUTHORS

Journal of Istanbul Faculty of Medicine is the official publication of Istanbul University, istanbul Faculty of
Medicine. Published quarterly, the Journal welcomes the submission of original experimental and clinical research
articles, review articles, case reports, brief reports on a recently established method or technique or preliminary
results of original studies related to all disciplines of medicine from all countries. Submitted manuscripts may
be written either in Turkish or in English. All papers are subject to a reviewing process by three reviewers. The
final decision regarding the publication of the paper is made by the editor based on the reports of the reviewers.
For original experimental and clinical investigations using human or animal subjects, a local Ethics Committee

approval is required.

Preparation of the Manuscript

The Journal features manuscripts written either in
Turkish or in English. All elements of the manuscript
should be double-spaced on one side of standard paper no
larger than 21x29.7 cm with 2.5cm margins at top, bottom,
and sides. Times New Roman font (with 12 points) is the
preferred style. Manuscripts should in general not exceed
20 pages.

A submitted manuscript should include the following
parts:

Cover letter addressed to the Editor should include the
title of the manuscript to be submitted for publication in
Journal of Istanbul Faculty of Medicine, along with state-
ments that the material is original and not previously pub-
lished, nor it is being considered elsewhere for publication.
The cover letter should be signed by all the authors.

Title page should include:

a) Manuscript type (Original experimental research, orig-
inal clinical research, review article, case report, brief
report, letter to the editor, letter to the authors)

b) Manuscript category regarding the discipline of medi-
cine with which the content of the manuscript is asso-
ciated (e.g., cardiology, neurology etc.)

c) The full title of the manuscript

d) The names of the author(s) (without titles or qualifica-
tions)(Each author should have participated sufficient-
ly in the work to take public responsibility for the con-
tent).

e) Affiliations of all the authors

f) Acknowledgement

g¢) The name and the full address of the corresponding au-
thor (including phone, fax, and e-mail addresses)

Avoid any words or phrases in the blinded title-only
page, abstract, main text, references, tables, and figures that
could reveal the author’s identity.(Only the title page could
contain this type of information).

Blinded title-only page should be available that in-
cludes only the title to be used for reviewer copies. A run-
ning title should also be included on this page. Papers of the
manuscript should be numbered on the lower right corner
starting on this page.

Abstract

Abstracts should summarize the contents of the article
in 250 words or less. The abstract should be structured in the
following format: Objective, Materials and methods, Results,
Conclusion. When writing the abstract, subtitles mentioned
should be included (i.e. Objective: The aim of this study is ....)
At least four and at most six key words should be provided fol-
lowing the abstract for indexing with the use of MeSH terms.

There is no need for an abstract for case reports or brief
reports. On the other hand, review articles should include
an abstract focusing on the importance and practical points
of the review article.

Main Text

The text of the original articles should be divided into
sections with the headings: Introduction, Materials and
Methods, Results and Discussion and Conclusion. In the
“Materials and Methods” section, subheadings such as Sub-
Jects, Testing procedures, Outcome measurements and Sta-
tistical analyses are encouraged.

Other types of articles such as case reports, review arti-
cles, or brief reports may include appropriate subheadings.
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Information for authors

Units of Measurement should be reported in the metric
system in terms of the International System of Units (SI).

Only standard abbreviations should be used. The full
term for which an abbreviation stands should precede its
first use in the text.

References

Identify references in the text by numbers in parenthe-
ses. References should be numbered in alphabetical order.
The titles of the journals should be abbreviated according
to the style used in the Index Medicus. Include all authors
in the references if there are six or less authors; if there are
more than six authors, write “et al.” after the sixth author.
Authors bear complete responsibility for the accuracy of
the references.

Examples of references:

Articles in Journals:

Leibel RL, Rosenbaum M, Hirsch J. Changes in energy
expenditure resulting from altered body weight. N Engl J
Med 1995;332:621- 8.

Complete books:

Armitage P, Berry G. Statistical Methods in Medical
Research, Blackwell Scientific Publications. Oxford, UK,
2nd ed., 1987;3 -10.

Chapter of a book:

Bjornotorp P. The role of adipose tissue in human obe-
sity. In: Greenwood MRC (ed). Obesity. Churchill Living-
stone. New York, USA, 2nd ed., 1983;124-38.

Online publications:

Milan AM, Sugars RV, Embery G, Waddington R1J.
Modulation of collagen fibrillogenesis by dentinal proteo-
glycans. Calcif Tissue Int, DOI:10.1007/s00223-004-0033-
0, November 4, 2004.

Tables, figures, and pictures should each be typed on
a separate sheet. They should be numbered consecutively in
the order of appearance in the text. Figures should be pro-
fessionally drawn. Figures, image/photos must be uploaded

to the system as seperate .jpg files (300dpi resolution) to
provide a clear print

Galley proofs and proof-reading

Galley proofs will be sent to the corresponding author
for proof reading. The galley proofs should be returned to
the Editor within three days.

Check list for the submission of the manuscripts:

Copyright transfer aggreement (signed by all authors)

Cover letter addressing the Editor

Title page

Blinded title-only page (Page numbers starting on this page)

Manuscripts may be rejected without review on the basis of
lack of conformity to stated standards of preparation of manuscripts.

Reprints

Reprints are not sent to the authors

Mailing address:

Istanbul Tip

Fakiiltesi Dergisi (Journal of Istanbul Faculty of Medi-
cine) Editorial Office, Istanbul University, Istanbul Faculty
of Medicine, Publishing Office, Turgut Ozal Cad.

34093 Capa, Fatih, Istanbul, TURKEY

Tel: 0212 414 21 61

Tel: 0212 414 20 00/31926

e-mail: itfdergisi@istanbul.edu.tr

http://dergipark.gov.tr/iuitfd

Spelling rules of Journal of Istanbul Faculty of Medi-
cine is prepared based on International Committee of Med-
ical Journal Editors- April 2010 (www.icmje.org).

The policy of the Journal of istanbul Faculty of Medi-
cine is based on International Committee of Medical Jour-
nal Editors: Uniform requirements for manuscripts sub-
mitted to biomedical journals-April 2010 (www.icmje.org)

Thankyou.
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COST-EFFECTIVENESS ANALYSIS OF TYPE 2 DIABETES IN
OUTPATIENT THERAPY IN TURKEY

TIP 2 DIYABETTE AYAKTAN TEDAVIDE MALIYET ETKINLIK ANALIZI

Giilden YURUYEN*, Eylem OZGUN CiL*, Yiicel ARMAN*, Pinar DEMiR*,
Ramazan CAKMAK**, Tugce AKCAN**, Mustafa OZCAN*, Murat AKARSU¥,
Ozgiir ALTUN*, Sengiil AYDIN YOLDEMIiR*, Kerem KIRNA***_ ilkim Deniz TOPRAK*,
Tufan TUKEK**

ABSTRACT

Objective: The purpose of this study is to estimate the cost-effectiveness of screening, treatment, and examination of pa-
tients with type 2 diabetes during a yearly period and expose its importance in diabetes control.

Materials and Methods: Five hundred patients with type 2 diabetes who had received outpatient therapy in the past year
were enrolled in the study. Patients were divided into three categories according to their hemoglobin Alc (HbAlc) (%)
levels: good control (HbAlc <7%), fair control (HbAlc 7%—10%), and poor control (HbAlc >10%). Average annual costs
of treatment, examination, and laboratory workup were compared for the three groups.

Results: The average annual cost of medication for 500 type 2 diabetes patients was $556.50, while the cost of screening
and examination was $89.20 per patient. The average yearly treatment cost per patient was $287.90 for patients with HbA lc
<7%, $647.90 for patients with HbAlc 7%—10%, and $752.40 patients with HbAlc >10%. The average annual costs of
treatment with only oral anti-diabetic drugs (OAD), insulin only, and both OAD and insulin were $154.80, $837.50, and
$819.30, respectively.

Conclusion: While the cost to treat diabetic patients with good control was significantly lower than the treatment cost of
patients with poor control, there was no significant difference in laboratory workup and examination costs. When patients
treated with OAD only, insulin only and OAD + insulin were compared, treatment costs for the OAD only group were
significantly lower than the costs to treat the insulin only and OAD + insulin groups. No correlation between age or sex
and medication cost were found. However, a strong correlation was found between diabetes duration and treatment cost.
Keywords: Diabetes mellitus type 2; cost effectiveness; healthcare costs

OZET

Amag: Calismamizin amact; bir yillik siire igerisinde takip ettigimiz tip 2 diyabetik hastalarin tedavi, tetkik ve muayene i¢in
harcanan maliyetlerini ortaya koyup, bu maliyetlerin bir yillik kontrolde ne kadar etkili oldugunu gostermektir.

Gereg¢ ve Yontem: Son bir yil i¢inde Tip 2 Diyabet tanisi ile poliklinigimizde ayaktan takip edilen 500 hasta ¢alismaya
alindi. HbA1c (%) degerlerine gore ‘iyi regiile <7°, ‘kotii regiile7-10", ‘cok kotii regiile >10” olmak iizere 3 gruba ayrildi ve
lic grubun ortalama yillik tedavi, muayene ve tahlil maliyetleri hesaplanarak karsilastirmalar yapildi.
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Bulgular: Son bir yildir poliklinikte takip edilen 500 Tip 2 Diyabet tanisi olan hastanin bir yillik ilag maliyeti ortalamasi
kisi bast 1614 TL, ortalama muayene ve tahlil maliyeti ise 250 TL olarak hesaplandi. HbAlc <7 olan hastalarda bir yillik
ortalama tedavi maliyeti 835 TL, HbAlc 7-10 arasinda olan hastalarda 1879 TL iken, HbAlc >10 olan hastalarda ise 2182
TL saptandi. Sadece oral antidiyabetik (OAD) kullanan grubun bir yillik ortalama ilag maliyeti 449 TL iken bu deger insii-
lin kullanan grupta: 2429 TL ve OAD+insiilin grubunda ise 2376 TL saptandi.

Sonug: Tedavi maliyetleri agisindan degerlendirildiginde iyi kontrollii diyabetik hastalarin tedavi maliyetleri, kotii kontrol-
li hastalardan anlamli olarak daha diisiik iken, iki grup arasinda muayene ve tahlil harcamalarinda anlamli fark saptanmadi.
OAD kullanan grup ile insiilin ve OAD+insiilin kullanan gruplar karsilastirildiginda, OAD kullanan grubun tedavi maliyeti
diger iki grubun maliyetinden anlamli olarak diisiik tespit edildi. Yas ve cinsiyet ile diyabet ilag maliyeti arasinda korelas-
yon yokken, diyabet yas1 ile tedavi maliyeti arasinda istatiksel olarak anlamli korelasyon saptandi.

Anahtar Kelimeler: Tip 2 diabetes mellitus; maliyet etkinlik; tibbi bakim maliyeti

INTRODUCTION were examined by experienced specialists. Their fasting
Type 2 diabetes mellitus is a systemic and metabolic  and postprandial blood glucose levels and HbA ¢ levels
disorder leading to complications such as blindness, ex- for the past month and all their medications used in the
tremity loss, and cardiovascular and renal diseases. The  past year were noted.

prevalence of diabetes mellitus is increasing worldwide,  Data were confirmed by referring to the hospital laborato-

especially in developing countries. According to the  ry data system and the pharmacy database Medulla. Data
World Health Organization (WHO) the number of people  about all medical drugs, laboratory workup tests, and clinic
with diabetes will reach 300 million in 2025 (1). visits in the past year were collected for cost effectiveness
Diabetes imposes a high economic burden on the health-  analysis. Patients were divided into three groups according
care system. Patients with diabetes attend outpatient  to their HbAlc levels to determine their levels of glycemic
clinics more frequently, use more medications, are more control: The good control group included 157 patients with
likely to be hospitalized, and have a higher probability of  HbAlc <7%. The fair control group comprised 240 pa-
requiring emergency and long-term care (2). The global  tients with HbA Lc between 7% and 10%. The poor control
health expenditure on diabetes was estimated between  group was composed of 103 patients with HbAlc >10%.
$376 and $672 billion in 2010 (2). It is also estimated  The medical costs of the three diabetic groups were ana-
that expenditures on diabetes accounts for 12% of the  Jyzed by collecting data about examination, treatment, and

world’s spending on health. On average, $1330.00 is laboratory workup costs during a yearly evaluation period.
spent on each person with diabetes. Of these costs, hos-

pitalizations account for the greatest proportion, whereas Statistical Analysis
medication costs for managing the disease are relatively Statistical analyses were performed using the program

low. Indeed, the costs of oral medications used in glyce- IBM Statistical Package for the Social Sciences (IBM
mic control of type 2 diabetes patients account for only SPSS Statistics, Armonk, NY, USA) version 20. The
4% of total healthcare costs for diabetes (3). following data were collected for each patient: age,

gender, educational status, and socioeconomic status.
MATERIALS AND METHODS Meanwhile, data about yearly total treatment, control,

The present study is a cross-sectional study enrolling  Jaboratory workup, and hospitalization costs were re-
type 2 diabetes mellitus patients who were followed up  corded in SPSS. Patient groups were compared using
by a physi(;ian in a third-level education and research  the “Test for the Significance of the Difference between
hospital in Istanbul for at least one year. The study was  the Means of Two Independent Samples” (Student’s

approved with file number 6718 on 01.02.2016 by the  rtest or independent samples r-test) and “Analysis of
ethics commitee of Okmeydani Training and Research  varjance” (ANOVA).

Hospital. In total, 500 randomly selected patients attend-

ing internal medicine outpatient clinics were enrolled in ~ RESULTS

the study. Informed consent forms were obtained from  Qverall, 500 patients were screened. Of these, 327 pa-
each patient. During their clinical controls, patients  tients were female and 173 were male. The mean patient
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age was 57+10 years. Diabetes duration, the mean time
since diagnosis with type 2 diabetes mellitus, was 9+7
years. The socio-demographic characteristics of the pa-
tients are listed in Table 1.

The overall prevalence of macro and micro complica-
tions of diabetes, such as cardiovascular and renal dis-
eases, retinopathy, neuropathy, and extremity compli-
cations, was 46%. Considering the HbA 1c levels of the
patient groups, the good control group (HbAlc <7%)
consisted of 157 patients (31.4%), the fair control group
(HbAlc 7-10) consisted of 240 patients (48%), and the
poor control group (HbAlc >10%) consisted of 103

Table 1. Socio-demographic characteristics of the
patients

Type 2 diabetic patients

Variables n %
Mean Age 57+10
Gender

Female 327 65.4
Male 173 34.6
Educational Level

Illiterate 52 10.4
Literate only 53 10.6
Primary school graduate 312 62.4
High school graduate 49 9.8
College graduate 26 5.2
Postgraduate degree 8 1.6
Profession

Employed 94 18.8
Unemployed or Retired 406 81.2
Total 500 participants

n: total number

patients (20.6%). Most patients were in the fair control
group. The percentage of well-regulated diabetes pa-
tients was 31.4%.

Patients were evaluated for the use of pharmacothera-
py to treat diabetes. In the good control group, 72% of
patients were taking only OADs, 5% were taking only
insulin, 21% were taking both OADs and insulin, and
2% were being treated with diet alone. In the fair control
group, 28% of patients were taking only OADs, 11%
were taking insulin, 60% were taking OADs and insu-
lin, and 0.4% were being treated with diet alone. In the
poor control group, 12% of patients were taking only
OADs, 8% were taking insulin, and 80% were taking
OADs and insulin (Table 2). Overall, 62% of patients
were under insulin therapy.

The majorty of patients were obese. The relation be-
tween HbAlc and body mass index (BMI) was shown
in Table 3.

The majority of patients in the good control group were
undergoing therapy only with oral anti-diabetic drugs,
whereas the majority of patients in the fair and poor
control groups were treated with a combination of OAD
and insulin. Metformin was the most frequently used
anti-diabetic drug (87%, n=435). Metformin plus an in-
sulin secretagogue was the most frequently used drug
combination (40%, n=176), followed by metformin plus
dipeptidyl peptidase-4 inhibitors (DDP-4 inh) (28%,
n=124). Similarly, metformin was the most frequently
used oral anti-diabetic drug, followed by insulin secret-
agogues (sulfonylurea and glinids) and dipeptidyl pep-
tidase-4 inhibitors (DDP4 inh). The overall usage per-
centages of insulin secretagogues, pioglitazone, DDP-4
inhibitors, and acarbose were 37.4%, 12.2%, 26.4%,
and 2.8%, respectively. Insulin usage percentages for
long-acting, short-acting, and mixed-activity insulin
were 44.4%, 29.8%, and 20.4%, respectively.

When physicians’ follow-ups were evaluated in a year-
ly period, it was noted that 83% of patients were seen
by family practitioners. The remaining 17% (n=90) of
patients were seen only by specialists working in train-

Table 2. Pharmacotherapy for diabetes according to HbAlc levels

HbAlc (%) OAD only (n) Insulin only (n)
<7 (Good control) 113 8
7-10 (Fair control) 68 27
>10 (Poor control) 13 8
Total 194 43

OAD: oral antidiabetic; n: total number; HbAlc: Hemoglobin Alc
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OAD and insulin (n) Without therapy (n)
33 3
144 1
82 0
259 4
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ing and research hospitals. In all, 83% of patients were
seen by both family practitioners and internal medicine
specialists. In general, 14% of patients attended internal
medicine clinics at least four times in a one-year period
(Table 4).

Average yearly diabetes expenditures estimated for pa-
tient groups are listed in Table 5.

A significant correlation was found between HbAlc
levels and medication costs. We found that patients
with increased HbAlc levels and unregulated diabetes
spent more on medications than those with HbAlc in
the normal range and those with well-controlled diabe-
tes. No correlation was found between examination and
laboratory workup costs and HbAlc levels. When dia-
betes expenditures and diabetes duration were analyzed,
a significant correlation was found.

DISCUSSION

For the first time, this study reports average annual
diabetes expenditures for type 2 diabetic patients fol-
lowed up by specialists in a tertiary level hospital and
correlates diabetes regulation via HbAlc levels and
expenditures in Turkey. Although expenditures for di-
abetes complications are much higher than the annual
average medication expenditure, it is important to note
that medication expenditures are as important as com-
plication expenditures when early disease diagnosis, an
efficient follow-up process, and prevention of disease
complications are considered.

Regular patient follow-up and patients’ accessibil-
ity to physicians and medications are the most im-
portant concerns of healthcare authorities for type

Table 3. Relation between HbA1lc and body mass
index (BMI)

HbAlc (%) <7 (Good 7-10 (Fair >10 (Poor
control) control) control)

BMI 29 32 (n=240) 32 (n=103)
(n=157)

HbA lc: Hemoglobin Alc; BMI: body mass index

Table 4. Data about diabetes follow-up, training for dia-
betes, and patients’ physical exercise (Includes data for
a recent one-year period. Laboratory workups of blood
tests were applied in every clinic visit)

Hbalc (%) <7 7-10 >10
(Good (Fair (Poor
control) control) control)
Trained for 31 55 20
diabetes
(n=106)
Non-trained 126 185 83
for diabetes
(n=394)
Regular 42 46 21
physical
exercise
(n=109)
Non- regular 115 184 82
physical
exercise
(n=391)
Family None 90
practitioner  Opeeinayear 24
attendance 2 . €
(n=500) times in a
year
3 or more 377
timesina
year
Internal Once in a year 197
medicine 3 imesina 127
specialist year
atendance - esi 106
(n=500) times na
year
4 or more 70
times in a
year

HbA lc: Hemoglobin Alc; n: total number

Table 5. Relation between HbA1lc and diabetes expenditures

Average medication costs, USD

HbA1lc (%) (Annual)
<7 (Good control) 287.93
7-10 (Fair control) 647.90
>10 (Poor control) 752.41

HbA lc: Hemoglobin Alc; USD: United states dollar; n: total number

Average examination and laboratory
workup costs, USD (Annual)

84.82
87.58
84.82
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2 diabetic patients. According to our data, patients
have no problem attending hospitals and receiving
medications and can easily attend different health-
care institutions at will. However, 14% of the patient
population attends clinics more than four times in a
year. Also, assessment of HbA lc levels revealed that
the diabetes regulation ratio is below the desired lev-
el (patients with HbAlc <7% accounted for 31% of
the study group). Similarly, in 2010 Satman et al. (4)
and the TURDEP-II (Turkish Diabetes Epidemiology
Study) group showed that the glycemic control ra-
tio was below the desired level for diabetic patients.
TURDEP-II found that only 35.48% of diabetic pa-
tients” HbAlc levels were below 6.5%.

Most of the patients in the fair and poor control groups
were females and obese individuals. This may be ex-
plained by insufficient physical exercise and non-ad-
herence to diet suggestions. The overall frequency of
regular physical exercise was 25% among participants.
According to our findings, the patients in the poorly con-
trolled group consisted mostly of patients with non-reg-
ular physical exercise. Furthermore, we revealed that
the majority of patients did not obtain education about
diabetes in the past year. We suggest that efficient ed-
ucation of patients about diabetes may have a positive
impact on cost-effective control of the disease.

The prevalence of type 2 diabetes mellitus is increasing
considerably. If we consider the increased average lifes-
pan and urbanization and examine the problem from a
public health perspective, type 2 diabetes mellitus may
cause an unexpected increase in health expenditures. In
our study, we assessed the success of treatment accord-
ing to direct expenditures of diabetes such as treatment,
follow-up, and laboratory workup costs. However, we
know that there are some indirect expenditures such as
workforce loss, reduced quality of life, depression, and
time and money spent by relatives on the care of diabet-
ic patients.

The present study has shown that treatment becomes
more difficult, and medical expenditures increase with
increased diabetes duration. Moreover, we revealed that
cost-effective treatment with only oral anti-diabetic
drugs can be achieved with patients who are doing regu-
lar physical exercise and following diet suggestions. We
also found that insulin usage increases expenditures.
Consequently, the results of this study reveal that train-
ing patients about diabetes and carbohydrate counting
is a valuable strategy. Additionally, physicians should
avoid overuse of insulin and should individualize insu-
lin treatment.

The International Diabetes Federation (IDF) reported
both national and global medical costs of diabetes in the
3 edition of the Diabetes Atlas in 2006 and updated the
report in 2010. In the updated report, greater than average
medical expenditures per patient were found due to the
increased world population and diabetes prevalence (2).
Additionally, diabetes complications and the costs of
these complications are two important subjects which
have been studied previously. It is a known fact that
efficient diabetes treatment decreases diabetes compli-
cations and their costs. Ineffective treatment regimens
cause complications and therefore increase the cost as-
sociated with diabetes. These facts increase the signifi-
cance of our present study.

Previously, Malhan et al. (6) conducted the largest cost
effectiveness analysis of diabetes treatment in Turkey
and exposed the total cost of diabetic complications.
The total costs of complications of type 2 diabetes were
estimated at between $3.93 and $4.44 billion and ac-
counted for 1% of the gross domestic product (GDP).
Preventing diabetes and developing efficient treatment
and screening strategies will prevent diabetic complica-
tions and increase the control of medical expenditures.
Our study reveals the cost of the disease control pro-
cess and provides important knowledge about where we
stand with regard to cost effectiveness.

CONCLUSION

Type 2 diabetes mellitus is a common metabolic dis-
ease and plays an important role in both national health
systems and the world economy. At present, it can-
not be stated that this disease is being controlled in a
cost-effective way. To prevent and control the disease,
effective measures should be determined throughout the
country and the world, and concrete steps should be tak-
en starting at the individual level.

Antalya’da diizenlenmis olan 17. Ulusal I¢ Hastaliklar:
Kogresi’nde poster sunumu olarak 2015 yilinda sunul-
mustur.
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KANSER TEDAVIiSi SONRASI SAG KALIM SURECINDEKI GEBELIK
OLGULARI; TEK TERSIYER MERKEZIN DENEYIMIi

PREGNANCY IN CANCER SURVIVORS; EXPERIENCE OF A SINGLE
TERTIARY CENTER

Ebru ALICI DAVUTOGLU?*, Aysegiil OZEL*, Riza MADAZLI*

OZET

Amag: Geng adolesan ve yetiskin donemde kanser tedavisi goren kadinlarin gebeliklerini analiz edip obstetrik ve neonatal
sonuclarini degerlendirmektir.

Gere¢ ve Yontem: Cerrahpasa Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum Klinigi’'nde Ocak 2000-Aralik 2015 yillart
arasinda antenatal izlemi yapilan, adolesan ve geng eriskin donemde kanser tedavisi gormiis ve izlem siirecinde gebe kalan
68 olgunun maternal ve perinatal sonuglari, retrospektif olarak degerlendirildi. Kanser tiplerinin dagilimi, kanser tanisinin
konuldugu yas, uygulanan tedavi ve izlem siiresi irdelendi. Maternal sonuglar; dogum haftasi, dogum kilosu ve perinatal
sonuglar degerlendirildi.

Bulgular: En sik karsilagilan kanserler, tiroid kanseri (%26,5), hematolojik maligniteler (%22,5) ve genital kanserler
(%18) olarak saptandi. Olgularin ortalama yas1 31,7+5,5 ve nulliparite oran1 %48,5 olarak saptandi. Ortalama dogum haf-
tas1 37,542,5; ortalama dogum kilosu 3020+717, 37 hafta 6ncesinde dogum oran1 %12,1 iken 34 hafta dncesinde dogum
oran1 %8,8 olarak tespit edildi. Grubumuzda sezaryen, fetal gelisim kisitlilig1, preeklampsi ve gestasyonel diayabet oranlari
sirastyla %77,2, %5,8, %2,9 ve %8,8 olarak belirlendi. 2 hastada abortus izlenirken, 3 hastaya tibbi nedenli tahliye yapildi.
Kansere yakalanma yas ortalamasi en diisiik hematolojik kanserlerde gézlenirken (22,5+6,6) sonrasinda iskelet sistemi
(2648,7) ve tiroid kanseri (26,9+5,6) yer aldi. Hastalarin hicbirinde konjenital fetal anomali izlenmedi.

Sonug: Kanser tedavisi sonrasi gebe kalan hasta grubunda olumlu obstetrik sonuglar gdzlenmis olup, bu hastalarin gebelik
izlemi, uygun merkezlerde, multidisipliner bir ekiple yapilmalidir.

Anahtar Kelimeler: Gebelik; kanser; kanserden sag kalim; gebelik sonuglar1

ABSTRACT

Objective: To investigate obstetric and perinatal outcomes among pregnant female survivors of adolescent and young adult cancers.
Materials and Methods: A retrospective analysis of maternal and perinatal outcomes of 68 pregnant women with a history of
cancer who received antenatal care at the Cerrahpasa Medical Faculty Obstetric and Gynecology Department between January
2000 and December 2015 was carried out. Perinatal and maternal outcomes were evaluated according to cancer type, timing
of cancer diagnosis, and treatment modality. The distribution of cancer types, the age at which the cancer was diagnosed, the
treatment modalities, and the duration of follow-up were analyzed. Maternal and perinatal outcomes were evaluated.
Results: The most frequently encountered tumor types in pregnant women with a history of cancer were thyroid cancers
(26.5%), hematologic malignancies (22.5%), and genital cancers (18%). The mean maternal age was 31.7+5.5 years, and the
frequency of nulliparity was 48.5%. The mean gestational age at delivery was 37.5+2.5 weeks, the mean birth weight was
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3020+717 g, and the frequencies of delivery before 37 and 34 weeks were 12.1% and 8.8%, respectively. The incidences of

ceaserian section, fetal growth restriction, preeclampsia, and gestational diabetes were 77.2%, 5.8%, 2.9%, and 8.8%, respec-
tively, in women with a history of cancer. There were two miscarriages and three terminations of pregnancy in women who
had survived cancer. The lowest mean age at the time of cancer diagnosis was observed for haematological cancers (22.5+6.6).

There were no congenital anomalies in our group.

Conclusion: Cancer survivors who became pregnant after cancer treatment had good obstetric outcomes. Pregnancy fol-

low-up of these patients should be carried out by a multidisciplinary team at tertiary centers.

Keywords: Pregnancy; cancer; cancer survivor; pregnancy outcome

GiRiS

Adolesan ve geng eriskin donemde (15-39 yas aras1) go-
riilen kanserler goreceli olarak daha iyi prognozludurlar
(1). Giiniimiizde, erken tan1 ve gelismis tedavi yontem-
lerleri sonucunda adolesan ve geng eriskin donemde kan-
ser tedavisi géren hastalarin uzun déonem sagkalim oran-
lart %75’1ere kadar ulagsmistir (2). Bu donemde yapilan
tedaviler hastanin iireme fonksiyonlarini olumsuz yonde
etkileyebilir. Ancak sagkalim oranlarinin artmasiyla bir-
likte yardimci iireme tekniklerindeki gelismeler, kan-
ser Oykiisii olan hastalara daha fazla gebelik ve dogum
sans1 vermektedir (3-6). Caligmalar arasinda farkliliklar
olmasina karsin bu dénemde en sik karsilagilan kanser
tipleri melanoma, Hodgkin Lenfoma ve tiroid kanseridir
(7). Bugiine kadar yapilan ¢alismalarda siklikla kanser
tedavisi sonrasi hastalarin fertilite potansiyelleri deger-
lendirilmistir. Siklikla ¢ocukluk ¢agi kanserleri nedeniy-
le tedavi goriip sonrasinda gebe kalan hastalarla yapilan
analizlerde, pretem dogum (<37 hafta 6ncesi dogum) ve
diisiik dogum agirliklt dogum (LBW, <2500 g) riskinin
arttig1 gosterilmistir (8-10). Aksine yetiskin doneme ait
veriler daha kisith ve birbirinden farklidir. Bu hasta gru-
bunda preterm dogum, diisiikk dogum agirlif1, perinatal
6lim ve konjenital anomali sikliginda artis oldugunu
gosteren ¢alismalarin aksine (11,12) bu gruptaki gebe-
lik sonuglarinin normal populasyondan farkli olmadigini
gosteren ¢alismalar da mevceuttur (13,14).

Giinlimiizde kadmlarin giderek daha ileri yaslarda gebe
kalma egilimi, yetiskin donemde kanser tedavisi goriip
ilerleyen yillarda gebelik planlayan hastalarin olast risk-
lerinin arastirilmasini zorunlu kilmigtir.

Calismamizin amaci geng adolesan ve yetiskin donem-
de kanser tedavisi goren kadinlarin spontan gebelikleri-
ni analiz edip obstetrik ve neonatal sonuglarini deger-
lendirmektir.

GEREC VE YONTEM

Cerrahpasa Tip Fakiiltesi Kadin Hastaliklar1 ve Dogum
A.B.D’nda Ocak 2000-Aralik 2015 yillar1 arasinda ante-
natal izlemi yapilan, adelosan ve ya geng erigkin dénem-
de kanser tedavisi géormiis ve tedavi sonrasindaki izlem
siirecinde gebe kalan 68 olgunun maternal ve perinatal
sonuclari retrospektif olarak degerlendirildi. Klinik ve-
riler etik kurul onamini (2015, 284319) takiben toplan-
di ve analiz edildi. Tibbi kayitlar onkolojik, obstetrik
ve pediatrik veriler agisindan degerlendiridi. Gebelikte
kanser tanisi alan hastalar1 dislamak i¢in tani sonrasi ilk
10 ay igerisinde dogum yapan hastalar ¢alisma grubuna
dahil edilmedi. Kanser tipi, kanser tanisinin konuldugu
yas, uygulanan tedavinin sekli ve izlem siiresi irdelendi.
Cocukluk cag1 kanserleri farkli kategoride degerlendi-
rildigi i¢in ¢aligmaya dahil edilmedi. Obstetrik veriler
olarak maternal yas, parite, ek hastalik varligi (kronik
hipertansiyon, DM), obstetrik komplikasyonlar (preek-
lampsi, gestasyonel diyabet, preterm dogum), maternal
mortalite ve morbidite, dogumdaki gebelik haftas1 ve
dogum sekli; pediatrik veriler olarak dogum haftasi ve
kilosu, 5.dk APGAR skoru, fetal biiytime kisitlilig1 (tah-
mini fetal agirlik <10. Persentil), 6lii dogum (intrauterin
Olim >20. gestasyonel hafta), neonatal 6liim (dogum
sonrasi ilk 28 giindeki 6liim), konjenital malformasyon-
lar ve tahliye edilen olgular degerlendirildi.

BULGULAR

Kanser nedeniyle tedavi goriip hayatta kalan ve izlem
siirecinde gebe kalan olgularimizdaki kanser tiplerinin
dagilimi Tablo 1°de tanimlandi. En sik karsilagilan kan-
serler, tiroid kanseri (%26,5), hematolojik maligniteler
(%22,5) ve genital kanserler (%18) olarak saptandi.
Tiroid kanseri olgularinin bir tanesi diginda (tiroid me-
diiller karsinomu) hepsi tiroid papiller karsinomuydu.
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Hematolojik maligniteler Hodgkin ve non Hodgkin
lenfoma, akut lenfositik 16semi, akut myeloid 16semi ve
kronik myeloid 10semi idi. Genital kanserler en sik over
kaynakliyken, meme karsinomlarinin biri hari¢ (Phi-
loides tumor) hepsi invaziv duktal karsinomdu. Diger
maligniteler ise santral sinir sistemi (6), iskelet sistemi
(3), cilt (3) ve bag-boyun tiimorii (1) olarak belirlendi.
Calisma grubumuzdaki olgularin klinik 6zellikleri,
obstetrik ve perinatal sonuglar1 Tablo 2’de tanimlan-
di. Olgularin ortalama yas1 31,7+5,5 ve nulliparite
orani %48,5 olarak saptandi. Ortalama dogum haftasi
37,5£2,5; ortalama dogum kilosu 3020+717, 37 hafta
oncesinde dogum oran1 %12,1 iken 34 hafta dncesin-
de dogum oran1 %38,8 olarak tespit edildi. Grubumuzda
sezaryen, fetal gelisim kisitliligi, preeklampsi ve ges-
tasyonel diayabet oranlari sirastyla %77,2, %5,8, %2.,9
ve %8,8 olarak belirlendi. Sezeryan endikasyonlarinda
ilk siralarda miikerrer sezeryan (%49), disproporsiyon
(%27,5) ve prezentasyon anomalisi (%9) izlendi. Tiro-
id papilller karsinomu olan 2 hasta 6 ve 14. haftalarda
abortus oldu. Ug hastaya gebelik terminasyonu yapildi.
Bunlardan birisi invaziv duktal meme karsinomu tanili,
opere olmus ve kemoterapi sonrasi 5 yildir remisyonda
olan hasta idi. Gebelik tanisindan hemen sonra primer
hastaligin niiks etmesi sonucu 13. gebelik haftasinda
hastaya tibbi tahliye yapildi. 39 yasinda, akut myelo-
id 16semi (AML m?), 8 yildir remisyonda olan gebenin
amniosentez sonucu Down sendromu c¢iktig1 igin 19.
haftada; 21 yasinda Hodgkin lenfoma tanili, 7 yildir re-
misyonda olan hasta, primer hastaligi niiks ettigi i¢in 9.
gebelik haftasinda gebelik tahliyesi yapildi. Grubumuz-
da erken neonatal mortalite ve yenidoganlarda konjeni-
tal anomali gozlenmezken, 26 yasinda invaziv duktal
meme karsinomu olup cerrahi ve kemoterapi sonrasi 1.
yilinda gebe kalan hasta 28 haftalik gebeyken, karaci-
ger metastazlar saptandi. Hastaya kemoterapi baglandi.
Ayni hafta igerisinde intrauterine fetal kayip (IUMF)
gozlendigi i¢in gebelik sonlandirildi.

Olgularmzin tedavi gordiikleri kanser tiplerine goére
klinik 6zellikleri ve obstetrik sonuglar1 Tablo 3°te analiz
edildi. Kansere yakalanma yas ortalamasi en diisiik he-
matolojik kanserlerde gozlenirken (22,5+6,6) sonrasin-
da iskelet sistemi 26+8,7 ve tiroid kanseri (26,9+5,6) yer
ald1. Hematolojik maligniteler i¢in kemoterapi oncelikli
tedavi yontemiyken diger tiim kanser tiplerindeki hasta-
lara cerrahi uygulanmisti. Postoperatif donemde tiroid
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Tablo 1. Kanser tedavisi sonrasi gebe kalan
hastalarin kanser tiplerinin dagilimi

Tiimor tipi

Tiroid Kanseri

Tiroid papiller karsinomu

Tiroid mediiller karsinomu

Hematolojik Maligniteler
Hodgkin lenfoma
Nonhodgkin lenfoma
Akut lenfositik 16semi
Akut myeloid 16semi
Kronik Myeloid Lésemi

Genital kanserler
Borderline miisindz over tm
Borderline seréz over tm
Serdz adenokanser
Endometrioid over tm
Granuloza hiicreli tm
Immatiir teratom
CIN 3

Vulva skuamdoz hiicreli
karsinom

Meme Kanseri
Invaziv duktal karsinom
Philoides timor
Santral sinir sistemi
Gliobalastoma multiforme
Anaplastik astrositom
Serebellar tm
Spinal kord tm
Gliom
Iskelet sistemi
Osteosarkom
Ewing sarkomu
Cilt kanseri
Malign melanoma
Mukozis Fungoides
Diger

Bas-boyun tm (Rinofarinks karsinomu)

n
18
17

N W

N W

%
26,5

22,5

18

13,5

4,5

4,5
1.5



Kanser tedavisi sonrasinda gebelik

papiller kanseri olan 10 hasta radyoaktif iyot tedavisi,
ileri evre meme kanseri olan 4 hasta kemoterapi, 4 hasta

Tablo 2. Gebe olgularimizin klinik 6zellikleri, obs-

tetrik ve perinatal sonuclari

n 68
Yas (y1l, ortalama+SS) 31,745,5
Nulliparite (n, %) 33,48.5
Dogum Agirligi (gram, ortalama+SS) 3020+£717
Dogum Haftasi (ortalama+SS) 37,5€2,5
Erken dogum

37 haftadan dnce dogum (n, %) 8, 12,1

34 haftadan 6nce dogum (n, %) 6, 8,8
Sezeryan ile dogum (n;%) 51,772
Fetal gelisim kisitlilig1 (n,%) 4,5,8
Preeklampsi (n, %) 2,29
Gestasyonel diyabet (n, %) 6, 8,8
Gebelik terminasyonu (n, %) 3,44
Abortus (n, %)
Olii dogum (n, %) 1,14
Yenidogan Yogun Bakim Unitesi (n, 6, 8,8

%)

Maternal Mortalite (n, %)
SS: standart sapma

da kemoradyoterapi uygulanmisti. Genital kanserlerin
tamami cerrahi yontemiyle tedavi edilmis, vulva kanseri
olan 1 hastaya postoperatif pelvik radyoterapi uygulan-
mistt. Tim gruplar i¢inde, sezeryan oranlari normal do-
gum oranlarindan fazla izlenirken santral sinir sistemine
ait kanser tiirlerinde hi¢ normal dogum gozlenmedi.

TARTISMA

Caligma grubumuzda en sik rastlanilan kanser tipleri ti-
roid kanseri, hematolojik maligniteler ve genital malig-
nitelerdi. Bat1 Avustralya’da 1982-2007 yillar1 arasinda
kanser tedavisi sonrasi gebe kalan hastalarin saglikli
gebe populasyonuyla karsilastirildigr 1894 olgu grublu
calismada en sik goriilen kanser tipleri melanoma, kar-
sinomlar ve hematolojik maligniteler olarak bildirilmis-
tir (15). Norveg’te 1828 gebelik ve kanser olgusunu ige-
ren genis ¢apli bir ¢alismada kanser tiplerinin dagilimi
sirastyla malign melanom, tiroid kanseri, hematolojik
maligniteler, genital kanserler ve meme kanseri olarak
bildirilmistir (16). ABD’de 204 gen¢ kadmin kanser
tedavisi sonras1 fertilite potansiyellerinin degerlendiril-
digi ¢alismada ise kanser tiplerinin dagilimina bakildi-
ginda sirastyla hematolojik kanserler, meme ve jineko-
lojik kanserler goriilmektedir (17). Calismamiz tek bir
merkezin nispeten kiiciik ¢apli hasta grubunun verileri-
ni ortaya koydugu i¢in kanser tiplerinin dagilimi ulusal
serilerden elde edilenlerden farkliliklar gostermektedir.

Tablo 3. Olgularimizin tedavi gordiikleri kanser tiplerine gore klinik 6zellikleri ve obstetrik sonuclari

Tiroid Hematol. Genital
N 18 13
Yast 30,8+4,1 28,7+6,0 324452
(ortalama+SS)
Tan1 yast 26,9£5,6 22,5+6,6 30,345,7
(ortalama+SS)
Siire (y1l) 3,643,1 5,8+34 2,1+1,7
(ortalama+SS)
Tedavi C(18) KT (15) C(13)
RAI(10) CHRT (1)
CH+RT+KT(4)
Dogum
NSD 4 2
Sezeryan 12 11

Meme SSS Cilt iskelet Diger
9 6 3 3 1
32,8+6,6 31,5445 36,6£7,2  30,6+5,1 40
29,7459 26,6+6,4  32,645,1 26+8,7 39
3,123 5,8+5 443 2,542,1 1
c©O Cc@Q3) Cc@3) Cc@®) C
C+KT@4)  CH+RT(1) CHRT(1)
1 - 3 1 1
7 6 - 2 -

C: cerrahi; KT: kemoterapi; RAI: radyoaktif iyot; RT: radyoterapi; SS: standart sapma
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Bu konuyla ilgili ulusal verilerin toplanacag: daha genis
kapsamli ¢aligmalara ihtiyag¢ vardir.

Haggar ve ark. (15) kanser tedavisi sonras1 gebe ka-
lan geng erigkin kadinlarla normal saglikli populasyo-
nu karsilagtirdigi ¢aligmada 37 haftadan énce dogum,
preeklampsi, gestasyonel diabet, fetal gelisme geriligi
ile kargilagma siklig1 normal saglikli populasyona gore
anlamli sekilde fark gdstermektedir (15). Stensheim
ve ark. (18) kanser tedavisi goren hasta grubunu daha
once dogum yapip yapmamalarina gore iki grupta in-
celemis ve her iki grupta da preterm dogum oraninin
artmig oldugunu gostermislerdir. Ayni caligma nullipar
hasta grubunda diisitk dogum agirligi, preeklampsi ve
sezeryan oraninin artmis oldugunu diger grupta normal
populasyondan farklilik géstermedigini vurgulamistir.
Bizim ¢alismamizdaki preeklampsi, gestasyonel diya-
bet ve fetal gelisim kisithiligi oranlar1 genel populas-
yondaki oranlarla benzerlik goéstermektedir. Haggar
ve ark. (15) sezeryan ile dogumun bu hasta grubunda,
ozellikle kemoterapi ve radyoterapiye maruz kalinan
durumlarda arttigini gostermislerdir. Psikolojik ve
obstetrik nedenlerin biraraya gelmesiyle ortaya ¢ikan
bu artis sonucu ¢alismamizdaki sezeryan orant %77,2
olarak kaydedildi. Vakalarin yaklasik yarisinda sezer-
yan endikasyonu eski sezeryan oykiisii idi.
Caligmamizda bugiine kadar yapilan pek ¢ok galigma
da oldugu gibi kanser nedeniyle tedavi goren hastalarin,
sagkalim sonrasi elde edilen gebeliklerinde yenidoganda
konjenital malformasyon sikliginda artis saptanmamistir
(3,4,19,20). Perinatal 6liim riskinin artmadigini syleyen
caligmalarm aksine (15) daha 6nce abdominal radyasyona
maruz kalinmasi uterus voliimiinii ve kanlanmasini boza-
rak fetal gelisim kisithligi, intrauterine fetal kayip ve 6lil
dogum riskinde artigla iliskilendirilmistir (3,21-23). Ca-
lismalar uterin fibrosisin, servikal yetmezlik ve plasenta
anomalileriyle de birlikte olabildigini géstermistir (3,24).
Calismamizda servikal yetmezlik, plasenta yerlesim ve in-
vazyon anomalisi gozlenmezken daha 6nce meme kanseri
nedeniyle cerrahi ve kemoradyoterapi uygulanmis ve ge-
belikte metastazlarm ortaya ¢ikmasi nedeniyle 28. gebelik
haftasinda tekrar kemoterapi uygulanmaya baglamistir. Bu
hastada, tedavinin ilk haftasinda intrauterine fetal kayip
kaydedilmistir. Caligmalar gebeligin 14-35. haftalarinda
kemoterapinin uygulanabilecegini gostermekdir (25). Ge-
belikte kemoterapi kullanimu ile ilgili kisa donem sonuglari
konjenital anomali riskinde anlamli artis olmadigini, ancak

erken dogum, intrauterin gelisme kisithilig1, hematopoietik
sistemde supresyon ve 6lii dogum riskinde artis oldugu-
nu gostermektedir (26,27). Ancak, kisith hasta sayimizin
bu konuda yorum yapmaya yeterli olmadigi kanisindayiz.
Pelvik radyoterapi uygulanan bir vulva kanserli hastanin
gebelik siireci sorunsuz ge¢mistir.

Kisith vaka sayisi, multipar ve nullipar hasta grubu-
nun sonuglariin birlikte analiz edilmesi ¢aligmamizin
o6nemli kisithligidir.

Kanser tedavisi sonrasi gebe kalan hasta grubumuzda
olumlu obstetrik sonuglar gozlenmistir. Bu hastalarin
ireme kapasitesinin ve gebelik sonuglarinin 6ngoriil-
mesi i¢in, kanser tipi, evresi, prognozu, tan1 anindaki
yas gibi hastalarin 6zge¢misine ait bilgiler; radyoterapi
uygulanan viicut alani ve dozu; uygulanan kemoterapi
rejimi; 0zellikle ulusal veri sisteminde kayit altina alin-
mas1 gereken bilgilerdir. Bu veriler 1g1ginda hastalar
primer hastaliklarinin tedavisini takiben gebe kalmasi
konusunda cesaretlendirilmeli, gebelik siirecinde de
multidisipliner bir ekiple izlem yapilmalidir.
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EFFECT OF URIDINE DIPHOSPHATE-GLUCURONOSYLTRANSFERASE
POLYMORPHISMS ON THE PLASMA CONCENTRATIONS OF
MYCOPHENOLIC ACID IN TURKISH RENAL TRANSPLANT PATIENTS

TURK BOBREK NAKILLI HASTALARDA URIDINE
DIFOSFAT-GLUKURONOZILTRANSFERAZ POLIMORFIZMLERININ
MIKOFENOLIK ASIT’IN KAN KONSANTRASYONLARI UZERINE ETKILERI

Hayriye SENTURK CIFTCi*, Tzevat TEFIK**, Meltem SAVRAN KARADENIZ***,
Erol DEMIiR**** ismet NANE**, Fatma SAVRAN OGUZ*, Aydin TURKMEN # =3

ABSTRACT

Objective: The pharmacokinetics of mycophenolic acid (MPA) differ among individuals. MPA is primarily metabolized
by uridine diphosphate-glucuronosyltransferase (UGT), and UGT2B7 is an important UGT for the glucuronidation of
MPA. This study aimed to examine the pharmacokinetics of MPA in Turkish renal transplant patients with UGT2B7
His268Tyr (802C>T) polymorphisms.

Materials and Methods: Sixty-five renal transplants patients were included in this study. UGT2B7 (802C>T) genotyping
was performed using PCR-RFLP. Concentrations of MPA were determined using a cloned enzyme donor immunoassay
(CEDIA). All patients were monitored for acute rejection and graft function during the study period.

Results: The UGT2B7 (802C>T) CC, CT, and TT genotype frequencies among patients were 24 (36.9%), 36 (55.4%),
and 5 (7.7%) respectively. At three and six months post-transplant respectively, levels of MPA were significantly higher in
UGT2B7 (802C>T) TT carriers than in CT and CC carriers (p=0.038; p=0.021). The ratio of plasma concentration to MPA
dosage for patients with 802C>T TT genotype was higher than that of CC and CT genotypes at six months post-transplant
(p=0.042). Individuals carrying the TT genotype demonstrated lower dose requirements at three and six months compared
with those of the CC and CT genotypes respectively (p=0.109, p=0.238). Additionally, there was no association found
between UGT2B7 (802C>T) polymorphism and acute rejection (p>0.05).

Conclusion: Our results demonstrated a correlation between the UGT2B7 (802C>T) polymorphism and MPA pharma-
cokinetics among renal transplant patients. Determination of UGT2B7 polymorphism may be helpful for determining the
optimum dose of MPA to achieve the target plasma concentration.

Keywords: Renal transplantation; pharmacogenetics; immunosuppressive therapy; polymorphism; mycophenolic acid.

OZET

Amag: Mikofenolik asit’in (MPA) farmakokinetiginde bireyler arasinda farkliliklar vardir. MPA 6ncelikle uridin difosfat-glu-
kuronosiltransferazlar (UGT) tarafindan metabolize olur. UGT2B7, MPA glukuronidasyonu i¢in 6nemli bir UGT dir. Ca-
lismanin amaci, Tiirk bobrek nakilli hastalarda UGT2B7 His268Tyr (802C>T) polimorfizmlerinde MPA farmakokinetigini
incelemektir.
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Gerec ve Yontem: Calismaya renal transplant yapilmis, 65 hasta dahil edildi. UGT2B7 His268Tyr (802C>T) genotiple-
mesi PCR-RFLP kullanilarak yapildi. MPA konsantrasyonlart Klonlanmis Enzim Donér Immunoassay (CEDIA) ile belir-
lendi. Tiim hastalar ¢alisma siiresi boyunca akut rejeksiyon ve greft fonksiyonu agisindan izlendi.

Bulgular: Hastalar arasinda UGT2B7 (802C>T) CC, CT ve TT genotip frekanslar sirastyla 24 (%36,9), 36 (%55,4) ve
5 (%7,7) idi. Ugiincii ve altinc1 aylarda MPA diizeyleri UGT2B7 (802C>T) TT tastyicilarinda CT ve CC tastyanlara gore
sirasiyla istatistiksel olarak anlamli derecede yiiksek bulundu (p=0,038, p=0,021). MPA ’nin doz/kan konsantrasyonu orani
nakil sonrasi altinci ayda TT genotipi tagiyanlarda CC ve CT genotipi tasiyanlara gore daha yiiksekti (p=0,042). TT geno-
tipi tastyan bireyler sirastyla CC ve CT genotiplerine kiyasla {igiincii ve altinc ayda diisiik doz gereksinimleri gostermis-
lerdir (p=0,109, p=0,238). Ayrica UGT2B7 (802C>T) polimorfizmi ile akut rejeksiyon arasinda bir iligki bulunmamigtir
(p>0,05).

Sonug¢: Bizim sonuglarimiz, bobrek nakilli hastalarda UGT2B7 (802C>T) polimorfizmi ile MPA farmakokinetigi arasinda
bir korelasyon oldugunu gostermistir. UGT2B7 polimorfizminin saptanmasi, en uygun MPA kan konsantrasyonlart hedefi
belirlenmesine yardimet olabilir.

Anahtar Kelimeler: Bobrek nakli; farmakogenetik; immiinsupresif tedavi; polimorfizm; mikofenolik asit.

INTRODUCTION the pharmacologically active acyl-glucuronide metabo-
Renal transplantation remains the best treatment for  Jite (acylMPAG) of MPA (7,8). MPA pharmacokinetics
end-stage renal disease but is associated with several s characterized by considerable inter-and intraindivid-
complications, some of which may cause irreversible  ya] variability. Widespread inter-patient variability in

loss of graft function. Following renal transplantation, MPA pharmacokinetics was first reported in the kidney
patients require permanent immunosuppressive thera-  transplant population and subsequently in other trans-
py to prevent graft rejection. Successful immunosup-  plant populations. The kinetics are thought to affect the

pressive therapy affects the life of the graft (1,2). The  therapeutic outcome and clinical side effects (9). MPA
classical triple immunosuppressive regimen involving is relatively safe, but its gastrointestinal side effects re-
the combined application of mycophenolate mofetil  main a challenge for the patient’s drug adherence and

(MMEF) or enteric-coated mycophenolate sodium (EC-  are a frequent cause of dose reduction or withdrawal,
MPS), a calcineurin inhibitor, and a steroid hormone  which may result in an increased risk of acute rejection
has become well established with the continuous devel- and allograft loss (4). This study aimed to examine the

opment of transplantation immunology in recent years impact of UGT2B7 His268Tyr (802C>T) polymor-

(3.4). Insufficient immunosuppression might result in - phism on the pharmacokinetics of MPA and the out-
the rejection of transplanted organs. Excessive immuno- come of transplant patients.

suppression might lead to side effects such as diarrhea,

anemia, leukopenia, and infection. Mycophenolic acid  MATERIALS AND METHODS

(MPA) is primarily metabolized by glucuronidation of

the phenolic hydroxyl group by uridine diphosphate  Ppatient Population and Study Protocol
glucuronosyltransferases (UGTs) to an inactive MPA A total of 65 renal transplant recipients (34 men and
glucuronide. (5). UGTs that are involved in the metab- 31 women, ages 18-60) who underwent live kidney
olism of MPA include UGTIA9, UGT2B7, UGTIAS8,  transplantation at Istanbul University, Istanbul Faculty
and UGT1A7. However, a few studies have identified  of Medicine, Department of Urology, between March
a series of genes that possibly contribute to the vari- 2012 and January 2015 were included in this study. The
ability in MPA pharmacokinetics (6). MPA is mainly  median follow-up of patients who attended the clinics
metabolized by UGT1A8 and UGT1A9 in the liver, its  of nephrology in Department of Internal Medicine was
main metabolite being mycophenolic acid glucuronide 23.91+12.09 months.

(MPAG). However, its metabolic pathway includes an-

other isoenzyme, UGT2B7, which generates mycophe- Clinical Data Collection

nolic acid acyl glucuronide (AcMPAG). The UGT2B7 At approximately three and six months following renal

His268Tyr (802C>T, rs7439366) polymorphism, locat- transplantation, whole blood samples (5 mL) were col-
ed in exon 2, is associated with excessive exposure to
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lected from the patients by venipuncture immediately
prior to and 12 h after oral MMF administration. Plasma
was isolated by centrifugation at 1,900x g for 15 min
and stored at -20°C until analysis.

Immunosuppressive Regimen

The eligibility criteria for the study were (1) first living-do-
nor transplantation and (2) identical immunosuppressive
regimens including tacrolimus (Prograf®, Astellas Pharma
Inc., Tokyo, Japan), MMF (CellCept®, Roche Pharmaceu-
tical, Nutley, NJ, USA), and steroids.. The renal transplant
patients’ weight (in kilograms) and the daily dose (in mil-
ligrams per day) of MMF for one year after transplantation
were recorded; thus, dose per weight (milligrams per kilo-
grams per day) could be calculated. The dosage adjustment
was calculated by dividing each computation parameter by
the dosage of MMF. In the MMF group, 1000 mg of MMF
was administered twice a day. Tacrolimus was started at
0.15 mg/kg/dose and modified according to the patients’
trough concentrations. Target tacrolimus concentrations
were 10-15 ng/mL in the first month post-transplantation,
followed by a gradual decrease of the trough concentration
to 5-10 ng/mL at one year and 4-6 ng/mL thereafter. The
demographic and clinical characteristics of the patients are
listed in Table 1.

Determination of Plasma MPA Concentration from
Whole Blood

The MPA concentration in whole blood was measured
by cloned enzyme donor immunoassay (CEDIA). The
CEDIA MPA Assay uses recombinant DNA technology
(US Patent No. 4708929) to produce a unique homoge-
nous enzyme immunoassay system. The assay is based
on the enzyme [-galactosidase, which has been genet-
ically engineered into two inactive fragments termed
enzyme donor and enzyme acceptor. These fragments
spontaneously re-associate to form fully active enzymes
that, in assay format, cleave a substrate, generating a
color change that can be measured spectrophotometri-
cally (10). Na,EDTA or K. EDTA plasma samples were
used. Specimens were labeled with the time of blood
collection as well as the last drug administration. Pri-
or to assaying patient specimens, assay calibration was
performed using appropriate CEDIA MPA calibrators
to generate a standard curve. The reportable range for
the CEDIA MPA Assay is 0.3-10 pg/mL (11).

DNA Samples and DNA Extraction
The whole blood samples were collected in EDTA-con-
taining tubes. Genomic DNA was extracted using a

genomic DNA purification kit (Peqlab Biotechnologie
GmbH, Wilmington, USA) according to a standard
protocol provided by the manufacturer. DNA concen-
trations were determined by measuring the ratio of sam-
ple absorbance at 260 and 280 nm. The extracted DNA
samples were stored at —20°C until use.

Identification of Genotypes of UGT2B7 His268Tyr
(802C>T) Polymorphisms

Polymorphisms of the UGT2B7 His268Tyr (802C>T)
gene were determined by polymerase chain reaction-re-

Table 1. Demographics and clinical characteristics
of renal transplant patients

Parameters
Number of patients (n) 65
Gender (female/male) 31/34
Age (years) 44.12+11.62
Body weight (kg) 60.12+10.46
Primary kidney disease (n) (%)
Chronic glomerulonephritis 26 (20.8%)
Tubulointerstitial nephritis 4 (3.2%)
Unknown 17 (13.6%)
Primary nephrosclerosis 4 (3.2%)
Amyloidosis 3(2.4%)
Diabetic nephropathy 9 (7.2%)
Human Leukocyte Antigen (HLA) mismatch
0 8 (6.4%)
1-5 43 (34.4%)
>6 12 (9.6%)
Pre HLA antibody: positive/negative 7 (14.4%)/
(85.6%)
Pre-tx creatinine (mg/dL) 7.24+1.73
Post-tx creatinine (mg/dL) (month 3) 1.38+0.09
Post-tx creatinine (mg/dL) (month 6) 1.25+0.11
Acute rejection episodes n (%) 14 (21.5%)
Biopsy-proven acute rejection (n) (%) 8(12.3%)
Clinical rejection (n) (%) 6 (9.2%)
Anti-rejection therapy (n) (%)
Pulse steroid 8 (12.3%)
Pulse steroid + Antithymocyte globulin 6 (9.2%)

(ATG)
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striction fragment length polymorphism (PCR-RFLP)
as described previously (7). Genotyping of UGT2B7
His268Tyr (802C>T) was performed using the follow-
ing primer pair: forward 5’-TGCCTACACTATTCTA-
ACC -3°, reverse 5’-AGTGCAGAATTTTCAGAGA
=37 (7).

Clinical variables including rejection episodes and graft
function were also monitored. A rejection episode was
defined based on clinical or biopsy findings according
to the Banff criteria (12). Clinical rejection was identi-
fied by increased creatinine levels in the absence of in-
fection, obstruction, or evidence of drug toxicity. Acute
rejection episodes were treated with a high daily dose
of 500 mg intravenous methylprednisolone for 3 days;
in refractory cases with antithymocyte globulin (ATG)
(2.5 to 3 mg/kg/d) for 10 to 12 days.

Ethics Statement

This study was performed according to the Declaration
of Helsinki and with ethical approval from the ethics
committee of the First Affiliated Hospital Istanbul Uni-
versity, Istanbul Faculty of Medicine (No: 2013/91).
Written informed consent was obtained from all pa-
tients.

Statistical Analysis

Data analysis was carried out using the statistical pack-
age IBM Statistical Package for the Social Sciences ver-
sion 21 to compute all descriptive statistics (IBM SPSS
Statistics, Armonk, NY, USA). All results are expressed
as the mean+SD. The Hardy-Weinberg equilibrium was
tested in the frequencies of all the genotypes using a
chi-square test procedure. The Kruskal-Wallis test was
used for the comparison of more than two groups. Dai-
ly dose and dose-adjusted MPA plasma levels were
expressed as mean + SD. Genotype groups were com-
pared for MPA plasma concentration and dose ratios by
using a t-test for comparison between two groups. In-
ter-group comparisons for the UGT2B7 genotypes were
performed by one-way ANOVA. The differences were
accepted as statistically significant when p<0.05.

RESULTS

The UGT2B7 (802C>T) CC, CT, TT genotypes were
detected in 24 (36.9%), 36 (55.4%) and 5 (7.7%) pa-
tients respectively. The genotypes were in Hardy-Wein-
berg equilibrium (p=0.25; x*=1.37). During the fol-
low-up period, a total of 65 episodes of gastrointestinal
side effects, infections, and acute rejection events were
observed in 15 patients (23.0%), 10 patients (15.4%)
and 7 patients (10.8%) respectively. In a simple anal-
ysis, the presence of UGT2B7 802C>T allelic variants
was insignificant for adverse events (Table 2). No sta-
tistically significant differences in serum creatinine lev-
els were noted between UGT2B7 (802C>T) genotypes
(p>0.05).

The plasma concentrations of MPA were significant-
ly higher in the patients with the TT genotype three
months after transplantation (p=0.038) when compared
to patients with CT and CC genotypes. Six months
post-transplantation, the ratio of plasma concentration
to MPA dose for patients with the TT genotype was
determined to be higher than that for patients with CC
and CT genotypes (p=0.042).Additionally, significant
differences in plasma concentrations of MPA were
noted between UGT2B7 (802C>T) TT genotype ver-
sus CT and CC genotypes (p=0.021). The dose giv-
en to the TT genotype patients was observed to be
lower than the CC and CT genotypes at three months
post-transplantation, but this finding was insignificant
(p=0.108) (Table 3).

DISCUSSION

Mycophenolic acid is widely used in combination with
calcineurin inhibitors as maintenance immunosuppres-
sive therapy for the prevention of acute and chronic re-
jection after transplantation (13). The clinical response
to MPA shows wide interindividual variability. Due to
high individual variations in pharmacokinetic parameters
of MPA in renal transplant patients, plasma concentra-
tion monitoring is recommended. Many UGT-associated
polymorphisms have been reported to affect UGT activity
and thus affect drug metabolism (14). UGT2B7 is mainly

Table 2. The distribution of UGT2B7 CC versus CT/TT genotypes in patients with adverse events

CC Genotype (n=24) CT/TT Genotype (n=41) p
Clinical outcome n (%) n (%) OR (95% CI)
Gastrointestinal side effects 9 (37.5%) 6 (14.6%) 2.00 (1.107-3.614) 0.064
Infectious 5(9.8%) 6 (29.2%) 1.292 (0.615-2.713) 0.517
Acute rejection 5(20.3%) 2 (4.9%) 2.180 (1.201-3.959) 0.091
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involved in the glucuronidation of MPA (15). UGT2B7
(802C>T) polymorphism was reported to have a limited
effect on UGT2B?7 activity. However, the impact of the
UGT2B7 (802C>T) allelic variant on UGT2B7 catalyt-
ic activity and also on MPA pharmacokinetics remains
controversial (16). While a strong relationship between
the area under the plasma concentration-time curve of
MPA and the prevention of acute rejection has been re-
ported, such correlation has not been established between
pre-dose plasma concentrations of MPA and clinical
outcomes (15). Pazik et al. (17) reported that in kidney
transplant recipients the association between UGT2B7
802C>T polymorphism and acute rejection is limited to
the early post-transplantation weeks. On the other hand,
Michelon et al. (18) reported no association with UGT
polymorphism and clinical outcome. In the present study,
the carriers of the UGT2B7 T allele (CT/TT genotype)
had a higher risk ratio of acute rejection than non-carriers
(CC genotype), but this polymorphism is not significant-
ly associated with acute rejection. Woillard et al. reported
that the patients carrying the UGT1A8%*2 allele had a low-
er risk of diarrhea than homozygous wild-type carriers.
However, the study showed that this polymorphism was
not related to gastrointestinal side effects (19). Pazik et
al. (17) have not found any association between UGT2B7
(802C>T) polymorphism and clinical outcomes such as

leukemia, infection, or diarrhea. In our study, we also
found that UGT2B7 (802C>T) polymorphism was not
associated with infection and gastrointestinal side effects.
The large intraindividual variations in the pharmacoki-
netics of MPA are characterized by considerable differ-
ences in MPA plasma concentrations. Insufficient im-
munosuppression may result in the rejection and graft
loss of transplanted organs. Excessive immunosuppres-
sion may lead to side effects such as diarrhea, anemia,
and infection. It is important to understand the factors
that cause these large pharmacokinetic variations in or-
der to achieve the necessary MPA plasma concentra-
tions (20). UGTs that are involved in the metabolism
of MPA include UGT1AS8, UGT1A9, UGT1A7, and
UGT2B7. UGT1A9 and UGT2B7 are the principal
enzymes responsible for MPAG (21). UGT-associated
polymorphisms have been shown to affect UGT ac-
tivity and thus affect drug metabolism. One of these,
UGT2B7 (802 C>T) polymorphism, was reported to
have a limited effect on UGT2B7 activity (22). Xiao-
Chun et al. (20) reported that the UGT2B7+985A>G,
UGT1A9-440C>T/-331T>C/-1818C>T, UGTI1A8%*2,
and UGT1A7-622T>C polymorphisms were associ-
ated with MPA pharmacokinetics in Chinese renal
transplant patients. They showed that patients who
carry the UGT2B7 IVSI+985AG genotype might be

Table 3. Pharmacokinetic parameters of MPA in UGT2B7 (802C>T) genotype groups

UGT2B7 CC UGT2B7CT UGT2B7TT p

Patients number (n) 36 5

Sex (Female/Male) 13/11 16/20 2/3 0.649
Age (years) 43.11+11.07 44.13£9.48 44.29+11.26 0.764
Weight (kg) 62.19+10.98 59.17+11.96 62.38+9.79 0.847
Third month

MPA daily dose (mg/kg/day) 32.16+4.89 33.80+5.98 31.154+5.49 0.109
MPA plasma concentration (pg/mL) 5.242.7 5.1£2.2 5.6+2.4% 0.038
Plasma concentration/Dose (pg/mL/per mg/kg) 0.16+0.03 0.15+0.02 0.17+0.05 0.428
Serum creatinine (mg/dL) 1.38+0.36 1.36+0.38 1.41+0.41 0.781
Sixth month

MPA daily dose (mg/kg/day) 31.08+3.76 31.12+4.56 29.12+4.36 0.238
MPA plasma concentration (pg/mL) 4.942.6 4.943.0 5.6£2.7* 0.021
Plasmaconcentration/Dose (pg/mL /per mg/kg) 0.15+1.88 0.15+2.28 0.19£2.18* 0.042
Serum creatinine (mg/dL) 1.26+0.42 1.21£0.38 1.29+0.36 0.617

Data are mean + SD
*A value of p<0.05 was statistically significant
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at a greater risk of a higher dose-adjusted MPA area
under the curve (AUC). However, Kagaya et al. (23)
reported that the dose-adjusted trough levels of MPA
in recipients with UGT2B7*1/*1 tended to be high-
er than those with UGT2B7*2/*2. Therefore, they
showed that renal MPA glucuronidation might be in-
fluenced by UGT2B7 polymorphisms. Xie et al. (20)
have demonstrated that UGT2B7 IVS1+985A>G, UG-
T149 —440C>T/-331T>C, —1818C>T, UGTIA82, and
UGTIA7 -622T>C polymorphisms were associated
with the pharmacokinetics of MPA in Chinese renal
transplant patients. In their research, the IVS1+985AG
genotype was found to be associated with an elevated
dose-adjusted MPA AUC, ., (p=0.002), which could
explain 11.2% of the interindividual variations in MPA
pharmacokinetics.

Our results also showed that polymorphism of UGT2B7
(802C>T) could influence the pharmacokinetic param-
eters in different post-transplant periods in Turkish
renal transplant patients. In this study, the UGT2B7
(802C>T) affected the dose-adjusted through plasma
concentration of MPA during the post-transplantation
period. However, our results showed that MPA daily
doses were lower in the patients with TT mutant gen-
otype at three and six months after transplantation.
On the other hand, Bernard et al. (21) reported that
there were no significant differences in either day-
time and nighttime pharmacokinetics of MPA among
UGT2B7*1/*%1,*1/*2 and *2/*2 genotype groups. Yu
et al. (24) studied pharmacokinetic data for MPA and
covariate information that was retrospectively collected
from 118 patients. They reported that the pharmacoki-
netics of MPA was best described by a two-compart-
ment model with a first-order absorption rate with no
lag time. Body weight and serum creatinine level were
positively correlated with apparent clearance (CL/F).
Also, they concluded that the UGT2B7 polymorphism
significantly explained the interindividual variability in
the initial volume of distribution.

In our study, we also found that the plasma concentra-
tions of MPA were significantly higher in the patients
with TT genotype at three and six months after trans-
plantation when compared to patients with CT and CC
genotypes.

The clinical impact of UGT2B7 on the pharmaco-
kinetics of MPA remains unclear. MPA area below
the target therapeutic window increases the risk of
adverse effects such as infection, anemia, and diar-
rhea (25). However, patients are at an increased risk
of insufficient immunosuppression and acute rejec-

tion episodes. These facts heighten the necessity of
therapeutic drug monitoring because novel regimens
increase the risk of inadequate or excessive immuno-
suppression (25).

CONCLUSION

This study highlighted functional polymorphisms in
UGT2B7 (802C>T) that may be important factors of
MPA pharmacokinetics. Future pharmacokinetic stud-
ies involving both genetic and clinical factors may be
useful in determining the appropriate dose of MPA after
organ transplantation.
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COLYAK HASTALIGININ KARACIGER TUTULUMLARI
LIVER MANIFESTATIONS OF CELIAC DISEASE

Tolga DUZENLI*, Alpaslan TANOGLU*

OZET

Colyak hastaligi (CH) bugdaydaki glutene ve arpa, ¢avdar, yulaf gibi tahillarda bulunan gluten benzeri diger tahil prote-
inlerine kars1 kalici intoleransla karekterize, agirlikli olarak proksimal ince barsag: etkileyen bir hastaliktir. Bir enteropati
olarak bilinmesine ragmen son yillarda ortaya konulan ve belirginlesen gastrointestinal sistem dis1 bulgulari ile de kendini
gostermektedir. CH, karaciger enzim yiiksekliklerinin %6-9 unu olustururken, CH olanlarda ise karaciger enzimlerindeki
yiikselme orani %40’ lara varabilmektedir. CH’nda tek bulgu bazen karaciger enzim yiiksekligi olabildigi gibi; birgok
karaciger hastaligi ile CH birlikteligi de gosterilmistir. Bu kapsamda CH tanist konan hastalarda mutlaka karaciger enzim
taramas1 onerilmektedir. CH iliskili karaciger bozukluklart kriptojenik hipertransaminazemi ya da ¢dlyak hepatiti ve oto-
immiin karaciger hastaliklari olarak iki ana grupta degerlendirilebilir. Bunlarin yaninda birgok karaciger hastaligi ile de CH
birlikteligi gosterilmistir. Bu yazimizda CH ile karaciger enzim yiiksekligi iliskisini inceleyerek, bu hastaliklara yaklagimi
ozetlemeyi hedefledik.

Anahtar Kelimeler: Colyak hastaligi; Gluten; karaciger

ABSTRACT

Celiac disease (CD) is characterized by persistent intolerance to wheat gluten and other gluten-like proteins found in cereals
such as barley, rye, and oats. It predominantly affects the proximal small intestine. Although CD is known as an enterop-
athy, an increasing number of extraintestinal manifestations have appeared in recent years. Although CD accounts for
6%-9% of elevated hepatic enzymes, hypertransaminasemia can be seen in 40% of CD patients. Although the only finding
could be hypertransaminasemia, many liver diseases and CD co-morbidities have also been demonstrated. In this regard,
hepatic enzyme screening is recommended for patients diagnosed with CD. CD-related liver disorders may be categorized
into two main groups: cryptogenic hypertransaminase/celiac hepatitis and autoimmune liver diseases. In addition, many
liver diseases can be associated with CD. In this article, we aimed to summarize the relation between CD and liver enzyme
elevation and the approach to treating hypertransaminasemia in CD patients.

Keywords: Celiac disease; Gluten; liver

GIRIS rine kars1 kalic intoleransla karekterize, agirlikli olarak
Colyak hastahgi (CH) genetik olarak duyarli kisilerde  proksimal ince barsagi etkileyen bir hastaliktir (1).

gelisen ve basta bugdaydaki glutene ve arpa, ¢avdar, yu- Glutene duyarli enteropati, ¢olyak sprue (nontropikal
laf gibi tahillardaki gluten benzeri diger tahil proteinle-  sprye) olarak da adlandirilir. Bir enteropati olarak bilin-
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mesine ragmen son yillarda ortaya konulan ve belirgin-
lesen gastrointestinal sistem dis1 bulgulari ile de kendini
gostermektedir. Hasta; tipik bir intestinal malabsorbsi-
yon sendromu tablosu ile gelebilecegi gibi, hepatobili-
yer hastaliklar, demir eksikligi anemisi, infertilite, oste-
oporoz, dermatitis herpetiformis, otoimmiin myokardit
ve norolojik disfonksiyonlar gibi birgok ekstraintestinal
bulgu ile de bagvurabilir.

Colyak hastaligi, diger sebeplerin yoklugunda karaci-
ger enzim yiiksekliklerinin %6-9‘unu olustururken, CH
olanlarda ise karaciger enzimlerindeki yiikselme orani
%A40’lara varabilmektedir (2-4). CH’nda tek bulgu ba-
zen karaciger enzim yiiksekligi olabildigi gibi; bircok
karaciger hastaligi ile CH birlikteligi de gosterilmistir.
CH ile karaciger iligkisi ilk defa Hagander ve ark. (5)
tarafindan 1977’de gosterilmis olup; gectigimiz 40 yil
icerisinde birgok ¢alismada bu iliskiye dair kanitlar gos-
terilmistir.

Colyak hastalig iliskili karaciger bozukluklart baslica
iki grupta degerlendirilebilir: Kriptojenik hipertransa-
minazemi ya da ¢Olyak hepatiti ve otoimmiin karaciger
hastaliklar1 (Tablo 1). Bu yazimizda CH ile karaciger
enzim yiiksekligi iliskisini inceleyerek, bu hastaliklara
yaklasimi 6zetlemeyi hedefledik.

Tablo 1. Colyak hastalig ile iliskili karaciger
hastaliklari

Colyak hepatiti-glutensiz diyet ile diizelme
gosteren, parankimal hasara bagli izole
hipertransaminazemi

*  Otoimmiin karaciger hastaliklar1
otoimmiin hepatit: Tip 1 ve Tip 2
primer biliyer siroz
primer sklerozan kolanjit

otoimmiin kolanjit

Nonalkolik Yagl Karaciger Hastaligi NAYKH) ve
Nonalkolik Steatohepatit (NASH)

Kronik hepatit C/antiviral tedavi
Hemokromatozis

Kriptojenik siroz

Hepatoselliiler karsinom

Akut karaciger yetmezligi

COLYAK HASTALIGI KARACIGER iLiSKiSi:
PATOGENETIK MEKANIZMALAR

Colyak hastaligi birgok farkli mekanizmanin bir arada
bulunmasiyla karaciger hasarina yol agabilir (6). Di-
yetten glutenin ¢ikarilmasi ile transaminazlarin norma-
le donmesi; CH ile karaciger hasar1 arasindaki iliskiyi
desteklemektedir. Bunun yaninda iki hasarinda etyo-
patogenezinde benzer genetik predispozisyon ve/veya
cevresel faktorler gbze garpmaktadir. Patogenez tama-
mt ile aydinlatilamamis olmakla beraber, bu faktérlerin
birgogunun ayni andaki etkisiyle hasarin gerceklestigi
degerlendirilmektedir. Sekil 1’de; asagida deginilen pa-
togenetik mekanizmalar kisaca 6zetlenmistir:

Artmis intestinal permeabilite: Colyak hastalar glu-
tene maruz kalinca intestinal permeabilitede artis goz-
lenir. Buna da intestinal mukozadaki inflamasyon ve
hiicreleraras1 ‘tight junction’ lar vasitasiyla permeabi-
liteyi diizenleyen ‘zonulin’ in artis1 sebep olur. Zonu-
lin; intraselliiler aktin flamanlarinin polimerizasyonunu
saglayan fizyolojik bir mediatordiir. Zonulin artigi ile
olan hiicre iskeleti degisikliklerini tight junctionlarin
aralarinin ayrilmasi ve permeabilite artisi izler. Miele
ve ark. (7) yaptiklar1 ¢calismada, yagli karaciger hasta-
larinda da yaglanmanin ciddiyetiyle orantili sekilde in-

Sekil 1. Colyak hastahi@: ve karaciger hasarina
iliskin patogenetik mekanizmalar

SIBO: small intestinal bacterial overgrowth
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testinal gegirgenligin arttigini ve bu mekanizmanin iki
hastalikta ortak bir patogenez oldugunu gostermislerdir.
Bu sayede bakteriyel toksinler, antijenler ve sitokin ve/
veya otoantikorlar gibi inflamatuar maddelerin portal
sirkiilasyona girisi ile karacigerde inflamasyon ve ha-
sara yol acan proinflamatuar mediatorlerin salinimi te-
tiklenmis olur. Karacigerde birgok hiicrenin yilizeyinde
bulunan ve immiin cevabin aktivasyonunda dnemli rolii
olan ‘Toll-like reseptdr’ lerin de Colyak iliskili karaci-
ger hasarinda 6nemli rolii oldugu saptanmistir (8).
Kronik intestinal inflamasyon: Doku transglutaminaz
IgA antikorlarmin CH’ nin ekstraintestinal manifestas-
yonlarinda rol oynadig1 goriisii; aktif Colyak’lilarin deri,
karaciger ve Purkinje hiicrelerinde bu antikorlarin ekstra-
selliiler depozitlerinin gériilmesiyle ortaya atilmistir (9).
Intestinal mukozada inflamasyon ile bunun neticesinde
ortaya ¢ikan doku transglutaminazlar ve antikorlart; im-
miin cevabi tetikleyerek aralarinda interselliiler adezyon
molekiilii-1 (ICAM-1)’“i de iceren faktorlerin aktivasyo-
nuna yol acar. Doku tamiri, fibrogenez ve inflamasyon-
da rol oynadig1 degerlendirilen ICAM-1’in CH yaninda
toksik hepatit, PSK ve OIH-1"lilerde de artmis oldugu
gosterilmistir (10). Benzer sekilde; karaciger ve diger
ekstraintestinal dokulardaki transglutaminazlara karsi
olusan antikorlarin da doku hasarina sebep olabilecegi
ifade edilmektedir. Ornek olarak bu antikorlarm CH-+ka-
raciger hasarli hastalarin karaciger biyopsilerinde ve glial
Purkinje hiicrelerinde bulunmasi gosterilebilir.
Malabsorbsiyon ve uzun siireli malniitrisyon: Bozu-
lan intestinal mukoza diizeni 6nce malabsorbsiyona ve
sonra da malniitrisyona sebep olur. Bu ise hepatik dis-
fonksiyon ve steatoza neden olabilir (11). Glinlimiizde
CH klinigi olarak klasik belirtileriyle giderek daha az
karsilagilmakla beraber malniitrisyon metabolik etkileri
ile Colyak iligkili karaciger hasarinin 6ne siiriilen pa-
togenez mekanizmalarindan biridir.

ince barsakta bakteriyel asiri cogalma (SIBO) ve/
veya disbiyozis: Barsak mikrobiyotasi; ortalama 10™
total bakteri kolonizasyonundan meydana gelir. Fonk-
siyonlart ile de gastrointestinal sistemde 6nemli bir yeri
bulunur. SIBO ise ince barsaklardaki bakteriyel asiri
¢ogalma ile olusur ve CH iliskili karaciger hasarinda
etkisi oldugu &ne siiriilmektedir (7). Intestinal perme-
abilite degisiklikleri ve SIBO birlikteliginde intestinal
bariyerin bozulmastyla bakteriyel translokasyon ve por-
tal endotoksemi meydana gelmektedir. Miele ve ark. (7)

caligmalarinda hem yagli karaciger hem CH tanililarda
SIBO’nun arttifini ve yaglanmanin siddetinin de SIBO
ile dogru orantili oldugunu gostermislerdir.

Genetik predispozisyon: Altinci kromozom iizerindeki
HLA klas IT molekiilleri CH patogenezinde énemli bir
yer tutar. CH’ndaki 6nemli genetik mutasyonlar; HLA-
DR3, bunun yaninda HLA-DR4 ve HLA-DRS52’dir.
OIH, PSK, PBS gibi otoimmiin karaciger hastaliklarin-
da da benzer rolii paylagan HLA-DR3’{in CH’nda 6zel-
likle HLA-DQ2 ve HLA-DQS haplotipleri n plandadir.
Genetik predispozisyonun CH ile otoimmiin karaciger
hastaliklar1 agisindan 6nemli bir yeri oldugu diisiiniil-
mektedir.

Molekiiler benzerlik: CH ve PBS patogenezini acikla-
makta lic mekanizma 6ne ¢ikmaktadir; artmis intestinal
permeabilite, barsak kaynakli antijenlerin portal sisteme
giriginin artmasi ve genetik predispozisyon. PBS-CH
iliskisine has olarak; bu iki hastalik patogenezinde mo-
lekiiler benzerligin de rolii vardir. Bu benzerlik; bakte-
riyel antijenler ile antimitokondriyal antikor tarafindan
taninan piriivat dehidrogenaz kompleksinin E2 subiiniti
arasindaki benzerliktir.

Intestinal T lenfositlerin karacigere doniisii: immiin
hepatik hasarda intestinal T lenfositlerin karacigere do-
niisiniin rolii olabilecegi diistiniilmektedir. Grant ve
ark. (12); karaciger hastalig1 olan bireylerdeki siniizo-
idal endotelyal hiicrelerde (LSEC), intestinal orijinli
hiicreler eksprese eden lenfositler saptamislardir. Kruse
ve ark. (13) da LSEC ler tarafindan aktive edilen CD4+
T hiicrelerin karacigere donme yetenegi kazandiklarini
gostermislerdir, esasen; karaciger ve ince barsak ara-
sinda bir lenfosit dongiisii oldugunu ileri stirmiislerdir.
Neticede karacigere donen T lenfositlerin karaciger ha-
sarinda rol oynadig diisiinilmektedir.

COLYAK HASTALIGI iLE iLiSKiLi
KARACIGER HASTALIKLARI

1.°Kriptojenik’ hipertransaminazemi (Colyak hepatiti)

Transaminazlarin izole yikselisi ile karakterize,
asemptomatik hafif enzim yiiksekliginden agir karaci-
ger disfonksiyonuna genis bir spektrumda izlenebilen
bir bozukluktur. Klasik belirtilerle bagvuran Colyak
hastalarinda enzim yiiksekligi goriilebildigi gibi, kro-
nik aciklanamayan hipertransaminazemili bir hastada

da altta yatan neden Colyak olabilir. Bu grupta kara-
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ciger histolojisi; portal ve/veya lobuler bolgede hafif
mononiikleer infiltrasyon, Kupffer hiicrelerinde mini-
mal hiperplazi ve nonspesifik reaktif hepatit 6zellikle-
11 sergilediginden, ‘Colyak hepatiti’ de denilmektedir.
Tan1 aninda ¢ogu hastada karaciger hastaligina yonelik
herhangi bir belirti veya bulgu bulunmaz. Bazi hasta-
larda halsizlik, istahsizlik gibi nonspesifik yakinmalar
olabilir. Fizik muayenede de ¢ogu hastada normal bul-
gular vardir. Genellikle normalin 5 katin1 gegmeyecek
sekilde ve ALT 6n planda transaminaz yiiksekligi goz-
lenir. Bilirubinler, alkalen fosfataz ve gama-glutamilt-
ransferaz degerleri genellikle normaldir, bazi hasta-
larda alkalen fosfatazin sekonder hiperparatiroidizme
bagl izole yiikselisi gozlenebilir. Ultrasonografide
karaciger hasarinin derecesine gore degismekle be-
raber genelde normal sonografik bulgular mevcuttur.
Karaciger biyopsisi ise nonspesifik bulgular1 ve glu-
tensiz diyet ile ¢ogu hastada diizelme egilimi nedeni
ile gerekli goriilmemektedir. Bunun yaninda; glutensiz
diyete ragmen transaminazlarin diizelmedigi hastalar-
da, biyopsinin prognostik veya terapdtik fayda sagla-
yabilecegi ifade edilmektedir. Ayrica, kronik viral he-
patitler gibi ek karaciger hastalig1 birlikteligi olanlarda
ve obstriiktif sariliga bagl olmayan karaciger kaynakli
alkalen fosfatazin yiiksek oldugu durumlarda karaci-
ger biyopsisi Onerilmektedir.

Ortalama bir y1llik glutensiz diyet ile cogu hastada enzim
degerleri ve karaciger histolojisi diizelmektedir (14,15).
Bu da gluten alimi/intestinal hasar ile Colyak hepatiti
arasinda nedensel iligkiyi akla getirmektedir. CH” nda;
ince barsaklardaki inflamasyon ve ‘tight junction’ larda
regiilator bir protein olan ‘zonulin’ sekresyonunun arti-
s1, intestinal permeabilitenin artmasina yol acar. CH ve
hipertransaminazemili hastalarda da karaciger enzimle-
ri normal olanlara gore intestinal permeabilite de belir-
gin bir artis oldugu gosterilmistir. Permeabilitedeki bu
artisa baglh olarak da; portal dolagima giren toksinlerin,
antijenlerin, sitokin ve/veya otoantikor gibi inflamatuar
maddelerin orani artar. Colyak antijeni olarak da bilinen
doku transglutaminazin karaciger ve diger ekstraintes-
tinal organlarda bulunusu da, CH’ na bagh karaciger
hasarinda humoral immiin cevabin rol oynayabilecegini
disiindiirmektedir.

Bir yili askin siiredir glutensiz diyete ragmen enzimler
gerilemiyorsa da alternatif tanilar diigiiniilmeye baglan-
malidir.

2.0toimmiin karaciger hastahklar:

Otoimmiin hepatit (OiH) ve otoimmiin kolanjit
(OiK): Portal bolgenin mononiikleer ve eozinofilik
infiltrasyonu ve dolasimdaki karakteristik antikorlar-
la karekterize hastaliklardir. Colyak hastaligi ile bu
hastaliklarin birlikteligi gosterilmis olup, glutensiz
diyet ile bu hastalar tedavi olmamakta ve tedavi i¢in
uygun immiinsiipresif ajanlart kullanmak gerekmek-
tedir (14,15). OiH’lilerde yapilan iki calismada CH
prevelanst sirastyla %4 ve %6,4 olarak saptanmistir.
Hem Tip I hem Tip 1T OiH’lilerde CH saptanirken;
ince barsak biyopsisi ile tanil1 olmalarina ragmen ¢ok
azinda intestinal semptom oldugu belirtilmistir (16).
Her iki grup hastaligin 6.kromozomdaki HLA 1I iize-
rinden eksprese olduklari diisiiniildiigiinde, muhtemel
patogenetik iliski belirmektedir. Erigskin Colyak hasta-
larindaki OIH prevelans: %1,6 iken (17); OTH lilerde-
ki Colyak hastalig1 orani normal populasyondan 10 kat
fazladir (18). Glutensiz diyet OTH’i tedavi etmemekle
beraber; uzun siireli glutensiz diyetin OIH+CH has-
talarinin CH olmayan OIH’lilere gére relaps oranini
azalttig1 gosterilmistir (19).

Primer biliyer siroz (PBS): PBS-CH birlikteliginin
saptandig1 1978 den itibaren birgok ¢aligmada PBS’li-
lerdeki anti-endomisyum antikor pozitifliginin 1/10
oran ile toplumdaki beklenen CH (%6) ve PBS (%3)
prevelanslarindan daha fazla oldugu belirlenmistir
(20-23). Anti-endomisyum antikordan farkli olarak an-
ti-mitokondriyal antikorlarda glutensiz diyete ragmen
azalma gozlenmemistir, bu da PBS ve CH’nin benzer
etyolojilere sahip olmakla beraber patogenezlerinde
benzerliklerin yaninda farkliliklarinda bulunduguna
isarettir (24). Benzerlikler arasinda her iki hastalikta
da gozlenebilen artmis intestinal permeabilite gosteri-
lebilir. Bunun yaninda immiinogenetik mekanizmalar
yoniinden de benzerlikler bulunmaktadir. PBS’nin; Sk-
leroderma, otoimmiin tiroid hastaliklari, Sjogren gibi
otoimmiin hastaliklarla bilinen iliskisi, CH’nin da bun-
larin yanina eklenmesini yadirgatmamaktadir. Gluten-
siz diyet; karaciger enzimlerini diisirmemekle beraber
CH semptomlarini geriletmesi ve malabsorbsiyon, os-
teoporoz, neoplazmlar gibi komplikasyonlari azaltmasi
ile onerilmektedir. Her iki grup hastalikta da birbirinin
taramasinin yapilmasi onerilmektedir, 6zellikle karaci-
ger enzimlerinin diyete ragmen azalmadigi durumlarda
ek hastaliklar1 gézden kagirmamak gerekir.
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Primer Sklerozan Kolanjit (PSK): CH tanis1 olan
hastalar ile yapilan Isve¢ galismasinda PSK preve-
lansinin; normal popiilasyona goére 4-8 kat daha fazla
oldugu gosterilmistir (25). Bu ¢alismada genis bir po-
pulasyon datasi olmakla beraber hastalarin kodlanan
taburculuk tanilarindaki dogruluk oraninin ve PSK
siniflandirma kriterlerinin belirsiz olmas1 gibi kisit-
liliklar da vardir. 61 PSK’I1 Ttalyan hastay1 kapsayan
¢alismada ise sadece bir hastada (%1,6) CH saptan-
mistir (26). CH’nin yayginligi da gbz dniine alinirsa,
tesadiifi olarak da birliktelikleri olabilecekleri ihti-
mal dahilidir. Dahasi, CH tanili Amerikan populas-
yonunda yapilan ¢aligmada normal populasyona gore
iilseratif kolit-PSK olmaksizin- saptanma orani 4 kat
fazla bulunmustur. Ulseratif kolitlilerde doku transg-
lutaminaz antikor yiiksekligi gozlenebildigi igin en-
domisyal antikorlarla degerlendirme yapmak daha
uygundur. CH ile PSK arasindaki iliskiyi degerlen-
dirmek lizere daha genis kapsamli ¢aligsmalara ihtiyag
vardir.

Patogenezde iki hastalikta da immiin aracili mekaniz-
malarin katkis1 géze ¢arpmaktadir. Bunlar iginde ayni
HLA II molekiillerinin iki hastalikta da bulunmasi;
patogenezdeki ortak predispozisyon ve otoimmiiniteyi
kismen agiklayabilir. Glutensiz diyet ile ciddi steatoreli
hastalar fayda gérmekle beraber; PSK’nin klinik gidisa-
t1 degismemektedir.

Colyak Hastalig

l

Glutenli Diyet

L2 e

Artmis intestinal SIBO- Small intestinal
Permeabilite bacterial overgrowth

Portal Dolagim (toksinler,

Hiperinsiilinizm

3. Diger karaciger hastaliklar

Nonalkolik Yagh Karaciger Hastahgi (NAYKH) ve
Nonalkolik Steatohepatit (NASH): NAYKH %25’lere
varan orant ile 6nemli bir halk saglig1 sorunu haline d6-
niismils olup; spektrum hafif yaglanmay: igeren izole
steatozdan, inflamasyon birlikteliginde aktif hasara
(NASH), siroza, hatta hepatoselliiler karsinoma kadar
genis bir yayilim gostermektedir (27). Yapilan ¢alisma-
lar; hem CH tanililarda yaglh karacigerin daha sik goriil-
diigiinii hem de yagl karacigerlilerde CH’ nin daha sik
gOriildiigiinii ortaya koymaktadir (28,29). Bu konuda
Reilly ve ark. (28) yaptig1 ¢caligmada CH tanililardaki
hepatosteatoz artig1 sadece ilk yil degil, tanidan sonra-
ki 15 y1l boyunca da normal populasyona gore yiiksek
seyretmistir. Bunlarla beraber bu konu ile ilgili kesin
sonuglar ve patogenetik mekanizmalar igin kapsamli ve
uzun takip siireli ¢aligmalara ihtiyag¢ vardir.

Genel populasyonda diyabet, obezite, hipertansiyon,
hipertrigliseridemi ve/veya hiperkolesteroleminin ar-
tist NAYKH’taki artisin en 6nemli sebebi olarak gos-
terilmektedir. NAYKH i¢in multifaktdriyel patogenezi
yoniinde ¢ok sayida ¢aligma olmakla beraber ana me-
kanizma olarak ‘two-hits’- iki vurus hipotezi ileri sii-
rilmiistiir (30). Birinci vurus; insiilin rezistansi ve buna
bagl hiperinsiilinizm, hiperglisemi ve periferal lipo-
lizin sebep oldugu yaglanmadir. Ikinci vurus ise; lipit
peroksidasyonu ve sitokin iiretiminde artis1 saglayarak
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Sekil 2. Colyak hastali@i ve Nonalkolik Steatohepatit patogenezleri arasindaki iliski
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inflamasyon ve nekroza sebep olan oksidatif strestir
(11). Sekil 2°de CH ile NAYKH ve NASH arasindaki
patogenetik iliski 6zetlenmistir.

Normal fizyolojide intestinal mikroflorada gram-negatif
bakterilerin iirettigi endotoksinlerin (lipopolisakkarit-
ler) ¢ok az1 intestinal mukozay1 gegerek portal sisteme
girer ve neticede karacigerden temizlenir (31). Intestinal
permeabilite, interselliiler tight junctionlarin ayrisma-
siyla artig gosterir; bdylece portal sirkiilasyona katilan
lipopolisakkaritler ve peptidoglikan seviyeleri artar. Bu
lipopoliksakkaritler; ‘ikinci vurus’a katkida bulunarak
hepatosteatozun steatohepatite doniisiimiinii saglarlar.
Artmis intestinal permeabilite ve SIBO birlikteligi ile
bakteriyel translokasyon ve portal endotoksemi gercek-
lesir. Bunun yaninda intestinal permeabiliteyi etkileyen
alkol kullanimi, diyet tarzi ve nitrik oksit liretimi vb.
gibi diger faktorlerin katkisini da ihmal etmemek ge-
rekir.

Sonugta yagh karaciger diigliniilen karaciger enzim
yiiksekligi bulunan hastalarda mutlaka ¢olyak sero-
lojisinin de istenmesi Onerilmektedir. Yine, ozellikle
NAYKH olmasina ragmen metabolik risk faktorlerini
barindirmayan hastalarda da CH evaluasyonu akilda
tutulmalidir.

Viral Hepatitler: CH ile viral hepatitler arasinda net
iliski gosterilebilmis degildir. Glutensiz diyetini uygu-
lamayan Colyaklilarda HBV agisina karst immiin yani-
tin bozulmus oldugu gosterilse de HBV ve CH arasinda-
ki iliski mekanizmalar1 bilinmemektedir (32).

HCV agisindan ise CH’ n1 arttirict etkisi konusunda
ikna edici kanit bulunmamakla birlikte; kullanimi gii-
niimiizde yeni ilaglarin kullanima girmesiyle giderek
azalan ribavirin ve interferon-o tedavilerinin, T helper
hiicreleri tizerinden etkisiyle, sessiz CH’ n1 ortaya ¢ikar-
dig1 gosterilmistir (33).

Son-donem karaciger hastahigi: Nadir olmakla bera-
ber; CH’na baglh gelisen ciddi karaciger hastalig1 goste-
rilmistir (34). Bu grup hastalara glutensiz diyet 6neril-
mesi ile bir kisminda fayda saglandigi; transplantasyon
bekleyen 4 hastada hepatik fonksiyonlarda diizelme
oldugu ve hatta bunlardan {i¢liniin transplantasyon ih-
tiyacinin dahi ortadan kalktig1 bildirilmistir (35). Bu
kapsamda da, kriptojenik olarak degerlendirilen son do-
nem karaciger hastalarinda asemptomatik CH yo6niinden
serolojik markerlarin istenmesi Onerilmistir.
Non-sirotik portal hipertansiyon: idiyopatik portal
hipertansiyon (IPH) veya nonsirotik portal fibrozis;

portal hipertansiyon, splenomegali ve pansitopeni kli-
nigi ile karakterize, sebebi bilinmeyen nonsirotik portal
hipertansiyondur. IPH; daha ¢ok dogu Asya’ da goriilen
heterojen ve multifaktériyel bir hastaliktir. IPH ve CH
birlikteligi olgu sunumlar1 olarak raporlanmistir. Glu-
tensiz diyet ile IPH da gerileme de gdsterilmistir; bu da
immiinolojik ac¢idan muhtemel sebep sonug iliskisini
akla getirmektedir (36).

Hemokromatozis: CH iligkisi tam aydinlatilabilmis
degildir. CH tanisi konarak glutensiz diyet baslanan ve
takip eden siiregteki hemokromatozis varlig1 saptanan
vakalar bildirilmesi yaninda; ¢dlyak hastalarinda he-
mokromatozis geninin normal populasyona gore daha
fazla oranda bulundugu ve bunun CH’ na bagli demir
eksikligini 6nlemek adina viicudun bir adaptasyon me-
kanizmasi olabilecegi goriisii ortaya atilmistir (37). Bu
goriisiin tersine; Italyan hasta grubunda yapilan ¢alis-
ma, bu sekilde bir yiiksek orani desteklememistir (38).
Hemokromatozisle CH iligkisi agisindan daha kapsamli
caligmalara ihtiyag¢ vardir.

Hepatik ven obstriiksiyonu agisindan: CH ile birlik-
teligi vaka raporlar1 seklinde gosterilmistir. Ozellikle;
Budd-Chiari sendromuna malabsorbsiyonun eslik ettigi
vakalarda akilda tutulmalidir. Uzun donemde tedavi ba-
saris1 i¢in glutensiz diyet ve antikoagiilan tedavi birlik-
teligi onerilmektedir (39).

Hepatik malignensiler: Siroz gelisimi ve miitea-
kiben olusabilen hepatoselliiler karsinoma disinda,
CH’ nin, intestinal lenfama ve ince barsak, farenks
ve 0zofagus adenokarsinomlari ile iliskili olabilece-
gi ileri siirtilmiistiir. Bunlardan enteropati-iliskili T
hiicreli lenfoma spesifik olarak CH ile iliskilendiri-
len yiiksek dereceli nadir bir T hiicreli Non-Hodgkin
lenfoma cesididir. Intraepitelyal lenfositlerden kay-
nak alirken; tan1 aninda genelde dissemine halde-
dir. Ekstraintestinal prezentasyon olarak karaciger,
dalak, tiroid, deri,nazal siniis ve beyin tutulumlari
olabilmektedir (40).

Bu hastaliklar diginda; vaka serileri seklinde CH ile bir-
likteligi raporlanan mezenterik vaskiiler iskemi, vaskii-
lit vs.gibi bircok hastalik da bulunmaktadir.

SONUC

Colyak hastalig tanist konan hastalarda mutlaka karaci-
ger enzim taramasi Onerilmektedir. Yiikseklik saptanan
hastalar i¢in Sekil 3’te gosterilen yaklasim Onerilmek-
tedir (14).
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Ters agidan bakildiginda; yani karaciger enzim yiiksek-
ligine yaklagimda Colyak hastalig1 6ntanist arastirirken
de bir takim hususlara dikkat etmek faydali olacaktir.
Bunlardan baslicasi; kronik karaciger hastaligi olan
bireylerde; CH i¢in kullanilan serolojik tetkiklerin et-
kinliginin azalabilmesidir. Bunlardan anti-gliadin anti-
korlar1, birgok kronik karaciger hastaliginda yiikselebil-
digi i¢in tanidaki yerini kaybetmistir. Alkolik karaciger
sirozlularda %20, PBS’lilerde %16, PSK’lilarda %24,
Hepatit C’lilerde %11 ve kronik hepatitliler de %19
oraninda pozitif goriilebilmektedir. Bundaki mekaniz-
manin CH varligr degil; bu hastaliklardaki intestinal
permeabilitenin artisina bagli olarak gluteni de igeren
yiyecek antijenlerine karsi olugan antikor cevabi oldugu
ileri siiriilmektedir (41). Dolayisiyla anti-gliadin anti-
kor kullanimi 6nerilmemektedir. Doku transglutaminaz

Hipertransaminazemi
-Ostsimr <5 kat asan
yikseklik
-AST/ALT orani <1
-normal fizik muayene

Evet

V

Hayir
Glutensiz diyete cevap
Evet Hayir

Glutensiz diyete
baglhg! degerlendir

kontaminasyonu
YOK

antikorlara gelindiginde, o6zellikle ileri evre karaciger
hastalarinda yanlis pozitifliklerin goriilebildigi, bu yiiz-
den sirozlu hastalarda yorum yaparken dikkat edilmesi
gerektigi ifade edilmektedir (42). Anti-endomisyum an-
tikorlar ise halihazirda kronik karaciger hastalarinda en
giivenilir serolojik tetkiktir. Bu tip hastalarda oneri ise;
bu son ikisinin pozitifligi yaninda, endoskopik biyopsi
ile taninin dogrulanmasidir. Yine aktif Colyak’li erigkin
hastalarin %60’a yakininda pozitif goériilebilen anti-fila-
mentdz aktin antikorunun da ek fayda saglayabilecegini
belirten goriisler de vardir (43).

Neticede genel populasyonun ortalama %1 ini etkileyen
bir hastalik olan Co6lyak hastaliginda; transaminaz anor-
mallikleri, %40°’lardaki oraniyla sik karsilagilan bir eks-
traintestinal manifestasyon grubudur. Hafif karaciger
enzim yiiksekliginde akla ilk gelen ‘Colyak Hepatiti’

Gamaglutamil transferaz/5"-r

/\

Ancrmal

Karaciger hastaligi a
-gerekli labve gori
tetkikleri, gerekirse b

il

Gluten kontaminasyonu

Karaciger has
tanisi
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Sekil 3. Colyak hastalarinda karaciger enzim yiiksekligine yaklasim
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glutensiz diyete baslandiktan sonra genellikle diizelir.
Castillo ve ark. (4) yaptig1 calismada gosterdikleri tize-
re glutensiz diyet ile 1,5 y1l i¢erisinde hastalarin % 80’
e yakiinin degerleri gerilemektedir. Dolayisi ile hafif
transaminaz yliksekliklerinde; glutensiz diyet ile tedavi
baglanilarak hastalarin takip edilmesi, miiteakiben eger
degerler gerilemezse kapsamli evaluasyonun yapilmasi
onerilmektedir. Bu kapsamda; bagta otoimmiin karaci-
ger hastaliklar1 olmak iizere diger durumlarin saptanma-
st halinde ise hastaligin kendi spesifik tedavisini uygu-
lamak gerekecektir.

Multifaktoriyel patogenezi ile birgok karaciger hasta-
ligmin CH ile iliskisi ortaya atilmistir, bunlar ile ilgili
kapsamli ¢aligmalara ihtiyag vardir.
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IKiZDEN IKiZE TRANSFUZYON SENDROMU (TTTS) NEDENIYLE
UYGULANAN AMNIYODRENAJ SONRASI ABLASYO PLASENTA
GELISiMi

ABRUPTIO PLACENTAE AFTER AMNIOREDUCTION IN TWIN-TO-TWIN
TRANSFUSION SYNDROME (TTTS)

Giircan TURKYILMAZ*, Emircan ERTURK*, Tugba SARAC SIVRIKOZ*,
ibrahim Halil KALELIOGLU*

OZET

Ikizden ikize transfiizyon sendromu (TTTS) monokoryonik ikiz gebeliklere 6zgii bir komplikasyon olup perinatal morbi-
dite ve mortalitenin 6nemli bir nedenidir. Fetoskopik lazer fotokoagiilasyon TTTS olgularinda ilk segenek tedavi olmasina
ragmen se¢ilmis hasta grubunda amniyorediiksiyonun halen uygulanmaktadir. Burada TTTS nedeniyle amniyodrenaj yapi-
lan ve isleme bagli ablasyo plasenta gelisen vakamizi sunmay1 amagladik. Otuz yedi yagsinda G4P3 hasta son adet tarihine
gore 26 hafta 4 glinliik spontan monokoryonik-diamniyotik ikiz gebelik nedeniyle dis merkezden tarafimiza refere edildi.
Yapilan ultrasonografik degerlendirmede alic1 fetiisiin amniyotik sivisi en derin tek cepte 14 cm (polihidramniyos) verici
fetiistin amniyotik s1visi en derin tek cepte 1 cm (oligohidramniyos) Verici fetlisiin mesanesi gozlendi. Bu bulgularla Qu-
intero evre 1 TTTS tanis1 konuldu. Hastaya ileri gebelik haftasi nedeniyle laser fotokoagulasyon islemi uygulanamayacagi,
seri amniyodrenaj islemleri ile solunum sikintisinin rahatlatilmaya ve preterm dogum riskinin azaltilmaya calisilacagi
anlatildi. Alict fetiisiin kesesine giris sirasinda ultrasonografi kilavuz olarak kullanildi ve intertwin membrandan uzak bir
bolge tercih edildi. Gelen amniyotik sivinin berrak oldugu goriildii. Spinal igne, serum seti vasitasiyla elektronik vakum
(Karl Storz Tutlingten, Almanya) cihazina bagland: ve 30 dakikada 80-100 cc/dakika hizla toplam 2800 cc amniyodrenaj
yapild1. Islem siiresi boyunca amniyotik s1vida kanama goriilmedi ve isleme son verildi. Islem sonrasi alic1 fetiisiin en derin
vertikal tek cep Sl¢iimil 7 cm 6l¢iildii ve her iki fetiisiin kardiyak aktiviteleri izlendi. Hasta agrisinin ve solunum sikintisi-
nin azaldigmni ifade etti. Amniyorediiksiyon igleminin sonlanmasindan 15 dakika sonra hastada abondan vajinal kanama
basladi ve uterusun kontrakte oldugu goriildii. Ablasyo plasenta 6n tanisiyla acil sezaryen karari verildi ve birinci fetiis 4/4
Apgarl entiibe 900 gr erkek bebek ve ikinci Fetiis 740 gr 4/5 Apgarli entiibe erkek bebek dogurtuldu. TTTS ile komplike
olmus monokoryonik ikiz gebeliklerde amniyodrenaj halen se¢ilmis hasta grubunda tercih edilebilecek bir tedavi yontemi-
dir. Isleme bagli ablasyo plasenta, preterm dogum, PPROM gibi komplikasyonlarin diisiik oranda da olsa goriilebilecegi
akilda tutulmalidir. En fazla ne kadar siv1 bosaltilabilecegi ve bosaltim hiziyla ilgili daha fazla ¢aligmaya ihtiyag¢ vardir.
Anahtar Kelimeler: ikizden ikize transfiizyon sendromu; amniyorediiksiyon; ablasyo plasenta

ABSTRACT

Twin-to-twin transfusion syndrome (TTTS) is a unique complication of monochorionic twin pregnancies. TTTS is the
well-known cause of perinatal mortality and morbidity in monochorionic pregnancies. Fetoscopic laser ablation is the opti-
mal treatment but in some selected cases amniodrainage can be performed. We hereby report a case of placental abruption
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after amniodrainage in a monochorionic diamniotic twin pregnancy. A 37-year-old gravida 4 para 3 who was 26 weeks
pregnant was referred to our clinic for monochorionic diamniotic twin pregnancy. Ultrasonographic examination revealed
that one of the twins has polyhydramnios while the other has oligohydramnios. The bladder of each twin was visualized
separately. We suspected Quintero stage 1 TTTS. Amniodrainage is the appropriate treatment of choice at this time of
pregnancy. We performed amniodrainage with a vacuum aspiration device. During the procedure, there was no bleeding
in amniotic fluid and cardiac activity of both the twins was visualized. After 15 minutes, profused vaginal bleeding and
uterine contractions started and was diagnosed with abruptio placentac and an emergency cesarean section was done. In
monochorionic twin pregnancies complicated by TTTS, amniodrainage can be performed in selected cases. This procedure
has some rare complications such as abruptio placentae, preterm delivery, and preterm rupture of membranes. These com-
plications are not due to the amount and speed of draining the amniotic fluid but some randomized controlled studies are
needed in this aspect.

Keywords: Twin-to-twin transfusion syndrome; amnioreduction; abruptio placentae..

GiRiS OLGU SUNUMU

Ikizden ikize transfiizyon sendromu (TTTS) monokor- Otuz yedi yasinda G4P3 hata son adet tarihine gore 26
yonik ikiz gebeliklerin %10-15"ini etkiler ve artmis  hafta 4 giinliik spontan monokoryonik-diamniyotik ikiz
perinatal morbidite ve mortalite ile iliskilidir (1). Te- gebelik nedeniyle dis merkezden tarafimiza refere edil-
davi edilmezse olgularin %90°da fetiislerden bir veya  di. Hastanin yapilan fizik muayenesinde 6zelikle supin
ikisinin Oliimiine, hayatta kalan fetiiste ciddi nérolojik ~ pozisyonda solunum sikintist oldugu goriildii. Yapilan

sekele neden olur (2). Plasentadaki vaskiiler anastomoz-  ultrasonografik degerlendirmede alic1 fetiisiin amniyo-
lar TTTS gelisiminde ana nedendir. Tedavi segenekleri tik sivist en derin tek cepte 14 cm (polihidramniyos)
arasinda: gozlemsel yaklasim, amniyorediiksiyon, sep-  tahmini fetal agirligi 950 gr, verici fetiisiin amniyotik
tostomi, selektif fetal rediiksiyon ve plasental anasto- stvisi en derin tek cepte 1 cm (oligohidramniyos) tahmi-

mozlarmn fetoskopik lazer fotokoagulasyonu sayilabilir  ni fetal agirligi 775 gr saptandi. Verici fetiisiin mesanesi
(3). Gebelik haftas1 ve hastaligin evresi tedavi yonte- gozlendi. Renkli Doppler ultrasonografide alici fetiisiin
mini belirlemede 6ncelikli belirleyicidir. Yirmi altinct  umblikal arter Doppler indeksleri normal, MCA PSV:
gebelik haftasindan once tani alan Quintero evre 2 ve 26 (<IMoM) ve duktus venosus Doppler indeksleri nor-
tizeri olgularda en etkin tedavi yontemi fetoskopik lazer ~ mal, verici fetiisiin umblikal arter Doppler indeksleri
fotokoagulasyondur (4). Yirmi altinc1 gebelik haftanin ~ normal, MCA PSV: 37 (1-1,3 MoM) ve duktus venosus

tizerindeki olgularda amniyorediiksiyon genellikle ter- Doppler indeksleri normal izlendi ve bu bulgularla Qu-
cih edilen tedavi yontemidir. Alict fetiisiin amniyotik  intero evre 1 TTTS tanist koyuldu. Transvaginal ultra-
kesesine girilerek amniyotik sivinin bir miktar bosaltil- sonografide servikal uzunluk 26 mm 6l¢iildii. Hastaya
masi uterustaki asir distansiyonu azaltarak preterm do- ileri gebelik haftast nedeniyle lazer fotokoagulasyon
gum ve prematiir preterm membran riiptiirii olasiligini islemi uygulanamayacagi, seri amniyodrenaj islemleri
azaltir ayrica amniyotik kavite igindeki basinci azalta- ile solunum sikintisinin rahatlatilmaya ve preterm do-
rak uteroplasental dolasimi diizeltir (5). gum riskinin azaltilmaya ¢alisilacag1 anlatildi. Antena-
Amniyorediiksiyon islemi preterm dogum, preterm pre-  tal steroid dozlar1 tamamlandi ve 24 saat arayla iki kez
matiir membran riiptiirii, fetal 6liim, ablasyo plasenta, indometazin 100 mg uygulandi. Batm cildi polividin-i-
koriyoamniyonit gibi komplikasyonlara neden olabilir. yot ile temizlendi ve steril ortlimii takiben 18 Gauge
Burada 27. gebelik haftasinda Quintero evre 1 TTTS ta- spinal igne ile alic1 fetiisiin amniyotik kesesine girildi.

nist ile klinigimize refere edilen, agir polihidramniyos Alict fetiisiin kesesine giris sirasinda ultrasonografi ki-
nedeniyle maternal solunum sikintis1 yasayan ve am- lavuz olarak kullanildi ve intertwin membrandan uzak
niyorediiksiyon islemi sonrasi ablasyo plasenta gelisen  bir bdlge tercih edildi. Gelen amniyotik sivinin berrak
olgumuzu sunduk. oldugu goriildii ve spinal igne serum seti vasitasiyla
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elektronik vakum (Karl Storz Tutlingten, Almanya) ci-
hazina baglandi ve 30 dakikada 80-100 cc/dakika hiz-
la toplam 2800 cc amniyodrenaj yapildi. Tslem siiresi
boyunca amniyotik sivida kanama goriilmedi ve isleme
son verildi. Islem sonrasi alic1 fetiisiin en derin vertikal
tek cebi 7 cm olgiildii ve her iki fetiistin kardiyak akti-
viteleri izlendi. Hasta agrisinin ve solunum sikintisinin
azaldigin ifade etti. Amniyorediiksiyon isleminin son-
lanmasindan 15 dakika sonra hastada abondan vajinal
kanama baslad1 ve uterusun kontrakte oldugu goriildii.
Ablasyo plasenta 6n tanisiyla acil sezaryen karari ve-
rildi ve birinci fetlis 4/4 Apgarli entiibe 900 gr erkek
bebek ve ikinci Fetiis 740 gr 4/5 Apgarli entiibe erkek
bebek dogurtuldu. Hastaya operasyon sirasinda ii¢ {inite
eritrosit siispansiyonu ve ii¢ linite taze donmus plazma
transflizyonu yapildi. Postoperatif takiplerinde sorun
yasanmayan hasta operasyon sonrasi ig¢iincii giin sifa
ile taburcu edildi. Tkinci Fetiis neonatal besinci giinde
intrakranial kanama ve solunum yetmezligi nedeniyle
kaybedildi.

TARTISMA

Ikizden-ikize transfiizyon sendromu monokoryonik ikiz
gebeliklere 6zgli bir komplikasyondur ve monokoryo-
nik-diamniyotik ikiz gebeliklerin %10-15’inde, mono-
koryonik-monoamniyotik ikiz gebeliklerin %5-6’sinda
goriilmektedir (6). Plasental vaskiiler anastomozlar
TTTS gelisiminde asil sorumlu mekanizmadir. Dogum
sonras1 plasental boyar madde injeksiyon ¢aligmalari
monokoryonik plasentalarda dort tip anastomoz oldu-
gunu ortaya ¢ikarmistir. Arterio-vendz ve veno-arter-
yel anastomozlarda damarlar plasental yiizeyde devam
ederler ancak plasentanin derinindeki kotiledon bolge-
lerinde anostomoz yapmaktadirlar. Bu damarlardaki
anastomozlar tek yonlii akima neden olarak TTTS ge-
lisiminde asil sorumlu yapilardir. Arteriyo-arteriyal ve
veno-vendz anastomozlar plasentanin yiizeyinde olus-
maktadirlar ve ¢ift yonlii akima neden olurlar. Arteri-
yo-arteryel anastomozlar TTTS olusumuna karst koru-
yucu yapilardir (7). En sik kullanilan TTTS evreleme
sistemi 1999’da Quintero ve ark. (8) tarafindan tanim-
lanan ve ultrasonografik bulgular: temel alan sistemdir.
Bu sistemde sendrom bes evreye ayrilmaktadir ve evre
1’de sadece amniyotik s1v1 diskordansi goriiliirken evre
5 en agir evredir ve fetiislerden bir veya ikisin Sliimii
s0z konusudur. TTTS yonetiminde gozlemsel yakla-

sim, amniyorediiksiyon, septostomi, selektif fetosit
veya fetoskopik lazer fotokoagiilasyon yontemi kulla-
nilabilir. Hangi tedavinin sec¢ilecegi hastaligin evresi-
ne ve gebelik haftasina gore degismektedir. Plasental
anastomozlarin fetoskopik lazer fotokaagulasyonu evre
2-4 hastalikta en etkin yontemdir ve perinatal morta-
liteyi azaltmada ve norolojik sonuglari iyilestirmede
amniyorediiksiyona iistiindiir. 2013 yilinda yayinlanan
Amerikan Maternal-Fetal Tip Dernegi (9) kilavuzunda
26 gebelik haftasinin altindaki evre 2-4 TTTS olgula-
rinda tedavide fetoskopik lazer fotokoagulasyon iglemi
Onerilmigtir. Evre 1 TTTS olgularinda yonetim tartig-
malidir ve gozlemsel yaklagim, amniyorediiksiyon veya
fetoskopik lazer fotokoagiilasyon uygulanabilir. Emery
ve ark. (10) caligmalarinda 49 evre 1 TTTS olgusunu
incelemisler ve gozlemsel yaklasim uygulandiginda
olgularin %60°da hastaligin evre atladigini %5’de ayn1
evrede devam ettigini %22°de regrese oldugunu gos-
termislerdir. Amniyorediiksiyon veya lazer fotokoagii-
lasyon uygulanan grupta her iki fetiisiin 6limii gézlem-
sel yaklasima gore daha az oranda goriilmis ve lazer
fotokoagiilasyon grubunda her iki fetiisiin 30 hafta ve
iizeri sag kalimi anlamli oranda daha fazla bulunmus-
tur. Khalil ve ark.(11) tarafindan yapilan evre-1 TTTS
olgularmin yonetiminin degerlendirildigi 18 calismay1
iceren meta-analizde evre-1 TTTS olgulariin %27’de
sendromun evresinin arttifini; en az bir fetiistin sag ka-
Iimimin gozlemsel yaklasim grubunda %79, amniyore-
diiksiyon grubunda %77, hastaligin ilerlemesi halinde
lazer fotokoagiilasyon grubunda %68 ve tan1 aninda
lazer fotokoagiilasyon grubunda %84 olarak saptamig-
lardir ve evre-1 TTTS olgularinda optimal yaklasimin
belirsizligini korudugunu ifade etmislerdir. Molina ve
ark. (12) yaptiklari uluslararasi anket ¢alismasinda Av-
rupa ve Kuzey Amerika’daki 81 fetoskopik lazer fo-
tokoagiilasyon merkezinin evre 1 TTTS olgularindaki
yonetim modellerini incelemis ve merkezlerin %78’
gozlemsel yaklasimi, %11°1 amniyorediiksiyonu, %11°1
fetoskopik lazer fotokoagiilasyonu ve %1°1 septostomi-
yi tercih ettiklerini bildirmislerdir. Biz de olgumuzun
gebelik haftasinin 26. Haftadan biiyiik olmasi, evre 1
TTTS olmast ve solunum sikintisi yasamast nedeniyle
seri amniyorediiksiyon iglemine karar verdik.

Khalil ve ark. (11) tarafindan yapilan meta-analizde
amniyorediiksiyon uygulanan 147 evre 1 TTTS olgusu-
nu iceren sekiz caligma degerlendirilmis ve genel sag
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kalim %77, her iki fetiisiin sag kalimi %67 ve en az
bir fetiistin sag kalimi %86 olarak bulunmustur. Moise
Jr. ve ark. (13) tarafindan yapilan 73 TTTS olgusunda
amniyorediiksiyon ve septostomiyi karsilastiran rando-
mize kontrollii ¢alismada en az bir fetiisiin sag kalimi
amniyorediiksiyon grubunda %78, septostomi grubunda
%80 bulunmus ve etkinliklerinin benzer oldugu goriil-
miistiir. Amniyorediiksiyon iglemine bagli hi¢ ablasyo
plasentai koriyoamniyonit veya erken membran riiptii-
rii goriilmemistir. Bebbington ve ark. (14) tarafindan
yapilan ve 155 evre 1 TTTS olgulariinin sonuglarini
degerlendiren kohort ¢alismasinda amniyorediiksiyon
grubunda genel sag kalim %86,4 gézlemsel yaklasim
grubunda %85,7 saptanmis ve aralarinda anlamli bir
fark
komplikasyon gelisip gelismedigi belirtilmemistir. Fi-
chera ve ark. (15) tarafindan yapilan 26 evre 1-2 TTTS
olgusunu iceren c¢alismada olgularin %41’de amniyo-

saptanmamistir. Amniyorediiksiyon grubunda

rediiksiyon sonrast TTTS’nun geriledigi ve %35’te
tek bir amniyorediiksiyon islemi ile bu durumun sag-
landig1 gosterilmistir ve bu grupta her iki fetiisiin sag
kalim1 %85,7 bulunmustur. Tki hastada islemden sonra
bir hafta i¢inde komplikasyon gelismis ve bir hastada
erken membran riiptiirii diger hastada ise spontan pre-
term eylem goriilmiistiir. Literatiire bakildiginda TTTS
olgularinda amniyorediiksiyon sirasinda daha ¢ok teda-
vi sonuglarnin paylasildigi, komplikasyon oranlarinin
bir ¢ok calismada verilmedigi ayrica en fazla ne kadar
stvinin bosaltilabilecegi veya bosaltma hiz1 ile ilgili net
Onerilerin olmadig: goriilmektedir. Bu konudaki bilgiler
daha cok tekil gebeliklerdeki ¢aligmalardan elde edilen
verilerden gelmektedir ve TTTS olgularina uyarlanip
uyarlanamayacagi hakkinda bir 6neri bulunmamaktadir.
Thompson ve ark. (16) tarafindan yapilan derlemede
ciddi maternal rahatsizlik hissi veya solunum sikinti-
st nedeniyle amniyodrenaj yapilan 100 tekil gebelik
olgusunda ablasyo plasenta riski iki kat artmis bulun-
mustur. Kleine ve ark. (17) tarafindan yapilan kontrollii
calismada polihidramniyos goriilen 135 gebenin 44’iine
toplam 53 amniyodrenaj yapilmis, 91 hastaya invaziv
bir girisim yapilmamistir. Amniyodrenaj islemi en de-
rin tek cep 8 cm olana kadar veya en fazla 5000 cc siv1
bosaltilana kadar devam edilmistir ve 48 saat iginde
amniyorediiksiyon yapilan hicbir hastada ablasyo pla-
senta gelismemistir ayrica preterm dogum, PPROM,
fetal 6liim gibi perinatal olumsuz sonuglar degerlendi-

rildiginde amniyodrenaj yapilan hastalarda bu kompli-
kasyonlarin artmadigi goriilmistiir. Dickinson ve ark.
(18) tarafindan yapilan kontrollii ¢calismada 138 tekil
gebelik ve toplam 271 amniyodrenaj islemi uygulanmis
ve higbir hastada ablasyo plasenta gelismemistir. Bu ¢a-
lismada islem sirasinda elektronik aspirator kullanilmis
ve saatte ortalama 100-125 cc j-hizla bosaltim yapilmus,
2000-2500 cc’den daha fazla sivi bosaltilmamistir. Biz
olgumuzda ortalama 80-100 cc/dakika hizla 2800 cc si1-
viy1 toplamda 30 dakikada bosalttik.

SONUC

Ikizden ikize transfiizyon sendromu ile komplike olmus
monokoryonik ikiz gebeliklerde amniyodrenaj halen se-
¢ilmis hasta grubunda tercih edilecek tedavi yontemidir.
Isleme bagl ablasyo plasenta, preterm dogum, PPROM
gibi komplikasyonlarin diisiik oranda da olsa gortilebi-
lecegi akilda tutulmalidir. En fazla ne kadar sivi bosalti-
labilecegi ve bosaltim hiziyla ilgili daha fazla calismaya
ithtiyag vardir.
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