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Anadolu Kardiyoloji Dergisi (AKD), cift-kér “peer-review” dergi olarak kardiyoloji
alaninda kesinlikle klinik kardiyoloji uygulamalar ile ilikili olabilecek deneysel,
temel bilimler, orijinal klinik calismalan, mezuniyet sonrasi kardiyoloji egitimi,
Gzellikle Tirkiye toplum saglgi ile ilgili incelemeler, olgu sunumlan, bunlara
yanlendirilen cesitii soru, cevaplan ve katkilar, kardiyoloji tarihi, yayin ve arastirma
etigi ile Devlet kurumlaninin hekimlerle ilgili kardiyoloji konularindaki, diistiniilen,
uygulanan, degisen iliskileri ile Tiirk ve tim Diinya Kardiyoloji Demeklerinin
calisma ve gelismelerini yaymlar. Editdriin yazi segimine temel teskil edecek
hakem heyeti, dergide belirtilen danigmanlar ile yollanan yazi igin yurt ii-isi
bagimsiz otdrlerden secilir. Anadolu Kardiyoloji Dergisi Subat, Mart, Mayis,
Haziran, Agustos, Eyliil, Kasim ve Aralik aylarinda olmak iizere, yilda 8 sayi gikar.

Tiirk dilini iyi kullanmak ¢ok Gnemlidir. Tiirk Dil Kurumu'nun Tiirkce st
ve yazim kilavuzu ile Tirk Kardiyoloji Derneginin Kardiyoloji Terimler So:
yazida temel alinmalidir. Ingilizce yazilan yazilar 6zellikle desteklenmektedir.

Deneysel, klinikveilag icinilgili uluslararasiar uygun(Helsinki
Declaration of 1975, revised 2008- http:/A net/en
b3/indexhtml, “Guide for the care and use of laboratory animals- wwwnap edu/

catalog/5140.html) etik komisyon raporu gerekmektedir.

Tiim otrler bilimsel katki, oran ve ilgii sorumluluklanni; aynca cikar gatismasi
olmadigini bildiren toplu imza ile yayina katimalidir. Aragtirmalara yapilan kismi de olsa
nakdiya da ayni yardimlarin hangi kurum, kurulus, ilag-gerec firmalannca yapildi dip
not olarak bildirilmelidir. (ICMJE Potansiyel Cikar Catismalan Bildirim Formu ve Yazarlik
Katki formu www.anakarder.comtan ulagilabilir). Dergimizin yayn ve aragtirma etigiile
ilgili uygulamalan ICMJE, COPE ve HEART Grubu kurallar ile uyumludur.

0Ozgiin Aragtirma, hatta bazi Olgu Sunumlaniigin genel etik kurallar cergevesinde
yaymnin yapildigi kurumun yetkililerinin haziladig etik kurul onayr ya da esdegeri
bir kabul yazisinin sunulmast sarttir. Olgu sunumlari ve Ozgiin Goriintiiler igin
sinirli yer aynldigindan, yiiksek bilimsel ve akademik kalitesi 6zgiin arastrma ve
derleme yazilan éncelikli kabul etmekteyiz.

Yazilardaki diisiince ve dneriler tiimilyle yazarlarin sorumlulugunda olup, editér
ve yardimcilarinin kanaatlerini yansitmaz.

Yazilar bagka yerde yayinlanmamis olmalidir. Daha dnce bilimsel toplantilarda
200 kelimeyi gegmeyen 6zet sunumlarinin yayinlan, durumu belirtilimek kosulu
ile kabul edilebilr.

islemleri yiritiiliip karar agamasina yaklagmis olan yazilarin, makul bir neden
olmadan geri cekilme talebi “ret” kapsamina girmektedir.

Yayina kabul edilen yazlar icin birinci yazar, Tiirkge ve Ingilizce agisindan oldugu
gibi, metinde temel degisikiik yapmamak kaydi ile diizeltmelerin editdrlerce
yapimasini kabul etmis sayilr.

Yazllann dergide yayinlanmak tizere kabul edilmesi icin; atif alabilme olasilii,
orijinal ve bilimsel akademik iist diizeyde olmasi dn kosuldur.

Genel Kurallar

Yazilar derginin cevrimici makale kabul sistemi www.anadolukardiyolderg.com
aracilig ile Bas Editor ofisine gonderilebilir: Ayrintili bilgi www.anakarder.com.
Yayina kabul edilmeyen yazilar, sanatsal resimler harig geriye yollanmaz. Tim
yazllar, editorler basta olmak tizere, editdr danismani, istatistik danismanlari ve
en az (i danisman-hakem tarafindan incelenir. Yazi konusunun en onde gelen
otdrii olan, fakat calismanin disinda olup yazarlarla ve kurumlari ile iliskisi-bilgisi
olmayan (¢ kisinin ilk yazar tarafindan - hakem olarak dnerilmesi dergi icin cok
6nemlidir. Daha dnce baska bir dergive yollanan ve yayinlanmayan yazilarin,
hakem raporlarinin da birlikte yollanmasi zorunludur ve alinacak kararlarin
cabuklastinimasina yardimei olacaktr.

Editor, hakemlere yaziyi géndermeden dnce asagida bildirilen bicimsel kurallara
uygunlugunu aragstinr. Diizeftmeler orijinal metin degil, diizeftiimesi istenen
béliimlere kisith olmalidir. Yazlar yollanmadan 6nce yazim ve ¢izim hatalarindan
tam olarak anindinimalidir.

Yazm Kurallanna uygun hazirlanmayan makaleler degerlendirmeye
alinmayacaktir. Yazardan revizyon bekleme siiresi 24 giin, hakemlerde bekleme
siiresi 21 ginddir.

Makalelerin formati “Uniform Requirements for Manuscripts Submitted to
Biomedical Journals: Writing and Editing for Biomedical Publication (http://
wwwicmje.org/)” kurallarina gére diizenlenmelidir.

Makale ile birlikte doldurulmus Yazarlik Katki Formu sunulmasi gerekir. Derginin
Yazarlik Katkilar ile ilgili kurallar CSE (http:/mww.councilscienceeditors.org/ida/
pages/index.cfm?pageid=3376) ve ICMJE http:/ivww.icmie.org/ethical_1author.
html) 6nerileri ile uyumludur.

Uzgun Aragtlrmalarve Derlemeler in sunumu calisma bildirimi kilavuzlarina gére

lidir: randomi lismalar icin CONSORT, gdzlemsel calismalar
icin STROBE, tanlsal degerh gall§malar icin STARD, sistematik derleme ve
meta-analizler igin PRISMA, hayvan deneyli calismalar icin ARRIVE, randomize
olmayan davranis ve halk sagligina miidahale calismalari icin TREND.

Haziran 2012 tarihinden itibaren Anadolu Kardiyoloji Dergisi'nde basimak istegi
ile yollanan olgu sunumlari ve dzgiin goriintiilerin incelenmeye baglanmasi
icin birinci yazannin Anadolu Kardiyoloji Dergisine bir yillik abone olmasi
gerekmektedir. Bu abone kosulu yalniz yazinin incelenmeye baslanmasi icin
olup, hichir sekilde basima kabul ya da basim icin dncelik saglamamaktadir.

Abone olan otoriin yazisi genel kurallar ve ¢zel béliimler baghgindaki usul ve
esaslara gére degerlendirmeye alinir; kabul garantisi saglamaz. Abonelik ticreti
120 TL olup iglemler igin yayineviyle temas kuruimalidir: AVES- 0212 589 00 53 -
info@avesyayincilik.com

1. Ozgiin Arastimalar. Yazinin tiimiiniin 5000 kelimeden az ve yalnizca anlamada
gerekli olan sayi ve icerikte tablo ve grafik destegi olmalidir. Kaynaklarin 50°'den
az olmasi inandiricilik icin genelde yeterlidir.

1.1- Kapak sayfast: Birinci sayfadir ve ayn WinWord dosyasi olarak diizenlenir.
Yazarlarin tam ve acik isimleri, son aldiklan akademik unvanlar ile 50 karakteri
gecmeyecek sekilde yaznin basligi yazilir. Yazarlarn ilgili olduklan kurum,
bdliim ve sehir sira ile bildirilir. Birden fazla yerde yapilan ¢alismalar sembollerle
aciklanir. Bu sayfanin altina yazismaya yetkili, diizeltmeleri yapacak yazarin
acik adi, posta ve e-posta adresi, telefon ve faks numaralan yazilir. Aynca
calisma bilimsel toplantida 6nceden bildirilen kosullarda teblig edildi ya da 6zeti
yayinlandi ise agiklama yapilir.

1.2- Ozgiin aragtirma makalesi icin boliimlii 6zet: Mutlaka 250 kelimeden kisa
hazirfanmalidir. Bu 6zet Amag, Yontem, Bulgular, Sonug seklinde alt bagliklarla
diizenlenir. NLM MESH terimleri (http:/wwwnim.nih.gov/mesh/MBrowserhtml
adresinde bulunabilir) ile uyumlu 6 tane anahtar kelime bdliimlii 6zetin altinda
verilmelidir.

13- Ingilizce bdliimlii dzet: 1.2 maddenin kurallarina uymak kogulu ile hazrlanan
Ingilizce bélimlii dzettir.

14- Metin: Makale Bagli, Giris, Yontemler (alt baslikh), Bulgular, Tartgma,
Calisma kisittamalar ile Sonuglar ve Kaynaklar kismlarini icermelidir. Metnin
ozellikle yontemler, bulgular ve tartisma kisminin alt bagliklara bélinmesi yararli
olabilir. Metin toplam 5000 kelimeyi gecmemeli ve 12 Times New Roman yazim
sitili ile yazimalidir . En sona tesekkiir yazilacak ise, ciddi bilimsel katki disinda
arastirmanin yiiriitiimesine énemli katkida bulunanlarla, yazinin son sekiinin
verilmesine yardim edenler zikredilirBu bilginin e-posta ile gonderilmesi gerekir
veya ayn WinWord dosyasinda “Tesekkiir Notu” olarak sisteme yiiklenir.

15 Istatistiksel analiz, Tibbi dergilerdeki istatistik verilerini bildirme
kurallarna gére yapimalidir (Altman DG, Gore SM, Gardner MJ, Pocock SJ.
Statistical guidelines for contributors to medical journals. Br Med J 1983:
7; 1489-93). Istatistiksel analiz igin kullanilan yaziim tanimlanmalidir. Siirekli
degiskenlerin karsilastinimasinda parametrik testler kullanildigi zaman verilerin
ortalamazstandart sapma olarak bildiriimesi gerekir, parametrik olmayan
testler icin de Medyan (Minimum-maksimum) veya Medyan (25inci ve 75inci
persantiller) degerleri olarak bildirilmesi gerekir. lleri ve karmagik istatistiksel
analizlerde, gérecelirisk (RR, relative risk), olasilik (OR, odds ratio) ve tehlike (HR,
hazard ratio) oranlan giiven araliklan (confidence intervals) ve p degerleri ile
desteklenmelidir.

1.6- Kaynaklar: Metin icinde gecis sirasina gdre numaralandinir. Ayn sayfada
cift aralikla diizenlenir. Kisisel bilgi, yayinlanmamis veriler, baskida gibi
ulagilamayan kaynaklar burada degil, metin iginde parantezle sunulur. iki yildan
eski 6zetler kaynakgaya alinmaz; alinanlar parantezde (abstr) seklinde verilir.
Kaynaklarin gergekliginden yazarlar sorumludur.

Periyodikler: Standart makale: Dergi isimlerinin kisaltmalari Index Medicus
listesine gdre yapilir (dergilerin kisaltmalan igin NLM tarafindan her il
yaynlanan MEDLINE dergilerin listesine http:/Amww.nlm.nih.gov/tsd/serials/lji.
html adresinden ulasilabilir). At yazar ve daha az olan makalelerde tiim otérler
yazilir. Yedi ve fazla olan otérlerdenilk altisi yazilir ve “et al.” ilave edilir.

Yazar isimlerinden sonra, 0 yazinin tam baslis, yil, cilt ve sahifeler siralanir.

(Ornek: Miiller C, Biittner HJ, Petersen J, Roskomun H. A randomized comparison
of clopidogrel and aspirin versus ticlopidine and aspirin after the placement of
coronary-artery stents. Circulation 2000; 101: 590-3.

Kitaplar
Kitap icinde baliim: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James
AE, editors. Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974. p.273-85.

Tekyazarli kitap: Cohn PF. Silent myocardial ischemia and infarction. 3rd ed. New
York: Marcel Dekker; 1993.

Yazar olarak editor (ler): Norman 1J, Redfern SJ, editors. Mental health care for
elderly people. New York: Churchill Livingstone; 199.

Toplantida sunulan makale:

Bengisson S. Sothemin BG. Enforcement of data protection, privacy and
security in medical informatics. In: Lun KC, Degoulet P Piemme TE, Rienhoff
0, editors. MEDINFO 92. Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland;
1992. P1561-5.

Bilimsel veya teknik rapor:

Smith P Golladay K. Payment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX) Dept. of Health and Human
Services (US). Office of Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Tez:

Kaplan SI. Post-hospital home health care: the elderly access and utilization
(dissertation). St. Louis (MO): Washington Univ. 1995.

Elektronik formatta makale:

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis
(serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from:
URL: http:/ www.cdc.gov/ncidodIEID/cid.htm.

17 §eklller Tablolar ve Resmler $ek|I ve re5|mler hasta, doktor, kurum isimleri

yecek sekilde hazirl ayn olarak, metin iginde gecis
swasma gére numaralanarak verilir. Baglik ve altyazilar ayri bir sayfada sunulur.
Grafiklerde yeteri kalinlikta ¢izgi kullanilir. Bylece gerekli kiigtiltmelerde kayiplar

A-llI

en aza iner. Genislikler 9 cm. ya da 18 cm. olmalidir. Gizimlerin profesyonellerce
yapiimasi uygundur. Gri renkler kullanil lidir. Kullanilan kisaltr

kisimda alfabetik sira ile mutlaka aglklanmahdlr Tablo ve $ek|| ba§||k|annda ve
tablonun yazi icinde anil la Roma ullanil Metin, Tablo
ve Sekillerde kullanilan ondalik sayilar nokta ile aynimalidir. Ozeliikle tablolar
metni aciklayici ve kolay anlagilir hale getirme amaci ile hazirlanmali ve metnin
tekrar olmamalidir. Siyah/beyaz, gri tonlarda resimler/sanat eserleri yazarlara
ek maliyetsiz basiimaktadir. Ancak renkli resimler/ sanat eserlerinin baskisl icin
yazarlardan 6demeleri istenecektir.

Ayrintilar igin Bas Editor Ofisi ya da AVES Yayincilik ile temasa geginiz.

o

Not Dergimizin web say (www. com), derginin baski
versiyonunda olgu sunumu ve orijinal goriintiilerinde yer alan resimlere ek
olarakvideo/hareketli gdriintiiler ve ekstra imaj/statik gériintiiler yayinlanacaktr.

1. Imaj/statik gériintii formatinda sunumlar: JPG, GIF, TIFF BMP
2.Video/hareketli gériintii formatinda sunumlar: MPEG, VMFE

3. Dosya boyutu maksimum 2 MB olmalidr.

4. Resimlerde ve 6zellikle video gériintiilerinde doktor, kurum, sehir ve hasta
tanimlamalan tiimdi ile silinerek yollanmalidir.

Makalenizde yer alan tablolar, sekiller ve resimler icin orijinal olduklan ayrca
bildiriimeli. Orijinali diginda ve baska kaynaktan alindiklarnda mutlaka alinan
kaynaga atifta bulunmal ve alinan kaynagin “hardcopy” veya elektronik
formatta (** pdf) versiyonlan Telif Hakki sahibinden (yaymnevi, dergi veya otr)
baskiya alinan izinler ile birlikte Bag Editor ofisine sunulmali.

Kaynaklar, sekiller ve tablolar ile ilgili kurallar tiim makale tiirleri igin gecerlidir.

Ozel Béliimler

2. Derlemeler: Dogrudan ya da davetli otdrler tarafindan hazirlanabilir. Bir bilgi
ya da konunun Klinikte kullaniimasi igin son vardigi diizeyi anlatan, tartisan,
i | o

en ve ileride yapilacak yon belirleyen bir yazidir.
Yazannln konusunda otdr olmasi ve atifta bulunulmus yazilan gerekir.

Béliimsiiz ézet: 250 kelime ile sinirlicir. NLM MESH terimleri (http:/www.nim.nih.
gov/mesh/MBrowserhtml adresinde bulunabilir)ile uyumlu 6 tane anahtar kelime
béliimlii dzetin altinda verilmelidir. Kelime sayisi 5000, kaynak sayisi 50 le sinirlidr.

3. Editoryel Yorum: Dergide cikan bir aragtirmanin o konunun otdrii veya iyi
degerlendirme yapan hakem tarafindan kisaca degerlendirilmesi amac giider.
Sonunda; klinik anlam ve kisa 6zet bulunur.

4. Olgu Sunumlan: Otdrlerce de cok nadir gérillen, tanida ve tedavide giiclik
gosteren ya da uygulamada genellikle gdziimiizden kactgi anlagilan, yeni
bir yontem onerilen, textbook'larda olmayan bilgileri iceren cok ilgi cekici
ve Ggretici sunular yayinlanabili. Bu Gzelliklere sahip olgular sinirl sayida
basimaktadir. Video gériintiisii olanlarin basima sansi yiiksektir. On kaynak
ve 700 kelime ile sinirlidir, 6zeti bulunmamakla birlikte, Ingilizce baslik igerir.Olgu
sunumu formatimiz, Introduction/Giris, Case Report/Olgu Sunumu, Discussion/
Tartisma, Conclusion/Sonug bagliklarindan olusmaktadir.

5. Bilimsel Mektup: Yeni bilimsel bulug ve verileri duyurmayr amaclayan, Klinik
acidan 6nemli ancak on bildiri niteliginde olan yazilar bilimsel mektup olarak yayna
kabul edilir. Bilimsel mektuplar icerik olarak aft bagliksiz olup toplam 900 kelimeyi
agmamalidirlar. Referans sayisi 10, tablo ve resim sayistise 2ile sinirli olmalidir.

6. Editore Mektuplar: Derginin temel yayin amaglarindan birini olusturmaktadir.
Yaymnlanan bir yazinin Gnemini, gozden kacan bir yapisini ya da noksaninitartisir.
Yazarlar, yayinlanan makaleler hakkinda yorum iceren mektuplar disinda da
okurlanmizin ilgi alanlarina giren konular veya dzellikle editici vakalar hakkinda
da Editére Mektup formatinda yorumlarini sunabilirler. Besten fazla kaynak
gosterilmez. Baglik ve bdliimleri yoktur. En fazla 500 kelimeden olusturulur.

7. Egitim: Son yillarda arastrma sonuglari ile kesinlesen, akademik diizeydeki
egitimde yerini alan ve klinik uygulamada yer bulan bilgiler ayrntilan ile sunulur.

Béliimsiiz 6zet: 250 kelime ile smlrlldlr NLM MESH terimleri (http;/mwww.nim.
nih.gov/mesh/MBrowserhtml ad bilir) ile uyumlu 6 tane anahtar
ke||me bolimlii Gzetin altinda verilmelidir. Kelime sayist 5000, kaynak sayisi 50

ile sinirlidir.

8. Orijinal Goriintii: Klinik bilime dayal dnemli bulgulan yansitan, kardiyovaskiiler
hastaliklann temel mekanizmalarina isik tutan, anormallikleri vurgulayan veya
yenitedaviydntemlerini aydinlatan carpici ve nadir goriintiiler yayina kabul edilir.
Video goriintiisii olanlann basiima sansi yiiksektir. Baglig ile beraber tanimlayici
metin ve resim alt yazilar (kaynaksiz) toplam 250 kelimeyi gegmemelidir. Orijinal
goriintii kurallanina gore hazirlanan makale yalnizca e-sayfa olarak yayinlanir.

9. Tarihten Notlar: Tiirkiye icin 6zellikle, Kardiyoloji ve ilgili branglardaki 6nemli
tarihi olaylan aciklayan, hastaligin tani ve tedavisinin tarihi ile ilgili yeni bilgileri
ortaya cikaran makalelerdir. Yeni tarihsel bulgular konu ile ilgili uygun arastrma
calismalarinin sonucu olmalidir. Tarihten notlarin ierigi altbasliksiz olmalidir ve
900 kelime, kaynak sayisi 10ile sinirlidir.

10. Yayin Etigi: Derginin bu bélimiinde yayinlanan igerik yayin etigi ile ilgili aktiiel
bilgileri aktaran makalelerdir ve etik ihlali vakalandir. Makaleler 900 kelime ve
kaynak sayisi 10 ile sinirlidir. Yayin Etigi konusunda Prof. Dr. Arif Aksitin terciime
ettigi “COPE Yayin Etigi Komitesinin Akis Semasi” 6mek alabilirsiniz.

1. Tamisal Bilmece: Okuyucularin dikkatini cekecek, nadir gdriilen olgularin
dogrudan, goriintilenme ydntemleri, EKG ya da operasyonda elde edilen
fotograflan makroskopik-mikroskopik anatomik, patolojik bulgular yayinlanabilir.
0Ozgiin gériintilerden farkl olarak olgu ve resmin tanisi- sonucu dnce gizlenir;
coktan secmeli seklinde 4 soru hazirlanir. Derginin sonraki sahifelerinde kesin
tani-sonug, agiklama ve ogretici resimlerle dogru cevap bildirilir; tartisma ile
degerlendirilir. Gonderilen olgu sunumu veya dzgiin gorintiiyii Bas Editor,
yazarin iznini alarak bilmece formatina cevirebilecedi gibi, yazarlar 500 kelimeyi
gecmeyecek sekilde 8 kelimelik baglk ve iic kaynak, bes resim ve video
ekleyerek bilmece yazilarini yollayabilirler.
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words - could be accepted for consideration.

The ion requests of ipts, being under and close to the
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The authors of the paper accepted for publication in AJC should be in consent of that
editors could make corrections without changing the presented data or the basic
meaning of the text of the manuscript written either in Turkish or English languages.

To be accepted for publication, itis required that manuscripts should be original and of
high scientific and academic quality, with probability of being cited.

al Guidelines

Manuscripts and accompanylng letters could be suhmIttedtmhe Edrtor -in-Chief office
through on-line system Iderg.com: you
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Rejected manuscripts, except artwork usually are not returned. All manuscripts are
reviewed by editors, editor’s consuttant, statistical consultants and at least three experts/
referees. Proposal of names of three ind fent referees, who ar fthe studh
and had no relationship with authors or author's institutions, but are experts in the field of
the study, by first author is important for the journal.

In case of previous submission of manuscripts for consideration to other journals,
submission of manuscripts together with referee’s reports is mandatory and will
facilitate the consideration.

Before sending manuscript for review to referees editor checks the adherence of
the manuscript's format to general guidelines. The spelling and grammar errors are
required to be corrected before submission of manuscript. The revised versions of
manuscripts should include incorporated revisions hlghllghted

Manuscripts that do not comply with ill not undergo pe

Authors are required to submit the revision within 24 days, and the referee” evaluation
period is limited by 21 days.

Manuscrlpts format should be in accordance with Uniform Requirements for
jical Journals: Writing and Editing for Biomedical
Publication (available at http//www.lcmjeorg/)

The filled authorshi ibutions form must be submitted along with ipt The
|ouma| s rules on aulhorshlp ibutions are in li with CSE (t
councilscier ex.cfm?pageid=3376) ~ and ICMJE (http//

wwwicmje.org/ethical_1authorhtml) recommendations.

Starting from June 2012, in order to be considered for review, it is obligatory for the
case reports and original images submitted to the Anatolian Journal of Cardiology that

the first authors must subscribe to the journal for at least one year. This obligation is
needed to begin the rewew process and does not pruwde any priority in acceptance
or p The of the iber author is reviewed
tothe ions and principles defined under the related titles, General
Guidelines and Special Parts. One- yearsubscnpnon priceis 120 TLand itis necessary
to contactwith publication house: AVES- +90 212589 00 53 - info@avesyayincilik.com

Original Investigations and Reviews should be presented according to the
guidelines: randomized study — CONSORT, observational study — STROBE, study
on diagnostic accuracy — STARD, systematic reviews and meta-analysis PRISMA,
animal experimental studies — ARRIVE, nonrandomized behavioral and public health
intervention studies — TREND.

1. Original research articles: Manuscript should not exceed 5000 words and should
be accompanied by necessary number of tables and figures. Fifty references seem
to be enough for confidence.

1.1 Title page is the first page of the manuscript, which should be uploaded as separate
WinWord file and include: full names of authors with their last academic degrees and
manuscript title consisted of no more than 50 characters. These should be followed
by complete descriptions of the department, institutions and city, country where
the work was done. If the study was performed at different institutions it should be
noted by symbols. Full address for correspondence contains full name of the first
author or responsible authors, postal and e-mail addresses, phone and fax numbers.
If manuscripts content has been presented before, time and place of the conference
should be denoted.

1.2 Structured abstract, in Turkish language should not exceed 250 words and consists
of the Objective, Methods, Results and Conclusion sections. No more than 6 keywords
concordant with NLM MeSH vocabulary terms (available at http;/Awww.nim.nih.gov/
mesh/MBrowserhtml) must follow the structured abstract.

1.3 Structured abstract in English language written due to the above mentioned in part
12rules.

1.4 Main text includes Introduction, Methods, Results, Discussion, Study Limitations,
Conclusions and References sections. It would be useful to present Methods,
Results and Discussion parts with subsections and subtitles. Main text should not
exceed mwords and should be written in Times New Roman 12 font style. Finally,

to persons who significantly contributed to the study or assisted in
preparing article should be done appropriately. The latter note should be sent by e-mail
or uploaded to the system in form of separate “Acknowledgement” WinWord file.

15 Statistical analysis should be performed in accordance with guidelines on reporting
statistics in medical journals (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med J 1983: 7; 1489-93)). Describe
software used for analysis. For p ic tests represent conti variables as
Mean:Standard Deviation, while for nonparametric tests represent data as Median
and range (Minimum- Maximum) or Median and interquartile range (25th and 75th
percentiles). Whenever complex analyses are used support the relative risk, odds or
hazard ratios values by providing confidence intervals and p values.

1.6 References are numbered in order of citation in the main text and are typed on
separate page in double space fashion. Personal communications, unpublished data,
manuscripts under publication processing are cited in the main textin parenthesis, but
notinlistof references. Those abstracts thathad been published more than 2years ago
are not accepted as references.

Publications in kind of abstracts are noted in parenthesis (abstr). Authors are
ible for accuracy of ref

Periodicals:

Standard journal article: Abbreviations of journal titles should be done in accordance
with journal abbreviations used in Index Medicus (for journal abbreviations consult
List of Journals indexed for MEDLINE published annually by NLM at http:/wwwnim.
nih.gov/tsd/serials/ljihtml). In case of six or less authors numbers list of all authors is
required. If number of authors exceeds seven, list first 6 authors followed by et al. A
list of authors should be followed by the full title of the article, journal title, year, volume
and page numbers.

Example: Muller C, Buttner HJ, Peterson J, Roskomun H. A randomized comparison
of clopidogrel and aspirin versus ticlopidine and aspirin after placement of coronary
artery stents. Circulation 2000; 101: 590-3.

Books:
Chapter in a book: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE,
editors. Cardiovascular Medicine. St Louis: Moshy; 1974.p. 273-85.

Personal author(s): Cohn PF: Silent myocardial ischemia and infarction. 3rd ed. New
York: Marcel Dekker; 1993.

Editor (s), compiler(s) as author: Norman IJ, Redfern SJ, editors. Mental health care for
elderly people. New York: Churchill Livingstone; 19%.

Conference paper:

Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P Piemme TE, Rienhoff 0, editors. MEDINFO
92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10;
Geneva, Switzerland. Amsterdam: North-Holland; 1992. P 1561-5.

Scientific or technical report

Smith P Golladay K. Payment for durable medical equipment billed during skilled
nursing facility stays. Final report. Dallas (TX) Dept. of Health and Human Services (US).
(Office of Evaluation and Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

Dissertation:
Kaplan SI. Post-hospital home health care: the elderly access and utilization
(dissertation). St. Louis (MO): Washington Univ. 1995.

Article in electronic format:
Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial
online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from: http; www.
cdc.gov/ncidod|EID/cid.htm.

1.7. Diagrams, Tables and Figures: The figures and pictures should not contain the

names of patients, doctors or institutions. Figures and pictures should be sent to the
Editor-in-Chief office. They should be printed in separate from main text pages and
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numbered in order of citation in the text. The comments for tables, diagrams and figures
are explained in a separate page with brief title. The sufficiently thick lines could be
used while preparing of graphics, thus preventing the losses in the quality of graphics
while decreasing their size. The largest appropriate and acceptable size of graphics is
8-9.cm or 16-17 cm in width. Figures should be done professionally and no gray colors
be used. Used abbreviations should be explained in alphabetic order in the footnote
of the table or figure’s legend. Do not use Roman numbers in the numeration of tables
and figures within text and their titles. The decimal numbers in the text, tables and
figures should be separated by period. Especially, the text of tables should be easily
understandable and explanatory and should not repeat the data presented in the main
text. The pictures/art works in black and white, grey colors are published without
additional costs for authors. The color pictures/art work will be published at additional
costs - please contact the Editor-in-Chief office and AVES publishing house.

Note: In addition to printed version of pictures in case reports and original images
published in the journal the video/movie images and additional static images are
published in the journal's web site www.anakarder.com

The requirements for web site video/movie and static images are:

1. Static images should be submitted in one of the following formats: JPG, GIF TIFf, BMP
2.Viideo/movie images should be submitted in following formats: MPEG, VMF

3. The maximum size of the file should be no more than2 MB

4.Vid ie images and figures/phatographs should be sent without description of
doctor’s or patient's names, institutions and places of origin.

The originality of tables and figures should be confirmed in the accompanying
letter. In case of reproduction of tables and figures from other published sources,
the appropriate citation should be done and the original source either in hardcopy
or electronic (**pdf) format along with the obtained permission for publication
from Copyright owner (publisher, journal or author(s)) should be submitted to the
Editor-in-Chief office.

The rules for title page, references, figures and tables are applicable for all types of
manuscripts.

Special Parts

2. Reviews: are prepared by authors or by invited authors. This manuscript should
contain the evaluation, discussion, analysis and synthesis of the newest and updated
knowledge on topic, intended to be used in clinic, and should define the perspectives
for further research. The author should be an expert and have cited published works
inthe area of interest.

2.1 Unstructured abstract limited to 250 words is required. No more than 6 keywords
concordant with NLM MeSH vocabulary terms (available at httpy/Awwwnim.nih.gov/
mesh/MBrowserhtml) must follow the unstructured abstract. Word countis limited by
5000 and references number is limited by 50.

3. Editorials: This type of article is a brief evaluation of published manuscripts by
authority in the field of investigation other than referees of the journal. At the end of
editorial usually a summary on clinical significance of the study is required.

4. Case reports: ing from di ic and ed | point of view case
reports conceming seldom, rare seen even by authorities, those one that usually
diagnosed and managed with difficulties, and those cases which description is
usually missing in clinical practice applications are published. Limited number of
case reports is published. Articles accompanied by video/movie images have high
priority for publishing. Case reports consist of introduction, case report, discussion and
conclusion parts. Reference and word count numbers are limited (no more than 10and
700 words), and no abstractis required.

5. Scientific letter: The articles in form of preliminary report aimed to announce the
new scientific thoughts and data are accepted for publication as scientific letters. The
content of the scientific letter should not contain subheadings and is limited by 900
words. The number of references is limited by 10, and number of figures and tables
should not exceed 2.

6. Letter to the Editor: Letter to the Editor is one of the main reasons for publication of
this journal. It discusses the importance of the published manuscripts, their missing
and deficient sites and usually is limited by 5 references and do not exceed 500 words.

7. Education: Knowledge utilized in clinical applications, included in education
curriculum of academic level and confirmed by recent research results should be
represented.

7.1 Unstructured abstract limited to 250 words is required. No more than 6 keywords
concordant with NLM MeSH vocabulary terms (available at http;/www.nim.nih.gov/
mesh/MBrowserhtml) mustfollow the unstructured abstract Word countis limited by
5000 and references number is limited by 50.

8. Original image: The impressive and rare images reflecting important findings based
on clinical science, shedding light on fundamental mechanisms of cardiovascular
diseases, emphasizing anomalies, enlightening new treatment methods are accepted
for publication. Articles with panying vid iie images have high priority for
publishing. The article including the title, text and figure legends (without references)
should not exceed 250 words. Original images are prepared according with the above-
mentioned rules and are published in electronic only version.

9. Historical notes: The articles describing important historical events in cardiology
(particularty for Turkey) and relevant disciplines, revealing new information on history
of disease’s diagnosis and treatment. The new historical findings should be the result
of a proper research work on the topic.

The content of the historical notes should not contain subheadings and is limited by 900
words. The number of references is limited by 10.

10. Publication Ethics: The material published in this section of the journal includes
articles providing the on publi ethics and cases of
ethics misconduct. The articles are Ilmrted by 900 words and the number of references
is limited by 10. You can find COPE charts on publication ethics at: http:/Awww.

ffles/u2/All_f

1. Diagnostic Puzzle: Images which will be of interest for the readers, images of rare
cases, obtained from ECG, imaging methods or operation photographs , microscopic-
macroscopic anatomic and patologic findings can be published. Unlike the original
images, initial diagnoses of the cases are hidden; and four questions in multiple choice
format are prepared. Definite diagnosis-result, explanation and correct answer with
instructive images are declared on the ensuing pages of the journal. The Editor- in-
Chief can change the format of the question by permission of the authors of original
image or case report sent to journal. The authors can send puzzle article in a format not
exceeding a total of 500 words, with a maximum of 8 words in the title and up to three
references, five images videos.
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Editérden

Yayin dili ve uluslararasi yayincilik, Profesor Ozaydin ve
Anadolu Kardiyoloji Dergisi'nin basarisi, hakemlikler
Akademik Depresyon

On publication language and international publishing, success of Professor Ozaydin and
Anatolian Journal of Cardiology, peer-review and academic depression

Tiirkgemizin geligsmesi agisindan ulusal ve uluslararasi egiti-
min etkisinin ¢cok dnemli oldugu yadsinamaz. Dilimizin bilim dali
olarak gelismesinde bilim insanlarimizin birinci derecede sorum-
lu oldugunu biliyoruz. Bizler “dilci” olmasak da, bize destek
saglayacak, egitim verecek Tiirk dili uzmanlarinin destegine bu
konuda da biiyiik gereksinimiz var. Gerek hayranlik, gerek duygu-
sal, gerek tembellik ve kolaya kagmak nedeni ile; bilimdeki yeni
gelismelerle, uluslar arasi toplanti ya da yayinlarda goziimiize
carpan ve 6grendigimiz yabanci terimleri oldugu gibi, hemen ve
aynen kullanmayi yeglemekteyiz. Osmanli'nin son devirlerinde, o
zamanin yeni romancilar, Fransiz hayranligi ve gérgii-bilgi als-
verigimizin hizlanmasi ile, Fransa’da egitim goren her diizey ve
konudaki genclerin tagidigi Fransizca deyim ve sézleri pek aci bir
sekilde hicvetmislerdi. Ama Tiirkiyemizde gdgiislerinde yabanci
yazili “T-shirt"lerle gezen gencler (benim tiim torunlarim dahil)
Tiirk dili konusunda ne kadar gelistigimize en giizel!!! drnektir.
Bugiin diistiiiimiiz bu ¢ukur i¢in daha bir¢ok bagka neden ve
bahanemiz de ayrica bulunabilir.

Diger bir pencereden Anadolu Kardiyoloji Dergisi'ne baktigi-
mizda, 12 yil énce Tam Tiirkce'li olarak basladigimiz bu bilim
yayinciligi, globallesmenin en &nemli yarari olan bilimdeki bilgi-
aligverisinin kolay ve ¢ok hizlanmasi ile Mart sayimizda &zgiin
arastirma-derlemelerde tek bir Tiirkce yazi varken, Mayis sayisi
tiimii ile Ingilizce ¢ikti. Bu dil secimi konusunda bir zorlamamiz
ve 6nyargimiz olmadi. Ama sunu irdelemeler sonunda gérdiim ki,
Tiirkge yazilar atif almiyor, diger bir deyisle Anadolu Kardiyoloji
Dergisi'nin “Etki Faktorii"nii yiikseltmiyor. IF yiikselmeyince de
gelen yazi sayisi azaliyor, Anadolu Kardiyoloji Dergisi yazi yolla-
ma seciminde alt siralara diisliyor. Bu durumu yazarlara bildire-
rek emeklerimizi daha genis bir bilim alanina yaymalari agisin-
dan, secimlerini éneriyorum. Gegmis yiizyllda, Dr. Behcet adini
Tip Tarihine yazdirabildi ise {istiin hekimligi ve gozlem giiciinden
de dte, Almanca yayin yapan bir dergiyi sectigi igindir. O siralar-
da Tiirkge bilim dergilerinin varligi konusunu Tip Tarihgi’lerine
birakiyorum; her ne kadar meslekte tam yarim yiizyih doldurmus

Hayati biz mi kurguluyoruz, yoksa aktdrleri miyiz sadece?..

olsam hile. Sayin Mustafa Aydogan bir yayininda da “Alman
doktor Ganslenn, makalesinde diyabet tedavisinde kullanilan
insiilinin hastalara soluma yolu ile verilmesini dnerdi. Ancak
Ganslenn’in bu makalesi, Almanca yazildigi ve yillarca baska
dile cevrilmedigi icin degeri 1970°lere kadar anlagilamadan
kaldi” demistir.

Dostlara hatirini sorarken “Nasilsin?” dedigimde biri “Tiirkiye
gibi” diyerek cevaplandirdi. Agzimdan biiyiik bir “eyvahhh” ¢ikt.
Esasinda cevremdeki akademisyenlerde “Batsin bu Diinya”
havasini goriiyorum. Hem de “Baba”nin bahtsiz 6liimiinden daha
bile dnce. Bu sarki devir devir sdylenir. Bazen nedeni “ydneten-
ler” bazen de “ ydnetilen-akademisyen”ler olur. Ama halen
Akademik bir depresyon yasadigimizi biliyorum. Allah’tan bu
konuda (Anadolu Kardiyoloji Dergisi disinda) higbir ciddi akade-
mik sorumluluk ve yetkim yok.

Yapilan en iyi bir arastirma dahi kullaniimadigi (yayinlanmadi-
g1) takdirde bilimsel deger tasimaz. Okunacak ki; hipotezi sorgu-
lansin, yeni varsayimlar (retilsin, temel alinarak arastirmalar
yapilsin ve ya sonuglar kanitlansin ya da reddedilsin. Varsayim-
sorgulama-arastirma-kanitlama. Darilmayin; Anadolu Kardiyoloji
Dergisi'ne gelen ve maalesef haberleri olmadan ¢ok degerli ve
deneyimli, {ist diizey bilim insani hocalarmizin da adlarini tagryan
baz “6zgiin arastirma” yazilari giinliik gazetelerdeki bagliklar ve
icerikler gibi yazilmis, adeta bir “demec”. Sectigi konudaki temel
bilgileri yeteri kadar incelemeden, neden bu arastirmayi yaptigini
ve neler bekledigini belirten saglam bir hipotez kurmadan, ne
kanitlayacagini agiklamadan “hadi bir de buna bakalim” tarzin-
daki yazilar beni temelden ¢ok {iziiyor. Dergimiz ve 6ziimii asagi-
lanmig hissediyorum. Bazi akademik kadrolar i¢in zorunlu olma-
sa, YOK dayatmasa, yonetim kurullari sart kosmasa bu arkadas-
larimin kesinlikle ciddi bir arastirma ve bilgi liretme gibi gayretle-
ri olmayacak.

Yukaridaki aci gerceklere karsi Prof. Dr. Mehmet Ozaydin ve
arkadaslarinin “N-3 polyunsaturated fatty acids administration
does not reduce the recurrence rates of atrial fibrillation and
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inflammation after electrical cardioversion: A prospective ran-
domized study “baslkli, 2011-Haziran sayili Anadolu Kardiyoloji
Dergisi'ndeki yazisi hem JAMA, hem de Circulation’dan atif aldi.
Biiyiik onur duydum, kutlarim.

Hakemler esastir diyordum dnceki pek ¢ok yazimda. Onlar
bilimsel merak ve ciddiyetleri agisindan hakemligi islerinde
oncelikli siraya koyuyorlar. Aci bir kelime; “angarya”yr meslek
olarak almislar, higbir ciddi getirisi olmasa da. Zaten hakemligin
ne kadar dnemli bir is oldugunu gecen haftaki magta gordiik;
6limden ddndii. Ben olsam o isi yapmam. Ciinkii benim hakem-

lerimi bile o kadar koruyan gikmiyor. Ne var ki; bu konudaki
Editor'e mektubu 286. sayfada liitfen okuyun; 6zetle -hem yaz
yollayip Bas Editore 10 hakem segctiriyor yazarim, hem de
hakemlik 6nerime cevap bile vermiyor.

Olur bayle seyler.

Bilgin Timuralp
Bas Editor
Eskisehir, Tiirkiye

FEKLAVYE
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Cumhuriyet Kitap Eki, 31 Ocak 2013
Sayin Semih Poroy {istadimin izni ile.
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Editorial-Hot Topic

Shinya Yamanaka, M.D., Ph.D. - 2012 Nobel Prize Laureate: How his dream of
a research career provides vision for the next generation of young scientists

2012 Nobel Odiil Laureati Dr: Shinya Yamanaka nin arastirma kariyeri diisleri gelecek nesil geng
bilim adamlarina nasil bir vizyon aktariyor

Robert W, Mahley

Senior Investigator, Gladstone Institute of Cardiovascular Disease and Gladstone Institute of Neurological Disease,
President Emeritus/Founder, Gladstone Institutes, and Professor, Departments of Pathology and Medicine, University of California,
San Francisco, California- USA

The career path of Dr. Shinya Yamanaka started with a dream
to be a scientist and led to him receiving the 2012 Nobel Prize in
Physiology or Medicine. Dr. Yamanaka discovered how to convert
skin fibroblasts into induced pluripotent stem (iPS) cells, which
are embryonic-like stem cells that could become any of the more
than 120 different cell types in the body. His ground-breaking find-
ing, made through hard work, dedication, and a willingness to
follow the research wherever it led him, has changed medicine
forever. There is much to be gained by young scientists around the
world, including Turkey, from Dr. Yamanaka's career path and les-
sons learned, which can be summarized in just a few words:
develop a vision and work hard to achieve it.

Postdoctoral Fellowship at the Gladstone Institutes in

San Francisco

The year was 1993, and no one was returning Dr. Shinya
Yamanaka's phone calls. The physician and recent Ph.D. graduate
of Osaka City University had given up a promising career as an
orthopedic surgeon to pursue his dream as a research scientist.
But now he was not receiving any responses to his application to
become a postdoctoral research fellow in the United States.

Until, that is, Dr. Yamanaka's application came across the
desk of Thomas Innerarity, Ph.D., a senior investigator focused
on cardiovascular research at the Gladstone Institutes in San
Francisco. “I applied to many, many research institutes in the
United States, but | received no responses,” recalled Dr.
Yamanaka. “The one exception was Tom, who invited me to
come to Gladstone and be a part of his research laboratory.”

It was a wise decision. Founded in 1979, Gladstone is an inde-
pendent, nonprofit research institute that focused primarily on

research into cardiovascular and viral diseases at the time (later
adding a third focus on neurological diseases in the mid-1990s)
(www.gladstoneinstitutes.org). The work Dr. Yamanaka undertook
as a Gladstone postdoctoral fellow - and the Gladstone notion
that researchers must follow science wherever it leads - would
form the basis for his subsequent discovery of how to reprogram
adult skin cells into iPS cells. Now back at Gladstone as a senior
investigator, this former Gladstone postdoctoral fellow has won
the 2012 Nobel Prize in Physiology or Medicine.

When Dr. Yamanaka first arrived at Gladstone for his postdoc-
toral training more than 20 years ago, stem cells were far from his
mind. Rather, Dr. Yamanaka focused his research on finding new
ways to decrease the levels of low-density lipoproteins (LDL), a
major risk factor for coronary artery heart disease. It was widely
known among scientists that a protein called apolipoprotein (apo)
B was the principal component of LDL. Gladstone scientists were
investigating two forms of the apoB protein that existed in the
body. The longer form (apoB100), normally found in the liver, is the
structural protein of LDL and is recognized by LDL receptors that
take up cholesterol. Another shorter form, apoB48, is the struc-
tural protein of chylomicrons and is synthesized in the intestine.
Importantly, it does not bind to LDL receptors, making it less likely
to contribute to cardiovascular disease. Dr. Yamanaka sought to
understand how both forms were synthesized. If he could under-
stand that, he reasoned, he could then find ways to change the
longer form so that it would resemble the shorter and harmless
form and reduce the risk of heart disease.

In early experiments, Dr. Yamanaka studied an enzyme
called APOBEC-1, which facilitates synthesis of the shorter
apoB48 form. In the liver, APOBEC-1 is normally inactive, and the
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(Photo taken in Stockholm, Sweden, on the occasion of the awarding of the 2012 Nobel Prize in
Physiology or Medicine.)

longer apoB is synthesized in this organ. Working under Dr.
Innerarity’s guidance, Dr. Yamanaka and the other scientists in
the laboratory thought that by activating the APOBEC-1 enzyme
in the liver, they could mimic the intestinal process to create a
shortened form of the apoB protein that would lower LDL levels
and thus decrease the incidence of heart disease.

A failed scientific experiment?

The entire laboratory staff began planning and carrying out
the experiments needed to test this hypothesis. Twenty years
ago, experiments were very labor intensive because many of the
reagents had to be prepared in the laboratory - things that today
can easily be ordered from chemical supply catalogues. The
research team would line up along the entire laboratory bench
like an assembly line, with each person, including Dr. Yamanaka,
taking on a different step in the experiment. The team'’s experi-
ments on mice did show a reduction in LDL but, unpredictably,
the experiments also had an unintended side effect — the mice
developed hepatocellular carcinoma (1), which was a big disap-
pointment to all. Obviously, this approach would not be useful in
treating heart disease. Instead of getting discouraged, Dr.
Yamanaka, who had worked the hardest on this project, got curi-
ous. He wanted to understand what went wrong.

The Gladstone philosophy has always been to give scien-
tists-in-training, like Dr. Shinya Yamanaka, the freedom to follow
wherever their curiosity and the science lead, even if that
means switching research focus, primary methods, or disease
expertise. So for Dr. Yamanaka, this latest turn of events did not
constitute a failed experiment; but instead led to the beginning
of a new project. This curiosity and willingness to pursue a
research project, even in the face of what others would con-
sider a failure, have played a big part in making him the scientist
and the person he is today.
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Lessons learned by a young scientist

One of my roles as director of the Gladstone Institute of
Cardiovascular Disease and president of the Gladstone Institutes
was to encourage young scientists like Dr. Yamanaka. One year at
our scientific retreat | told them about the secret of having a suc-
cessful scientific career: “VW.” It had nothing to do with the fact
that | always drive a Volkswagen (VW) vehicle; rather, VW stands
for vision (V) and hard work (W). Dr. Yamanaka has often said that
one of the important lessons he learned at the Gladstone was the
notion of VW, which guided him even through difficult times. By
moving on from what some considered a failed project with a new
vision and hard work, he truly embodied this notion. Today, Dr.
Yamanaka frequently stresses to young scientists that being a
successful researcher and human being requires a clear vision
and a willingness to work hard to fulfill it.

A new path opens new doors

Dr. Yamanaka wondered if switching on APOBEC-1 in the
liver was responsible for the tumor growth in the liver. Further
research refined his theory: he found that switching on
APOBEC-1 in the liver altered NAT1, a protein that, when modi-
fied, causes tumors to develop. Dr. Yamanaka had therefore
found the cause of the tumor growth: expression of a dysfunc-
tional NAT1 (2). Now he wanted to find the solution.

Dr. Yamanaka wanted to study mice that lacked NAT1 to see
whether they would still develop cancer. Butto do so, he needed
to develop genetically modified mice - a process that required
embryonic stem (ES) cells. ES cells are called pluripotent, mean-
ing that they have the ability to develop into any type of cell, such
as skin, muscle, heart, or blood cells. To obtain the ES cells he
needed for his study, Dr. Yamanaka collaborated with Robert
Farese, M.D. a Gladstone investigator whose laboratory was the
only one with the tools to develop ES cell cultures. He learned
every aspect of this relatively new technique, from generating
and culturing the human ES cells to inserting the specific con-
structs lacking NAT1 into mouse eggs. However, he was not able
to reach the last stage of creating the genetically modified mice
because the NAT1-lacking ES cells that he developed never
matured; they just multiplied over and over again. Thus, by acci-
dent, he discovered that NAT1 was key to helping stem cells
transform into individual cell types. After he made this important
observation, he turned his central research focus to discovering
the genetic factors involved in this process.

Back to Japan to forge his vision for the future

His new direction eventually took him back to Japan where,
armed with the expertise gained at Gladstone, he undertook
what seemed to be an impossible undertaking: to find out which
genetic factors from among hundreds of possibilities instruct ES
cells to become other types of cells. He sought to understand
the molecular mechanisms that underlie the pluripotency and
rapid proliferation of ES cells and to identify the factors that
induce reprogramming. This laborious task involved sorting
through many different factors that influence cell development
and using them to reprogram somatic cells into ES-like cells. Dr.
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Yamanaka selected the most likely ones and began examining
them in various combinations. With what was widely seen as
stunning speed, he first announced the four genetic factors
behind his iPS breakthrough in mice in 2006 (3).

Dr. Yamanaka reported that adult mouse fibroblasts could be
induced to form pluripotent cells by expressing just four genes
(Oct4, Sox2, KIf4, and c-Myc). The next question Dr. Yamanaka
addressed was whether his method would work with human
cells. In the past, attempts to translate other findings (e.g.,
nuclear transfer) from mouse to human cells had been extreme-
ly difficult to carry out. However, in November 2007, Dr. Yamanaka
electrified the world with the news that iPS cells could be made
from human skin cells with the same factors used in mice (4).
The ease with which the iPS cell discovery was translated to
human cells emphasizes the fundamental importance of his
original work in mice. Dr. Yamanaka subsequently found that one
of the factors, c-Myc, was not needed, and that reprogramming
could occur in the absence of any genomic integration events,
and this was confirmed by others. Also in 2007, he showed that
iPS cells can produce fully reproductive mice - definitive proof
that iPS cells are pluripotent (5).

Dr. Yamanaka's original report was met with surprise and
disbelief. The vast majority of scientists believed that nuclear
reprogramming would require the use of early ES cells, via
nuclear transfer or cell fusion. Major efforts on three continents
to make nuclear transfer work in human cells had limited suc-
cess. Most biochemical efforts focused on identifying complex
combinations of “reprogramming factors” in the cytoplasm of
fertilized eggs. Thus, Dr. Yamanaka’s announcement that he
could induce iPS cells from skin cells with a simple cocktail of
four genes seemed too good to be true. His method (starting with
skin fibroblasts) was radically different from those of other sci-
entists (nuclear transfer, cell fusion), and the combination of
genes seemed much too simple. However, in short order, Dr.
Yamanaka provided reagents to other laboratories, and his
results were rapidly confirmed.

Dr. Yamanaka's discovery altered the way scientists think
about the processes that control activation and repression of
genes: only three factors are sufficient to epigenetically “erase
and re-mark” the entire genome. The simplicity of the final
method emphasizes the beauty and complexity of human beings.

Dr. Yamanaka returns to his scientific roots: Gladstone

Dr. Yamanaka was recruited to Gladstone in 2007, this time
as a senior investigator and a professor of anatomy at the
University of California, San Francisco, with which Gladstone is
affiliated, while still maintaining a laboratory in Kyoto.

The development of iPS cell technology by Dr. Yamanaka
represents an entirely new platform for studying the fundamen-
tal mechanisms of human diseases and for developing therapies
to overcome them. Rather than using models made in yeast,
flies, or mice, which do not always recapitulate the features of
human disease, this technology allows human stem cells to be
created directly from patient tissues. As a result, these cells
contain a complete set of the genes that resulted in a specific
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disease, potentially offering a far-superior human model for
studying disease and testing new drugs and treatments.

While the application of iPS cells to regenerative therapies
will require refinement, iPS technology is fundamentally altering
the way scientists work. Dr. Yamanaka's discovery of iPS cells is
transforming multiple disciplines, from basic biology to regen-
erative medicine, and its simplicity has encouraged other
researchers into this field, thereby accelerating progress in this
field of research. Today, laboratories across the world are racing
to generate iPS cells from humans with all types of disease,
investigating cellular pathologic mechanisms in cells containing
the disease-causing genetic background, and differentiating
disease-specific iPS cells to screen for novel therapeutic
agents. Finally, iPS technology provides the exciting possibility of
harnessing the benefits of stem cells by producing patient-spe-
cific pluripotent cells for cell-based therapies that can avoid
immunorejection and other biochemical issues.

Today, Dr. Yamanaka splits his time between San Francisco and
Japan, where he is director of the Center for iPS Cell Research and
Application at Kyoto University. After years of hard work and inter-
national recognition, his principal desire-to find workable solu-
tions to pressing medical problems has never wavered.

On winning the 2012 Nobel Prize in Physiology or Medicine,
Dr. Yamanaka stated: “The best part about this prize is that it will
bring attention to, and will likely spur, the important stem cell
work that scientists around the world are conducting. This iPS
technology is for patients, and the more scientists who build on
it, the faster we can help those who live with chronic or life-
threatening diseases.”

Advancement of science by nurturing the next generations

Mentoring, encouraging, and instructing young scientists is
like planting trees, which give shade that extends beyond what
we might imagine. There is no greater reward for a professor or
teacher than participating in planting careers of young scien-
tists in fertile soil. The benefit of the shade has the potential to
relieve the suffering of our patients from multiple diseases.

Congratulations, Shinya Yamanaka, for making a difference!
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Use of cardiac CT angiography imaging in an epidemiology study - the
Methodology of the Multicenter AIDS Cohort Study cardiovascular
disease substudy

Kardiyak BT anjivografik goriintiilemenin epidemiyolojik bir ¢calismada kullanimi -
“The Multicenter AIDS Cohort Study” kardioyovaskiiler alt ¢calismasinin metodolojisi

Yalgin Hacioglu, Mohit Gupta, Tae-Young Choi, Richard T. George!, Christopher R. Deible?, Lisa P Jacobson?,
Mallory D. Witt, Frank J. Palella?, Wendy S. Post!5, Matthew J. Budoff

Harbor UCLA Medical Center and the Los Angeles Biomedical Research Institute, Torrance, CA- USA
1Johns Hopkins University, School of Medicine, Baltimore, MD-USA
2University of Pittsburgh, School of Medicine, Pittsburgh, PA-USA
3Johns Hopkins Bloomberg School of Public Health, Baltimore, MD-USA
4Northwestern University, School of Medicine, Chicago, IL-USA

ABSTRACT

Objective: The methodology for use of cardiac CT angiography (CTA) in low risk populations is not well defined. In order to present a reference
for future studies, we present CTA methodology that is being used in an epidemiology study- the Multicenter AIDS Cohort Study (MACS).
Methods: The Multicenter AIDS Cohort Study (MACS) is an on-going multicenter prospective, observational cohort study. The MACS
Cardiovascular Disease substudy plans to enroll 800 men (n= 575 HIV seropositive and n=225 HIV seronegative) age 40-70 years for coronary
atherosclerosis imaging using cardiac CTA. The protocol includes heart rate (HR) optimization with beta blockers; use of proper field of view;
scan length limitation; prospective ECG-gating using the lowest beam voltage possible. All scans are evaluated for presence, extent, and com-
position of coronary atherosclerosis, left atrial volumes, left ventricular volume and mass and non-coronary cardiac pathology.

Results: The first 498 participants had an average radiation dose of 2.5+1.6 milliSieverts (mSv) for the cardiac CTA study. Overall quality of scans
was fair to excellent in 98.6% of studies. There were three significant adverse events-two allergic reactions to contrast and one subcutaneous
contrast extravasation.

Conclusion: Cardiac CTA was safe and afforded a low effective radiation exposure to these asymptomatic research participants and provides
valuable cardiovascular endpoints for scientific analysis. The cardiac CTA methodology described here may serve as a reference for use in
future epidemiology studies aiming to assess coronary atherosclerosis and cardiac anatomy in low risk populations while minimizing radiation
exposure. (Anadolu Kardiyol Derg 2013; 13: 207-14)

Key words: CT angiography, radiation dose, epidemiological study

OZET

Amagc: Kardiyak BT anjiyografinin diisiik riskli popiilasyonlardaki kullanimi ile ilgili metodolojisi belirsizdir. Gelecekteki bu tiir caligmalara refe-
rans olusturmasi amaciyla bu makalede “The Multicenter AIDS Cohort Study” kardioyovaskiiler hastalik (MACS-KAH) alt ¢alismasinin metodo-
lojisi sunulmaktadir.

Yontemler: MACS-KAH alt calismasi birgcok merkezli, prospektif ve gdzlemsel-kohort calismadir. Bu calismada 40-70 yas arasi 575'i HIV seropo-
zitif ve 225'i HIV seronegatif olmak {izere toplam 800 erkegin kardiyak BT araciligiyla koroner gériintiilemesi planlanmaktadir. Caligma protokolii
beta blokerlerle kalp hizinin optimizasyonu, uygun gériintiileme alaninin segimi, scan uzunlugunun sinirlanmasi, prospektif EKG tetiklemenin ve
olasi en diisiik 1sin voltajinin kullanimini igermektedir. Tiim olgular koroner aterosklerozun varligi, yayginhigi ve icerigi, sol atriyum hacmi, sol
ventrikiil hacmi ve kitlesi ve koroner digi kalp patolojilerin varligi agisindan incelenmektedir.

Bulgular: Calismaya alinan ilk 498 denegin kardiyak BT’sinde ortalama radyasyon dozu 2.5+1.6 milliSievert olarak bulundu. Scanlerin gériintii
kalitesi deneklerin %98.6'sinda orta ve miikemmel arasinda degismekteydi. ikisi kontrast maddeye alerjik reaksiyon ve biri de kontrast ekstra-
vazasyonu olmak {izere toplam ii¢ olguda beklenmeyen yan etki goriildii.
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Sonug: Bu metodolojinin kullanimi ile kardiyak BT anjiyografinin bilimsel analizlerde degerli kardiovaskiiler verilerin elde edilmesi amaciyla
semptomsuz arastirma deneklerinde diisiik etkin radyasyon dozu saglayarak giivenle kullanimi olasidir. Dolayisiyla bu metodoloji, gelecekte
diisiik riskli popiilasyonlarda koroner aterosklerozun ve kalp anatomisinin incelenmesini amaglayan benzer epidemiyolojik ¢alismalara referans

olarak 1k tutabilir. (Anadolu Kardiyol Derg 2013; 13: 207-14)

Anahtar kelimeler: BT anjiyografi, radyasyon dozu, epidemiyolojik ¢calisma

Introduction

Human immunodeficiency virus (HIV) infection may be asso-
ciated with increased risk for coronary artery disease, dilated
cardiomyopathy, myocarditis, endocarditis, pericardial effusion,
and pulmonary arterial hypertension (1-3). Inflammatory chang-
es, endothelial dysfunction and prolonged exposure to antiretro-
viral protease inhibitor drugs resulting in metabolic changes
such as dyslipidemia and lipodystrophy have been suggested as
some of the probable predisposing factors. The evidence for
accelerated atherosclerosis was chronologically provided by
autopsy series, case reports, cross sectional studies using
carotid Doppler ultrasound, coronary artery calcium imaging
and a few small-scale studies using cardiac computed tomogra-
phy angiography (CTA) (4-7). At present, there are no published
large-scale epidemiology studies that include cardiac CTA to
evaluate the prevalence or progression of subclinical coronary
atherosclerosis among asymptomatic HIV patients.

Cardiac CTA is a robust non-invasive imaging modality with
proven accuracy in diagnosis and quantification of coronary
atherosclerosis (8). Besides coronary luminal narrowing, it pro-
vides important information about plague composition (calcified
vs. non-calcified) as well as other cardiac or extra-cardiac
structures that may be adversely affected by HIV infection (i.e.,
cardiac chambers, myocardial mass, valves, pericardium, pul-
monary vasculature, etc.). However, due to concerns of radia-
tion exposure hazards based on relatively high dose estimates
obtained during the early experience with 64-slice CCTA,
experts in the field have recommended against its use in the
screening of asymptomatic populations, as well as its use in
epidemiology studies (8-12).

Nevertheless, the past several years witnessed the develop-
ment of newer CT technologies and dose reduction protocols
(i.e., use of lower field of view, prospective image acquisition
protocol, use of lower kV and mA, and dose modulation tech-
niques) that resulted in substantially lower radiation exposures
(as low as 1 mSv per study in some reports) than those reported
earlier (13-20). Therefore, it is conceivable that the routine imple-
mentation of these new techniques could significantly diminish
the radiation hazards associated with cardiac CTA imaging,
eventually leading to its wider applicability in a broader spec-
trum of clinical and research settings.

We describe the cardiac CTA methodology used in the
Multicenter AIDS Cohort Study (MACS) Cardiovascular Disease
(CVD) substudy, so that it may serve as a reference for the use
of cardiac CTA in future epidemiology studies.

Methods

Cardiac CTA methodology in the MACS

cardiovascular substudy

The MACS-CVD substudy is a prospective multi-center
observational epidemiology study that aims to compare the
prevalence and progression of subclinical CVD between HIV
seropositive and HIV seronegative men. The specific hypothesis
of this study is that the metabolic, inflammatory, immunologic,
and anthropomorphic changes associated with HIV infection
and/or antiretroviral therapy lead to increased risk for subclini-
cal CVD. This is one of the first prospective studies to utilize
cardiac CTA in an asymptomatic population, to identify the pres-
ence, size, and composition of coronary plaques (including the
degree of coronary artery stenosis). The complete study proto-
col also involves additional limited CT scanning of the abdomen
and thigh for adiposity, non-contrast CT for coronary artery
calcium (CAC), carotid ultrasound for carotid intimal thickness,
carotid plaque, and carotid artery distensibility, as well as phle-
botomy for various blood bhiomarkers. The current manuscript
will focus only on the methodology of the coronary atheroscle-
rosis CT imaging acquired with CTA.

The research protocol was approved by the Institutional
Review Boards at each clinical site and participants signed
informed consent prior to enrolling in the study. This research on
human subjects is in accordance with ethical standards of their
institution and with the Helsinki Declaration of 1975, as revised
in 1983.

Participants

The MACS Cardiovascular Disease (CVD) substudy plans to
enroll up to 800 men (n=575 HIV-positive and n=225 HIV-negative)
aged 40-70 years, most of whom have already participated in the
original coronary artery calcium (CAC) MACS CVD substudy (4).

Eligibility criteria include the ability to give informed consent,
age 40-70 years old (inclusively); absence of history of heart
surgery (coronary artery bypass graft or valve surgery) or his-
tory of coronary angioplasty with or without stent placement
and weight <=300 Ibs. Participants are excluded from the con-
trast CT portion of this study, but can participate in the non-
contrast portion (which includes coronary artery calcium) if one
of the following is present: estimated glomerular filtration rate
by the Modification of Diet in Renal Disease equation (GFR/
MDRD) obtained within a month of the scan <60 mL/min or urine
protein >3 g/L creatinine using a spot urine test; history of con-
trast allergy; or atrial fibrillation at the time of the scan.
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CT scanners/centers

While the original MACS substudy included noncontrast coro-
nary artery calcium (CAC) scanning with either electron beam
tomography (EBT) or multidetector computed tomography (MDCT),
the current cardiac CTA study utilizes only 64+ detectors MDCT
scanners. CT scanning equipment includes General Electric (GE)
LightSpeed VCT (64-slice MDCT, General Electric, USA) at Harbor-
UCLA Medical Center and University of Pittsburgh, Siemens
Definition 64-slice Dual Source CT (DSCT, Siemens, Germany) at
Northwestern University and Toshiba Aquilion One, 320-slice
MDCT (Toshiba, Japan) at Johns Hopkins Hospital.

Participant recruitment, screening and preparation

Potentially eligible participants are mailed a brochure
describing the MACS cardiovascular substudy. Recruitment and
screening occurs in person at a MACS study visit or by phone.
Screening is performed for eligibility as described above. All
participants undergo serum creatinine testing within a month
prior to CT scanning in order to be eligible for IV contrast on the
day of their CT scan visit (acceptable estimated GFR is =60 mL/
min using the MDRD equation) (21). Men with contraindications
for contrast (e.g. estimated GFR < 60 mL/min or with contrast
allergy) receive a non-contrast CT scan only.

On the day of the CT scan, participants are interviewed by a
technologist, nurse or physician’s assistant at least 30 minutes prior
to the procedure. Screening for contraindications for beta-blockers
and nitroglycerin is performed. Blood pressure and heart rate are
measured and peripheral IV access is obtained. Participants have
one intravenous line placed (typically 20 gauge), preferably in an
antecubital vein for contrast administration. The participant lies in
supine position on the scanner table and is attached to a 12-lead
electrocardiographic monitor and an automated blood pressure
monitor. Baseline EKG, heart rate, and blood pressure are recorded
and reviewed by study personnel. A physician is present at all times
during contrast-enhanced MDCT imaging.

Heart rate optimization

Except for the participants undergoing DSCT studies all
other participants with initial heart rates of >65 beats per minute
(BPM) are given beta blocker therapy according to local proto-
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cols. Generally, 50 mg of metoprolol is given orally up to one hour
prior to the MDCT. If the HR remains >65 BPM, the physician
then has an option to either try another oral dose of 50 mg or
proceed directly to intravenous metoprolol 2.5 - 5 mg every 5
minutes (maximum 40 mg) until a heart rate of 50-65 BPM is
achieved (as long as blood pressure tolerates). Participants may
receive IV or oral diltiazem or verapamil if there is a contraindi-
cation to using B-blockers (e.g. severe reactive airway disease).

Pre-procedural nitroglycerin

Unless the participant is hypotensive (systolic BP<90 mm Hg
supine), nitrate intolerant or received sildanefil (Viagra), tadalafil
(Cialis), or vardenafil (Levitra) within 24-48 hours of the study, every
participant receives 0.4 mg of sublingual NTG one minute prior to
contrast administration in order to improve epicardial vasodilation.

Contrast administration

Based on the preference of each scanning center, either a
low osmolar v.s iso-osmolar, non-ionic, iodinated contrast (either
iohexol, iopamidol, or iodixanol) is usually administered at a rate
of 5 mL/sec as an IV infusion of, on average, 50-60 mL (max.70
mL), based on the participant’s size after completion of the non-
contrast CT studies. Based on the preference of each scanning
center either a test bolus or an automated bolus tracking feature
is used to assess contrast bolus arrival and optimize image qual-
ity. Participants are asked to hold their breath during scanning
for up to 10 seconds.

CT image acquisition and radiation dose reduction methods

The main radiation dose reduction methods used in the MACS
Cardiovascular Substudy are listed in Table 1. First, scout images
are obtained in order to determine the scan range in the anterior-
posterior and lateral views. In addition, all CTAs are preceded by a
non-contrast cardiac CT scan, which is also used to determine the
range of the CTA. Whenever possible the field of view (FOV) on the
axial plane is limited to 25 ¢cm in addition to using a proper size
cardiac bowtie filter (small for GE scanners and medium for
Toshiba Aquilion One scanner) so that the X-ray beam can be lim-
ited mostly to cardiac structures (20-22). Utmost effort is exerted to
limit the scan length (the z-axis of the chest area imaged) as well.

Table 1. Radiation dose reduction methods used in the MACS Cardiovascular substudy

Dose Reduction Technique Description

Limitation of the field of view

Limit xy field of view (FOV) using proper size cardiac bowtie filter during image acquisition
(FOV 25 cm with small bowtie filter for GE and medium bowtie filter for Toshiba). The FOV is
centered on the heart with very minimal display of non-cardiac structures

Limitation of the scan length

Limit scan length (z-axis of chest coverage). This requires efficient use of scout or

CAC images for determination of the shortest optimal scan length (usual range 128-160 mm)
so that all cardiac structures are optimally visualized along the z-axis starting from 1cm
above the left main artery origin to 1 cm below the diaphragm

Prospective ECG triggered image
acquisition

Obtaining images only during one phase (+ padding) of cardiac cycle (mid-diastole),
rather than continuous imaging during the entire cardiac cycle for the majority of studies

Low tube voltage settings

Using the lowest tube voltage possible (preferably 80-100 kV, max. 120kV) based on body habitus

CAC - coronary artery calcium, ECG - electrocardiogram, FOV - field of view, kV - kilovolt
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This requires efficient use of the scout and/or CAC images for
determining the shortest scan length (usual range 128-160 mm)
that includes all cardiac structures along the z-axis, starting from
Tcm above the left main artery origin to 1 cm below the diaphragm.

The goal is for all studies to use prospective ECG triggering. This
technique requires obtaining images only during one phase range
of the cardiac cycle with or without some limited padding (75%
phase+5% padding), rather than continuous helical imaging (retro-
spective ECG-gating) during the entire cardiac cycle. This technique
is preferred over retrospective ECG-gating imaging unless the heart
rate is elevated or there is significant heart rate variability. For the
Toshiba scanner, the goal is to perform a “one beat” prospective
ECG-triggered scan. If the heart rate is elevated, then a “two beat”
prospective ECG- triggered scan is performed.

The fourth method is the use of a reduced tube voltage (use
of 80 or 100 kVp for participants with a body mass index <25 kg/
m2, rather than the typically employed 120 kVP), which has been

Table 2. CTA scanning parameters by CT site
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shown to reduce radiation exposure by up to 44.8% independent
of other techniques (23, 24).

Each measure undertaken contributes to reducing radiation
doses to a range acceptable for use in asymptomatic cohorts.
The radiation dose per participant was estimated to fall in the
range of 2-5 mSv depending on body mass index (BMI), cardiac
height and heart rate. The specific scanning settings at each CT
center are shown in Table 2.

Data transmission

When studies are completed they are transmitted to the
core CT reading center (Los Angeles Biomedical Research
Institute at Harbor/UCLA Medical Center) and are read using a
dedicated workstation (GE Advantage Workstation® (AW)-
version 4.4, GE Healthcare, Milwaukee, WI) by one experienced
reader (>10 years of expertise) who is blinded to participant
demographic information.

Center 1 Center 2 Center 3 Center 4
Scanner type, # of detectors GE LightSpeed, 64 GE LightSpeed, 64 Siemens Somatom Toshiba Aquilion
Definition, 64 One, 320
Image acquisition protocol Prospective for all if Prospective for all if Prospective for all® | Prospective for all; two
HR<65/min; otherwise | HR<65/min; otherwise beats scanningt if
retrospective retrospective HR> 65/min
Tube voltage, kV For BMI<25: 80-100 100 For BMI <25: 80-100 For BMI<25: 100
For BMI>25: 100 For BMI >25: 100 For BMI>25: 120
Tube current, mA mA (BMI) mA (BMI) 200 mA (BMI)
350 (<25) 350 (<25) 550 (<25)
550 (25-30) 550 (25-30) 500/4901 (25-30)
750/650* (>30) 750 (>30) 580/4901 (>30)
Collimation, mm 64x0.625 64x0.625 64x0.6 320x0.5
Rotation time, s 0.35 0.35 0.33 0.35
Reconstruction kernel Standard Standard B26 FC43 (standard)
Acquisition window (phase)f 70-80% 70-80% 70-80% 70-80%
Reconstructed slice thickness, mm 0.625 0.625 0.75 0.5
Reconstruction interval, mm 0.625 0.625 0.40 0.25
Contrast medium Omnipaque® Visipaque® Isovue-370® Isovue-370®
Contrast rate, mL/s 4-5 5 Determined by Medrad 5-6
P3T software
Contrast amount, mL Based on weight: Based on weight: Determined by Medrad Based on weight:
50 for <60 kg 50 for <60 kg P3T software based 50 for <60 kg
60 for 60-99 kg 60 for 60-99 kg on weight 60 for 60-99 kg
70 for >100 kg 70 for >100 kg 70 for >100 kg

£For prospective ECG gated imaging

8Exceptions require approval by the radiologist
*Prospective ECG gated scanning with total exposure time of 700 ms over portions of two R-R intervals
TThis is the current protocol since January 2011; prior to that it was BMI based, in the range of 80-120 kV
*For retrospective ECG gated imaging protocol

fFor two beats scanning with Toshiba Aquilion One scanner

BMI - body mass index, CT - computerized tomography, CTA - computerized tomography angiography, ECG - electrocardiogram, HR - heart rate
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Curved maximum intensity projection (MIP) and multiplanar
reconstructions are performed for each coronary artery segment
at the end-diastolic frame or the frame with the least motion arti-
fact. Based on the curved MIP the reader identifies an area of
abnormality and determines the point of minimum luminal diameter
within the abnormal area. Multiplanar reformatting is also used to
generate cross-sectional images of coronary segments using
semi-automated software (AW 4.4, GE Healthcare, Milwaukee,
WI). This yields a vessel centerline using the full-width-half-maxi-
mum standard method to delineate the contrast-filled vessel, as
well as automatic maximum and minimum diameters at any cross-
section along the vessel centerline. A cross-sectional 5 mm MIP
image is reconstructed at this location and semi-automatic soft-
ware is used to outline the intimal surface providing cross-section-
al vessel area. In cases where coronary segments are normal, the
most proximal cross-sectional image is used for analysis. CT val-
ues are measured using the most visible images at each site of the
coronary arteries, such as axial source or multiplanar images of the
long-axis. All data sets are evaluated based on the modified
15-segment model of the American Heart Association (25). The
right coronary artery is defined to include segments 1-4, the left
main artery and the left anterior descending (LAD) artery to include
segments 5-10, and the left circumflex artery (LCX) to include seg-
ments 11-15. The intermediate artery (ramus artery), if present, is
designated as segment 16. Side branches are used as anatomical
landmarks to define coronary segments.

Assessment of the presence and extent of coronary artery

plaque and stenosis

The CT reader interactively uses axial images, multi-planar
reconstructions and maximum intensity projections to assess the
presence and size of plague and the degree of luminal narrowing
and stenosis in all assessable coronary segments. Each segment
is graded as to whether it has sufficient diameter and image qual-
ity to be accessed. The size of plaque and the percentage of coro-
nary arterial stenosis are estimated from cross-sectional images
obtained from a curved multiplanar CTA reconstruction of stan-
dardized coronary segments. Plaque size is graded as 0=no
plaque, 1=mild, 2=moderate, or 3=severe. Segment stenosis is
defined as 0=no plaque, 1=1-29% (minimal) stenosis, 2=30-49%
(mild) stenosis, 3=50-69% (moderate) stenosis, or 4=>70% (severe)
stenosis. Diameter stenosis is reported by selecting the most nar-
rowed diameter even if the plaque is eccentric. The extent of
atherosclerosis is expressed as the total plaque score (TPS) and
is determined by summing the plaque size scores for all assess-
able coronary segments with any plaque (either calcific, noncal-
cific, or mixed) up to a maximum score of 45. The stenosis scores
of all 15 individual segments are summed to yield a total stenosis
score (TSS) ranging from 0 to 60.

Composition of coronary atherosclerotic plaque

Plaque is evaluated from both axial source images and multi-
planar reconstruction images of the long axis at each site of the
coronary arteries. Calcified atherosclerotic plaque is defined as
any structure with a density greater than the contrast-enhanced
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lumen that can be visualized separately from the lumen, can be
assigned to the coronary artery wall, and can be identified in at
least two independent planes. Non-calcified atherosclerotic
plaque is defined as any discernible structure that can be clearly
assignable to the vessel wall (which has a CT density less than the
contrast-enhanced coronary lumen but greater than the sur-
rounding connective tissue) and can be identified in at least two
independent planes (26). Each coronary segment is classified as
either normal or containing non-calcified plaque, mixed plaque
(<50% of plaque area occupied by calcium) or calcified plaque.
Standard display settings are used for the evaluation of the con-
trast-enhanced CT scans (window width 800 Hounsfield units;
window center 250 HU). Reviewers independently evaluate the
contrast-enhanced scans by assessment of the axial slices of
multiplanar reformations and of three thin-slab maximum intensity
projections. Oriented along the heart axis, the thin-slab (5 mm
thickness, 1-mm increment) maximum intensity projections are
reconstructed perpendicular to one another.

Left ventricular volume and mass

Measurements are made for left ventricular (LV) volume,
mass and left atrial (LA) volumes using Simpson’s method of
discs, which has been previously validated (27). Estimation of
end-diastolic LV volume is possible with the help of a prediction
model using LV and LA volumes at the 75% phase [LV
EDV=(1.021x75% phase LV volume) + (0.259x75% phase LA vol-
ume), adjusted R (2)=0.995] (28).

Non-coronary cardiac findings

Cardiac CTAs are also evaluated for major non-coronary
cardiac findings that may alter patient management: aortic dis-
ease, valvular disease, pericardial disease, interatrial and inter-
ventricular shunts, and aneurysms. According to individual
institutional practice, scans are read for non-cardiac incidental
findings by a radiologist and/or for findings of clinical impor-
tance that are referred to a radiologist for interpretation, and
then reported to the PI. The clinical follow-up of lung nodules is
advised based on the Fleischner Society Recommendations (29).

Assessments for quality assurance and contrast medium,

and radiation dose safety

Quality assurance of CT images is performed using five dis-
tinct measures. First, each CT scan is visually inspected by the
data manager at the core CT lab for compliance with the proto-
col, including appropriate kilovolts (kVs), milliAmperes (mAs),
reconstruction field of view, slice thickness and phase recon-
structions, as well as radiation dose length product. Then the
expert CT reader analyzes each image for adequate breath hold,
presence of motion artifacts, and inclusion of all parts of the
heart and descending thoracic aorta. Third, a contrast-to-noise
ratio of the distal left anterior descending artery is calculated for
each scan as a quantitative metric of image quality. Fourth, a
randomly selected 5% of cases are measured for image quality
assurance by the primary investigator as well as the CT reader.
Fifth, CT scanners at each site perform daily calibration.
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Image quality is assessed by looking at the axial data (repre-
sentative of the X- and Y-axes resolution) and the coronal refor-
mat slice (representative of the Z-axis resolution). All CTA scans
are evaluated for presence or absence of slab, blurring, and
partial volume-averaging artifacts. Image quality is graded for
individual coronary artery segments and for the entire study.

One reader, blinded to clinical and scan parameters, scores
each study. Parameters assessed include participant motion, respi-
ratory motion, cardiac motion, image noise (signal to noise ratios),
contrast opacification and segment-based interpretability. Overall
image quality is scored using a four-point Likert scale (30). Segments
that cannot be evaluated are given a score of 4, which corresponds
to a lack of vessel wall definition due to marked motion artifacts,
poor vessel opacification, prominent structural discontinuity, or
high image noise—related blurring. A score of 3 corresponded to
some motion artifacts or noise-related blurring, fair vessel opacifi-
cation, or minimal structural discontinuity; a score of 2 indicates
minor motion artifacts or noise-related blurring, good vessel opaci-
fication, and no structural discontinuity; and a score of 1 implies
absence of motion artifacts or noise-related blurring, excellent
vessel opacification, and no structural discontinuity.

Each participating center is required to monitor vigilantly
patient radiation and contrast doses via field site data collected
and intervene to improve safety on a timely and ongoing basis.
The contrast and radiation dosage of each scan is reviewed. If
CTA mean radiation doses exceed 7 mSv or contrast doses
exceed 100 cc, the CTA control liaison (CTA-CL) will initiate
remedial actions at the enrolling site. Feedbacks that may be
provided to the scanner technologist include suggestions for
X-ray beam voltage reduction, adherence to prospective gating,
limiting the field of view or scan length and improvement of
heart rate optimization methods. The CTA-CL is also required to
notify the site primary investigator regarding any of these issues.

Results

Radiation safety and quality assurance survey results

The initial survey for quality assurance and radiation safety
including estimated effective dose (ED), dose length product
(DLP), X-ray beam voltage (kV), image quality, image noise and
aorta attenuation was based on findings from the first 498 par-
ticipants (mean age 54+6 years, all men) of the MACS CVS sub-
study (Table 3). Optimal heart rate (HR<65 BPM) was achieved in
74.5% (371/498) of participants. Prospective gating was per-
formed in 96.8% of participants (482/498). The effective radiation
dose (ED) was calculated using the following formula: (ED=DLP
x Conversion factor (0.014 for chest; 0.015 for abdomen; 0.0008
for legs), was 2.5£1.6 mSv (mean+SD) for cardiac CTA studies;
and total of 4.6+1.9 mSv for all CT studies combined, including
CAC, cardiac CTA, abdominal and thigh scans.

Radiation doses delivered were low for all scanners used in
the study, with mean doses of 1.8+1.6 mSv for scans obtained
using the General Electric VCT (64 detector system), 2.6+1.6 mSv
for the Siemens DSCT, and 3.3+1.2 mSv for studies obtained with
the Toshiba Aquilion One (320 detector system) (Table 3). The
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image noise was low and proportional to the effective radiation
doses. There have been 7 cardiac CTA procedures with doses
over 7 mSv. Six of these studies involved retrospective protocols
undertaken because of variable heart rates or heart rates above
threshold, and some after a prospective scan was felt to be
inadequate. Only 3 scans involved radiation exposures >10 mSv
(including the non-contrast portion) with the highest exposure
being 17.6 mSv. The seventh was a scan using a “two beat”
prospective ECG-gated protocol (dose for the cardiac CTA was
7.8 mSv). Further training and clarification of the research proto-
col (only one CTA per participant) subsequently minimized these
protocol deviations, with one site deciding not to perform any
further retrospective scans (Northwestern).

Generally the CT scans were well tolerated. There were only
two reported allergic reactions to contrast-one involving urti-
caria, and other nasal congestion and itchy throat. Both reac-
tions resolved with conservative medical therapy. One partici-
pant experienced contrast extravasation due to an infiltrated IV
line and this resolved with conservative therapy.

To date, there have been no cases of contrast induced
nephropathy or radiation induced cancers detected. We did not
measure DNA fracture rates as part of this study.

Discussion

We herein describe a cardiac CTA methodology that imple-
ments multiple radiation- reducing measures as well as under-
takes numerous careful cardiovascular structural measure-
ments that, in sum, provide valuable cardiovascular endpoint
data for scientific analysis while minimizing the radiation expo-
sure per study (<7 mSv). The mean effective radiation dose for
the cardiac portion of the CTA was only 2.5+1.6 mSv. In addition,
there were very few participants who received CTA radiation
doses over 7 mSv (7/498 or 1.4%). Similarly, the incidence of
significant adverse events (a mild allergic reaction and IV con-
trast extravasation) was low (3/498=0.6%) and had been
described in the study consent form.

The efficacy and safety of the measures undertaken in our
study to reduce radiation dose have been previously evaluated in
numerous other reports. For example, the use of a proper bowtie
filter was suggested as an important measure for limiting radia-
tion dose in a letter communication by Budoff et al. (20) in which it
was proposed that reducing the FOV by using a small instead of a
medium cardiac bowtie filter may result in up to a 40% radiation
dose reduction (from 13.4 mSv to 8 mSv with retrospective imag-
ing, and to a level as low as 1 mSv with prospective imaging) (19).
Use of bowtie filters also result in lower radiation exposure.

In another study by Gopal et al. (14) the CAC scan was used
in order to limit the cranio-caudal coverage scan length (ideally
covering only the area from ~1 cm above the visualized top of the
coronary arteries extending down to 1 cm below the distal bor-
der of posterior descending artery). Using this method the scan
length was reduced by ~ 3-4 cm per study, which translated into
a ~ 30% overall radiation dose reduction, despite the added 1. 2
mSv radiation due to CAC scanning.
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Table 3. Quality and radiation safety data of first 498 CTA studies by CT scanner type

Variables All participants GE LightSpeed Siemens DSCT Toshiba 320
(n=498) (n=205) (n=149) (n=144)
Age , years 55.5+6.5 54.7+6.5 55.2+5.9 57.1+6.8
Heart rate, bpm 60+8 60+7 63+8 57+7
DLP - Cardiac CTA only, mGycm 178.5£114 131£112.5 188.7£114.1 235.5+83.9
Effective dose - Cardiac CTA only, mSv 2.5+1.6 1.8+1.6 2.6+1.6 3.3+1.2
DLP - Entire study*, mGycm 330.3+135.6 276.6+131.4 348.6+149.6 387.9+91.2
Effective dose - Entire study*, mSv 46+1.9 3.9+1.9 49+2.1 54+13
Tube voltage, kY, 80 22/498 (4.4) 21/205 (10.2) 1/149 (0.7) 0/144 (0)
frequency (%) 100 337/498 (67.7) 181/205 (88.3) 93/149 (62.4) 63/144 (43.8)
120 139/498 (27.9) 3/205 (1.5) 55/149 (36.9) 81/144 (56.2)
Overall image quality,|  Excellent 268/498 (53.8) 95/205 (46.3) 89/149 (59.7) 84/144 (58.3)
frequency (%) Good 185/498 (37.2) 85/205 (41.5) 53/149 (35.6) 47/144 (32.6)
Fair 38/498 (7.6) 21/205 (10.2) 5/149 (3.4) 12/144 (8.4)
Poor 7/498 (1.4) 4/205 (2) 2/149 (1.3) 1/144 (0.7)
Image noise 33.4+9.8 36.94£9.5 31.618.9 30.7+9.8
Aortic attenuation, HU 44414824 429.3+88.5 456.5+85.9 450.6+66.7
Data are presented as mean+SD and percentage values
* Also includes non-contrast CT scans, including coranary artery calcium, and single slices through the abdomen and thigh.
bpm - beats per minute, CT - computerized tomography, CTA - computerized tomography angiography, DLP - dose length product, DSCT - dual source CT, HU - Hounsfield unit,
SD - standard deviation

Moreover, Shuman et al. (16) showed that, without using any
other dose reduction technique, prospective ECG-triggering
could reduce the mean radiation dose by 77% compared to ret-
rospective ECG-gating (4.2 mSv vs. 18.1 mSy, p<0.01), without
compromising image quality or diagnostic accuracy (15). Another
study similarly reported that the use of prospective ECG-
triggering reduced radiation exposure by 79% without compro-
mising image quality when compared to traditional retrospective
ECG-gated acquisition (16).

The fourth method employed in our study, which is the use of
a reduced tube voltage (use of 80-100 kV for participants <85 kg
rather than typically employed 120 kV) was previously studied by
Hausleiter et al. (18) in patients undergoing retrospective ECG-
gating CTA with either 16-slice or 64-slice CT scanners. In this
study researchers demonstrated that, compared to 120 kV volt-
age, the use of 100 kV could lower the radiation exposure by 22%
when using 16 slice-scanners and 43% with 64-slice scanners,
independent of any other techniques.

Further technologic advances in radiation dose reduction
with cardiac CTA have been implemented since the inception of
this trial. lterative reconstruction is now available on all scan-
ners, resulting in the achievement of additional radiation dose
reductions of 30-40% (31). Furthermore, new detectors are now
being introduced that allow for further radiation dose reduc-
tions, that will further enhance the safety of this tool in large
cohort studies and patient populations.

Conclusion

If proven feasible and efficient, the methodologies that we
describe in this report may enable the use of cardiac CTA as a
safe and effective screening tool of choice for detection of sub-
clinical coronary atherosclerosis and structural cardiac pathol-
ogies, even in low risk populations such as in those that partici-
pate in epidemiologic population-based studies.
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A new approach to the measurement of heart rate in patients
with chronic heart failure-Heart rate performance index:
an observational study

Kalp yetersizligi olan hastalarda kalp hizina yeni bir yaklasim-Kalp hizi verim gostergesi:
Gozlemsel bir ¢alisma

Aydin Akyiiz, Seref Alpsoy, Dursun Gayan Akkoyun, Niyazi Giiler

Department of Cardiology, Faculty of Medicine, Namk Kemal University, Tekirdag- 7urkey

ABSTRACT

Objective: In order to evaluate the utility of the heart rate performance index (HRPI), which is obtained by dividing HR mean by the difference
of HR max and HR min in the context of Holter monitoring, we sought to determine whether there was any correlation or relationship between
the HRPI and LVEF values as determined by echocardiography and to compare the HRPI between the study and control groups.

Methods: This study is a cross-sectional, controlled observational study. Thirty-two patients with symptomatic or asymptomatic left ventricular systolic
dysfunction (LVEF <45%) were included as study group and 32 subjects without chronic heart failure (CHF) were included as a control group. In the study
group, 10 patients were in NYHA class | (31.2%), 12 - were in NYHA class Il (37.6%) and 10 - were in NYHA class Ill (31.2%). Heart rate analysis was
measured using 24-hour Holter ambulatory electrocardiography. To determine the HRPI, the difference between maximum (HR max) and minimum heart
rate (HR min) was divided by mean heart rate (HR mean) (beats/minute): HRPI=(HR max-HR min) / HR mean. Statistical analysis was performed using
t-test for independent samples, Mann-Whitney U test, Chi-square test, Kruskal-Wallis test, Pearson’s correlation and linear regression analyses.
Results: The HRPI index value was markedly decreased [0.83 (0.58-1.1) and 1.10 (0.74-1.3), p<0.001] in the study group as compared to the control group.
The data collected for the study group and the control group (n=64) demonstrated a positive correlation between the HRPI and LVEF (r=0.62, p<0.001)
as well as a negative correlation between the HR mean and LVEF (r=-0.39, p<0.003). The HR mean was higher (80.2+11.3 and 75.2+6.7, p<0.007) and HR
max-HR min (67.9+11.6 and 83.3+14.3, p<0.001) were lower in the study group as compared to the control group. Linear regression analysis demon-
strated no significant relationship between LVEF and HRPI and other heart rate derivatives (unstandardized 3=42.43 95% Cl: 21.98-50.51, p=0.231).
Conclusion: According to our findings, patients with CHF exhibited higher HR mean values, reduced HR max-min values and significantly
decreased HRPI values. There is a positive correlation between HRPI and LVEF, a decreased HRPI is associated with a decreased LVEF, but
there is no relationship between these two variables. Therefore HRPI values may represent a viable option for assessing daily exercise activity
and potentially sympathetic activation in patients with CHE The assessment of HRPI may be helpful the evaluation of CHF patients, as well as
resting HR. (Anadolu Kardiyol Derg 2013; 13: 215-20)

Key words: Congestive heart failure, ambulatory electrocardiography, heart rates, ventricular ejection fraction, regression analysis

OZET

Amacg: Yirmi dort saatlik Holter EKG incelemede kalp hizi verim gdstergesi (KHVG), en yiiksek kalp hizi ile en diisiik kalp hizi arasindaki farkin
ortalama kalp hizina béliinmesi ile elde edildi. KHVG ¢alisma ve kontrol gruplar arasinda kargilastirildi ve ekokardiyografi ile dl¢iilen sol ventri-
kiil firlatma ylizdesi arasinda bir iliski olup olmadigini arastirildi.

Yontemler: Bu calisma kesitsel ve gbzlemsel bir calismadir. Kapak hastalifi olmayan 32 kalp yetersizligi hastasi ile birlikte, kalp yetersizligi
olmayan 32 kisi alindi. KHVG'ni tespit etmek i¢in Holter EKG de dl¢iilen en yiiksek kalp hizi ile en diisiik kalp hizi arasindaki fark (EYKH-EDKH)
ortalama kalp hizina (OKH) béliindii. KHVG=(EYKH-EDKH) / OKH (vuru/dk).Istatistiksel analizde eslestiriimemis t-testi, Mann-Whitney U testi,
Ki-kare testi, Kruskal-Wallis testi, Pearson korelasyon ve lineer regresyon analizleri kullanildi.
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Bulgular: Konjestif kalp yetersizligi (KKY) hastalarinda OKH daha yiiksek (80.2+11.3 ve 75.2+6.7, p<0.007) iken, EYKH ve EDKH arasindaki farki ise
daha az (67.9+11.6 ve 83.3+14.3, p<0.001) bulundu. KHVG kontrol grubuna gore KKY grubunda azalmisti [0.83 (0.58- 1.1) ve 1.10 (0.74-1.3), p<0.001].
KKY ve kontrol grubu verileri birlikte analiz edildiginde KHVG ve SVFY arasinda pozitif bir korelasyon vardi (r=0.62, p<0.001). Lineer regresyon
analizinde SVFY ve KHVG arasinda iligki bulunmadi ($=42.43 95% Cl: 21.98-50.51, p=0.231).

Sonug: KKY hastalarinda KKY olmayanlara gére OKH degerleri daha yiiksek iken EYKH ile EDKH degerleri arasindaki fark ise daha azdir ve KHVG
degerleri daha diisiiktiir. KHVG ve SVFY arasinda pozitif yonde korelasyon vardir, fakat iliski yoktur. KHVG, KKY hastalarinin giinliik egzersiz
aktivitelerinin ve olasilikla sempatik aktivasyonlarinin degerlendirilmesinde kullanilabilir. KKY hastalarinda SVFY ve KHVG'nin istirahat kalp
hizinin yanisira kullaniimasi faydali olabilir. (Anadolu Kardiyol Derg 2013; 13: 215-20)

Anahtar kelimeler: Konjestif kalp yetersizligi, ambulatuvar elektrokardiyografi, kalp hizlar, ventrikiil ejeksiyon fraksiyonu, regresyon analizi

Introduction

Anincreased resting heart rate (HR) is an independent risk fac-
tor in patients with coronary artery disease (CAD) and chronic heart
failure (CHF). The accurate measurement of resting HR is therefore
of elevated importance in patients with CHF and CAD (1, 2). One of
the most important adaptations in patients with CHF is activation of
the sympathetic nervous system, which occurs early in the course
of CHF (3). The changes of HR mean, HR max and HR min is expect-
ed in CHF patients due to a decreased capacity for exercise and an
increased sympathetic tone.

Ambulatory Holter electrocardiogram monitoring (H-ECG)
has been routinely used to determine the analysis HR deriva-
tives such as HR min, HR max and HR mean, as well as arrhyth-
mias, heart rate variability (HRV), heart rate turbulence, QT dis-
persion, T-wave alternans, signal-averaged ECG and late poten-
tials (4-10).Various H-ECG methods have been proposed to pre-
dict mortality in patients with CHF, but only left ventricular ejec-
tion fraction (LVEF) and resting HR are practical for using in CHF
patients.

The measurement of resting HR and LVEF is very simple and
also important in predicting of mortality, but up to now studies
are very limited to show whether a relationship between the
resting HR and LVEF or between the HR max-HR min and LVEF
HR mean indicates a variety of resting HR, is a predictor of mor-
tality in CHF, and HR max-HR min reflects a kind of heart rate
reserve which is known as the difference of HR baseline and HR
max on treadmill exercise testing and shows a chronotropic
insufficiency (11).

Dividing HR mean by HR max and HR min yields a new index,
which here is denoted as the heart rate performance index:
HRPI=(HR max-HR min)/HR mean. We want to investigate
whether a correlation or relationship between LVEF and heart
rate derivatives.

In the present study, we sought to determine whether there
was any correlation or relationship between the HRPI and LVEF
values as determined by echocardiography and to compare the
HRPI between the study and control groups.

Methods

Study design
Study was designed as a cross-sectional observational con-
trolled study.

Study population

The studywas conductedin our cardiology clinic. Participants
enrolled in the study were selected among patients not requir-
ing hospitalization and subjects from January 2011 to June 2011.
We selected the patients who had undergone routine clinical
and laboratory examinations, including H-ECG, transthoracic
echocardiography and routine blood tests.

The inclusion criteria for the CHF were as follows: New York
Heart Association (NYHA) Class I-1l and lll, the patients with low
LVEE and Holter-ECG for 24 hours. Exclusion criteria were defined
as the following: presence of atrial fibrillation or flutter, acute
coronary syndromes, moderate -severe valvular disease, severe
CAD, or any systemic disease as well as those on beta-blocker
(BB) medication, digoxin and ivabradine. Ten of them were hyper-
tensive, 3 of them were smoking, and 8 of them have CAD. They
were using only diuretics, Angiotensin Il receptor blockers (ARB)
and/or angiotensin-converting-enzyme inhibitors (ACEI).

Subjects in control group were not taking digoxin or BB
medication and nine of them were using diuretics, ARB and/or
ACEI due to hypertension. They were selected among the sub-
jects who had no cardiac any arrhythmias, CAD, CHF and any
valvular heart disease.

Diabetes mellitus, hyperlipidemia, any congenital or pericar-
dial disease, any thyroid disease, stroke, malignancies, pulmo-
nary embolism or any systemic disease were the other exclu-
sion criteria for the both groups.

All patients gave oral and written informed consent. The
study was approved by the local ethics committee and was
conducted according to the Helsinki declaration.

Study protocol

Our study included 32 patients (15 female) with mild-moder-
ate non-valvular CHF (LVEF <45%) in sinus rhythm as study group
and 32 subjects (14 female) without heart failure and CAD as
control group. First, we planned to compare the values of HR
mean, HR max-min and HRPI between the subjects without CHF
and the patients with CHFE. Second, we planned to combine the
two groups’ data for better observation the correlation or rela-
tionship between LVEF and HR derivatives.

Study variables

The clinical variables including age, gender, body mass index
(BMI), and major risk factors for CAD, functional capacity accord-
ing to NYHA and medication variables are summarized in Table 1.
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Predictor variable was presence of CHF: the subjects with LVEF
<45% were accepted as those with CHF. The outcome variables of
study were HR mean, HR max-min and HRPI. Confounding factors
were: age, gender, BMI, smoking, hypertension, and CAD. The
subgroup analysis was performed according to NYHA functional
class, treatment with ARB, ACEI and diuretics.

Holter monitoring and HRPI

Twenty four-hour Holter ECG was performed without hospital-
ization and analyzed using a three-channel ambulatory recorder
(MT-101, Schiller AG, Baar, Switzerland). Since, the number of RR
intervals taken from the calculation of the maximal and the mini-
mal heart rate is generally optional and very important, recordings
were analyzed by two independent investigators utilizing a 24 h
two-channel full disclosure. Finally, the analysis was performed by
deleting ECG signal artifacts in the calculation of HR min, HR max
and HR mean. Dividing HR mean by the difference of HR max and
HR min yields an HRPI, which here is denoted as the heart rate
performance index: HRPI=(HR max-HR min)/HR mean.

Echocardiography

Transthoracic echocardiographic examinations were per-
formed using commercially available instruments in combination
with a cardiac probe (2.5-3.5 MHz) (Esaote, My Lab 50, Florence,
Italy). Echocardiograms were obtained in standard parasternal
long-axis and short-axis views as well as apical two-, four-, and
five-chamber views. LVEF estimations were performed using the
modified Simpson’s method (12). Two cardiologists agreed upon
a diagnosis of CHF based upon an LVEF <45%.

Statistical analysis

SPSS 15.0 for Windows (SPSS Inc., Chicago, IL, USA) was
used for the statistical analysis. Categorical variables were
reported as numbers (n) and percentages (%), whereas continu-
ous variables were expressed as mean and standard deviation
(SD) and median and minimum-maximum where appropriate.
Student's t-test, Mann-Whitney U test and Chi-square test were
used to compare differences between two groups. Kruskal-Wallis
test was performed for comparing ejection fraction and HR
derivatives in the study group’s subgroups. Correlations between
the HR derivatives and LVEF were analyzed using Pearson’s test.
Linear regression analysis was performed to find whether the
relationship between HRPI and LVEF, HR mean and LVEFE, HR max-
mean and LVEF, respectively. A p<0.05 was considered significant.

Results

Baseline characteristics of the population and

heart rate derivatives

The study group included 17 male (53.1%) and 15 female
(46.9%) subjects with systolic CHF while the control group
consisted of 18 male (56.2%) and 14 female (43.8%) without CHE
The study group did not differ significantly from the control
group with regard to age, sex, smoking, hypertension, blood
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pressure, or BMI. Ten patients were classified as having NYHA
class | (31.2%), 12 patients were classified as NYHA class Il
(37.6%), and 10 patients were classified as NYHA Class I
(31.2%). Eight patients had CAD (25%), and 24 patients (75%) had
non-ischemic heart failure. The characteristics of the two
groups are summarized in Table 1.

In a subgroup analysis, there were differences between
NYHA class I-1ll subgroups in LVEF, HR mean, HR max, HR min,
HR max-min and HRPI, respectively, (p=0.020; p=0.030, p=0.011,
p=0.041, p=0.028 and p=0.025) (Table 2).

HR mean was higher (p<0.007) and the difference between HR
max and HR min was lower in the study group as compared to
control group (p<0.001). HRPI values were markedly decreased in
patients with CHF compared to control group [0.83 (0.58-1.1) and
1.10 (0.74-1.3), p<0.001] (Table 3). The study and control groups
were similar in terms of HR max and HR min (p<0.759 and p<0.287).

Relationship between HRPI and LVEF

When the two groups were analyzed together (n=64), there
was a positive correlation between the HR max-min and LVEF
(r=0.42, p<0.01) and a negative correlation between HR mean and
LVEF (r=- 0.39, p<0.003) (Fig. 1, 2). A significant positive correlation
was observed between the HRPI and LVEF (r=0.62, p<0.001) (Fig. 3).

Table 1. The demographics and baseline characteristics of the study
participants

Variables Study group Control group *p
(n=32) (n=32)
Age, years 60+12 57+9 0.956
Male, n (%) 17 (53.1) 18 (56.2) 0.568
Female, n (%) 15 (46.9) 14 (43.8) 0.789
CAD, n (%) 8 (25) 0 <0.01
Smoking, n (%) 3(9.3) 4(12.5) 0.232
Hypertension, n (%) 10(31.2) 9(28.1) 0.453
SBP mmHg 123.2+16.6 139.6:20.4 0.080
DBP mmHg 81+9.3 85.2:9.4 0.569
BMI, kg/m? 21.2+2.81 28.7+4.65 0.678
Medication, n (%)
ARB/ACEI 29 (90.6) 9(28.1) <0.05
Loop diuretic 12 (37.5) 5(15.6) <0.01
Spironolactone 10(31.2) 1(3.1) <0.01
Acetylsalicylic acid 25(78.1) 7(21.8) 0.765
NYHA functional capacity, n (%)
Class | 10(31.2) 0 <0.01
Class I 12 (37.6) 0 <0.01
Class Il 10(31.2) 0 <0.01
Data are presented as number (percentage) and mean+SD
* Unpaired Student t-test and Chi-square test.
ACEI - angiotensin-converting-enzyme inhibitors, ARB - angiotensin Il receptor blockers,
BMI - body mass index, CAD - coronary artery disease, DBP - diastolic blood pressure,
EF - ejection fraction, SBP - systolic blood pressure
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Table 2. Ejection fraction and HR derivatives in NYHA class subgroups

Variables NYHA NYHA NYHA | *Chi- | *p
| ] Il |square
(n=10) (n=12) (n=10)
Age, years 58 (33-74) | 60 (35-76) |61(38-78)| 0.84 |0.216
LVEF, % 40 (36-44)2 | 34 (30-38)c |28(22-34)| 268 |0.020
HR mean, beats/min| 74+12ab 79+5¢ 89+8 743 10.030
HR max, beats/min | 114130 12249 130+8 51 |0.0m1
HR min, beats/min 50+6b 52+6¢ 62+9 103 |0.041
HR max-HR min, 70£113 67+19 67+15 | 0.09 |0.028
beats/min
HRPI 0.85 0.88 0.75 65 ]0.025
(0.68-1.1)ab {(0.64-1.02)c | (0.58-1.1)
Data are presented as mean +SD and median (minimum-maximum) values.
*Kruskal-Wallis test, Mann-Whitney U test for the comparison between the groups: 2between
NYHA I vs. NYHA II, bbetween NYHA | vs. NYHA IlI, between NYHA Il vs. NYHA I1I; p<0.05
HR mean - mean heart rate, HR max - maximal heart rate, HR min-minimal heart rate,
HR max-min- the difference value between HR max and HR min, HRPI - heart rate perfor-
mance index (maximum heart rate-minimum heart rate) /mean heart rate (beat per minute),
LVEF - left ventricular ejection fraction

Table 3. 24- hour ambulatory electrocardiographic measurements in
study and control groups

Variables Study group | Control group *p
(n=32) (n=32)

Ejection fraction, % 34+6 59+5 0.018
HR mean, beats/min 80.2+11.3 75.2+6.7 0.007
HR max, beats/min 120.3+12.5 136.2+14.1 0.087
HR min, beats/min 324476 53.6£9.3 0.759
HR max-HR min, beats/min 67.9+11.6 83.3+14.3 0.001
HRPI 0.83(0.58-1.1) | 1.10(0.74-1.3) 0.001

Data are presented as number and mean+SD. and median (minimum-maximum) values
*Student t-test and Mann-Whitney U test.

HR mean-mean heart rate, HR max -maximal heart rate, HR min-minimal heart rate, HR

max -min-the difference value between HR max and HR min, HRPI - heart rate performance
index (maximum heart rate -minimum heart rate) /mean heart rate (beat per minute),

LVEF - left ventricular ejection fraction

Table 4. Linear regression analysis of LVEF association with HR variables

Variables Beta coefficient 95% confidence *p
interval

HR mean -0.60 -1.30-0.86 0.084

HR max-mean -0.46 -1.67-0.74 0.445

HRPI 31.59 -20.64-83.83 0.231

*Linear regression analysis
HR mean-heart rate mean, HRPI-heart rate performance index (Maximum Heart Rate-Minimum
Heart Rate) /Mean Heart Rate (beat per minute), LVEF - left ventricular ejection fraction

However, in linear regression analysis we did not find a relation-
ship between LVEF and HRPI (unstandardized p=42, 43, 95% ClI:
21.98-50.51, p=0.231), as well as there was no statistically a rela-
tionship between LVEF and HR mean, LVEF and HR max-min,
respectively, (unstandardized p=-0.22, 95% CI: -0.52 -0.73, p=0.225
and unstandardized p=-0.46, 95% CI -1.66-0.73, p=0.411) (Table 4).
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Discussion

In our study, we present the novel use of one aspect of heart
rate as determined by H-ECG in the evaluation of patients with
CHE This parameter is denoted here as HRPI and correlates with
LVEF in patients with CHF Notably, we observed a greater
difference between HR max and HR min among control subjects
as opposed to CHF patients due to the former's increased
capacity for exercise. HR mean was elevated in the CHE We
found that the HR mean was higher and the difference between
HR max and HR min was lower in the study group as compared
to control group. There was a positive correlation between the
HRPI and LVEF (r=0.62, p<0.001) as well as a negative correlation
between HR mean and LVEF (r=-0.39, p<0.003). There was no a
relationship between LVEF and HRPI in linear regression (p=42,
43 95% CI: 21.98-50.51, p=0.231). The results of the investigation
showed us that HRPI is a simple practical marker of daily
exercise activity and potentially sympathetic activation.

The resting HR and LVEF are practical methods in the
assessment of CHF patient, but the studies investigating a
relationship between them are very limited. Improved tools will
reduce the variability of these analyses and facilitate the
evaluation of patients with CHF, particularly with respect to
estimates of LVEF Various heart rate parameters have been
used to establish a relationship between autonomic tone and
CHF. There is still a need in a new Holter ECG parameter, which
could better show the relation between HR and clinical status of
the patient. Some heart rate parameters such as heart rate
turbulence and HRV are more useful in stratifying cardiovascular
risk than in evaluating a given patient’s clinical status (13, 14).
Although some publications in the past demonstrated the
predictive power of the resting heart rate (15, 16), this finding
was largely buried beneath the wealth of data on HRV (5, 6, 17).

The increased HRPI values may be an alternative to a
decreased resting HR as a target parameter in the assessment
in patients with CHF who are only taking only ACEI, ARB or
diuretics. The suppression of diurnal heart rate fluctuations in
CHF patients results in reduced differences between minimal
and maximal HR values as well as an increase in resting heart
rate (3, 18). Numerous studies (CIBIS-Il, MERIT-HF, COMET and
SHIFT) have demonstrated a relationship among increased rest-
ing heart rate, mortality and health-related quality of life (2,
19-22). Specifically, the magnitude of HR reduction in patients
with HF is associated with a reduction in mortality. Patients with
HF and HR>70 beats/min have a significantly greater rate of
cardiovascular mortality and risk of hospital admission than
those with HR<70 beats/min, and the discrimination by HR is
even more accurate in predicting coronary-related vascular
outcomes (15). The target heart rate in the treatment of patients
with heart failure is typically about 60-70 beats/ min (2, 22). Heart
rate can be easily determined during physical examination of
the patient and therefore allows a simple hint on the prognosis
and efficiency of therapy (23).
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Figure 1. Correlation between HR max-mean and LVEF (Pearson’s coef-
ficient r= 0.42, p<0.01)

HR max - maximum heart rate during 24 hours, HR min - minimum heart rate during 24 hours,
LVEF - left ventricular ejection fraction
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Figure 3. Correlation between HRPI and LVEF (%) (Pearson’s coefficient
r=0.62, p<0.001)

HRPI - heart rate performance index: HR max-HR min / HR mean, LVEF - left ventricular ejec-
tion fraction

The first disadvantage of HRPI, the measurement of HR mean
and HR max-min is not routinely very practical, because the true
HR min values can be usually obtained in the sleeping phase and
the true HR mean value needs during 24 hours recording. But it
may be useful in some clinics with no optional commercial
Holter ECG tools such as HRV, heart rate turbulence. The analy-
sis of cardiac tone in bedside monitoring with memory capacity
can be obtained by the HRPI method, especially in the clinics
with the capabilities of ECG monitor having memory capacity and
lack of Holter ECG tools. The second disadvantage of HRPI
seems to be affected with medication BB, digoxin or ivabradine.
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Figure 2. Correlation between HR mean and LVEF (%) (Pearson’s coeffi-
cient r=- 0.39, p<0.003)

HR mean- averaged heart rate during 24 hours, LVEF - left ventricular ejection fraction

Relatively small number of the study group is the first limita-
tion of the study. We could not find enough new untreated NYHA
Class IV patients, especially with no medication on BB, digoxin
or ivabradine, and also NYHA Class |V patients were excluded
from the study for ethical reasons. Second, all CHF patients
were taking medications such as ARB, ACEl and/or diuretics and
some subjects of the control were hypertensive and have CAD.
Finally, some authors concluded that HR parameters are affect-
ed by smoking, gender, physical inactivity and advanced age
(24), but we did not take into account these mentioned factors.

Conclusion

We found that there is a positive correlation between LVEF
and HRPI, which may be a new approach of the assessment of
heart rate in patients with CHF. Our study shows that HRPI may
potentially represent a valuable approach in assessing the daily
exercise activity and potentially sympathetic activation among
CHF patients examined by 24-hour Holter ECG analysis.

HRPI may also be better an alternative method to HR mean
or resting HR for using as an indicator of the quality of autonomic
cardiac function. The assessment of LVEF and HRPI together
may facilitate the evaluation of CHF patients, as well as resting
HR. Further studies will be necessary to confirm the utility of this
clinical parameter in predicting autonomic activation or in
supposing the clinical situation and LVEF in patients with CHF
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The relationship between adiponectin, NT-pro-BNP and left ventricular
ejection fraction in non-cachectic patients with systolic heart failure:
an observational study

Kasektik olmayan sistolik kalp yetmezIikli olgularda adiponektin, NT-pro-BNP ve sol ventrikiil
ejeksivon fraksiyonu arasindaki iliski: Gozlemsel bir ¢alisma

Istemihan Tengiz, Ugur Onsel Tiirk!, Emin Alioglu!, Bahadir KirlmazZ, Giilden S TamerS, Nurullah Tiiziin!, Ertugrul Ercan
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ABSTRACT

Objective: NT-pro-brain natriuretic peptide (NT-proBNP) has been shown to be an accurate diagnostic marker in patients with heart failure
(HF). Adiponectin (Adp) levels are increased in HF but its diagnostic value is still uncertain in these patients. The study was designed to inves-
tigate the possible association of these markers in non-cachectic patients with newly diagnosed systolic heart failure.

Methods: Fifty-seven systolic HF patients and 20 matched controls were enrolled in an observational cross-sectional study. Physical and echo-
cardiographic examinations were performed and serum Adp, NT-proBNP, tumor necrosis factor-alpha (TNF-a) levels were measured. Study
variables were compared between the groups. Correlation analyses were done and the diagnostic validity of the markers was compared with
ROC analysis.

Results: Adp and NT-proBNP levels were significantly higher in HF group (20.19+£12.9 vs. 7.65+4.6 pg/mL; p<0.001 and 1051.74+606.2 vs.
222.53+65.6 pg/mL; p=0.002; respectively). TNF-o. levels were similar between the groups (2.83+1.8 vs. 2.08+1.2 pg/mL; p=0.582). Correlation
analysis showed significant association among Adp and NT-proBNP levels, (r=0.448; p<0.001), and left ventricular ejection fraction (LVEF) values
(r=-0.466; p<0.001). The Adp and NT-proBNP showed comparable diagnostic performances with mean [95% confidence interval] areas under
the curves of 0.857 (0.771-0.944) and 0.888 (0.815-0.960), respectively.

Conclusion: There were significant correlation between Adp levels with NT-proBNP levels and LVEF values but no any association between
Adp levels with body mass index values and TNF-a. levels in patients with newly diagnosed systolic heart failure. The result may arouse suspi-
cion about the hypothesis, which proposes that Adp levels simply reflects disease severity or cardiac cachexia in patients with HF.

(Anadolu Kardiyol Derg 2013; 13: 221-6)

Key words: Heart failure, adiponectin, NT-ProBNP, cardiac cachexia, diagnostic accuracy

OZET

Amag: Kalp yetmezIigi (KY) olgularinda NT-pro-beyin natriiiretik peptid'in (NT-proBNP) tanisal degeri bilinmektedir. Adiponektin (Adp) diizeyleri
bu olgularda yiikselmektedir, ancak tanisal degeri heniiz belirsizdir. Calisma, yeni tani almis, kasektik olmayan sistolik kalp yetmezlikli olgularda
sdz konusu serum gdstergelerinin muhtemel iligkisinin arastiriimasi i¢in tasarlanmisgtir.

Yontemler: Sistolik KY tanisi konan 57 olgu ile yas-cinsiyet uyumlu 20 kontrol olgusu gdzlemsel kesitsel galismaya dahil edildi. Fizik muayene ve
ekokardiyografik degerlendirmenin yani sira serum Adp, NT-proBNP, tiimér nekrozis faktor-alfa (TNF-o) diizeyleri 6l¢iildii. Calisma degiskenleri
gruplar arasinda kargilastirildi. Korelasyon analizleri yapildi ve gostergelerin tanisal gegerliligi ROC analizi ile karsilastirildi.

Bulgular: Adp ve NT-proBNP diizeyleri KY grubunda anlamli sekilde yiiksek bulundu (sirasiyla 20.19+12.9’e karsilik 7.65+4.6 pg/mL; p<0.001 ve
1051.74+606.2'e karsilik 222.53+65.6 pg/mL; p=0.002). TNF-o diizeyleri her iki grupta benzerdi (2.83+1.8 vs. 2.08+1.2 pg/mL; p=0.582). Korelasyon
analizi Adp ile NT-proBNP diizeyleri (r=0.448; p<0.001) ve Adp ile sol ventrikiiler ejeksiyon fraksiyon (SVEF) degerleri arasinda anlaml korelasyon
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oldugunu gdsterdi (r=-0.466; p<0.001). ROC analizi ile Adp ve NT-proBNP seviyelerinin karsilastirilabilir tanisal degere sahip oldugu saptandi: Egri
altinda kalan alanlar sirasi ile 0.857 (%95 GA; 0.771-0.944 ) ve 0.888 (%95 GA; 0.815-0.960) bulundu.

Sonug: Yeni tani almis sistolik kalp yetmezlikli olgularda Adp seviyeleri ile NT-proBNP ve SVEF arasinda anlamli korelasyon mevcut iken; Adp
ile beden kitle indeksi ve TNF-o diizeyleri arasinda herhangi bir iliski saptanmamistir. Bu sonug Adp seviyelerinin KY olgularinda ilerlemis has-
taligin veya kardiyak kaseksinin bir gostergesi oldugu hipotezi ile ¢elismektedir. (Anadolu Kardiyol Derg 2013; 13: 221-6)

Anahtar kelimeler: Kalp yetmezIigi, adiponektin, NT-ProBNP kardiyak kaseksi, tanisal duyarlilik

Introduction

As more patients are diagnosed with heart failure (HF) each
year, HF management has become a growing public health issue.
Biomarkers, such as natriuretic peptides, offer consistent and
cost-effective means of monitoring response to therapy.
Considering that, HF is a systemic disease, biomarkers reflecting
cardiac and systemic abnormalities in HF may add incremental
diagnostic and/or prognostic information to natriuretic peptides.
There is a growing interest in using newer biomarkers to obtain
pathophysiological insight into and, possibly, to improve the
management of HE

Adiponectin (Adp) is an anti-inflammatory, insulin-sensitiz-
ing, and anti-atherogenic adipocytokine, which plays a funda-
mental role in energy homeostasis (1). Adp comprises 244 amino
acids, and it is synthesized and secreted in large quantities from
adipose tissue (1, 2). Paradoxically given its origin, circulating
levels of Adp correlate inversely with body weight and body
mass index (BMI), possibly as the result of a negative feedback
interaction between the hormone and adipose tissue. It is well
documented that high levels of circulating Adp have a favorable
effect on metabolic processes and protect against derange-
ments that lead to obesity, metabolic syndrome, atherosclerosis,
and subsequent cardiovascular disease (2, 3). Epidemiological
studies have shown that low Adp levels correlate with an
increased risk of cardiovascular disease in obese individuals, in
subjects with insulin resistance and in diabetes (2-5).

However, a paradoxical increase in Adp levels is observed in
patients with systolic HE Higher plasma concentrations of the
hormone are associated with worse prognosis in HF, in contrast
to what is seen in obese or diabetic patients (6-8). It is therefore
not clear whether Adp is involved in the pathogenesis of HF or
simply reflects the activation of complex and opposing maladap-
tive mechanisms. As a possible mechanism, previous studies
proposed that in end-stage HF, wasting with the loss of adipose
tissue (cardiac cachexia) might lead to increased levels of Adp
(7, 9, 10). The mechanism raised suspicions about diagnostic
values of Adp levels in HF patients without cardiac cachexia.

We, therefore, sought to investigate the Adp levels and its
possible association with natriuretic peptide levels and left ven-
tricular function in a cohort of non-cachectic patients with
newly diagnosed systolic HF.

Methods

Study design
The current study has an observational cross-sectional
design.

Study population

Our population is represented by a total of 57 consecutive
patients with HF who were admitted to outpatient cardiology
clinic of the Central Hospital between January and June 2009. All
patients fulfilled the following inclusion criteria: I. Clinical con-
gestive HF defined by Framingham criteria (11), Il. Left ventricu-
lar (LV) systolic dysfunction (LV ejection fraction <35%) docu-
mented by echocardiography, Ill. New York Heart Association
(NYHA) functional capacity class 3-4.

This study also enrolled age- and sex-matched 20 control
subjects without obvious heart disease who underwent cardiac
catheterization for atypical chest pain in our hospital during the
same enrollment period.

Patients were excluded if they had hemodynamically signifi-
cant obstructive valvular disease, cor pulmonale, myocarditis,
constrictive pericarditis, congenital heart disease, renal dys-
function (serum creatinine concentration >2.5 mg/dL), or if they
had experienced myocardial infarction or unstable angina within
the last 4 months.

Written informed consent was obtained from all patients with
HF and control subjects prior to enroliment. The study was per-
formedin accordance with the principles stated in the Declaration
of Helsinki and approved by the Local Ethics Committee.

Study protocol and definitions

All demographic and clinical features were collected from
medical history of the patients. Baseline examination included a
questionnaire involving gender, age and smoking status. BMI
value was calculated as the ratio of the weight in kilograms to
the height in squared meters. Hypertension was defined as sys-
tolic pressure >140 mmHg and/or diastolic pressure was >90
mmHg or if the individual was taking antihypertensive medica-
tions (12). The diagnosis of diabetes was based on previous
history of diabetes treated with or without drug therapies (12).
Hyperlipidemia was defined by elevated total plasma choles-
terol levels (>200 mg/dL) (12).

The medical history was obtained to document the etiology
and the severity of HF symptoms according to the NYHA func-
tional class. An ischemic etiology was defined by a history of
myocardial infarction (electrocardiographic findings or positive
troponin levels) and/or positive results from a noninvasive stress
test or cardiac catheterization. Evidence-based therapy for sys-
tolic HF was started to HF patients.

We analyzed clinical, echocardiographic and laboratory
parameters between the study groups and also investigated
possible relationship between Adp, natriuretic peptide levels
and left ventricular function.
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Study variables

The following demographic, clinical, echocardiographic vari-
ables were evaluated: age, gender, weight, waist circumference,
body mass index, smoking status, prevalence of diabetes melli-
tus, hypertension, hyperlipidemia, LV ejection fraction, LV frac-
tional shortening, levels of NT-pro-brain natriuretic peptide
(NT-proBNP), tissue necrosis factor alpha (TNF-a) and Adp.
Primary end-point of the study was investigating the Adp levels
and its possible association with natriuretic peptide levels and
left ventricular function in a cohort of newly diagnosed systolic
HFE The diagnosis of systolic HF was established as clinically
defined by Framingham criteria (11) and confirmed by echocar-
diographic examination (LV ejection fraction <35%).

Echocardiography

Two-dimensional and Doppler echocardiographic examina-
tions (Philips EnVisor C, Andover MA, USA) were performed and
analyzed in a blinded manner. Measurements of the systolic and
diastolic chamber dimensions and wall thickness were obtained
from 2-dimensional imaging according to the recommendations
of the American Society of Echocardiography (13). Left ventricu-
lar ejection fraction (LVEF) was measured by Simpson’s modi-
fied biplane method (13). LV fractional shortening (FS) was cal-
culated from the M-mode using the following equation;

FS (%): [(LVIDD-LVIDS)/LVIDD] x 100

Laboratory analyses

Venous blood samples were drawn at admission. Whole
blood was collected in non-heparinized tubes and centrifuged at
1750 g for 10 minutes at 4°C. The obtained serum samples were
stored at -20°C until they were assayed.

Serum Adp concentrations (ug/mL) were determined by a
commercially available enzyme-linked immunosorbent assays
(ELISA) kit (Biovendor, Heidelberg, Germany). The detection
limit reported is 0.2 yg/mL. The antibodies used in this ELISA are
specific for human adiponectin. No cross reactivity has been
observed for human leptin, leptin receptor and resistin at 100 ng/
mL. The intra-assay coefficient of variation measured was 5.9%
and the inter-assay coefficient of variation was 6.3%.

NT-proBNP (pg/mL) was measured in plasma samples using
commercially available kits from Biomedica (Vienna, Austria)
with the intra- and inter-assay variation coefficient was 6% and
8%, respectively.

Serum TNF-a (pg/mL) was measured by a highly sensitive
ELISA in a commercially available kit (Bender MedSystems,
Vienna, Austria), with intra- and inter-assay coefficients of
variation of 8.5% and 9.8%, respectively. The limit of detection
was determined to be 0.13 pg/mL.

Statistical analysis

Statistical analysis was performed with the use of SPSS
Statistics version 15.0. (SPSS, Inc., Chicago, IL, USA). Quantitative
variables are expressed as meanzstandard deviation (SD), and
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qualitative variables as percentages. Continuous variables were
compared between the two groups using Mann-Whitney U test,
whereas proportions were compared by Fisher's exact test.
Correlation analyses were done by Spearman’s test. Receiver
operating characteristic (ROC) analysis was used to assess the
diagnostic validity of the markers, and areas underthe ROC curve
(AUC) were compared. All results were considered statistically
significant at the level of p<0.05.

Results

Clinical characteristics

All HF patients had NYHA Il or IV functional class at enroll-
ment. Twenty-eight patients (49%) had ischemic etiology in HF
group. Clinical characteristics of patients with HF and control
subjects are shown in Table 1. Waist circumference was signifi-
cantly higher in patients with HF than in control subjects
(95.8+10.8 vs. 87+12 cm; p=0.015; respectively).

Levels of biomarkers

Adp and NT-proBNP levels were significantly higher in HF
group than in control group (20.19+12.9 vs. 7.65+4.6 pg/mL;
p<0.001 and 1051.74+606.2 vs. 222.53+65.6 pg/mL; p=0.002;
respectively). However TNF-a. levels were similar between the
groups (2.83+1.8 vs. 2.08+1.2 pg/mL; p=0.582; respectively).
Biomarker levels of the study groups are shown in Table 1.

Table 1. Clinical characteristics and biomarker levels of the study popu-
lation

Variables Patients Control *p

with HF subjects

(n=57) (n=20)

Age, years 63.6+11.5 60.8+9.5 n.s
Male gender, % 73 55 n.s
Weight, kg 79.7105 81.6+10.2 n.s
Waist circumference, cm 95.8+10.8 87+12 0.015
Body mass index, kg/m?2 26.6+4.3 30.5+4.9 n.s
Diabetes mellitus, % 15.7 20 n.s
Hypertension, % 403 35 n.s
Smoking, % 35.1 40 n.s
Hyperlipidemia, % 403 50 n.s
LVEF, % 24.2+4.7 57.9+26 | <0.001
LVFS, % 1715 39+4 <0.001
Adiponectin, pg/mL 20.19+12.9 7.65+4.6 | <0.001
NT-proBNP pg/mL 1051.74+606.2 | 222.53+65.6 | 0.002
TNF-o, pg/mL 2.83+1.8 2.08+1.2 n.s
* Quantitative variables as mean + standard deviation were compared by Mann-Whitney U
test, **Qualitative variables as proportions were compared by Fisher's exact test.
HF - heart failure, LVEF - left ventricular ejection fraction, LVFS - left ventricular fractional
shortening, NT-proBNP - N terminal-probrain natriuretic peptide, TNF-c - tumor necrosis
factor-alpha
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Table 2. The relationships of adiponectin levels with clinical, echocar-
diographic variables and other biomarkers in patients with systolic HF

Variables Adiponectin, pg/mL

*r *n
Age, years 0.173 0.134
Body mass index, kg/m?2 -0.110 0.417
LVedd, mm 0.291 0.01
LVesd, mm 0.424 <0.001
LAd, mm 0.170 0.139
IVS, mm -0.221 0.053
PW, mm -0.112 0.331
LVEF, % -0.466 <0.001
LVFS, % -0.470 <0.001
NT-proBNP, pg/mL 0.448 <0.001
TNF-o, pg/mL 0.114 0.326

*Pearson correlation analysis

HF - heart failure, IVS - interventricular septum, LAd - left atrial diameter, LVedd - left ventric-
ular end-diastolic diameter, LVesd - left ventricular end-systolic diameter, LVEF - left ventric-
ular ejection fraction, LVFS - left ventricular fractional shortening, NT-proBNP - N- terminal-
proBrain natriuretic peptide, PW - posterior wall, TNF-c. - tumor necrosis factor-alpha
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Figure 1. The relationship between serum adiponectin levels and LVEF
values in patients with systolic heart failure
LVEF - left ventricular ejection fraction

Associations of Adp and other study variables

Correlation analysis showed positive association among
Adp and NT-proBNP levels (r=0.448; p<0.001), LV end-diastolic
(r=0.291; p=0.01), end-systolic diameters (r=0.424; p<0.001) and
LV fractional shortening (r=-0.470; p<0.001) (Table 2). Furthermore,
significant negative correlations were found between the LVEF
and serum Adp (Fig. 1) and NT-proBNP levels (r=-0.466; p<0.001
and r=-0.552; p<0.001; respectively), but there was no any sig-
nificant correlation between LVEF and TNF-a levels (r=-0.73;
p=0.527). There was no any association between levels of Adp,
NT-ProBNP and TNF-c. in control subjects. Serum Adp was not
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Figure 2. ROC curves comparing the diagnostic performances of serum
NT-proBNP, Adp and TNF-o level for identifying patients with heart
failure. Adp and NT-proBNP showed comparable diagnostic perfor-
mances with mean AUC of 0.857 (95% Cl 0.771-0.944) and 0.888 (95% ClI
0.815-0.960), respectively. Diagnostic performance of TNF-. levels were
not statistically significant. [AUC: 0.557 (95% CI: 0.338-0.727), p=0.447]
Optimum cut-off value of serum Adp level is shown

Adp - adiponectin, NT-proBNP - NT-pro-brain natriuretic peptide, TNF-o. - tissue necrosis fac-
tor alpha

correlated with BMI in both patients and control subjects
groups.

In patients with systolic HF, the Adp and NT-proBNP showed
comparable diagnostic performances (Fig. 2) with mean [95%
confidence interval (Cl)] areas under the curves (AUC) of
0.857 (0.771-0.944, p<0.001) and 0.888 (0.815-0.960, p<0.001),
respectively. At the optimal cut off value of 8.79 pg/mL for Adp,
sensitivity was 86% and specificity of 65% for predicting the
presence of HF

Discussion

In this study, we sought to investigate the Adp levels and
its possible association with natriuretic peptide levels and
left ventricular function in a cohort of non-cachectic patients
with newly diagnosed untreated systolic HE Qur study has
demonstrated that serum Adp levels were significantly increased
in this population. Heart failure group of the study was selected
meticulously and they had unique clinical characteristics. They
were unaware that they had HF before the enroliment; the first
hospital admission date due to HF symptoms of them was study
enrollment time. Consequently, HF patients of the study had
normal or overweight BMI ratios which confirming to exclude
the cachectic HF patients from the study. The mean BMI was
26.66+4.3 in patients with HE

Previous studies concluded that Adp may be a marker of
muscle wasting in HF and it levels are elevated in patients with
cardiac cachexia (3,9, 10). Kung et al. (14) asserted that elevated
Adp levels were significantly associated with advanced disease
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state and metabolic impairment. However, Adp levels were
elevated in our HF group which had recently diagnosed and more
reflective of early steps of metabolic disturbances due to HE.

The role of Adp in HF is controversial. Theoretically,
progression of HF is closely associated with a reduction in total
body weight as part of a wasting process. This decrease in body
weight will result in an increase in Adp levels. Elevated Adp
levels may compensate a state of impaired energy metabolic
efficacy (a progressive shift from fatty acid utilization to glucose
utilization) and malnutrition (15). Hence, functional adiponectin
resistance has been observed in the skeletal muscle of patients
with chronic HF (16). This would explain why, despite known
cardiac and vascular protective effects (4). Adp is paradoxically
associated with increased mortality in HF (2, 4, 8, 10). However,
the hypothesis which asserts that the increased Adp levels is a
marker of the advanced disease state and metabolic disturbances
is controversial, because in our study, Adp levels were also
increased in the HF population with non-cachectic patients.
Adp is mainly expressed in adipose tissue; serum adiponectin
level correlates negatively with BMI in stable CHF (2, 3, 10). In
our study population, serum adiponectin concentrations were
not correlated with BMI or waist circumference. Although the
patients with HF had greater waist circumference than in control
subjects, this may be as a result of hepatic or fluid congestion.
Thus, major sources of circulating Adp are not thought to be
adipose tissue in our HF population. Heart failure patients of the
study were enrolled at the first hospital admission time due to
HF symptoms and all of them at first days of stage C- HE Recent
studies have shown that Adp mRNA and protein are expressed in
cardiomyocytes of rodents and humans and immunoreactive Adp
was found in the myocardial tissues obtained from the autopsied
heart (17-19). Takano et al. (20) showed significant transcardiac
gradient of Adp levels in patients with HE Adp may be released
from the heart in patients with HF and the amount of heart-
originated Adp may constituted significant part of serum levels.
We have no data about the source of Adp in the present study.

The factors controlling Adp secretion in HF are still poorly
understood and remain controversial. It is possible that increased
proinflammatory cytokines may stimulate Adp secretion. Previous
studies have proposed that TNF-a has been suggested toincrease
Adp secretion, although this literature is conflicting (21, 22). Heart
failure population of the study had normal TNF-a. levels and we
did not find any relationship between serum Adp and TNF-a
levels which supporting these conflicted results. However, our
study demonstrated that serum Adp levels correlated positively
with LVEF values and serum NT-proBNP levels. Takano et al. (20)
proposed that Adp is released from the heart into the circulation
in proportion to the severity of LV dysfunction in patients with HF
irrespective of etiologies of HF. Accordingly; heart-originated Adp
may at least partly contribute to the increased levels of Adp seen
in patients with HF who had severe LV systolic dysfunction and
normal BMI such as the study HF population.
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Previous studies showed strong correlation between Adp
and natriuretic peptide levels (20, 23). Whether the correlation
between two markers simply reflects a parallel evolution of
two biomarkers that mirror disease severity, or whether there
is a causal association remains to be further explored. Moro
et al. shown that atrial natriuretic peptide directly stimulates
Adp production in adipocytes cultured under lipolysis inhibition
(24). Thus, atrial natriuretic peptide and BNP, whose levels are
increased in HF, might possibly stimulate adiponectin secretion
resulting in increased adiponectin levels in patients with HF
Indeed, Tsukamoto et al. (25) demonstrated that natriuretic
peptides increase the production of Adp by human adipocytes.

Study limitations

There are several limitations of the current study. First, the
design was observational cross-sectional and measurements of
serum biomarkers, BMI and LVEF values were performed at the
same visit. The study was a single-center study performed in a
relatively small sample of patients and restricted to Caucasian
patients only. We measured Adp levels in peripheral venous
samples, but not in coronary sinus samples. We were unable to
determine transcardiac gradient of Adp. The assay used in our
study measured total Adp levels and we have no data about the
source of Adp. We were therefore unable to distinguish between
the low molecular weight and the high molecular weight form.
Finally, our study is not a diagnostic accuracy study; however,
we found that Adp levels displayed to comparable diagnostic
performance with NT-proBNP for diagnosis of systolic HF
Therefore, further studies are needed to explore its validity.

Conclusion

Major findings of our study were the presence of significant
correlation between Adp levels with, NT-proBNP levels and LVEF
values, but absence of any association between Adp levels with
body mass index values and TNF-a levels in patients with newly
diagnosed systolic heart failure. The result may arouse suspicion
about the hypothesis, which proposes that Adp levels simply
reflects disease severity or cardiac cachexia in patients with HFE
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Impaired coronary flow reserve evaluated by echocardiography is
associated with increased aortic stiffness in patients with metabolic
syndrome: an observational study

Metabolik sendromlu hastalarda ekokardiyogralik olarak gosterilen bozulmus koroner akim
rezervi artmis aort sertligi ile iliskilidir: Gozlemsel bir ¢alisma

Derva Tok, Firat Ozcan, Iskender Kadife, Osman Turak, Kumral Cagh, Nurcan Basar, Zehra Gélbasi, Sinan Aydogdu

Clinic of Cardiology, Yiiksek ihtisas Education and Research Hospital, Ankara- Turkey

ABSTRACT

Objective: Metabolic syndrome (MetS) is a strong predictor of cardiovascular events and coronary flow reserve (CFR), an indicator of micro-
vascular function, has been found to be impaired in MetS. Aortic stiffness (AS) is a simple and effective method for assessing arterial elastic-
ity. The aim of this study was to evaluate whether there is an independent association of impaired coronary flow and aortic elasticity in patients
with MetS.

Methods: Forty-six patients (mean age 47.3+6.6 years) with the diagnosis of MetS according to the ATP 1l update criteria and 44 age and gender
matched controls (mean age 46.0+6.1 years) were included into the cross-sectional observational study. Peak diastolic coronary flow velocities
were measured in left anterior descending artery by pulsed wave Doppler at baseline and after adenosine infusion, and CFR was calculated
as the ratio of hyperemic to baseline velocities. Aortic strain, distensibility and stiffness were calculated by M-mode echocardiography.
Statistical analysis was performed by using Student t-test, Chi-square test, Pearson correlation and linear regression analyses.

Results: CFR was significantly lower in patients with MetS than in controls (2.3£0.2 vs 2.7+0.2, p<0.001). In the MetS group, aortic distensibility
(10.4+3.5 cm2.dyn-1.106 vs. 12.7+3.4 cm2.dyn-1.106, p=0.002) was decreased and AS was significantly increased (6.5+2.0 vs. 3.2+0.8, p<0.001). In
multivariate linear regression analysis, AS (B=-0.217, p=0.047), systolic blood pressure (p=-0.215, p=0.050) and waist circumference (p=-0.272,
p=0.012) had an independent relationship with impaired CFR.

Conclusion: This study demonstrated that coronary flow reserve is impaired in patients with MetS and there is an independent relationship
between impaired CFR and increased aortic stiffness, systolic blood pressure or waist circumference.

(Anadolu Kardiyol Derg 2013; 13: 227-34)

Key words: Metabolic syndrome, coronary flow reserve, aortic stiffness, echocardiography, regression analysis

OZET

Amagc: Metabolik sendrom (MetS) kardiyovaskiiler olaylarin giiglii bir belirleyicisidir. Koroner akim rezervi (KAR) mikrovaskiiler fonksiyonun
gostergesidir ve MetS'de bozuldugu gosterilmistir. Arteriyel elastikiyetin degerlendiriimesinde aortik sertlik (AS) basit ve dnemli bir metottur. Bu
calismada MetS’li hastalarda bozulmus koroner akim ve aortik elastisite arasinda bagimsiz bir iligki olup olmadiginin degerlendirilmesi amag-
lanmigtir.

Yontemler: Enine kesitli gozlemsel ¢alismaya glincellenmis ATP 11l kriterlerine gdre MetS tanisi alan 46 hasta (ortalama yas 47.3+6.6 yil) ve 44
kontrol (ortalama yas 46.0+6.1 yil) hastasi alindi. Pik diyastolik koroner akim, distal sol n koroner arterden adenozin infiizyonu 6ncesi ve son-
rasinda transtorasik nabiz dalga Doppler ile dl¢iildii ve hiperemik pik diyastolik hizin baslangi¢ zirve diyastolik hiza orani KAR olarak kabul
edildi. M-mode ekokardiyografi ile aortik strain, distensibilite ve sertlik hesapland.. istatistiksel analizde Student t-testi, Ki-kare testi, Pearson
korelasyon ve lineer regresyon analizleri kullanildi.
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Bulgular: MetS'li hastalarda kontrol grubuna kiyasla KAR'1 diisiik (2.3+0.2'ye karsilik 2.7+0.2, p<0.001), aortik distensibilite diisiik (10.4+3.5'e karsilik
12.7+3.4, p=0.002) ve sertlik ise anlaml yiiksek saptandi (6.5+2.0'e karsilik 3.2+0.8, p<0.001). Lineer regresyon analizinde, AS (B=-0.217, p=0.047),
sistolik kan basinci (3=-0.215, p=0.050) ve bel gevresi ($=-0.272, p=0.012) ile KAR'daki bozulma arasinda bagimsiz bir iligki oldugu saptand.

Sonug: MetS'li hastalarda koroner akim rezervi bozulmustur ve artmis aort sertligi, bel gevresi ve sistolik kan basinci ile azalmis koroner akim
rezervi arasinda bagimsiz bir iligki vardir. (Anadolu Kardiyol Derg 2013; 13: 227-34)

Anahtar kelimeler: Metabolik sendrom, koroner akim rezervi, aortik sertlik, ekokardiyografi, regresyon analizi

Introduction

Metabolic syndrome (MetS) is defined as a clustering of
multiple cardiovascular risk factors, including dyslipidemia, obe-
sity, hypertension and impaired glucose tolerance (1). These
factors contribute to a high incidence of cardiovascular disease
in patients with MetS (2, 3). MetS impairs the ability of the coro-
nary circulation to regulate vascular resistance and balance
myocardial oxygen supply and demand (4, 5). Coronary micro-
vascular dysfunction in MetS is evidenced by reduced coronary
venous PO,, diminished vasodilation to endothelial-dependent
and independent agonist and altered functional and reactive
hyperemia (4-9). Alterations in coronary microvascular function
could contributed to the increased cardiovascular morbidity and
mortality observed in patients with MetS (10). Recently micro-
vascular dysfunction characterized by impaired coronary flow
reserve (CFR) has been identified in patients with MetS prior to
overt atherosclerotic disease (7).

Aortic stiffness describes the elastic resistance that the
aorta sets against its distension (11). Aortic stiffness is one of
the most important cardiovascular risk factors predicting cardi-
ovascular morbidity and mortality (12). Aortic elasticity can be
assessed by various parameters measured by echocardiog-
raphy, which is a non-invasive method (13). MetS causes an
increase in arterial stiffness independently of other cardiovas-
cular risk factors (14). Several components of the MetS, inclu-
ding high blood pressure, hyperglycemia, and abdominal fat,
have been related to increased aortic stiffness (12, 15).

Aortic stiffening may cause an increase in aortic pulse pres-
sure, left ventricular load, and ultimately left ventricular hypert-
rophy. This together with the decreased diastolic transmyocar-
dial pressure gradient interacts with coronary flow and flow
reserve (11). Significant correlations between coronary flow
reserve and aortic stiffness parameters have been demonstra-
ted in different populations such as hypertension, aortic valve
stenosis, and hypercholesterolemia (16-19).

However, presence of an association between aortic stiff-
ness (AS) and impaired CFR in MetS has never been evaluated.

The aim of this study was to evaluate whether there is an inde-
pendent association of impaired coronary flow and aortic elasticity
by utilizing transthoracic echocardiography in patients with MetS.

Methods

Study design
The present study was designed as a cross-sectional,
observational study.

Study population

Forty-six patients (mean age 47.3+6.5 years) with the diagno-
sis of MetS according to the Adult Treatment Panel Il Final
Report criteria (20) without clinical coronary artery disease
were included in the study. Forty-four age and gender matched
healthy subjects (mean age 46.0+6.1 years) were recruited as
the control group. Patients were excluded if they had coronary
artery disease, severe valvular disease, hypertrophic cardiom-
yopathy, chronic obstructive pulmonary disease, malignancy,
congenital heart disease, chronic heart failure, cardiac rhythm
other than sinus, uncontrolled hypertension prior to study, syste-
mic disease such as collagenosis, chronic autoimmune, hemoly-
tic, hepatic and chronic renal disease, or inadequate transthora-
cic echocardiographic images.

The study protocol was approved by the local ethics committee
and written informed consent was obtained from each subject.

Study variables

The baseline variables of study were as following: age, sex,
smoking status, systolic (SBP) and diastolic (DBP) blood pressure,
history of diabetes mellitus (DM), hypertension (HT), body mass
index (BMI), waist circumference, fasting plasma glucose (FPG),
total cholesterol, triglycerides, high-density (HDL) and low-density
(LDL) lipoprotein cholesteral, high sensitive C-reactive protein
(hsCRP), and echocardiographic measurements. In our study, pre-
sence of MetS was a primary predictor variable, the outcome
variables were CFR and aortic stiffness and confounding variables
were age, waist circumference, SBP, FPG, HDL-cholesterol, trigl-
ycerides, hs-CRP and left ventricular mass index (LVMI).

Clinical and laboratory examinations

All patients underwent clinical and laboratory examinations.
Demographic data including classical risk factors of atherosclero-
sis (HT, dyslipidemia, smoking) were noted. Blood samples were
obtained after overnight fasting. Plasma glucose, total cholesterol,
HDL and LDL cholesterol, triglyceride levels were measured using
standard methods (HITACHI MODULAR EVO P800, Roche
Diagnostics GmbH, Mannheim, Germany). The levels of hsCRP
were measured with immunonephelometric method (IMMAGE
Immunochemistry Systems; Beckman Coulter, California, USA).

Definitions

Metabolic syndrome was diagnosed if three or more of the
followings were present according to the Adult Treatment Panel
[l Final Report criteria (20): (i) abdominal obesity: waist circum-
ference >102 cm in men and >88 ¢cm in women; (ii) plasma trigl-
ycerides: >150 mg/dL; (iii) plasma HDL cholesterol:<40 mg/dL in
men and <50 mg/dL in women; (iv) SBP >130 mmHg or DBP >85
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phy in the distal left anterior descending coronary artery

Figure 2. Measurements of aortic diameters shown on the M-mode trac-
ing obtained at a level 3 cm above the aortic cusps

AoD - diastolic aortic diameter, AoS - systolic aortic diameter

mmHg or use of an anti-hypertensive medication; (v) FPG
>110mg/dL. Hypertension was defined as SBP >140 mmHg or
DBP >90 mmHg or use of an antihypertensive medication (21).
Diabetes mellitus was defined in case of a history of oral antidi-
abetics, insulin medication or fasting blood glucose >126 mg/dL
at study entrance (22). Coronary artery disease was defined as
the presence of 1 of the following: a past history of a myocardial
infarction/revascularization, typical angina, ST-segment or
T-wave changes specific to myocardial ischemia, Q waves on
electrocardiogram, wall motion abnormality on echocardiog-
raphy, a non-invasive stress test demonstrating ischemia or any
perfusion abnormality, coronary artery stenosis on angiography.
Height and weight were measured according to a standardized
protocol. BMI was calculated as body weight divided by height
squared (kg/m2). Waist circumference was measured on bare
skin during mid-respiration at the natural indentation between
the tenth rib and the iliac crest to the nearest 0.5 cm.

Transthoracic echocardiography
All the patients underwent transthoracic echocardiography
using a Vivid 7 Dimension Cardiovascular Ultrasound System

Figure 1. Demonstration of coronary flow velocity at (A) baseline and (B) hyperemia obtained by transthoracic pulsed wave Doppler echocardiogra-
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(GE Healthcare, USA) with a 3.5 MHz transducer. Two dimensio-
nal, M-mode and transthoracic Doppler echocardiographic
examinations were performed according to the recommendati-
ons of the American Society of Echocardiography (23) and ima-
ges were digitally stored and analyzed by an experienced echo-
cardiographer blinded to the study protocol. Left ventricular
mass was calculated from M-Mode records taken on paraster-
nal long-axis images according to Devereux’'s formula (24). The
LVMI was calculated as LVM/body surface area.

CFR determination

Left anterior descending (LAD) coronary artery was visuali-
zed using a modified, foreshortened, 2-chamber view, and an
optimal alignment to the interventricular sulcus was obtained.
The color gain was adjusted to provide optimal images and coro-
nary flow in the distal LAD was examined by color Doppler flow
mapping over the epicardial part of the anterior wall. By placing
the sample volume on the color signal, spectral Doppler of the
LAD showed the characteristic biphasic flow pattern with larger
diastolic and smaller systolic components. Hyperemia was indu-
ced by intravenous infusion of adenosine at a rate of 0.140 pgr/
kg/min over 4 minutes. Coronary diastolic peak velocities were
measured at baseline and after adenosine by averaging the
highest 3 Doppler signals for each measurement. CFR was cal-
culated as the ratio of hyperemic to baseline diastolic peak
velocities (Fig. 1) (25).

Assessment of aortic stiffness

Aortic elasticity was assessed using a two-dimensional gui-
ded M-mode evaluation of systolic aortic diameter (AoS) and
diastolic aortic diameter (AoD), 3 cm above the aortic valve (13,
26). AoD was obtained at the peak of the R wave on the simulta-
neously recorded electrocardiogram, while AoS was measured
at the maximal anterior motion of the aortic wall; for each dia-
meter, 3 measurements were averaged (Fig. 2). The following
indexes of aortic elasticity were calculated: % aortic
strain=100xA0S-AoD/AoD, aortic distensibility= [2x (AoS-AoD) /
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AoD (pulse pressure)] (106.cm-2.dyn1); and aortic stiffness
(AS)=In (SBP / DBP) / [(AoS-AoD) / AoD], where SBP and DBP
refer to brachial systolic blood pressure and diastolic blood
pressure, measured in millimeters of mercury; pulse pressure
was calculated as SBP-DBP, and In (SBP / DBP) refers to the
natural logarithm of the relative pressure (13, 26).

Statistical analysis

Statistical analysis was performed using SPSS software
(Version 15.0, SPSS Chicago, USA). Continuous data were pre-
sented in medianzIQR (interquartile range) or meanzstandard
deviation (SD). Comparisons of multiple mean values were car-
ried out by student t test or Mann-Whitney U test. To test the
distribution pattern, the Kolmogorov-Smirnov test was utilized.
Categorical variables were summarized percentages and com-
pared with the Chi-square test or Fisher's exact test. Correlations
were sought by the Spearman’s and Pearson correlation test.
The multivariate linear regression analysis was performed to
determine independent relationship between CFR and aortic
stiffness and other potential confounding variables. A p value
<0.05 was considered statistically significant.

Results

Baseline characteristics

Demographic and clinical characteristics and laboratory
results of the study population are summarized in Table 1. The
mean age of the study population was 47.3+6.47 years. Gender
and mean age were similar between the groups (p>0.05). As
expected, the prevalence of HT was significantly higher in pati-
ents with MetS. The mean values for BMI and waist circumferen-
ce were significantly higher in patients with MetS (p<0.05 for all).
The mean values hsCRP and FPG levels were significantly higher
in patients with MetS than in controls. Patients with MetS had
significantly higher LDL cholesterol and triglyceride concentrati-
ons, and lower HDL cholesterol levels (p<0.05 for all). Twenty of
MetS patients underwent coronary angiography and found normal
coronary arteries within last 6 months. All patients in both groups
had exercise stress test, which revealed as negative for all.

CFR and aortic distensibility

During adenosine infusion, no major adverse reactions were
observed. The mean baseline diastolic peak velocity (DPV) value
was similar in both groups (26.3x1.5 cm/s vs. 26.6+1.8 cm/s,
p=0.430) but the mean hyperemic DPV was significantly lower in
patients with MetS compared with control subjects (60.1+4.5
cm/s vs. 67.7+5.2 cm/s, p<0.001). When CFR was compared bet-
ween groups, patients with MetS had significantly lower CFR
values than did those without MetS (2.3+0.2 vs. 2.70.2, p<0.001).

There were no significant differences with regard to end-
diastolic volume, end-systolic volume and ejection fraction bet-
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Table 1. Comparison of clinical, laboratory and transthoracic and
Doppler echocardiography findings

Variables MetS (n=46) | Controls (n=44) | *p
Age, years 47.3+6.5 46.0+6.1 0.215
Men, n (%) 25(54.3) 18 (40.9) 0.214
Smoker, n (%) 20 (43.5) 13(29.5) 0.195
Hypertension, n (%) 29(63.0) 0(0) <0.001
Diabetes mellitus, n (%) 3(3.3) 0(0) 0.242
BMI, kg/m? 31.9+4.1 24.0+34 <0.001
Waist circumference, cm 107.1+8.7 84.9+8.7 <0.001
Fasting glucose, mg/dL 106.1+£18.3 90.0+7.8 <0.001
Total cholesterol, mg/dL 213.1+33.2 186.2+33.1 <0.001
LDL cholesterol, mg/dL 127.7+35.7 114.2+26.6 0.046
HDL cholesterol, mg/dL 37.7+83 53.1+10.6 <0.001
Triglyceride, mg/dL 243.6+64.3 95.8+32.7 <0.001
hs-CRP. mg/L 3.6+3.0 2.1£2.1 0.008
Baseline PDV, cm/s 26.3£1.5 26.6+1.8 0.430
Hyperemic PDV, cm/s 60.1+4.5 67.7+5.2 <0.001
CFR 2.3+0.2 27+0.2 <0.001
LVMI, g/m2 107.5£17.2 80.7£10.6 <0.001
LV EE % 64.1+2.1 65.1+1.6 0.214
Data are presented as mean+SD and number (percentage)

*Student's t-test and Chi-square test

BMI - body mass index, CFR - coronary flow reserve, HDL - high-density lipoprotein, hs-high
sensitive, hsCRP - high-sensitive C - reactive protein, LDL - low-density lipoprotein, LVEF -
left ventricular ejection fraction, LVMI - left ventricular mass index, MetS - metabolic syn-
drome, PDV - peak diastolic velocity

ween the groups. LVMI was significantly higher in patients with
MetS than in control subjects (p<0.001). Aortic distensibility was
significantly decreased, and aortic stiffness (AS) was increased
significantly in patients with MetS compared to controls (10.4+3.5
/106.cm2dyn-1vs. 12.7+3.4/ 106.cm-2.dyn-1, p=0.002, 6.5+2.0 vs.
3.2+0.8, p<0.001) (Table 2).

Association of CFR with clinical and

echocardiographic variables

In correlation analysis, CFR was significantly correlated with
age (r=-0.220, p<0.0001), systolic blood pressure (r=-0.596,
p<0.001), diastolic blood pressure (r=-0.216, p=0.042), waist cir-
cumference (r=-0.642, p<0.001), total cholesterol (r=-0.251,
p=0.018), HDL-cholesterol (r=0.514, p<0.001), triglyceride (r=-
0.507, p<0.001), fasting glucose (r=-0.358, p<0.001), hsCRP (r=-
0.227, p=0.033), LVMI (r=-0.396, p<0.001), and AS (r=-0.604,
p<0.001).

In multivariate linear regression analysis in which CFR was
taken as a dependent variable and age, waist circumference, SBP
FPG, HDL-cholesterol, triglyceride, LVMI and AS were taken as
independent variables, we found that AS (p=-0.217, p=0.047), SBP
(B=0.215, p=0.050) and waist circumference (B=-0.272, p=0.012)
have an independent association with impaired CFR (Table 3).
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Table 2. Comparison of aortic elastic properties of the groups

Variables Metabolic | Controls *p

syndrome (n=44)

(n=46)

Systolic blood pressure, mmHg 13144153 | 110.0£10.6 | <0.001
Diastolic blood pressure, nmHg 74.6+10.8 68.4+7.5 | 0.002
Aortic systolic diameter, cm 3.40+0.23 3.28+0.31 | 0.035
Aortic diastolic diameter, cm 3.12+0.23 2.90+0.31 | <0.001
Aortic strain, % 10.5+2.9 12.1£5.1 0.08
Aortic distensibility,cm2.dyn-1.10-6 10.4+3.5 12.7+34 | 0.002
Aortic stiffness 6.5+2.0 3.2+0.8 | <0.001
Data are presented as mean+SD
*Unpaired Students” t-test

Table 3. Independent relationship between CFR and confounding variab-
les by multivariate linear regression analysis (r2=0.571, p<0.001)

Independent variables Beta regression coefficient p
Age -0.067 0413
Wiaist circumference -0.272 0.012
Systolic blood pressure -0.215 0.050
Fasting glucose 0.045 0.625
HDL-cholesterol 0.133 0.202
Triglyceride -0.117 0.229
hsCRP 0.004 0.959
LVMI -0.028 0.746
Aortic stiffness -0.217 0.047
Multivariate linear regression analysis

CFR - coronary flow reserve, HDL - high-density lipoprotein, hsCRP - high- sensitive C -
reactive protein, LVMI - left ventricular mass index

Discussion

This study demonstrated that coronary flow reserve is impa-
ired in patients with MetS and there is an independent relations-
hip between impaired CFR and increased aortic stiffness evalu-
ated by echocardiography.

MetS is a group of risk factors including obesity, dyslipide-
mia, insulin resistance/impaired glucose tolerance, and/or
hypertension and is accompanied by pro-inflammatory and
thrombotic states (27). Since all components of MetS have unfa-
vourable effects on the endothelium, endothelial dysfunction
more prevalent in patients with MetS and could play a role in the
increased risk for cardiovascular disease and type 2 DM in this
population (28). Many reported studies have used several moda-
lities to investigate the relationship MetS and coronary micro-
vascular circulation. Turhan et al. (29) reported an impaired
coronary blood flow using the Thrombolysis in Myocardial
Infarction frame count method in MetS patients with angiograp-
hically normal coronary arteries. Pirat et al. (7), using transtho-
racic echocardiography, have reported an impaired vasodilatory
response to pharmacologic agents in the LAD of coronary arte-
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ries in patients with MetS. In present study, we also evaluated
CFR, the magnitude of the increase in blood flow at maximal
coronary vasodilation, by using transthoracic Doppler echocar-
diography as a reliable and reproducible way to assess CFR (30)
and found that there is a coronary microvascular endothelial
dysfunction in MetS patients.

MetS impairs the ability of the coronary circulation to regu-
late vascular resistance and balance myocardial oxygen supply
and demand (9). All the components of MetS (hypertension,
dysglycemia, dyslipidemia, and obesity) can individually impair
microvascular function (10, 28, 31). Exact mechanisms underl-
ying impaired pharmacologic coronary vasodilation in MetS
have not been clearly defined, but are likely related to altered
functional expression of receptors and ion channels, endothelial
and vascular smooth muscle function, paracrine and neuro-
endocrine influences, structural remodeling of coronary arterio-
les and/or microvascular rarefaction (9). Coronary vasomotor
dysfunction in the MetS is related to chronic activation of the
renin-angiotensin and sympathetic nervous system that leads to
augmented angiotensin Il tip 1 and alpha 1-adrenoceptor medi-
ated coronary vasoconstriction (5, 32).

Aortic stiffness describes the elastic resistance that the
aorta sets against its distension (11). Many methodologies, both
invasive and non-invasive, have been applied to the assessment
of arterial elasticity (33). To evaluate aortic stiffness, two impor-
tant variables should be noted: the change in volume due to
blood injection in the aorta, and the pressure change caused by
this volume change (11). Noninvasive measures fall into three
board groups:1) measuring pulse wave velocity (PWV), 2) rela-
ting change in diameter (or area) of an artery to distending
pressure, and 3) assessing arterial pressure waveforms (11, 34).
PWV, which is defined as the velocity of the arterial pulse for
moving along the vessel wall, plays an important clinical role in
defining patients under high cardiovascular risk and it is inver-
sely correlated with arterial elasticity and relative arterial comp-
liance (35). Measurement of aortic stiffness by applanation
tonometry with pulse-wave velocity has been the gold-standard
method and is well validated in large populations as a strong
predictor of adverse cardiovascular outcomes (34). Additionally,
pulse wave velocity can also be assessed noninvasively by
echocardiography with pulse wave Doppler. Although this met-
hod has not been as commonly used, it seems to have good
correlation (r=0.83) with the applanation tonometry (36). The
main advantage of ultrasound techniques is their wide availabi-
lity, and the main limitation is the incomplete visualization of the
aortic arch (34). To non-invasively quantity aortic stiffness mea-
surement of systolic blood pressure, diastolic blood pressure
and changes in aortic diameters are necessary. Aortic diame-
ters can be measured noninvasively with echocardiography,
computed tomography, and magnetic resonance imaging.
Stefanadis et al. (13) demonstrated that the noninvasively evalu-
ated aortic stiffness is comparable with invasive methods with a
high degree of accuracy. There is growing evidence that large
artery stiffness is a significant predictor of adverse cardiovas-
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cular outcome (12). MetS causes an increase in arterial stiff-
ness independently of other cardiovascular risk factors (14).
Several components of the MetS, including high blood pressure,
hyperglycemia, and abdominal fat, have been related to increa-
sed aortic stiffness (12, 15).

Relations between microvascular function and aortic stiffness
have been reported (37, 38). In the Framingham Heart Study offs-
pring cohort increased aortic stiffness was associated with hig-
her forearm vascular resistance at baseline and during reactive
hyperemia, and with blunted flow reserve during hyperemia (39).
Aortic stiffening may cause an increase in aortic pulse pressure,
left ventricular load, and ultimately, left ventricular hypertrophy
(LVH). This LVH, together with the decreased diastolic transmyo-
cardial pressure gradient caused by the decrease in diastolic
blood pressure, interacts with coronary flow and flow reserve (17,
40). Besides the aortocoronary hemodynamic relationship, aortic
stiffness may be a marker of a more generalized vascular disease
or coexists with microvascular disease (13). Another interpretati-
on is that abnormalities in the microcirculation and, therefore, in
peripheral vascular resistance, lead to the perturbations in aortic
stiffness (41). The hypothesis that coronary flow may be influen-
ced by aortic elastic properties was introduced by Bouvrain et al.
(42), and was confirmed by experimental studies (37, 38). In previ-
ous studies, significant correlations between CFR and
aortic stiffness assessed by pulse wave velocity have been
demonstrated in patients with hypertension and coronary artery
disease (43, 44). Aortic stiffness has been described to reduce
the improvement in hyperemic coronary blood flow after a suc-
cessful percutaneous coronary intervention (45). Nemes et al.
(46) described reduced CFR and increased indices of aortic
stiffness [E(p) and E(s)] in patients with LAD coronary artery
disease as compared with patients with normal epicardial coro-
nary arteries. In addition to these findings in patients with coro-
nary artery disease, Nemes et al. demonstrated significant cor-
relations between CFR and aortic stiffness in patients without
coronary artery disease, but with hypertension, aortic valve
stenosis, type-2 diabetes and hypercholesterolemia (16-19).
However, presence of an association between aortic stiffness
and impaired CFR in MetS has never been evaluated.

Each of components of the MetS has been independently
associated with vascular dysfunction (6, 47). In hypertension, the
structure and function of the microcirculation are altered (48). As
the vasoconstriction takes place with the decreases in vasodila-
tation, wall to lumen ratio of precapillary arterioles increases (41).
The obese patients have similar alterations in microcirculation
(49). Insulin resistance is also associated with impaired capillary
recruitment and microvascular vasodilation (41). In addition, obe-
sity is associated with insulin resistance and insulin resistance
leads to endothelial dysfunction (31). Endothelial and microvascu-
lar dysfunction are presentin obese subjects even in the absence
of hypertension or hyperglycemia, and it is better correlated to
waist/hip ratio than BMI (50). Additionally, endothelial dysfuncti-
on may lead to functional stiffening of large arteries as the
reduced availability of nitric oxide and increased activity of
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vasoconstrictors (51). Endothelial dysfunction may lead to smo-
oth muscle cell proliferation and increased synthesis of structu-
ral proteins such as collagen. The insulin resistance of obesity is
known to be associated with arterial stiffness (52). Our study
revealed an independent relationship of decreased coronary
flow reserve with increased aortic stiffness, waist circumferen-
ce or systolic blood pressure.

Study limitations

Our study has several limitations. The most significant of all
is the small number of patients in both groups. Another major
concern is the measurement method of aortic stiffness, which
was not performed with pulsed wave velocity analysis. Owing to
the lack of clinical indications and the invasive nature of the
procedure, we did not perform coronary angiography in all pati-
ents. Also we did not assess invasively CFR. However, transtho-
racic Doppler echocardiography with pharmacological stress for
the assessment of CFR has been demonstrated to be a useful
and highly reproducible tool to evaluate CFR (30). The cross-
sectional design of this study, causation cannot be established.
Although our data suggest that these echocardiographic proper-
ties are related to overall effect of MetS on the aorta and coro-
nary arteries, confirmatory longitudinal work is necessary.

Conclusion

The cluster of metabolic and hemodynamic abnormalities pre-
sent in metabolic syndrome is associated with impaired coronary
flow reserve. Waist circumference, systolic blood pressure or aortic
stiffness has an independent association with coronary microvascu-
lar dysfunction. These results can suggest the overall effect of MetS
on the function and structure of the aorta and coronary arteries.
Using a noninvasive and readily available tool, transthoracic Doppler
echocardiography, aortic stiffness and coronary flow reserve can
easily be simultaneous evaluated. However, future research is war-
ranted to provide more robust information on direct evaluation of
aortic stiffness and CFR in patients with MetS.
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Relations between microvascular function and aortic stiffness in
metabolic syndrome

Metabolik sendromda mikrovaskiiler fonksiyon ve aort sertligi arasmdaki iliski

The metabolic syndrome (MetS) is characterized by abdomi-
nal obesity, elevated blood pressure, hypertriglycemia, low high-
density lipoprotein (HDL) cholesterolemia, and hyperglyceridmia
(1). Vascular dysfunction caused by endothelial dysfunction is
an early abnormality in the MetS that may contribute to prema-
ture atherosclerosis (2). Each of the components of the MetS
has been independently associated with vascular dysfunction
(3-5). Because there was the 2.6-fold increased risk of coronary
death among those with the MetS (6), other mechanisms may
contribute to the potential adverse effect of features of the MetS
on vascular function and, in particular, endothelial function,
thereby increasing the potential for atherothrombotic complica-
tions (7). Several studies demonstrated the relationship between
MS and coronary microvascular circulation. MetS patients
showed impaired response of myocardial blood flow to a cold
press or test in by PET analysis (8), indicating the presence of
coronary microvascular endothelial dysfunction. Similarly, MetS
patients showed an impaired coronary blood flow in with angio-
graphically normal coronary arteries by Thrombolysis in
Myocardial Infarction frame count method (9). Moreover,
patients with MetS showed an impaired vasodilatory response
to pharmacologic agents in the left ascending of coronary artery
by transthoracic echocardiography (10). Possible mechanisms
for impaired coronary vasodilation in patients with MetS are
insulin resistance which may induce endothelial dysfunction
mediated by oxidative stress (11), reduced adiponectin which
have a role in the phosphorylation of eNOS (12), release of pro-
inflammatory cytokines (e.g., interleukin-6, tumor necrosis
factor-a) by visceral adipose tissue (13). These mechanisms
may solely and/or multifactorially contribute to coronary endo-
thelial dysfunction in MetS patients (14).

The present study revealed that coronary flow reserve (CFR)
is impaired in patients with MetS and there is an independent
relationship between impaired CFR and increased aortic stiff-
ness evaluated by echocardiography. This study demonstrates
that CFR was significantly correlated with age, blood pressure,
waist circumference, lipid profile, fasting glucose, high-sensitiv-
ity C-reactive protein, left ventricular (LV) mass index , and aor-

tic stiffness. The relationship between CFR and aortic stiffness
persisted after adjusting for age and each components of MetS.

In this study, the evaluation of aortic stiffness was per-
formed via relating change in diameter of aorta to distending
pressure, not assessed by pulse wave velocity (PWV) (15). In
previous studies, significant correlations between CFR and aor-
tic stiffness assessed by PWV have been demonstrated in
patients with hypertension and coronary artery disease. PWV is
the gold standard of aortic stiffness and easily performed in
clinical practice. To prove the efficacy of newly non-invasive
method to detect the aortic stiffness, the description of the
method is needed, but the authors did not describe the method-
ological review of aortic stiffness. Moreover, the hypothesis that
coronary flow may be influenced by aortic elastic properties
was not confirmed by simply demonstrating the relationship
between CFR and aotrtic stiffness. Because increased left ven-
tricular (LV) end diastolic pressure associated with LV hypertro-
phy and endothelial dysfunction may interacts with aortic stiff-
ness and CFR in MetS, further evaluations such as LV filling
pressure and brachial flow-mediated dilatation, which was
associated with aortic stiffness in the Framingham Heart Study
offspring cohort (16) are needed.

However, the finding of impaired coronary microvascular
dysfunction is more prominent in MS patients may provide
important information clarifying the pathogenesis of MetS-
induced cardiovascular events. Moreover, further evidence is
needed for the early presence of impaired endothelium-inde-
pendent and endothelium-dependent coronary vasodilator func-
tion in patients with MetS and if these abnormalities in coronary
vasodilator function are worsened by the combined presence of
already-established cardiovascular risk factors (i.e., dyslipid-
emia, smoking, and CAD).
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Relationship between hospital volume and risk-adjusted mortality rate
following percutaneous coronary intervention in Korea, 2003 to 2004

2003 ve 2004 yillart arasinda Kore de perkiitan koroner girisim sonrasi hastane hacmi ve
risk-ayarl mortalite arasindaki iliski

Yong Hoon Kim, Ae-Young Her

Division of Cardiology, Department of Internal medicine, Kangwon National University School of Medicine, Chuncheon City-Souih Korea

ABSTRACT

Objective: There have been a large number of studies that have investigated the relationship between outcomes and provider volume for a wide
variety of medical conditions and surgical conditions. The objective of this study was to explore the relation between hospital volume and risk-
adjusted mortality following percutaneous coronary intervention between 2003 and 2004 in Korea.

Methods: This is a retrospective analysis of database in National Health Insurance Review & Assessment Service and Korean National
Statistical Office. The study data set confined to the ICD-10 diagnosis and procedure codes that were recorded in the National Health Insurance
Review Agency. Risk modeling was performed through logistic regression and validated with cross-validation. The statistical performance of
the developed model was evaluated using c-statistics, R2, and Hosmer-Lemeshow statistic. Crude and risk-adjusted 30-day mortality was
evaluated among patients who underwent Percutaneous Coronary Intervention (PCI) between 2003 and 2004 at low (less 200 cases/year),
medium (200~399 cases/year), and high (400 cases or more/year) PCl volume hospitals.

Results: The final risk-adjustment model consisted of ten risk factors for 30-day mortality. These factors were found to have statistically sig-
nificant effects on patient mortality. The c-statistic and Hosmer-Lemeshow 2 goodness-of-fit test and the model's performance were good
[R2=0.147, c-statistic 0.823, 4.1037 (p=0.8476)]. A total number of 60 low-volume hospitals (9.071 patients) and 27 medium-volume hospitals (15.623
patients) and 15 high-volume hospitals (19.669 patients) were included. Crude 30-day mortality rate was 1.4%, 1.1%, and 1.0% (p=0.0106) in each
volume hospitals. But risk-adjusted mortality rate was not significantly different among three groups (1.3%, 1.0%, and 1.1% in each volume
hospitals).

Conclusion: Although we found a significant different crude 30-day mortality rates according to hospital PCI volume, but did not find a relation-
ship between hospital volume and 30-day risk-adjusted mortality rates following PCl in Korea. (Anadolu Kardiyol Derg 2013; 13: 237-42)

Key words: Percutaneous coronary intervention, volume, outcome, risk-adjustment, mortality, regression analysis

OZET

Amagc: Cok degisik tibbi ve cerrahi durumlar igin, hizmet saglayanin voliimii ile sonuglar arasindaki iligkiyi arastiran pek ¢ok ¢aligma vardir. Bu
calismanin amaci, 2003 ve 2004 yillari arasinda Kore'de perkiitan koroner girisim sonrasi hastane hacmi ve risk-ayarli mortalite arasindaki ilig-
kiyi ortaya gikarmakti.

Yontemler: Bu calisma Ulusal Saglik Sigorta inceleme ve Degerlendirme Servisi ve Kore Ulusal istatistik Ofisi veritabaninin retrospektif bir
analizidir. Calismanin verileri Ulusal Saglik Sigorta inceleme Ajansi’'nda kaydedilmis ICD-10 tani ve islem kodlarini kapsar. Risk modelleme lojis-
tik regresyon yoluyla yapildi ve gapraz-dogrulama ile dogruland. Gelistirilen modelin istatistiksel performansi c-istatistikleri, R, ve Hosmer-
Lemeshow istatistigi kullanilarak degerlendirildi. Basit ve riske ayarli 30 giinliik mortalite, Perkiitan Koroner Miidahale (PKM) yapilan hastalar
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2003 ve 2004 yillari arasinda, disiik (200'den az olgu/yil), orta (200~399 olgu / yil) ve yiiksek (400 olgularda veya fazla/yil) PKM hacimli hastane-
lerde degerlendirildi.

Bulgular: Son risk diizeltme modeli 30-giinlik mortalite icin on risk faktdrinden olusuyordu. Bu faktérlerin, hasta mortalitesi {izerine anlamli
etkilerinin oldugu saptandi. C-istatistik ve Hosmer-Lemeshow %2 “goodness-of-fit™" testi ve modelin performansi iyiydi [R2=0.147, c-statistic
0.823, 4.1037 (p=0.8476)]. Altmis diisiik-hacimli hastanenin (9.071 hasta) ve 27 orta-hacimli hastanenin (15.623 hasta) ve 15 yiiksek-hacimli has-
tanenin (19.669 hasta) toplam sayisi dahil edildi. Basit 30-giinlik mortalite orani her bir hastane voliime igin sira ile %1.4, %1.1 ve her birimin
hastanelerde orani %1.0 (p=0.0106) idi. Buna karsilik, risk ayarli 6lim orani (i¢ grup arasinda anlamh dedgildi (%1.3, %1.0, ve %1.1; her bir hasta-
ne voliimii igin).

Sonug: Kore'de hastane PCl hacmine gdre, basit 30-giinliik mortalite oranlarinda dnemli farkhlik bulmamiza ragmen PKG sonrasi 30 giinliik risk-

ayarl 6liim oranlari ile hastane hacmi arasinda bir iliski bulamadik. (Anadolu Kardiyol Derg 2013; 13: 237-42)
Anahtar kelimeler: Perkiitan koroner girisim, hacim, sonug, risk-ayarli, dliim, regresyon analizi

Introduction

In general, it is believed that technically challenging manual
procedures will result in a better outcome if it is performed by
skilled specialists at high-volume institutions. Previous studies
also have demonstrated above suggestions in many surgical
procedures, such as coronary artery bypass graft, pancreatic
and thoracic surgery (1-3). In cardiology, the relationship
between hospital percutaneous coronary intervention (PCl)
volume and in-hospital mortality has been widely investigated (4,
5). There is some evidence that the disparity in outcomes of PCI
between high-and low-volume hospitals has narrowed over
time (6). But a recent meta-analysis reported this relationship
has not attenuated over time (7). Most of the studies related with
hospital volume and outcome originated from USA hospitals.
The number of studies from outside the USA was too small to
explore the similarity of the effect across countries. Only a
couple of studies originated from Japan (8-10). In addition, it is
unclear whether previous results can be generalized to other
countries outside the USA. So we tried to evaluate the relation-
ship between hospital volume and risk-adjusted mortality rate
following PCl in Korea.

Methods

Database

We analyzed data from the Korea National Health Insurance
Review & Assessment Service and Korean National Statistical
Office between 2003 and 2004 for this study. We used American
Agency for Healthcare Research and Quality (AHRQ) for guid-
ance of our study (11). So we defined general patient informa-
tion and all the International Statistical Classification of
Diseases, Tenth Revision (ICD-10) diagnosis and procedure
codes. In the present study, PCI patients were defined as the
ones who were diagnosed with such codes as M6551, M6552,
M6561, M6562, M6563, M6564, M6571, and M6572. We excluded
patients under the age of 18 and neonatal or obstetric admis-
sions in order to restrict our evaluation to the use of PCl in a
typical adult population. We consulted with five expert interven-
tional cardiologists working in university hospitals to reduce
selection bias of risk factors.

Hospital PCI volume groups

To assess the validity of the annual hospital PCI volume
threshold of 400 cases recommended by ACC/AHA PCI guide-
lines (12) and by the Leapfrog Group (13) we divided above data
into three groups. Hospitals with fewer than 400 annual cases
were divided into those below 200 cases (hereafter referred to
as low-volume) and 200 to 399 cases (medium-volume). Hospitals
with above 400 annual cases were classified as high-volume
hospitals.

Definition of death

Major cardiac adverse events frequently occurred within
one month of PCl so we investigated 30 day mortality rates (14)
and we compared the deceased patient’s hiological information
with data from the Korean National Statistical Office. We includ-
ed only patients expired in hospital and excluded expired out of
hospital or unidentified death in our analysis.

Variables for analysis

Patient characteristics such as admission source (referral,
emergency medical services or others), admission type (outpa-
tient or emergency room) and presence of diabetes mellitus,
hypertension, hyperlipidemia, congestive heart failure (CHF),
cardiogenic shock, arrhythmia, chronic obstructive lung disease
(COPD), renal disease, peripheral vascular disease, stroke, mul-
tivessel procedure, stent deployment and the type of coronary
artery disease (stable angina, unstable angina, myocardial
infarction) were analyzed.

Statistical analysis

The SAS 9.1 statistical software (SAS Institute Inc., Cary, NC,
USA) was used to perform the statistical analysis of the data.
Patients biological, admission and comorbidity information were
compared across the three hospital PCl volume groups using
global chi-square analyses for categorical variables and risk-
adjustment model. We performed univariate logistic regression
analysis to evaluate risk factors that influence 30-day mortality.
Those variables that were significant predictors on univariate
analysis were entered into the multivariate logistic regression
model. We calculated adjusted mortality rate and compared
relationship between severity determining risk factors and hos-
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pital volume. The statistical performance of the developed
model was evaluated using C-statistics, R2, and Hosmer-
Lemeshow statistic.

Actual Number of Deaths
Adjusted Mortality Rate =

x Overall Mortality Rate
Predicted Number of Deaths

0dds ratios with 95% confidence intervals were calculated
for each covariate. Statistical significance was defined as p
values <0.05.

Results

Our analysis involved 44.363 patients. The mean age of the
patient population was 63.8 years. 64.9 % were men and 35.1%
were women. Clinical characteristics and variables included in
our study are presented in Table 1. There were 102 hospitals
performing PCI during the study period. A total of 60, 27 and 15
hospitals were in low, medium and high-volume hospital groups.
9.071 (20.5%) patients were treated at high-volume hospitals,
15.623 (35.2%) at medium-volume hospital and 19.669 (44.3%) at
low-volume hospital. Mean age, admission type, diabetes, hyper-
tension, hyperlipidemia, unstable angina, acute myocardial
infarction (AMI), congestive heart failure (CHF), arrhythmia,
chronic obstructive lung disease (COPD), renal disease, periph-
eral vascular disease, stroke, multivessel procedure and stent
deployment to be significant predictors for 30-day mortality
(Table 2). These significant risk factors entered into the multi-
variate logistic regression analysis. The logistic-regression
model revealed age, emergency visitors, AMI, CHF, arrhythmia,
COPD, renal disease, stroke, multivessel procedure and stent
deployment to be significant predictors (Table 3). Hosmer-
Lemeshow %2 goodness-of-fit test showed a p value of 0.8476
and good-model quality. The Cochran-Armitage trend test
(p=0.0106) showed crude 30-day mortality rates declined with
increasing volume and rates were 1.4% in low, 1.1% in medium
and 1.0% in high volume hospitals, p<0.05. When we considered
crude 30-day mortality rates patients treated at low-volume
hospitals had significantly higher mortality rates than those
treated in medium-volume (1.4% vs. 1.1%, p<0.05) or high-vol-
ume hospitals (1.4% vs. 1.0%, p<0.05). But we could not find any
relationship between hospital volume and 30-day risk-adjusted
mortality rates (1.3% in low, 1.0% in medium and 1.1% in high
volume hospitals) following PCl in Korea (Table 4).

Discussion

The use of administrative data to identify inpatient complica-
tions is technically feasible and inexpensive but unproven as a
quality measure. Weingart et al. (15) suggested that screening
administrative data may offer an efficient approach for identify-
ing potentially problematic cases for physician review.
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Table 1. Patient’s characteristics

Variables No. of patients ‘ %
Sex

Male 28.787 64.9

Female 15.576 35.1
Age, years* 63.8+10.2

40~50 4521 10.2

51~60 9.947 224

61~70 16.240 36.6

=70 13.655 30.8
Admission source

Referral 3.736 8.4

Emergency medical services 1.268 29

Others 39.336 88.7
Admission type

Emergency room 17.617 39.7

Outpatient 26.723 60.3
Diabetes mellitus 7.116 16.8
Hypertension 20.952 47.2
Hyperlipidemia 4542 10.2
Coronary artery disease

Stable 2.035 4.6

Unstable 18.970 42.8

AMI 20.468 46.1
CHF 3.187 1.2
Cardiogenic shock 367 0.8
Arrhythmia 1.898 43
COPD 729 1.6
Renal disease 1.166 26
Peripheral vascular disease 1.519 34
Stroke 2.583 5.8
Multivessel procedure 210 0.5
Stent employed 27.008 60.9
Total 44.363
Data are presented as mean=SD, number and percentage
AMI — acute myocardial infarction, CHF — congestive heart failure, COPD — chronic
obstructive pulmonary disease

Sundararajan et al. (16) said ICD-10 Charlson comorbidity cod-
ing algorithm had a good to excellent discrimination in their
ability to predict mortality. So we used ICD-10 diagnosis and
procedure codes. During the past 20 years researchers have
focused on measuring and explaining the association between
patient outcomes and the volume of health services provided by
hospitals and physicians (17). Mant studies have documented
that higher volume is associated with better outcomes. They
suggested this results may be because physicians develop more
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Table 3. Multiple logistic regression analysis for 30-day mortality

Risk Factors Live, Death,
n (%) n (%) *p

No. of patients 43.872 (98.9) 491 (1.1)

Sex Male 28.502 (99.1) 285(0.9) | 0.0014
Female 15.370 (98.7) 206 (1.3)

Mean age+SD 63.7+10.1 711299 | <.00017

Admission source | Referral 3.708 (99.2) 28(0.8) 0.0724
EMS 1.251(98.7) 17(1.3)
Others 38.913 (98.8) 446 (1.2)

Admission type Emergency | 17.313(98.3) 304 (1.7) | <.0001
Outpatient | 26.559 (99.3) 187 (0.7)

Diabetes Yes 7.045(94.3) 420(5.6) | <.0001
No 36.827 (99.8) 71(0.2)

Hypertension Yes 20.778 (99.2) 174(0.8) | <.0001
No 23.094 (98.7) 317 (1.3)

Hyperlipidemia Yes 4.059 (89.4) 483 (10.6) | <.0001
No 39.813(99.9) 8(0.1)

Coronary artery disease

Stable angina Yes 2.023 (99.4) 12(0.6) | 0.0225
No 41.849 (98.9) 479 (1.1)

Unstable angina | Yes 18.892 (99.6) 78(0.4) | <.0001
No 24.980 (98.4) 4138 (1.6)

AMI Yes 20.045 (97.9) 423(2.1) | <0001
No 23.827(99.7) 68 (0.3)

CHF Yes 3.101 (97.3) 86(27) | <0001
No 40.771 (99.0) 405 (1.0)

Cardiogenic shock | Yes 363 (98.9) 4(1.1) | 019717t
No 43.509 (98.9) 487(1.1)

Arrhythmia Yes 1.829 (96.4) 69(3.6) | <0001
No 42.043 (99.0) 422 (1.0)

COoPD Yes 703 (96.4) 26 (36) | <.0001
No 43.169 (98.9) 465 (1.1)

Renal disease Yes 1.142 (97.9) 24(2.1) 0.0016
No 42,730 (98.9) 467 (1.1)

Peripheral vascular| Yes 1.493 (98.3) 26 (1.7) 0.0219

disease No 42379(989) | 465(1.1)

Stroke Yes 2.531(98.0) 52(2.0) | <.0001
No 41.341 (98.9) 439 (1.1)

Multivessel Yes 193 (91.9) 17(8.1) | <.00017t

procedure No 43679(99.0) | 474(10)

Stent employed | Yes 26.544 (98.3) 464 (1.7) | <.0001
No 17.328 (99.8) 27(0.2)

*Chi-square test
TStudent's t-test
HFisher's exact test

AMI - acute myocardial infarction, CHF - congestive heart failure, COPD - chronic
obstructive pulmonary disease, EMS - emergency service

Variables OR (95% ClI) ]

Hospital PCI volume

<200 1.530(1.170-2.025) 0.0082
200-399 1.325(1.011-1.554)

>400 1.0

Sex

Male 1.0 0.1313
Female 0.988 (0.816-1.196)

Age 1.068 (1.058-1.079) <.0001
Admission type

Outpatient 1.0 <.0001
Emergency 1.585 (1.313-1.915)

AMI 4,093 (2.984-5.615) <.0001
CHF 1.583 (1.239-2.023) 0.0002
Arrhythmia 2.481 (1.899-3.240) <.0001
COPD 1.765 (1.162-2.682) 0.0078
Renal disease 1.740 (1.134-2.670) 0.0112
Peripheral vascular disease 1.170 (0.773-1.771) 0.4579
Stroke 1.415 (1.050-1.906) 0.0224
Multivessel procedure 4.870 (2.836-8.364) <.0001
Stent employed 2.370 (1.470-3.821) 0.0004
R2 0.147

C - statistic 0.823

Hosmer-Lemeshow 52 4.1037 (0.8476)

goodness-of-fit test (p value)

AMI - acute myocardial infarction, CHF - congestive heart failure, Cl - confidence inter-
val, COPD - chronic obstructive pulmonary disease, OR - odds ratio, , PCI - percutaneous
coronary intervention

effective skills if they treat more patients (practice makes per-
fect) and physicians and hospitals achieving better outcomes
receive more referrals and thus accrue larger volumes (selec-
tive referral) (18, 19). That is patients treated at high-volume
hospitals encounter a lower risk of mortality when compared
with patients treated at low-volume hospitals. But Burton et al.
(20) reported a result that 17, 417 PCls performed in Scotland
between 1997 and 2003 found no influence of the annual PCI
volume of the participating hospitals on 30-day death rate. A
Task Force of the German Society of Cardiology on quality assur-
ance in invasive cardiology concluded that only a weak volume-
outcome relation exists for contemporary PCI (21). Moscucci et
al. (22) and Spaulding et al. (23) reinforced the volume-outcome
relation with the limitation that it could be observed in high-risk
patients. So there are some debates on volume-outcome result
of PCI patients, especially from the cutoff point of annual PCI
volume. In Korea, Korean Circulation Society started nationwide
multicenter PCI registry since 2006. Before this year only one
center registry data was valuable. So our volume-outcome rela-
tionship study is the first report in Korea. Although crude 30-day
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Table 4. 30-day mortality rates of patients undergoing PCI at low-volume
(<200 cases/year), medium-volume (200~399cases/year) and high-
volume (>400 cases/year) hospitals

Variables Low-volume | Medium-volume |High-volume | Total
hospitals hospitals hospitals

No. of hospitals 60 27 15 102

No. of patients, 9.071 15.623 19669  |44.363

n (%) (20.5) (35.2) (44.3)  [(100.0)

Total No. of 124 169 198 491

patients deaths, (25.3) (34.4) (40.3)  |(100.0)

n (%)

Crude mortality 14 1.1 1.0 1.0%*

rates, %

Risk-adjusted 13 1.0 1.1 1.0%*

mortality rates, %

mortality rates were significantly different among three groups
[1.4%, 1.1%, and 1.0% (p=0.0106)], risk-adjusted mortality rates
were not significantly different among these groups (1.3%, 1.0%,
and 1.1% in each volume hospitals). The patients treated at hos-
pitals that performed fewer than 200 PCI procedures annually
may have a similar mortality rates in any other PCI volume group.
Several concerns have been raised about attempts to assess
the previous results be generalized to other countries outside
the USA. Lin et al. (10) suggests that current ACC/AHA PCI hos-
pital volume minimums may need to be reevaluated in non-
Western countries such as Taiwan. Epstein et al. (4) suggested
that there is narrowing difference in mortality rates between
high-and medium-volume hospitals due to accumulating experi-
ence with PCl procedures among surgeons, especially those
serving in medium-PCl volume hospitals. In our study, crude
30-day mortality rate was 1.1% (Table 2). Zahn et al. (24) reported
an in-hospital mortality of 1.85% in hospitals belonging to the
lowest PCl volume quartile and 1.21% in the highest quartile. But
technological improvement of PCI, PCl instruments and new
pharmacologic therapies in recent years it might have reduced
mortality. We used risk-adjusted mortality rate in this study. This
equation is composed of actual number of deaths, predicted
number of deaths and overall mortality rate. The statistical per-
formance of the developed model was evaluated using c-statis-
tic, R2, Hosmer-Lemeshow statistic. They showed good model
quality. Future studies of the PCI volume-outcome association
will need to determine the process through which volume and
outcomes are linked and to identify recent year's trends.

Study limitations

Our analysis used ICD-10 diagnosis and procedure codes
data, and thus may not had captured the full clinical detail of a
patient’s risk profile. In particular, no data regarding target coro-
nary vessel characteristics, stent types, left ventricular ejection
fraction or Killip class, type of arrhythmias, type of peripheral
vascular disease, and use of antiplatelet agents were precisely
recorded which makes the analysis incomplete. We evaluated
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in-hospital mortality alone and could not assess other patient’s
outcomes, including periprocedural complications, repeat
revascularization rates, or longer-term outcomes. Another limi-
tation is we did not track the experience of individual operators.
So we cannot account for the influence of individual operator
PCI volume on the association between hospital PCI volume and
mortality. Although we had finely analyzed database of Korean
National Statistical Office, we included only patients deceased
in hospital and excluded deceased out of hospital or unidentified
death in our analysis.

Conclusion

Although we could find significant relationship between dif-
ferent crude 30-day mortality rates according to hospital PCI
volume, we could not find a relationship between hospital vol-
ume and 30-day risk-adjusted mortality rates following PCI in
Korea.
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Hospital volume and mortality relation in PCI - Is there a need for
modification of ACC/AHA percutaneous coronary intervention
guidelines in Asia?

PKG'lerde hastane vaka sayilari ile mortalite iliskisi-ACC/AHA nin perkiitan koroner girisim
kilavuzlarinda Asya iilkeleri icin degisiklige gerek var mi?

The relationship between hospital volume and outcome rela-
tion in percutaneous coronary intervention (PCI) is important for
patients, policy makers and referring physicians. Hospital vol-
ume is the explicit criterion for health care purchasers recom-
mended by Leapfrog group. In accordance with current American
College of Cardiology/American Heart Association (ACC/AHA)
percutaneous coronary intervention (PCI) clinical practice
guidelines, Leapfrog has established a minimum institutional
volume requirement of 400 cases per year for hospitals offering
PCI (1, 2). For these reason, centralization of PCl cases in core
facilities has been advocated. This volume threshold is mainly
based on studies originating from USA in the 1980s and 1990s
which showed increased PCl mortality for patients treated at
hospitals with annual volumes <400 cases (3, 4). However, there
have been many changes in recent years in PCI practice by
widespread use of low profile balloons, stents, glycoprotein IIb/
Illa inhibitors and intra-aortic balloon pumps. These changes
and widespread PCl education opportunities increased inter-
ventional cardiologists’ abilities and self-confidence, which
raise the possibility that currently recommended hospital PCI
volume threshold of 400 cases may no longer be appropriate.

Turkish Society of Cardiology published a national guideline
for competency in interventional cardiology in 2004 and stated
that 150 PCI cases/year is enough for a hospital to perform PCI.
Recommended physician volume is 50 PCI cases/year. They
stated that higher volume is better but setting an unrealistically
high volume would deter hospitals and physicians from estab-
lishing PCI programs and restrict patient access to life saving
therapies (5). Currently volume mortality statistics for PCl are not
available for Turkey but they will be valuable to determine
whether suggested guidelines are appropriate and can be gen-
eralized to other Asian countries.

A study representing contemporary PCl in clinical practice
showed a small but significant volume-outcome relation for in-
hospital mortality. However, this relation was only apparent in
high-risk subgroups, such as patients presenting with acute myo-
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cardial infarction (6). It is unclear whether this minimum value
standard applies to non-Western countries. A Japanese study
enrolling 401 acute myocardial infarction patients from 11 hospi-
tals between years 2004-2006 did not find an obvious relationship
between hospital PCI volume and in-hospital outcomes (7). In a
study from Taiwan, adjusted odds of 30-day mortality for patients
undergoing PCI at medium-volume hospitals (200-399 cases/year)
was not significantly different from those of patients treated at
high-volume hospitals (>400 cases/year). This suggests that cur-
rent ACC/AHA PCI hospital volume minimums may need to be re-
evaluated in non-Western countries such as Taiwan (8).

Another western study of 362.748 patients found no evidence
of higher in-hospital mortality in patients undergoing PCI at
medium-volume hospitals (200-399 cases/year) compared with
patients treated at hospitals with annual PCI volumes of 400
cases of more suggesting current ACC/AHA PCI hospital volume
minimums might merit reevaluation (9).

In this issue of Anatolian Journal of Cardiology Kim et al. (10)
found a significant different crude 30-day mortality rates accord-
ing to hospital PCI volume, but did not find a relationship
between hospital volume and 30-day risk-adjusted mortality
rates following PCl in Korea. Their large study analyzing patient
statistics between year 2003-2004 and involving 102 hospitals
and 44.363 patients is valuable to show mortality trends which
are not thoroughly published in Asian countries like in Europe
and USA. Their study will lead to more detailed studies to define
characteristics of low volume hospitals and operators which
make them as successful as high volume centers when risk
adjusted mortalities are compared. Their mortality values will
set a benchmark and stimulate other Asian countries to deter-
mine their volume-mortality relations and implement guidelines
according to the local resources, needs and physician qualifica-
tions. Although regionalizing care for less common, elective
surgeries may be practical, regionalizing acute care, particularly
for common medical conditions like acute myocardial infarction,
seems both clinically and politically infeasible and may disrupt
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care for patient. More detailed studies should be done giving
physician education and volume characteristics, stent usage,
antiplateletand anticoagulantuse in Asian countries. Establishing
common education goals and short courses for interventional
cardiologists in Asian countries can be very useful. Those joint
efforts can establish an “Asian alumni”, improve cooperation
between people with similar culture and local problems.
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The effects of chronic usage of enzyme inhibitors and angiotensin
receptor blockers on contrast-induced nephropathy in low-risk patients

Diistik riskli hastalarda anjiyotensin doniistirici enzim inhibitorleri ve anjiyolensin reseplor
blokerlerinin kronik kullanimimnin kontrast madde nefropatisi tizerine etkileri

Nezihi Baris, Ebru Ozpelit, Nazile Bilgin Dogan, Hande Kangiil, Sefa Giil, Bahri Akdeniz, Sema Giineri

Department of Cardiology, Faculty of Medicine, Dokuz Eyliil University, Izmir-Turkey

ABSTRACT

Objective: There is conflicting data about the role of renin- angiotensin- aldosterone system (RAAS) blockers in contrast-induced nephropathy (CIN)
pathophysiology. In this study, we aimed to investigate the effects of chronic usage of RAAS blocker drugs on development of CIN in low risk patients.
Methods: Study was designed as a prospective cohort study. A total of 295 patients were enrolled in the study. Study population was consisted
of three subgroups according to prior usage of RAAS blockers: no RAAS blocker group (n=95), angiotensin-converting enzyme inhibitor (ACEI)
group (n=106), angiotensin receptor blocker (ARB) group (n=94). CIN was defined as an increase of >25% in creatinine over the baseline value
or 0.5 mg/dL rise within 48-72 h of angiography. Mehran score was calculated for each patient. Baseline variables and percentage of CIN were
compared with ANOVA, Mann-Whitney U, Kruskal-Wallis and Pearson Chi-square tests between groups. In order to determine the independent
predictors of CIN, binary logistic regression analyses were performed.

Results: CIN occurred in 18 patients (17.0%) in the ACEI group, 17 patients (18.1%) in ARB group and 7 patients (7.4%) in the no RAAS group. CIN
occurrence was significantly higher in RAAS than no RAAS group (17.5% vs. 7.4%, p=0.01). Chronic RAAS blocker administration was an inde-
pendent predictor of CIN (OR=2.69; 95% CI: 1.025-7.067; p=0.04). Mehran score was the only other independent predictor for CIN (OR=1.15; 95%
Cl: 1.019-1.310; p=0.02).

Conclusion: In patients with near normal renal functions who are undergoing elective coronary procedure, chronic usage of ACEl and ARB
increases the risk of CIN. (Anadolu Kardiyol Derg 2013; 13: 245-50)

Key words: Contrast-induced nephropathy, angiotensin-converting enzyme inhibitor, angiotensin receptor blocker, regression analysis

OZET

Amag: Kontrast madde nefropatisi (KMN) koroner girisim yapilan hastalarda 6nemli bir sorundur. Renin- anjiyotensin-aldosteron sistemi (RAAS) bloker-
lerinin KMN gelisimindeki roliine ait veriler geliskilidir. Bu ¢alismada diisiik riskli hastalarda kronik RAAS blokeri ilag kullamiminin KMN gelisimi {izerine
olan etkisinin aragtirimasi amaglanmigtir.

Yontemler: Prospektif kohort olarak dizayn edilen ¢alismaya elektif koroner girisim yapilan 295 hasta alindi. RAAS blokeri kullanimina gére hastalar 3 ayn
gruptan olusturuldu: RAAS blokeri kullanmayanlar (n=95), anjiyotensin déniistiiriicii enzim inhibitérii (ADEI) kullananlar (n=106), anjiyotensin reseptor
blokeri (ARB) kullananlar (n=94). KMN koroner girisim sonrasi 48-72 saat i¢inde bazal kreatinin degerinde %25 ve iizeri veya 0.5 mg/dL artis olmasi sek-
linde tamimlandi. Her hasta i¢in Mehran skoru hesaplandi. Gruplar arasindaki bazal veriler ve KMN gelisimi ANOVA, Mann-Whitney U, Kruskal-Wallis ve
Pearson Ki-kare testleri ile karsilagtirildi. KMN igin bagimsiz 6ngérdiiriiciilerin bulunabilmesi igin binary lojistik regresyon analizi yapildi.

Bulgular: ADEI grubunda 18 (%17.0), ARB grubunda 17 (%18.1), RAAS blokeri kullanmayan grupta 7 (%7.4) hastada KMN gelisti. RAAS blokeri alan grupta
KMN gelisimi almayan gruba gore anlamli olarak fazlaydi (sirasiyla %17.5 - %7.4, p=0.01). Kronik RAAS blokeri kullanimi (OR=2.69; %95 GA: 1.025-7.067;
p=0.04) ve Mehran skoru (OR=1.15; %95 GA: 1.019-1.310; p=0.02) KMN igin bagimsiz éngordiriiciiler olarak bulundu.
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Sonug: Elektif koroner girisim yapilan, normal veya normale yakin bébrek fonksiyonlari olan hastalarda kronik ADEI ve ARB kullanimi KMN gelisimi riski-

ni artirmaktadir. (Anadolu Kardiyol Derg 2013; 13: 245-50)

Anahtar kelimeler: Kontrast madde nefropatisi, anjiyotensin doniistiiriicii enzim inhibitori, anjiyotensin reseptor blokeri, regresyon analizi

Introduction

Contrast-induced nephropathy (CIN) is characterized by
acute deterioration of renal functions that occurs after paren-
teral administration of contrast media in the absence of other
possible causes of renal impairment. Its incidence varies widely
due to usage of different definitions, and also different population
characteristics. The most commonly used definition is an
increase in serum creatinine by 25% or by 0.5 mg/dL from a base-
line value by 48-72 h post contrast administration (1). In patients
with normal renal functions, CIN has been reported as occurring
in 3.3-14.5% of patients (2). Factors that have been identified to be
associated with CIN include: diabetes mellitus, congestive heart
failure, recent acute myocardial infarction, cardiogenic shock,
and pre-existing renal impairment. CIN is associated with renal
failure, prolonged hospitalization, increased mortality and mor-
bidity (3). As there is no specific therapy for CIN, the main focus
is on preventive strategies. Some preventive measures are well
defined such as optimal hydration of the patients, avoidance of
concomitant nephrotoxic drug usage and minimizing the amount
of contrast media. However the role of renin-angiotensin-aldo-
sterone system (RAAS) blocking agents, angiotensin-converting
enzyme inhibitors (ACEl) and angiotensin receptor blockers
(ARB) in the pathophysiology of CIN remains controversial, as
the available literature is conflicted and discordant. Some reports
have implicated these RAAS blocking agents as nephrotoxic and
exacerbating renal failure with CIN whereas other reports have
touted the use of these same RAAS blocking agents to protect the
kidneys from the effects of CIN (4-8).

Previous studies on this topic generally focused on the
patients with chronic kidney disease, hemodynamic insufficiency
and acute myocardial infarction (5-8). In the majority of these
studies the role of continuing or withdrawing of ACEIl and ARB on
development of CIN were examined. However the knowledge
about chronic usage of these drugs in stable patients who under-
went elective cardiac angiography and intervention is limited.

In this study we aimed to investigate the effects of chronic
usage of RAAS blocker drugs on development of CIN and to
establish the predictors of CIN in stabile patients who under-
went elective coronary angiography and intervention.

Methods

Study design
A prospective cohort study was designed.

Study population and study protocol

Study was performed in patients 18 years of age and older
who were referred to our cardiology department for non-emer-
gent coronary angiography between May 2010 and July 2012.

Study population was designed as 3 subgroups; group 1 with
no RAAS blockers; group 2 patients on chronic use of ACEl and
group 3; patients on chronic use of ARB. Enrolling 100 consecu-
tive patients for each group was planned.

The patients who underwent emergent or early invasive
coronary procedures (coronary procedures within initial 48
hours of acute coronary syndromes), who had hemodynamic
instability, who had severe chronic renal disease (glomerular
filtration rate <30 mL/min) were excluded from the study. Usage
of aldosterone antagonists and other nephrotoxic drugs were
also defined as exclusion criteria.

Contrast-induced nephropathy was our primary end-point
and the secondary end-point was change of creatinine (delta
Cre) after procedure compared to baseline value.

All of the participants gave written informed consent and the
local research ethics committee had previously approved the
study protocol. The patients were followed for 48-72 hours after
the procedure for the assessment of renal functions. After exclu-
sion of 33 patients who did not complete the post procedural fol-
low-up, a total of 295 patients were enrolled in the study. Among
these, 95 were in group 1 (no RAAS blocker), 106 were in group 2
(patients on ACEI) and 94 were in group 3 (patients on ARB).

Study variables and definitions

The presence of hypertension, diabetes mellitus, hyperlipid-
emia and history of coronary artery disease were assessed via
patients’” medical questioning. Blood pressure was measured
according to recommendations.

Chronic RAAS blocker usage was defined as the use of the
drug for a minimum of one month. No RAAS blocker group con-
sisted of patients who did not use any RAAS blockers more than
one month. Baseline and follow-up glomerular filtration rate
(eGFR) were estimated using the Cockcroft-Gault formula:
(140-age)*weight (kg)/serum creatinine (mg/dL)* 72 (*0.85 in
female) (9). Mehran score was calculated according to assess-
ment of the associated risk factors, including dose of contrast
media, baseline eGFR, age, presence of hypotension, heart fail-
ure, anemia, and diabetes mellitus (10). As long as the study
population was consisted of stabile patients, some parameters
of Mehran score such as hypotension and usage of intra-aortic
balloon pump were ignored. CIN defined as an increase of
serum creatinine 25% over the baseline value or 0.5 mg/dL rise
within 48-72 h of coronary angiography procedure (1).

Laboratory analysis

A blood sample for serum creatinine, blood urea nitrogen
(BUN), glucose, albumin, total cholesterol, sodium, and hemoglo-
bin was drawn before the angiography after an 8-hour overnight
fast and follow-up serum creatinine and BUN were measured
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48-72 h after angiography. Serum creatinine was determined using
an auto-analyzer, enzymatically and using the Jaffé method.

Angiography and contrast media

Type and amount of contrast media used were recorded for
each patient. Three types of contrast agents (ioxaglate, iodixanol
and iopromide) were used for coronary procedure. According to
ethical rules, the patients whose baseline creatinine was >1.2
mg/dL, received preventive treatment including 0.9% isotonic
infusion (1 mL/kg/h, upper limit 100 mL/h) and N-acetylcysteine
600 mg twice daily as our previous study (11). The usage of
N-acetylcysteine with fluid infusion was recommended in
guideline as a class Il recommendation but only N-acetylcysteine
administration was not recommended (12).

Statistical analysis

The SPSS statistical software (SPSS for Windows15.0, Inc.,
Chicago, IL, USA) was used for all statistical calculations.
Continuous variables were given as meansstandard deviation
(SD), and categorical variables were defined as percentage.
Continuous variables were analyzed with Kolmogorov-Smirnov
for testing normal distribution. Differences between groups
were tested using one-way analysis of variance (ANOVA),
Mann-Whitney U, Kruskal-Wallis and Chi-square test when
appropriate. Paired t-test and Wilcoxon signed ranks test were
used to compare differences within groups following an inter-
vention. We performed binary logistic regression with the pres-
ence of CIN as the dependent variable and the following as
potential covariates: age, eGFR, contrast amount, serum creati-
nine, left ventricular ejection fraction, Mehran score, presence
of hypertension, diabetes mellitus, RAAS blocker use, female
gender, hyperlipidemia and history of coronary artery disease.
Variables that were statistically significant in univariate analysis
were included in the final multivariate model to identify predic-
tors of CIN. A two-sided 95% confidence interval (Cl) was con-
structed around the point estimate of the odds ratio (OR). All
tests were two-sided, and a p value of less than 0.05 was con-
sidered for statistical significance.

Statistical power of this study was calculated for CIN, it was
found as 98.6%.

Results

Demographic and baseline characteristics

Baseline characteristics were comparable for 3 groups
except hypertension. Prevalence of hypertension was signifi-
cantly higher (p<0.05) in RAAS blocker group (ACElI and ARB)
than no RAAS blocker group as expected. Contrast agent’s type
and volume were comparable for 3 groups (Table 1).

Primary and secondary end-point outcome

When we compared ARB and no RAAS blocker group, CIN
was significantly higher in ARB than no RAAS blocker group [17
(18.1%) vs. 7 (7.4%) respectively, p=0.04]. Although CIN was
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Table 1. Baseline characteristics of study patients

Variables All groups | No RAAS ACEI ARB *p
(n=295) (n=95) (n=106) | (n=94)

Age, years 63.8+12.7 | 61.9+129 | 64.1£12.0 | 65.4+13.1 | 0.16

Female, % 285 284 236 340 0.26

Hypertension, % 60.7 274 755 777 |<0.001

SBP mmHg 126.7+145 | 124.4+11.0 |127.7£146|128.0£17.2| 0.21

DBP mmHg 78.2+10.9 76495 | 79.2+105 | 78.9+126 | 0.10

Diabetes mellitus |  34.6 337 340 36.2 0.92

Hyperlipidemia 525 54.7 50.9 52.1 0.86

History of CAD 231 17.9 236 298 0.40

eGFR (baseline), | 87.0£35.1 | 87.9+346 |89.3+37.1 | 835+33.3 | 049

mL/min

Creatinine, mg/dL| 0.98+0.31 1.00£0.32 | 0.97+0.33 | 0.97+0.26 | 0.77

LVEE, % 479+12.8 | 46.9+13.7 | 48.5+125 [484+12.3 | 0.73

Contrast volume, | 111.0£34.4 | 110.0£25.8 |111.7+38.6 |111.1+37.1| 0.37

mL

lodixanol, % 214 189 236 213 053

loxaglate, % 40.7 463 406 35.1 053

lopromide, % 38.0 3417 35.8 436 053

Mehranscore | 464+3.78 | 451372 | 455+3.86 | 4.86+3.78 | 0.81

Preventive 203 211 16.0 245 032

treatment, %

Patients with 76 (25.8) 26(274) | 26(24.5) | 24(255) | 0.89

(30 <eGFR

baseline <60),

n(%)

Continuous variables are presented as mean+SD, and categorical variables are presented as

percentage

*ANOVA. Kruskal-Wiallis and Chi-square tests

ACEI - angiotensin-converting enzyme inhibitor, ARB - angiotensin receptor blocker, CAD - cor-

onary artery disease, DBP - diastolic blood pressure, eGFR - estimated glomerular filtration

rate, LVEF - left ventricular ejection fraction, RAAS - renin angiotensin aldosterone system,

SBP - systolic blood pressure.

higher in ACEI than no RAAS blocker group, p value did not reach
significance [18 (17.0%) vs. 7 (7.4%) respectively, p=0.06]. CIN
rate was significantly higher in ACEI and ARB (RAAS blocker
group) than no RAAS blocker group [35 (17.5%) vs. 7 (7.4%)
respectively, p=0.01] (Fig. 1). Our secondary end-point delta Cre
was comparable for ACEI, ARB and no RAAS blocker groups
(0.08+0.2, 0.12+0.3 and 0.09+0.3 mg/dL, respectively, p=0.25).

When the subgroup of patients with eGFR 30-60 mL/min was
analyzed, there was no statistical significant difference for CIN
between ACEI, ARB and no RAAS blocker groups (30.8%, 25.0%
and 11.5%, respectively, p=0.23).

CIN predictors

When the patients with and without CIN were compared,
percentage of hypertension, Mehran score, age and baseline
serum creatinine were significantly higher, baseline eGFR was
significantly lower in patients with CIN (Table 2). When we per-
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form multivariate analysis, we found Mehran score and RAAS
blocker usage as independent predictors for CIN (Table 3).

All study population analyzed for serum creatinine and eGFR.
After contrast administration, serum creatinine significantly
increased (0.98+0.31 vs. 1.08+0.47 mg/dL, p<0.05) and eGFR sig-
nificantly decreased (87.0+35.1 vs. 82.4+36.0 mL/min, p<0.05).

Discussion

The main finding of our study was significantly higher inci-
dence of CIN in chronic RAAS blocker users compared to patients
with no RAAS blocker treatment. In the baseline characteristics,
only hypertension was significantly higher in our RAAS blocker

20% - 17.0% 18.1%
18%-
16% -
14% -
12%
10% - 7.4%"
8% -
6%
4%
2% -

0,

CIN

No RAAS ACEI ARB

Figure 1. Comparison of CIN percentage between groups

Chi-square test

*p=0.04 for No RAAS and ARB groups, p=0.02 for No RAAS and RAAS (ACEI+ARB) groups,
p=0.06 for No RAAS and ACEI groups

Table 2. Clinical variables in patients with and without CIN

Variables CIN (+) CIN (-) *p
(n=42) (n=253)

Age, years 68.8+10.0 63.0£12.9 0.006

Hypertension, % 76.2 58.1 <0.001

Mehran score 7.0 (0-16) 4.0(0-14) | <0.001

eGFR (baseline), mL/min 70.1+27.2 89.8+35.5 0.001

Creatinine (baseline), mg/dL | 0.9 (0.5-2.38) | 1.0 (0.57-2.30) 0.013

Variables are presented as mean+SD and as percentage

*t-test for independent samples, Mann-Whitney U test and Chi-square test

CIN - contrast-induced nephropathy, eGFR - estimated glomerular filtration rate

Table 3. Independent predictors of CIN according to binary logistic
regression analyses

Variables 0dds Ratio 95% CI p

Age 0.993 0.947-1.042 0.78
eGFR (baseline) 0.994 0.974-1.015 0.58
Cre (baseline) 1.433 0.344-5.966 0.62
Hypertension 0.898 0.373-2.164 0.81
Mehran score 1.15 1.019-1.310 0.02
RAAS blocker 2.69 1.025-7.067 0.04

Cre - creatinine, Cl - confidence interval, eGFR - estimated glomerular filtration rate,
RAAS - renin angiotensin aldosterone system

Anadolu Kardiyol Derg
2013; 13: 245-50

group. Itis actually associated with our selection bias. This factor
could indeed affect the primary endpoint of CIN development, as
hypertension is a well-known risk factor for nephrosclerosis.
However, considering the similar baseline values of eGFR, sys-
tolic and diastolic blood pressures in 3 subgroups, we thought that
the effect of hypertension on CIN could be ignored. Multivariate
analysis also confirmed this assumption, presenting chronic
RAAS blocker usage as an independent predictor of CIN develop-
ment. The second main finding was Mehran score which was the
only other independent predictor of CIN even in our low-risk study
population. Mehran risk score is an important parameter which
can predict the risk of CIN in patients with elective coronary pro-
cedures and also with acute coronary syndromes. Recently it has
been shown that Mehran risk score was also successful in pre-
dicting long-term major adverse cardiac event and mortality in
acute myocardial infarction patients treated with percutaneous
coronary intervention (13).

In our study, mean creatinine of all study population was
0.98+0.31 (0.50-2.38) mg/dL which indicates a relatively good
baseline kidney function compared to the other similar studies
in literature. The mean eGFR of the total study population was
87.0+35.1 mL/min and the percentage of the patients whose
eGFR below 60 was only 25.8%. Average Mehran score of our
group was also relatively low. These findings were related to our
inclusion criteria as we had excluded the patients with unstable
clinical conditions. As a result, we can say that, our study group
consisted of low risk, stable patients with nearly normal renal
functions who underwent elective intervention. In daily clinical
practice, vast majority of patients who underwent coronary
angiography are similar to our study population. As mentioned
previously, reports regarding the effects of RAAS blockers on
CIN development are mostly focused on patients with mild to
moderate renal impairment. At this point this study is the first
showing the effects of chronic RAAS blocker usage on CIN
development in patients with normal renal functions.

Controversial results for relation of ACEI, ARB and CIN were
reported in literature. Some studies reported RAAS blockers
were preventive for CIN (6, 7). A study by Gupta et al. (7) in India
randomized patients to captopril 25 mg TID for three days (start-
ing 1 h prior to contrast administration) and found a 79 % risk
reduction in developing CIN compared to controls who received
no therapy. It has been speculated that ACEls may confer pro-
tection against CIN by counteracting afferent arteriolar vaso-
constriction and subsequent medullary ischemia caused by
angiotensin |l activation after contrast administration. On the
contrary, the vast majority of the studies reported that RAAS
blocker cause deterioration of renal functions. In a recent study
Holscher et al. (14) prospectively assess predictors of CIN and
long-term outcomes of affected patients. Utilizing the data from
the 412 patients studied in the Dialysis-Versus-Diuresis (DVD)
trial, post-procedural hemodialysis, left ventricular ejection
fraction <35%, serum phosphate, and ACEl use were found to be
independently associated with increased incidence of CIN. ACEI
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intake was associated with a six-fold increase in the incidence
of CIN post-procedure (OR 6.16, 95% CI 2.01-18.93) (14). ACE
inhibitors prevent the conversion of angiotensin I-ll, thus releas-
ing the vasoconstriction of the efferent glomerular arterioles,
with a subsequent decrease in the glomerular hydrostatic pres-
sure. With a lower glomerular hydrostatic pressure, there is less
glomerularfiltration (15). It has been suggested that this decrease
in eGFR may predispose to the development of CIN in patients
taking ACEI and ARB (4, 5). Most of the studies investigated the
effect of continuation or acute withdrawing of RAAS blockers.
Rosenstock et al. (16) investigated the patients with chronic kid-
ney disease (Stage 3-4) who are on chronic ACEI-ARB therapy
(16). They continued or discontinued the drug 24 h before coro-
nary angiography. Additionally, they had a no RAAS blocker group.
The authors found no statistically significant differences between
the groups in the incidence of CIN: continuation group 6.2%, dis-
continuation group 3.7%, and no RAAS blocker group 6.3%
(p=.66). Rosenstock et al. (16) concluded that ACEls do not
increase the incidence of CIN. They recommended not withhold-
ing ACEls prior to contrast exposure. However a recent report
from Mayo clinic suggests withdrawal of RAAS blocker usage
24-48 hour before elective interventions, relying on their own
clinical experience and also an earlier literature data (17, 18).
Chronic ACEI administration was investigated by Cirit et al. (5).
They found that chronic ACEIl administration was a risk indicator
of CIN. CIN occurred in 17 patients in the ACEIl group and 7
patients in the control group (15.6% vs. 5.8%, p=0.015). In this
study, the study population was also consisted of patients with
mild to moderate renal insufficiency. Recently a review has been
published by Patel et al. (19). This review focused on the role of
ACEls in CIN. In this review, the results of 5 randomized clinical
trials and 678 patient were analyzed. Based on these data they
concluded that there is no definite correlation between ACEls
and the occurrence of CIN in the cardiac catheterization labora-
tory and withholding ACEls prior to catheterization does not
probably decrease the incidence of CIN and is not recommend-
ed. They also stated that starting ACEls before the procedure for
the sole purpose of lowering the risk of CIN cannot be recom-
mended based on the current evidence (19).

The presence of different conclusions can result from sig-
nificant differences in methodology, study populations, interven-
tions. The possible consideration of potential factors contribut-
ing to ACE inhibitors in prevention of contrast-induced nephrop-
athy included baseline Cre levels, volume of contrast media, age,
diabetes mellitus, dose, and the structure of ACEls. Besides, the
definition of contrast-induced nephropathy was also variable
among the studies.

Renin-angiotensin-aldosterone system blockers constitute a
major treatment modality for cardiovascular and renal diseases,
and the use of ACEls is very common among patients undergo-
ing coronary angiography. Currently, it is not known whether
withholding ACEls before angiography is a potential preventive
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measure for CIN. However chronic usage of RAAS blockers
seems to be a risk factor for CIN development. Previously this
was proven in patients with mild to moderate renal insufficiency.
In this study, it is shown that chronic RAAS blocker usage is also
a risk factor for CIN development in patients with near normal
renal functions. This study is also the important in regard of
results related to ARB. Angiotensin receptor blockers were
found to increase the CIN development significantly. This asso-
ciation was even stronger in ARB group compared to ACEI
group. In a recent study, impact of ACEl and ARB on the fre-
quency of CIN was evaluated through a post hoc analysis from
the DVD trial (20). This study showed that patients receiving
ACEI or ARB while undergoing cardiac catheterization signifi-
cantly more often developed CIN within 72 h after coronary
procedure. However, in this study, patients receiving ACEIl or
ARB were not evaluated separately. Moreover only 12% of the
patients with RAAS treatment, were ARB users, that the impact
of ARB on CIN development was not analyzed in a separate
manner.

Study limitations

Our study has some limitations. First of all, it has a single-
center design that the results could better be generalized if they
will be repeated in other future trials. Second, the dose and the
structure of the ACEI and ARB were not homogeneous among
the groups. Although we had data about the structure of the
drugs, we did not further analyze as the patient numbers in sub-
groups would be too small for interpreting the data.

Conclusion

The results of the present study show that in patients with near
normal renal functions who are undergoing elective coronary pro-
cedure, chronic use of ACEl and ARB increase the risk of CIN. In
daily practice, considering this finding could be particularly impor-
tant in the pre-procedural risk assessment of the patients.
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Evaluation of right ventricular functions in patients with nasal
polyposis: an observational study

Nazal polipozisli hastalarda sag ventrikiil fonksiyonlarmm degerlendirilmesi: Gozlemsel bir ¢alisma

Eda Simsek, Ziva Simsek*, M. Hakan Tas*, Ciineyt Kucur, Ersin Giinay!, Harun Ugiinci**

Clinic of Ear, Nose and Throat, Erzurum Region Education and Research Hospital, Erzurum- 7urkey
Departments of *Cardiology and **Ear, Nose and Throat, Faculty of Medicine, Atatiirk University, Erzurum- 7urkey
Ipepartment of Thoracic Disease, Faculty of Medicine, Afyon Kocatepe University, Afyon-7urkey

ABSTRACT

Objective: The aim of this study was to assess the right ventricular functions in patients with nasal polyposis using the strain (S) and strain rate
(SR) echocardiography.

Methods: A prospective, cross-sectional observational study was performed. The study included 40 patients with nasal polyposis (NP) (Group
1), and 25 healthy controls (Group 2). The study comprised patients with Stage 2 and Stage 3 nasal obstruction and no symptoms that could be
associated with right ventricular heart failure. Longitudinal peak systolic strain (PSS) and peak systolic strain rate (PSSR) were measured from
the basal-mid and apical segments of the right ventricle free wall. Student’s t-test, Pearson’s correlation analysis and Bland-Altman test were
used for statistical analysis.

Results: Pulmonary arterial systolic pressure was significantly higher in group 1than group 2 (31.2+5.8, 19.7+4.3, respectively, p<0.001). PSS and
PSSR values at the basal, mid and apical segments of the right ventricular lateral wall of the group | were significantly lower compared to the
control group (p<0.001, p=0.002 and p=0.002 for PSS, p=0.003, p<0.001 and p<0.001 for PSSR, respectively). The comparison of Stage 2 and Stage
3 NP patients revealed a significant difference only in the SR measurement of the right ventricular mid segment (p=0.002). There was a signifi-
cant correlation between the systolic pulmonary arterial pressure (sPAP) and right ventricular S and SR values (p<0.001).

Conclusion: In this study, S/SR echocardiography showed a subclinical deficit of the right ventricular longitudinal functions in patients with NP
who are considered to have normal right ventricular functions. (Anadolu Kardiyol Derg 2013; 13: 251-6)

Key words: Nasal polyposis, right ventricular functions, strain/strain rate

OZET

Amac: Bu calismada amag nazal polipozisi olan hastalarda sag ventrikiil fonksiyonlarini gerilme/gerilme hizi ekokardiyografi metodlari ile deger-
lendirmektir.

Yontemler: Calisma enine kesitli gézlemsel prospektif olarak planlandi. Calismaya nazal polipozisli (NP) 40 hasta (Grup 1) ve saglhkl 25 kontrol
grubu (Grup 2) birey alindi. Hasta grubu nazal obstriiksiyonun seviyesi evre 2 ve evre 3 olan ve sag kalp yetersizligine bagl olabilecek herhangi
bir semptomu olmayan hastalardan olusturuldu. Sag ventrikiil serbest duvarinin bazal-mid ve apikal segmentlerinden longitlidinal pik sistolik
strain (PSS) ve pik sistolik strain rate (PSSR) degerleri él¢iildil. istatistiksel analizde Student-t test, Pearson korelasyon analizi ve Bland-Altman
testi kullanildi.

Bulgular: Pulmoner arter sistolik basing Grup 1'de oldukga anlaml diizeyde daha yiiksek bulundu (31.2+5.8, 19.7+4.3, p<0.001). PSS ve PSSR
dederleri NP grubunda sag ventrikiil lateral duvarinin bazal, mid ve apikal tiim segmentlerinde kontrol grubuna gére oldukga anlaml derecede
diisiik bulundu (PSS igin sirasiyla; p<0.001, p=0.002 ve p=0.002, PSSR igin sirasiyla; p=0.003, p<0.001 and p<0.001). Evre 2 ve evre 3 NP'li hastalar
kendi aralarinda karsilastinildiginda ise; yalnizca sag ventrikiil mid-segmenti SR degerinde anlamli farklilik gozlendi (p=0.02). Sistolik pulmoner
arteriyal basing (sPAP) yiiksekligi ile sag ventrikiil S ve SR degerleri arasinda olduk¢a anlamli diizeyde bir korelasyon oldugu gériildd.

Sonug: Calismamiz, sag ventrikiil (SV) fonksiyonlari normal olarak kabul edilen NP’li hastalarda S/SR ekokardiyografi ile SV longittidinal fonksi-
yonlarinda subklinik diizeyde bozulma oldugunu gdstermistir. (Anadolu Kardiyol Derg 2013; 13: 251-6)

Anahtar kelimeler: Nazal polipozis, sag ventrikiil fonksiyonlari, gerilme/gerilme hizi
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Introduction

Nasal polyposis (NP) is a chronic inflammatory disorder of
nasal and sinus mucosa with prominent nature of eosinophilia.
This chronic inflammation results in a mass formation originating
from mucosa of the sinus and prolapsing mostly through the lumen
at the nasal mucosal surface (1). These mass formations leading
to nasal obstruction are responsible from the clinical picture. This
obstruction may also result in pulmonary hypertension (PH) and
cor pulmonale (2). Nasopharyngeal muscles relax during sleep in
patients with nasal obstruction. This relaxation increases the
upper airway resistance during inspiration, leads to paralaryngeal
collapse and hypoventilation, which end up with hypoxia and
hypercapnia (3, 4). Chronic hypoxia and hypercapnia cause pul-
monary arterial vasoconstriction and PH. If left untreated, this
condition may lead to overloading, hypertrophy and dilatation of
the right ventricle due to already increased pulmonary vascular
resistance and pulmonary arterial pressure, which consequently
causes right ventricular (RV) insufficiency and death (5, 6). Thus,
early detection and treatment of myocardial disease are essential
in such patients to prevent cardiopulmonary complications.

Tissue Doppler Imaging (TDI) is a technique, which is based
on the demonstration of the movement of myocardial tissue with
the low-frequency and high amplitude by filtering the move-
ments of blood components with high-frequency (7). Strain (S)
and strain rate (SR) echocardiography, which have been derived
from myocardial colored TDI technique are clinically significant
parameters and measure the global and regional myocardial
functions rapidly and accurately (8). Studies on S/SR echocar-
diography techniques to investigate the RV functions have
shown that these imaging techniques are convenient and effec-
tive in displaying the RV functions (9). They have suggested that
S/SR echocardiography detects patients who are missed with
conventional echocardiography, at an early subclinical stage.

We thought that, because of the hypoxia, hypoventilation
and hypercapnia, right ventricular functions in patients with
nasal polyposis could be affected in myocardial tissue level. To
our knowledge, this hypothesis has not been confirmed before
in the literature.

The aim of this study was to assess the right ventricular
functions using S/SR echocardiography parameters in patients
with nasal obstruction due to NP for at least one year.

Methods

Study design

A cross-sectional prospective observational trial was per-
formed at Department of Ear, Nose and Throat, in Atatiirk
University, School of Medicine, Erzurum, Turkey between June
2009 and July 2010.

Patient selection
Consecutive 40 patients (Group 1) who presented with diag-
nosis of NP and 25 healthy controls (Group 2) were enrolled in
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the study. The patients younger than 18 years and older than 45
years, those with a nasal pathology obstructing the nasal pas-
sage, diabetes mellitus, hypertension, chronic obstructive lung
disease, asthma and known coronary artery disease were
excluded. Age-and gender-matched controls were recruited
from among healthy patients attending the same hospital during
the same study period.

Informed consent was received from all patients. The study
protocol was approved by the Ethics Committee Atatiirk
University School of Medicine, Erzurum, Turkey.

Endoscopic examination

Nasal obstruction and NP diagnosis were based on history,
symptoms, anterior rhinoscopy findings and endoscopic exami-
nation. NP was staged according to endoscopic findings (10)
such as Stage 0: No polyps, Stage 1: Mild polyposis, Stage 2:
Intermediate polyposis, and Stage 3: Severe polyposis.

For endoscopic examination, 4 mm rigid 0 and 30-degree
endoscope (Karl-Storz® GmBH&Co. Tuttlingen, Germany) were
used. The study group comprised patients with Stage 2 or 3
nasal obstructions and without any symptoms that could be
attributed to right heart failure.

Echocardiography

Echocardiographic measurements of the patients were done
in the left lateral position with Vingmed ultrasound system
(Vingmed System 7, General Electric, Horten, Norway) using a 2.5
MHz transducer, under single lead electrocardiography monitor-
ization. The measurements were performed, independently, by
two cardiologists unaware of the groups. Parasternal long axis
and apical four chamber images were recorded according to the
recommendations of the American Society for Echocardiography.
Parasternal long axis images were used for left ventricular end-
diastolic diameter (LVED), left ventricular end systolic diameter
(LVES) and left atrial diameter (LA) measurements. Following this
left ventricular ejection fraction (LVEF) was calculated using the
Teicholz method. Right atrial (RA) and right ventricular diastolic
(RV) diameters were measured based on apical four chamber
images (11). Systolic pulmonary arterial pressure (sPAP) was cal-
culated with the simplified Bernoulli equation, by adding the right
atrial pressure value (10 mmHg) to the value calculated using the
tricuspid flow velocity, considering the diameter of vena cava
inferior and the level of its collapse resultant from respiration. In
the apical four -chamber imaging, pulse wave Doppler sampling
volume was placed on the interception point of the right ventricle
lateral wall with the tricuspid annulus and the peak systolic myo-
cardial velocity (Sm), diastolic early (Em) and late (Am) wave-
lengths were recorded (Fig. 1).

Strain/Strain rate imaging

First, the RV free wall was visualized parallel to the trans-
ducer in 2-dimensional imaging and the tissue velocity imaging
(TVI1) function frame rate was considered >100/s. Images were
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obtained with the minimum possible angle and maximum frame
rate, only including the RV free wall. Images including three
consecutive sinus beats at end of the expiratory stage were
digitally recorded. The colored Doppler myocardial images were
analyzed offline using software (EchoPC, GE Vingmed, Horten,
Norway). Longitudinal peak systolic strain (PSS) (Fig. 2) and
peak systolic strain rate (PSSR) (Fig. 3) were measured at the RV
free wall basal-mid and apical segments (12). Distance between
the two measured points was chosen as 10 mm. Three segments
were analyzed for each individual in both groups. Measurements
were performed two times on separate days, and average values
were taken. Weak images and segments with an angular differ-
ence >30 degrees were excluded from the study.

Statistical analyses

Data were analyzed with SPSS 11.0 (Statistical Package for
Social Sciences, SPSS Inc., Chicago, IL, USA). The Kolmogorov-
Smirnov test was used to evaluate whether the variables were
normally distributed. The continuous variables were expressed
as meanzstandard deviation; categorical data were expressed
as percent (%). Student’s t-test was used to compare paramet-
ric variables between the patient and control groups, Chi-square
test - categorical variables, and Pearson’s correlation analysis
was used to assess the correlation between pulmonary arterial
systolic pressure and S and SR parameters. Inter-observer and
intra-observer agreements were assessed by Bland-Altman
analysis. A p value <0.05 was considered statistically significant.

Results

Age, gender, body mass index (BMI), and systolic and dia-
stolic blood pressures were similar in both groups. In echocar-
diographic examination, LVED dimension, interventricular sep-
tum (IVS) thickness, LA, RA and RV diameters were similar in
both groups. LVEF displayed no difference between the two
groups whereas LVED dimension was significantly higher in
Group 1than Group 2; on the other hand, PAPs was significantly
higher in Group 1 (p<0.001). The demographic and echocardio-
graphic data for groups were listed in Table 1. TDI findings from
the right ventricular lateral wall tricuspid annulus revealed that
Sm, Em and Am velocities were similar in both groups (Table 2).

Assessment of strain rate and strain values

PSS and PSSR values from the RV lateral wall basal, mid and api-
cal segments were significantly lower in the NP group compared to
the control group. The total rate of segments that could not be exam-
ined in patient and control groups was 3% for S and 7% for SR.
Moreover, intra-observer and inter-observer variables were computed
5% and 7.2%, respectively. PSS and PSSR values for all segments and
their statistical comparisons were demonstrated in Table 3.

Comparison of Stage 2 and Stage 3 NP patients revealed that
only the SR value for the RV mid-segment was significantly dif-
ferent (p=0.02); other segments did not show a significant differ-
ence in S and SR values (Table 4).
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Table 1. Demographic and echocardiographic data of nasal polyposis
patients and control subjects

Variables Group 1(n=40) | Group 2 (n=25) *p
Age, years 3649 38+6 0.41
Gender, M/F 25/15 16/9 0.91
BMI, kg/m? 25.29+2.4 24.75+2.0 0.35
SBP. mmHg 116+12.9 112.6+11.2 0.28
DBP. mmHg 74.0£7.5 70.8+7.7 0.10
LVDD, mm 46.6+3.9 44.0+4.1 0.01
LVSD, mm 30.2+3.1 28.8+3.5 0.09
IVS, mm 9.43+1.4 9.40+1.3 0.94
LVEF, % 63.2+4.0 64.3+4.6 0.28
LA, mm 34.4£2.7 33.0+2.9 0.09
RA, mm 34.5+4.0 34.8+2.9 0.78
RV, mm 34.6+4.6 35.0£2.7 0.71
sPAP mmHg 31.2+5.8 19.7+4.3 <0.001

Results are shown as meanz+standard deviation and numbers
*Unpaired Students’ t-test and Chi-square test
BMI - body mass index, DBP - diastolic blood pressure, F - female,, IVS - interventricular sep-
tum, LA - left atrium, LVDD - left ventricular diastolic diameter, LVEF - left ventricular ejection

fraction, LVSD - left ventricular systolic diameter, M - male, RA - right atrium, RV - right ventri-
cle, SBP - systolic blood pressure, sPAP - systolic pulmonary artery pressure

Table 2. Tissue Doppler findings of the RV lateral wall tricuspid annulus

Variables Group 1(n=40) | Group 2 (n=25) *p
Sm, cm/s 13.1216 13.2£16 0.98
Em, cm/s 12.9+3.4 13.1£3.0 0.77
Am, cm/s 12.3+25 13.2+2.1 0.05

Results are shown as meanzstandard deviation

*Unpaired Students’ t- test

Am - late diastolic myocardial velocity, Em - early diastolic myocardial velocity, RV - right ven-
tricular, Sm - systolic myocardial velocity

Pulmonary arterial pressure level was inversely correlated
with RV S and SR values in all segments (Table 5).

Discussion

This study showed a subclinical level of impairment on right
ventricular functions with S/SR echocardiographic methods in
patients with NP

Cardiovascular complications of NP are attributed to the
chronic upper airway obstruction. Chronic alveolar hypoxia may
lead to hypoxemic pulmonary vasoconstriction within time,
which may result in hypertension and right ventricular heart
failure (6, 13, 14). Chronic upper airway obstruction will increase
the pressure load of the right ventricle and this in turn will lead
to hypertrophy and subendocardial ischemia by increasing the
RV wall tension, which eventually ends up with RV dysfunction
(15). Pulmonary hypertension may not be an early sign. Fuster et
al. (16) reported that the mean time from initial symptoms to
diagnosis was 1.9 years in patients with PH. Thus, early diagno-
sis is of utmost importance in such patients.
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Table 3. Peak systolic strain and strain rate values of the right ventricu-
lar lateral wall

Peak systolic strain (%) | Peak systolic strain rate (/s)
Group1 | Group2 | *p | Group1 | Group2 | *p
(n=40) (n=25) (n=40) (n=25)
Basal | -19.6+3.0 |-22.9+2.60 |<0.001|-2.16+0.32|-2.44+0.40 | 0.003
Mid  |-22.0+2.90|-24.2+2.30 | 0.002 | -2.12+0.33 | -2.44+0.35 |<0.001
Apical |-20.7+3.50|-23.4+2.80 | 0.002 | -2.11+0.38 | -2.51+0.32 |<0.001

Results are shown as meanzstandard deviation
*Unpaired Students’ t-test

Table 4. Peak systolic strain and strain rate values of the right ventricu-
lar lateral wall in Stage 2 and Stage 3 nasal polyposis patients

Peak systolic strain (%) | Peak systolic strain rate (/s)
Stage 2 *p Stage 3 *p
(n=25) (n=15)
Basal | -20.4+3.90 | -18.9+2.0 | 0.12 | -2.26+0.36 | -2.09+0.27 | 0.1
Mid -22.8+2.90 |-21.3+2.70 | 0.1 | -2.25+0.33|-2.09+0.27 |0.019
Apical | -21.0+3.20 | -20.4+3.80 | 0.58 | -2.16+0.42|-2.07+0.36 | 0.46

Results are shown as meanzstandard deviation
*Unpaired Students’ t-test

Table 5. Correlation between pulmonary arterial pressure and right
ventricular lateral wall peak systolic strain and peak systolic strain rate

Pulmonary arterial pressure *R *p
Basal RV PSS -0.55 <0.001
Mid RV PSS -0.45 <0.001
Apical RV PSS -0.40 0.001
Basal RV PSSR -0.49 <0.001
Mid RV PSSR -0.55 <0.001
Apical RV PSSR -0.49 <0.001
*Pearson’s correlation analysis

PSS - peak systolic strain, PSSR - peak systolic strain rate, RV - right ventricle

Echocardiography is the method of choice to assess RV func-
tions in daily practice. Studies assessing RV functions have shown
that the TDI technique is practical and handy, and has potential
value (17, 18). However, TDI has some limitations such as the nega-
tive effect on velocity of the increasing distance between the heart
and the probe due to the elongation of the myocardium, transfer of
active and passive deformation in neighboring segments and res-
piration (8). S and SR techniques have been developed from tissue
Doppler velocities to overcome those problems. Recent studies
have suggested that S/SR echocardiography methods are superior
to tissue Doppler velocities in assessing myocardial functions (19-
21). The assessment of RV longitudinal functions in our study
revealed that while the Sm, Em and Am values did not display a
significant difference between the patient and the control groups
in the tissue Doppler arm, S/SR parameters revealed that the RV
functions were significantly decreased in the patient group com-
pared to the control patients.
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Figure 1. Tissue Doppler imaging of the right ventricular lateral wall tri-
cuspid annulus in a patient with nasal polyposis
Am - late diastolic myocardial velocity. Em - early diastolic myocardial velocity, Sm - systolic

myocardial velocity

Figure 2. Peak systolic strain (PSS) measurement of the right ventricular
lateral wall mid segment in a patient with nasal polyposis

Figure 3. Peak systolic strain rate (PSSR) measurement of the right ven-
tricular lateral wall mid segment in a patient with nasal polyposis

Although the PAPs values of the patients were intermedi-
ately increased (31.2+5.8) in our study group, they had no symp-
tom attributable to RV insufficiency. Moreover, RA and RV diam-
eters were within normal range in conventional echocardiogra-
phy (34.6£4.6 mm and 34.5£4.0 mm respectively). Our patient and
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control groups had similar clinical and conventional echocardio-
graphic findings. However, examination with S/SR echocardiog-
raphy revealed a subclinical dysfunction in the patient group.
Moreover, there was a significant negative correlation between
the PAPs and S/SR values in the RV basal-mid and apical seg-
ments. In other words, S/SR values decreased as the PAPs
increased. Early detection of such findings may be fundamental
for the treatment of patients with NP

Studies about the value of S/SR echocardiography tech-
niques to assess RV functions have reported that these methods
are practical and effective to show RV functions. Vitarelli et al.
(22) categorized patients with obstructive lung disease and PH
according to their PAPs values as Group 1 (<35 mmHg) and
Group 2 (>35 mmHg) and compared them with healthy controls.
They found that the decrease in RV S/SR values were correlated
with the extent of PAPs and pulmonary function test results and
they suggested that S/SR values might be clinical prognostic
markers of RV insufficiency. Lopez-Candales et al. (23) reported
that the RV longitudinal free wall S values were significantly
decreased in patients with a high mean pulmonary arterial pres-
sure (78+24 mmHg) compared to healthy individuals. A review by
Gondi et al. (9) on the clinical usefulness of RV TDI suggested
that all data obtained by comparing various patient populations
revealed that TDI was an acceptable, reproducible and practical
additional echocardiographic parameter in assessing RV sys-
tolic and diastolic functions. However, they suggested that such
patients had subclinical conditions that could not be detected
with conventional echocardiography.

Study limitations

Similar to previous studies, the major limitation in our study
was angle dependence and artifacts. The angle difference
increases from the basis to the apical part of the heart. The
amount of deformation increases when the angle difference
exceeds 30 degrees. We took care to keep the tissue direction
less than 30 degrees and parallel to ultrasound waves. Besides,
we tried to keep the frame rates high to decrease the margin of
error. Lack of magnetic resonance imaging and/or invasive tech-
niques, which are considered the gold standard in the assess-
ment of RV functions, is another major limitation. However,
studies have shown that S/SR parameters correlate well with
invasive hemodynamic parameters. Other limitation is relatively
small number of patients included in this study.

Conclusion

The results of our study suggest that NP patients who are
clinically asymptomatic and have normal RV functions with con-
ventional echocardiography have subclinical RV longitudinal
dysfunction with S/SR echocardiography. S/SR echocardiogra-
phy may be used as a reliable determinant of RV systolic func-
tions in patients with no right heart failure findings.
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Value of stress echocardiography in mitral stenosis

Mitral darliginin degerlendirilmesinde stres ekokardiyografinin degeri

Kadriye Orta Kilickesmez, Serdar Kiigiikoglu

Department of Cardiology, Institute of Cardiology, Istanbul University, istanbul- Turkey

ABSTRACT

Mitral stenosis (MS) is a common disease that causes substantial morbidity. Timely recognition and treatment of the mitral stenotic lesion is
very important. Stress echocardiography plays an important role in evaluating asymptomatic patients with significant mitral stenosis and symp-
tomatic patients with only mild disease at rest. In patients with mitral stenosis, stress echocardiography protocols assess for the change in the
mean transmitral pressure gradient and a peak pulmonary artery systolic pressure during exercise. In this review, clinical use of stress echo-
cardiography in patients with mitral stenosis is summarized. (Anadolu Kardiyol Derg 2013; 13: 257-60)

Key words: Mitral stenosis, stress echocardiography, exercise test, dipyridamole, dobutamine, pulmonary artery systolic pressure

OZET

Mitral darligi nemli morbiditeye neden olan bir hastaliktir. Mitral darliginin zamaninda taninmasi ve tedavi edilmesi dnemlidir. Stres ekokardi-
yografi ileri diizeyde mitral darlifi olan semptomsuz ve orta diizeyde mitral darligi olup semptomlu olan hastalarin degerlendirilmesinde dnemli
rol oynar. Stres ekokardiyografi protokolii ile ortalama mitral kapak gradyani ve pulmoner arter sistolik basincinda egzersiz ile olusan degisiklik
saptanir. Bu derlemede, mitral darligi olan hastalarda stres ekokardiyografinin yeri 6zetlenmistir. (Anadolu Kardiyol Derg 2013; 13: 257-60)

Anahtar kelimeler: Mitral darlik, stres ekokardiyografi, egzersiz testi, dipiridamol, dobutamin, pulmoner arter sistolik basinci

Introduction

Several diseases have been accepted as pathological
causes for mitral valve stenosis (MS), especially rheumatic val-
vular disease is still a prevalent in underdeveloped and develop-
ing countries (1). The main features are leaflet thickening, nodu-
larity, and commissural fusion, all of which result in narrowing of
the valve to the shape of a fish mouth. The leaflets might be
calcified. Chordal fusion and shortening adds a further resis-
tance to blood flow (2). Timely recognition and treatment of the
underlying mitral stenotic lesion can prevent development of
irreversible pulmonary hypertension, ventricular dysfunction
and other complications (3). Patient management involves moni-
toring for clinical symptoms or functional deterioration assessed

by echocardiography and Doppler examination. While resting
values of mitral gradients and pulmonary arterial pressures do
not always reflect the severity of the disease, stress echocar-
diography may provide the necessary clues to determine the
clinical and hemodynamic impact of MS (4).

This review evaluates whether the use of stress echocar-
diography to assess disease severity and to determine the opti-
mal time for either surgical or percutaneous intervention of
mitral stenosis.

Clinical importance

Stress echocardiography plays very important role in evalu-
ating patients with mitral stenosis. Hence, guidelines of both the
American College of Cardiology/American Heart Association
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(ACC/AHA) and European Society of Cardiology (ESC) have
placed emphasis on the role of exercise testing to provide
objective evidence of exercise capacity, symptom status and
echocardiographic parameter (1, 5). Advances in diagnosis and
risk stratification, progress in percutaneous balloon valvulo-
plasty, surgical options including closed or open valvotomy and
valve replacement have led to improved outcomes of patients
with valvular heart disease in the past 5 decades (1). The most
important indication for intervention in patients with significant
valve disease (mitral valve area <1.5 cm?2) is the development of
symptoms, as emphasized in recent ACC/AHA and ESC guide-
lines (1, 5). Although Doppler echocardiographic examination at
rest is now the preferred imaging modality for the evaluation of
patients with cardiac valvular disease, the current ACC/AHA
guidelines have given a class | recommendation for stress echo-
cardiography in patients with mitral stenosis and discordance
between symptoms and stenasis severity (1).

Stress echocardiography

Stress echocardiography for mitral valve disease is per-
formed via both exercise and pharmacologic protocols. The
measurement of pulmonary artery pressures and mean transmi-
tral pressure gradient during stress echocardiography can help
to distinguish those who could benefit from valvuloplasty or
valve replacement from those who should be maintained on
medical therapy (6-8).

General test protocol

Stress echocardiography for mitral stenosis is performed
with either exercise or pharmacologic stress. Exercise echocar-
diography is usually preferred over pharmacological stress
because it provides information about exertional symptoms and
blood pressure response (6).

Exercise test: Exercise echocardiography is often used to
assess functional capacity and the hemodynamic response in
patients with mitral stenosis (9). Exercise echocardiography can
be performed using either a treadmill or a bicycle protocol.
Treadmill exercise can be performed with Bruce or modified
Bruce protocols, and bicycle exercise echocardiography is per-
formed during either an upright or a recumbent posture.
Workload is gradually increased until the patient achieves target
heart rate or develops symptoms of fatigue or shortness of
breath. Images were obtained at baseline during rest and imme-
diately after discontinuation of exercise. The most important
advantage of bicycle exercise is the chance to obtain images
during the various levels of exercise. When a treadmill test is
performed, scanning during exercise is not feasible, most proto-
cols rely on immediate post exercise imaging. Therefore, the
patient is moved immediately from the treadmill to an imaging
bed and that imaging may be completed within 1-2 min (9). The
advantage of treadmill exercise echocardiography is that it is the
most commonly practiced protocol, and patients usually achieve
higher workloads in exercise (10). On the other hand, the disad-
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vantage is that the data acquisition is restricted to images at
baseline and post-maximal exercise, and rapid position changes
after exercise are required. The collection of echocardiographic
data should be performed within the 1-2 minutes of the maximal
exercise. The advantage of bicycle exercise echocardiography is
the chance to obtain images during the various level of exercise,
but elderly patients may not exercise well in this position (9).

Dobutamine: If pharmacologic stress is necessary, the stan-
dard dobutamine protocol using continuous intravenous infusion
is used (3, 11, 12). Dobutamine echocardiography was performed
using three-min stages and starting at 5 mcg/kg/minute, followed
by 10, 20, 30, and 40 pg/kg per min. Atropine (total dose <2 mg)
was administered at the start of the 40 pg/kg per min stage if
needed to augment heart rate (9).

Dobutamine stress echocardiography is a good alternative if
the patient cannot exercise (6).

Dipyridamole: The standard dipyridamole protocol consists
of an intravenous infusion of 0.84 mg/kg over 10 min, in two
separate infusions. If no endpoint is reached, atropine is added.
Aminophylline (240 mg iv) should be available for immediate use
in case an adverse dipyridamole-related event occurs (9).

Adenosine: Adenosine can be used, infused at a maximum
dose of 140 pg/kg/min over 6 min (9).

Pacing: Pacing is started at 100bpm and increased every 2
min by 10 bpm until the target heart rate is achieved or until other
standard endpoints are reached (9).

Accordingly, we can identify two groups of patients whose
symptoms do not correlate with the resting mitral valve area and
gradient. The first group, who lead a sedentary life style and do
not complain of symptoms, but have significant mitral stenosis.
The second group, whose severe symptomatology appears to be
out of proportion to their resting mitral valve area (>1.5 cm2). An
increase in the mitral valve area without significant changes in
the transmitral gradient and pulmonary artery pressure during
exercise will point less severe disease in second group from the
first group (3).

The threshold values proposed by the ACC/AHA guidelines
for consideration for intervention are a mean transmitral pres-
sure gradient >15 mmHg or a peak pulmonary artery systolic
pressure >60 mmHg during stress. In patients with pulmonary
artery pressures or valve gradients above these values, percuta-
neous balloon valvotomy or surgical intervention is recom-
mended, even for patients with apparently moderate mitral ste-
nosis at rest (1, 9).

In patients who have predominantly mitral stenosis peak
exercise pulmonary artery systolic pressure is inversely related
to exercise capacity (13). The transmitral mean pressure gradi-
ent commonly increases during exercise, regardless of the
severity of stenosis, in accordance with exercise duration and
exercise induced changes in cardiac output (7, 12). Symptoms
like dyspnea and fatigue that most of these patients developed
during the test can be attributed to the elevated left atrial pres-
sure caused by flow- dependent increases in gradients across
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the stenotic mitral valve. Tunick et al. (4) have shown that
patients with mitral stenosis who were limited by dyspnea
developed a greater increase in pulmonary artery pressure dur-
ing stress testing than those who were limited by fatigue. In
addition, Brochet et al. (14) investigated the role of values
recorded during the first stage of exercise Doppler echocardiog-
raphy in asymptomatic patients. Mitral stenosis severity and rest
and peak systolic pulmonary artery pressures were not different
between patients who did and did not develop dyspnea.
Progressions of mean gradient and relative peak systolic pulmo-
nary artery pressure (sPAP) (ratio of sPAP/baseline sPAP) were
significantly greater in patients who developed dyspnea com-
pared with those who did not, whereas no difference was
observed for absolute systolic pulmonary artery pressure pro-
gression. Onset of dyspnea was associated with a high increase
of relative peak systolic pulmonary artery pressure, but not with
the 60 mmHg peak systolic pulmonary artery pressure threshold.
Grimaldi et al. (8) reported, predictors of adaptation to exercise
were age, mean pulmonary gradient and systolic pulmonary
pressure, according to multivariate analysis, best predictor was
resting mean pressure gradient.

Previous studies of MS have reported an association
between the echocardiographic findings and functional class
and increase in plasma levels of N-terminal pro-brain natriuretic
peptide (NT pro-BNP) (15). Tanboga et al. (16) showed BNP level
and sPAP better correlated with mitral valve (MV) resistance
than mitral valve area (MVA) and mean MV gradient. Ugar et al.
(17) found elevated plasma BNP levels in pure MS in sinus
rhythm and plasma BNP levels correlated with disease severity,
such as transmitral gradient, sPAP, functional capacity, left ven-
tricular end -systolic diameter.

In a recent study by our group, we investigated whether
elevated NT pro-BNP predicts pulmonary artery systolic pres-
sure increase on exercise stress echocardiography in asymp-
tomatic or mildly symptomatic patients with moderate to severe
mitral stenosis. We demonstrated, NT pro-BNP levels correlate
with functional class and echocardiographic findings in patients
with mitral stenosis and indicate exercise induced augmenta-
tion of peak pulmonary artery systolic pressure >60 mmHg (18).
Exercise echocardiographic methods have certain limitations
the results may be affected by the person who performs the
echocardiography, this point that the measurement of NT pro-
BNP appears to be the method to be employed in the assess-
ment of the severity of MS, for its features as shortness, simplic-
ity, objectivity, and being noninvasive. Results of these studies
suggest that natriuretic peptide testing may be an addition to the
information obtained by echocardiography in the assessment of
MS in clinical practice.

New stress echocardiographic techniques

3D echocardiography

3D echocardiography enables visualization from both left ven-
tricular and left atrial side perspectives. Evaluation of the mitral
apparatus using 3D echocardiography is most useful defining the
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extent and location of pathology, severity of valvular dysfunction.
Three -dimensional stress echocardiography has been performed
with exercise, dobutamine and dipyridamole. Multislice views from
3D echocardiography stress studies should be interpreted in a simi-
lar 2D stress studies evaluating stress-induced wall motion and
thickening abnormalities (19, 20).

2D Strain echocardiography

Tissue Doppler imaging and derived strain and strain rate
measurement have offered alternatives for quantification of
regional contraction at rest or during stress. Strain, describes
myocardial deformation, that is, the fractional change in the
myocardial segment. Strain rate, is the rate of change in strain
and usually expressed as 1/sec or sec’!. These techniques pro-
vide incremental information in clinical settings. For both tech-
niques, the accuracy of measurement, however, depends on
image quality and the accuracy of tracking. In expert hands,
strain and strain rate parameters can improve accuracy and
prognostic value of stress test echocardiogram (21).

Future clinical trials, especially in mitral stenosis patients,
needs include standardization and acquisition.

Conclusion

The role of stress echocardiography in assessing mitral ste-
nosis is evolving. In mitral stenosis a patient whose symptom
complex is discordant to resting hemodynamic data, stress
echocardiography has been successful in clarifying the extent of
valvular involvement. Together with exercise capacity and symp-
tomatic responses to exercise, it provides the clinician with
diagnostic and prognostic information that can contribute to
subsequent clinical decisions. Furthermore, with a better under-
standing of its utility, there is an expected increase in the use of
exercise echocardiography to help management decisions in
patients with mitral stenosis.

All of the above-mentioned considerations clinical trials
should be designed and developed on the basis of a thorough
knowledge of physio-pathological, prognostic, and technical
characteristics of stress echo-Doppler techniques and parame-
ters, choosing the most performable and reproducible.
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Epicardial adipose tissue: a review of physiology, pathophysiology, and
clinical applications

Epikardiyal yag dokusu: Fizyoloji, patofizyoloji ve klinik uygulamalar hakkinda bir derleme

Cihan Sengiil, Olcay Ozveren!

Division of Cardiology, Gaziosmanpasa Hospital, Istanbul- Turkey
IDepartment of Cardiology, Faculty of Medicine, Yeditepe University, Istanbul- 7urkey

ABSTRACT

Visceral fat tissue is an important predictor of cardio-metabolic diseases, carrying more risk than general fat accumulation. Epicardial fat, a
particular form of visceral fat deposited around the heart, is considered an important cardiovascular risk predictor, in view of producing and
releasing several adipo-cytokines. There is growing evidence about the physiological and metabolic importance of epicardial fat. Epicardial fat
thickness and volume have both strong correlation between obesity, impaired fasting glucose, insulin resistance, metabolic syndrome, hyper-
tension, diabetes mellitus, and atherosclerosis. Epicardial fat can be assessed by transthoracic echocardiography, cardiac magnetic resonance
imaging, and computed tomography. In this article, we reviewed the anatomy, physiology, function, and the methods of assessment of epicar-
dial fat tissue. We also have tried to discuss its relationship to metabolic syndrome and coronary atherosclerosis in the lights of recent findings.
(Anadolu Kardiyol Derg 2013; 13: 261-5)
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OZET

Kardiyo-metabolik hastaliklarin 6nemli bir belirteci olan visseral yag dokusu genel yag birikiminden daha fazla risk olusturmaktadir. Visseral
yagin kalp etrafinda depolanan dzel bir sekli olan epikardiyal yag, cok sayida adipo-sitokin {iretme ve salma yetenegi sayesinde 6nemli bir
kardiyovaskiiler risk belirteci olarak diisiiniilmektedir. Epikardiyal yagin fizyolojik ve metabolik nemine dair artan deliller mevcuttur. Epikardiyal
yag kalinligi ve hacminin her ikisinin de obezite, bozulmus glikoz intoleransi, metabolik sendrom, hipertansiyon, diyabet ve ateroskleroz ile giiclii
korelasyonlari mevcuttur. Epikardiyal yag transtorasik ekokardiyografi, kardiyak manyetik rezonans ve bilgisaarli tomografi ile degerlendirilebilir.
Bu yazida epikardiyal yag dokusunun anatomisini, fizyolojisini, fonksiyonunu ve degerlendirme metotlarini gézden gecirdik. Ayni zamanda meta-
bolik sendrom ve koroner ateroskleroz ile iligkisini son bilgiler 1si§inda tartismaya calistik. (Anadolu Kardiyol Derg 2013; 13: 261-5)

Anahtar kelimeler: Epikardiyal yag, visseral yag, kardiyak goriintiileme, kardiyometabolik risk

Introduction major branches of the coronary arteries, around the atria, over
the free wall of the right ventricle (RV) and over the apex of the
left ventricle (LV) (2) in the normal adult population. EAT is sup-
plied by side-branches of the coronary arteries similar to the

microcirculation of the myocardium. Therefore, EAT can locally

Anatomy and physiology of EAT
Cardiac fat tissue resides in three locations: epicardium,

pericardium, and intracellular fat. Epicardial adipose tissue
(EAT) is present on the surface of the heart between the myo-
cardium and visceral pericardium and covers more than three
quarters of the surface of the heart (1). EAT is concentrated in
the atrioventricular and interventricular grooves, along the
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modulate both myocardium and coronary arteries (3, 4). There
are sufficient data suggesting thatthere are differences between
EAT and othervisceral adiposetissue ofthe body. Microscopically
EAT is composed of adipocytes which are smaller than those in
cutaneous and other visceral fat depots, and inflammatory, stro-
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movascular and immune cells (5), but interestingly the number of
adipocytes per gram of tissue is greatest in EAT. As fatty acid
synthesis is greater in EAT, the rate of fatty acid breakdown is
significantly higher than other fat depots of the body.

Both adipocytes and tissue macrophages have secretory
properties in EAT and they are capable of producing adipokines
and cytokines as in omental and mesenteric visceral adipose
tissue. These adipokines and cytokines influence the myocardi-
um and coronary arteries via two mechanisms (i.e. paracrine
and vasocrine). Paracrine release of cytokines from EAT can
traverse the coronary wall by diffusion from outside-to-inside
and interact with cells in each layers of the vessel wall (6). On
the other hand, in vasocrine signaling adipokines and free fatty
acids might be released from EAT directly into vasa vasorum
and be transported downstream into the coronary wall (7). Both
of these mechanisms may be associated with atherogenesis.

Another function of EAT is the maintenance of fatty acid
homeostasis. It may buffer the heart against excessively high cir-
culating levels of fatty acids by its ability to rapidly take up and
incorporate fatty acids. Furthermore, this fat depot serves as a
local energy source for cardiac muscle in times of high demand (8).
EAT might function similar to brown fat in order to defend the myo-
cardium and coronary arteries against hypothermia (9). Finally, it is
also proposed to buffer the coronary artery against the torsion
induced by the arterial pulse wave and cardiac contraction (10).

EAT has cardioprotective properties through local secretion
of anti-inflammatory and anti-atherogenic adipokines such as
adiponectin and adrenomedullin. Recently, lacobellis et al. (11)
have demonstrated that chronic coronary artery disease (CAD)
down regulated these adipokines. The Framingham offspring
cohort revealed that EAT is greater in men than in women (12).
However, some of echocardiographic studies disagree with the
findings of Framingham cohort (13). There is also controversy
whether age influences the amount of EAT. Smith et al. (14) dem-
onstrated that there was no relationship between age and EAT
in their autopsy study. Echocardiographic examination measur-
ing the thickness of the EAT has supported their findings in a
small subgroup (15). The Framingham offspring cohort demon-
strated significant correlation between age and EAT (12).

Imaging techniques

Epicardial adipose tissue can easily e measured by transtho-
racic 2D-echocardiography. Echocardiograms can be obtained
during cardiac cycles as the subject is the left lateral decubitus
position. The investigators usually choose to measure epicardial
fat on the free wall of the RV since it is accessible from both para-
sternal long and short axis views and includes the highest abso-
lute epicardial fat layer thickness. Echo free space can be mea-
sured with optimal cursor orientation in each view. lacobellis et al.
(16) reported maximum EAT values at any site over the free wall of
the RV is 1.8- 16.5 mm in healthy subjects. Echocardiographic
epicardial fat thickness (EFT) reflects visceral adiposity rather
than general obesity. Although Abbara et al. (17) demonstrated
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that echocardiography cannot give adequate window of all car-
diac segments especially in obese subjects and is highly depen-
dent on acoustic windows, the study demonstrated a good repro-
ducibility with a coefficient of variation between two echocar-
diographers of only 3%. Echocardiography calculation of EFT on
the free wall of the RV is in good reliability with EAT measure-
ments with MRI (r=0.91, p=0.001) (16). EAT measurement with
echocardiography in both clinical and research scenarios have
several advantages, including its low cost, easy accessibility,
rapid applicability and good reproducibility (18). Quantification of
EAT with multislice computed tomography (CT) scanning can also
easily be obtained. Measurement of the EAT volume on CT is usu-
ally performed by tracing the regions of interest on short axis
views (19). EAT volume is obtained by adding up the traced areas
which are measured from the apex of the heart to the center of the
left atrium taking into account of the slice thickness. Automated
computer assisted methods for quantification can also be used. In
general, multidetector CT measurements of volumetric EAT are
considered more reproducible than multidetector CT measure-
ments of EAT. However, EAT is easier to perform and less time-
consuming compared to the work for measurements of volumet-
ric EAT; and therefore more suitable for research purposes. CT
imaging of EAT can be done with high spatial resolution and ath-
erosclerotic burden can also be measured in the same session.
Disadvantages of CT are radiation exposition and high costs,
which make it less practical for routine use.

MRI allows an accurate but more expensive and cumber-
some measurement of EAT. Maximum EFT at the right ventricular
free wall can be measured in different views: in a transversal
4-chamber view and in consecutive short-axis views covering
the whole ventricle. In addition, mean EFT can be calculated by
averaging results from the long-axis and short-axis measure-
ments. MRI also allows quantitative assessment of the amount
of EAT at the end diastole in the short-axis views covering the
entire left and right ventricle by using the modified Simpson’s
rule with integration over the image slices (20).

Cardiometabolic risk and EAT

Metabolic syndrome

Metabolic syndrome (MS) is a cluster of several cardiovas-
cular risk factors, which are found to be associated with two
fold increase in risk of cardiovascular disease (CVD), mortality
and stroke, and a 1.5-fold increase in risk of all-cause mortality
(21). Insulin resistance and central obesity are the key compo-
nents of MS, leading to glucose intolerance and dyslipidemia. The
identification of predictors for premature atherosclerosis is cru-
cial because subclinical atherosclerosis develops years before
the clinical manifestations of CVD. EAT in MS influences on oxida-
tive stress, endothelial dysfunction and vascular remodeling by
adipokines. Recent findings suggest that EAT as a kind of visceral
adipose tissue is associated with various components of meta-
bolic syndrome as well as MS itself (22). Gorter et al. (19) docu-
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mented in a CT study that patients with high body mass index (>27
kg/m2) have more EAT volume than those with a BMI <27 kg/m2.
Both MRI and echocardiographic studies support that EAT strong-
ly and independently reflect intra-abdominal visceral fat (18-20).

Interestingly epicardial fat decreases after a very low calorie
diet (6-month long weight loss program mean 20 kg by adhering
to 900 kcal/day), bariatric surgery induced weight loss (average
weight loss of 40 kg), or moderate aerobic exercise (23). The
decrease in epicardial fat during weight loss is quicker and
larger than the decrease in common indices of body fatness. This
might be used for therapeutic target during weight-loss interven-
tions including exercise or pharmaceutical treatments (24).

Glucose metabolism contributes to the development of ath-
erosclerosis and relationship of EAT with it has been recently
addressed. There is a strong correlation exists between fasting
plasma glucose and EAT measured with echocardiography and
CT (22). Recent studies demonstrated that both glucose trans-
porter -4 and retinol binding protein levels affect local unfavor-
able glucose profile in EAT (25). Additionally, the relationship
between epicardial fat and plasma insulin and mRNA expres-
sion of resistin which is a molecule linked with insulin resistance
has been documented (16). Therefore, EAT seems to contribute
to the development of insulin resistance. lacobellis et al. (26)
showed that cut-off value of EFT was 9.5 mm when insulin resis-
tance was considered separately. In this study, highest values of
EFT were found in patients with extremely high intra-abdominal
fat and insulin resistance. In a recent study, an association has
been found with the EAT volume and presence and extent of
CAD in diabetic or non-diabetic patients (27).

Excess visceral fat is associated with increased blood pres-
sure presumably through the renin-angiotensin system. The
association of epicardial fat with hypertension has been demon-
strated in some recent studies (28). We have demonstrated that
EAT quantity increases in the non-hypertensive healthy patients
with exaggerated blood pressure response to exercise stress
testing. All these individuals were in risk for future hypertension
(29). Echocardiographic EFT was found to be increased in
untreated hypertensive patients with non-dipper blood pressure
pattern (30). Increased EFT is also associated with changes in LV
and RV mass and diastolic function (31). LV hypertrophy is
related to a proportionate increase in EAT independent from
obesity and age. Mechanical and biomolecular mechanisms
could explain these associations (32).

Atherosclerosis

An increase of the quantity of EAT is associated with inci-
dent CAD and with major adverse cardiac events (33).
Associations are independent from body mass index and other
traditional risk factors. EAT is actually one of the factors contrib-
uting to CAD compared with other visceral adipose tissue (34).
A recent meta-analysis of 2872 patients, Xu et al. (35) concluded
that EFT and EAT volume are significantly increased in the CAD
group compared to the non-CAD group. Patients in the higher
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EAT tertile (=100 mL) were more likely to have CAD compared
with those in the lower EAT tertile (<100 mL) (risk ratio 0.69, 95%
Cl: 0.52, 0.92, p=0.01). The authors pointed that patients with
coronary plague had increased EAT volume compared with
patients without coronary plaque. Another study demonstrated
that EAT had significant correlation between both non-stenotic
lesions and non-calcified plaque. Higher EAT volume was found
in patients with noncalcified plaques than in patients with calci-
fied plaques (36). This may be relevant for the development of
acute coronary syndromes as non-calcified parts of a plaque
contribute to plaque vulnerability (37). Furthermore, EAT volume
is a strong and independent determinant of the presence of total
coronary occlusions (38). EAT might affect the coronary micro-
vascular function. Sade et al. (39) found that EFT was an inde-
pendent predictor of diminished coronary flow reserve in
women with angiographically normal coronary arteries.

EAT might also be used for screening the patients with inter-
mediate risk of CAD. Bachar et al. (40) noted a strong positive
correlation between EFT and coronary atherosclerosis quanti-
fied by the CT calcium score in 190 asymptomatic subjects with
>1 cardiovascular risk factors. Therefore, EFT with low dose or
without injection of contrast medium may be used as a coronary
risk screening examination (40). A recent study has demon-
strated an independent relationship between EFT and arterial
stiffness, suggesting that echocardiographic EFT measurement
could be an easy-to-measure tool for early detection of sub-
clinical target organ damage (41).

EAT mediates the inflammatory process within the athero-
sclerotic plaque (42). The paracrine or vasocrine secretion of
epicardial inflammatory adipokines, such as tumor necrosis fac-
tor alpha, plasminogen activator inhibitor-1, interleukin-6, inter-
leukin -1bh, monocyte chemo-attractant protein-1, and resistin
contribute to the metabolic and inflammatory milieu that pro-
motes atherogenesis (43). Whether the atherogenic effect of
EAT occurs through vasocrine or paracrine pathway is unknown.
Two longitudinal studies have reported results that supported
the hypothesis of ‘outside to inside signaling” as a cause of ath-
erosclerosis. Oxidative stress also plays a role in the develop-
ment of atherosclerosis. EAT exhibits higher reactive oxygen
species and includes lower catalase activities compared with
subcutaneous fat tissue (44). However, the relation of epicardial
fat and oxidative stress is more complex and involves other
cytokines and vasoactive factors such as leptin and angiotensin
I (36). Besides, all these other inflammatory mediators and sol-
uble intercellular adhesion molecules participate in several
stages of the atherosclerotic process including chemotaxis,
smooth-muscle cell proliferation, foam-cell development and
migration, and plaque destabilization (45).

EAT may contribute to atherosclerosis not only through the
secretion of bioactive molecules but also through specific
mechanical effects. For instance, atherosclerotic plaque in cor-
onary arteries leads to an asymmetric expansion of the vessel
wall named positive remodeling (46). Because of its intrinsic
compressibility, epicardial fat has been suggested to play a per-
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missive role in vessel expansion. Coronary lesions, which are
surrounded by the epicardial fat undergo expansion more easily
than those lesions surrounded by the myocardium since the
myocardium is relatively incompressible. This hypothesis is
demonstrated in postmortem studies as well as in studies using
CT by absence of atherosclerosis in coronary artery segments
with myocardial bridges (47).

Conclusion

EAT is a unique fat depot in the body in terms of the size of its
adipocytes, biochemical composition, and metabolic activity. EAT
has significantly higher rates of lipolysis and lipogenesis com-
pared to other visceral fat depots. Given its anatomical proximity
to the heart, it interacts locally with the coronary arteries and the
myocardium through paracrine or vasocrine pathways. EAT has
strong correlation with visceral obesity, MS, diabetes mellitus,
and CVD. It can be easily detected and measured by imaging
modalities such as echo, CT and MRI. Understanding the role of
epicardial fat in atherosclerosis is still unclear. Future clinical and
experimental studies should aim to elucidate the function of epi-
cardial fat in different physiological conditions.
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Kalp yetersizligi tedavisinde yeni agilimlar: Simdi ve gelecek

Recent and future innovations in the treatment of heart failure

Alper Kepez, Biilent Mutlu

Marmara Universitesi Egitim ve Arastirma Hastanesi, Kardiyoloji Klinigi, istanbul- 7éirkiye

OZET

Kalp yetersizligi, tedavide saglanan tim gelismelere kargin halen dnemli bir halk saghg problemi olmay: siirdiirmektedir. Kalp yetersizligi ile
daha etkin miicadele edilebilmesi icin pek ¢ok alanda yeni tedavi stratejileri gelistiriimekte ve test edilmektedir. Klinik ¢calismalarda etkinligi
kanitlanan tedavi stratejileri ise klinik uygulamaya girmektedir. Bu yazida kalp yetersizligi tedavisinde klinik uygulamaya eklenen son tedavi
stratejileri 6zetlenecek ve halen arastirma safhasinda olan klinik uygulamaya girmeye aday stratejilere gz atilacaktir.

(Anadolu Kardiyol Derg 2013; 13: 266-74)

Anahtar kelimeler: Kalp yetersizligi, klinik calisma, kilavuzlar

ABSTRACT

Heart failure is still an important public health problem despite important advances regarding its treatment. Several new treatment strategies
are being investigated in order to contend with this disease. Strategies proved to be safe and effective in clinical trials are being adapted to
clinical practice. In this review, we will first focus on most recent treatment strategies that are recommended to be used in clinical practice

and then try to mention novel strategies which are still being explored in preclinical studies.

(Anadolu Kardiyol Derg 2013; 13: 266-74)
Key words: Heart failure, clinical trials, guidelines

Giris

Kalp yetersizligi, tedavide elde edilen dnemli gelismelere
karsin yliksek mortalite ve morbidite nedeni olan bir halk saghgi
problemi olmay siirdiirmektedir. ‘Heart Failure Prevalence and
Predictors in Turkey (HAPPY)' calismasi verilerine gore {ilkemiz-
deki eriskin kalp yetersizligi ve asemptomatik sol ventrikiil dis-
fonksiyonu prevelanslarinin mutlak degerleri sirasiyla %2.9 ve
%4.8; tahmini degerleri ise sirasiyla %6.9 ve %7.9'dur (1). Klinik
calismalarda, kalp yetersizligi olan hastalarda mortalitenin yillik
%8-12 arasinda oldugu bildirilmistir (2). Gliniimiizde kalp yeter-
sizligi tedavisinde éncelikle ilag disi uygun tedavi stratejileri (tuz
kisitlamasi, egzersiz, alkoliin kesilmesi) ve farmakolojik tedavi
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uygulanmaktadir. Son yillarda intrakardiyak defibrilator (IKD) ve/
veya kardiyak resenkronizasyon tedavisi (KRT) gibi cihaz tedavi-
leri ile mortalite ve morbiditede ek kazanimlar saglanmistir. Son
evre hastalarda ventrikiiler yardimei cihazlar (‘asist device’) ve
kardiyak transplantasyon da kullanilabilinecek tedavi secenek-
leri arasindadir.

Kalp yetersizligi ile miicadelenin daha etkin siirdiiriilebilmesi
icin pek cok arastirma yapilmakta, yeni tedavi stratejileri ve farma-
kolojik ajanlar test edilmektedir. Kontrollii, randomize klinik calis-
malarda etkinligi ispatlanan tedavi yontemleri giinliik kullanima
girmekte ve diizenli araliklarla kilavuzlar yenilenmektedir.

Bu yazida son galigmalar ve kilavuzlar isiginda kalp yetersiz-
ligi tedavisindeki yenilikler ve gelecekte uygulanmasi 6ngoriilen
tedavi stratejileri 6zetlenmistir.

doi:10.5152/akd.2013.076
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Kalp yetersizligi tanisinda yenilikler

Natriiiretik peptidler

Avrupa Kardiyoloji Cemiyeti (AKC) 2008 yili kilavuzunda
serum ‘beyin natriiiretik peptid (BNP)' degerinin 100 pg/mL ve
serum ‘N-Terminal-proBNP (NT-proBNP)' degerinin 400 pg/mL
degerinin altinda oldugu olgularda kalp yetersizligi tanisinin
yiiksek olasilikla diglanabilecedi belirtilmistir (3). Ayni kilavuzda
serum BNP degerinin 400 pg/mL ve serum NT-proBNP degerinin
2000 pg/mL degerinin iizerinde oldugu olgularda ise kalp yeter-
sizligi tanisinin yiiksek olasilikla konulabilecegdi sdylenmistir.

Avrupa Kardiyoloji Cemiyeti (AKC) 2012 yili kilavuzunda ise
serum BNP ve NT-proBNP é&lciimlerinin dzellikle kalp yetersizligi
tanisinin diglanmasinda kullanilimasi dnerilmistir (4). Bununla
birlikte kalp yetersizligi tanisinin diglanmasinda kullaniimasi
onerilen serum BNP ve NT-proBNP esik degerlerinde degisiklik-
ler yapilmistir. Buna gdre akut semptomlarla bagvuran hastalar-
da BNP icin taniy dislayici esik degeri 100 pg/mL, NT-proBNP
icin ise 300 pg/mL kabul edilmistir. Akut semptomlarla bagvurma-
yan olgular igin ise taniyi diglayici esik degerleri BNP igin 35 pg/
mL, NT-proBNP icin ise 125 pg/mL olarak belirtilmistir. 2008
yilindaki kilavuzun aksine BNP ve NT-proBNP igin tanisal esik
deger belirtiimemistir.

Yakin zamanda yapilmis genis ¢apli randomize klinik ¢aligma-
larda kalp yetersizliginde kullanilan ilag tedavisinin serum natri-
tiretik peptid seviyesine gore titre edilmesi stratejisi, standart
stratejiyle kargilagtinilmistir. Yakin zamanda yayimlanan meta-
analizlerde, diisiik ejeksiyon fraksiyonlu (EF) kalp yetersizligi
hastalarinda tedavinin natriliretik peptid diizeyine gore titre
edilmesi ile tim nedenlere bagl mortalitede énemli azalma sag-
landigi ancak tiim nedenlere bagh hastaneye yatis oranlarinda
degisiklik olmadig bildirilmistir (5). Bu bilgiler 1siginda natriiiretik
peptid rehberliginde tedavi titrasyonunun yalnizca standart teda-
vi ile yeteri kadar yanit alinamamis sol ventrikiil sistolik disfonk-
siyonu olan kalp yetersizli§i hastalarina sinirlandiriimasi éneril-
mektedir (5).

Kalp yetersizliginde non-farmakolojik
tedavide yenilikler

Fiziksel aktivite ve rehabilitasyon

Pek cok sistemik derleme ve kiigiik caligmalarin meta analiz-
lerinde diizenli fizik egzersiz ile kalp yetersizli§i hastalarinda
fiziksel kondisyonda iyilesme saglandigi, semptomlarda ve néro-
hormonal anormalliklerde diizelme izlendigi, hastaneye yatis
oranlarinda ise azalma gézlendigi bildirilmistir (4).

Yakin zamanlarda yayimlanan ve konu ile ilgili tek genis capli
randomize caligma olan ‘Heart Failure. A Controlled Trial
Investigating Outcomes of Exercise Training (HF- ACTION)
calismasinda aerobik egzersizin EF degeri %35'in altinda olan
kalp yetersizligi hastalarinda yasam kalitesini arttirdigi goriil-
miistlir (6). Cok degiskenli analizde diizenli egzersizin tiim
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nedenlere bagli mortalite ve tiim nedenlere bagli hastaneye
yatis oranlarini iceren klinik sonlanim noktalarinda anlamli
diizelme sagladigi saptanmstir.

Bu sonuglar isiginda sistolik kalp yetersizligi hastalarina 6zel
fizik tedavi programlari énerilmektedir. Buna karsin calismalarda
yeteri kadar temsil edilmedikleri igin yasli kalp yetersizligi popi-
lasyonunda fizik aktivitenin etkileri net dedgildir. Benzer sekilde
sol ventrikiil sistolik fonksiyonlar korunmus kalp yetersizligi
hastalarinda da konu ile ilgili belirsizlik devam etmektedir (5).

Kalp yetersizliginde farmakolojik tedavide
yenilikler

Anjiyotensin Il reseptor blokerleri

Anjiyotensin Il reseptdr blokerleri (ARB), anjiyotensin déniis-
tiirticti enzim (ADE) inhibitdrlerini tolere edemeyen hastalarda
alternatif ilag olarak kullanilabilirler. Onceki AKC kilavuzunda
ADE inhibitérii ve beta-blokeri igceren optimal tedaviye ragmen
semptomatik olan EF degeri %40'in altindaki kalp yetersizligi
hastalarinda tedaviye ARB eklenmesi 6nerilmistir (3). Buna kar-
sin son AKC kilavuzunda bu hastalarda tedaviye ARB eklenmesi,
mortalite yarari olmadigi gerekgesiile artik dnerilmemektedir (4).

‘Heart Failure Endpoint Evaluation of Angiotensin I
Antagonist Losartan (HEAAL)' c¢alismasinda ADE inhibit6riin
tolere edemeyen sistolik kalp yetersizligi hastalarinda 150 mg
dozunda uygulanan losartan tedavisinin 50 mg’'a gore mortaliteyi
ve hastaneye bagvuru oranlarini azaltmada daha {istiin oldugu
gosterilmistir (7). Bu gozlem kalp yetersizligi hastalarinda renin
anjyotensin sisteminin maksimum dozlarda bloke edilmesinin
onemini gostermektedir.

Aldosteron antagonistleri

Onceki kilavuzlarda ‘The Randomized Aldactone Evaluation
Study (RALES)" ¢aligmasi 1si§inda optimal tedavi altinda ‘New
York Kalp Cemiyeti Siniflamasina (NYHA)" gére sinif 3 ve 4 semp-
tomlari olan kalp yetersizligi hastalarina spiranolakton eklenme-
si Onerilmistir (3, 8).

Aldosteron antagonistlerinin “remodelling” iizerine etkisini
arastirmak icin diizenlenen ‘Eplerenone Post-Acute Myocardial
Infarction Heart Failure Efficacy and Survival Study (EPHESUS)’
calismasinda selektif bir aldosteron antagonisti olan eplereno-
nun miyokart enfarktiisii sonrasi diyabetik hastalarda veya sol
ventrikiil disfonksiyonu gelisen hastalarda (EF <%40) etkileri
arastinlmistir (9). Eplerenon tedavisi alan grupta 16 aylik takip
sonunda %15 mortalite azalmasi bildirilmistir. Kalp yetersizligine
bagl hospitalizasyonda da %15’'lik azalma saptanmistir (9).

Yakin zamanda yayimlanan ‘Eplerenone in Mild Patients
Hospitalization and Survival Study in Heart Failure (EMPHASIS-
HF)" calismasinda mineralokortikoid antagonistlerinin sol ventri-
kiil sistolik disfonksiyonu olup optimal tedavi altinda sinif 2
semptomlari olan hastalarda mortalite ve morbidite iizerine
etkileri arastinlmistir (10). Bu hastalarda eplerenon tedavisi ile
kardiyovaskiiler 6liim ve kalp yetersizligine bagl hospitalizasyon
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icin %37’lik relatif risk azalmasi saglandigi gériilmistiir. Bu calis-
ma isiginda son AKC kilavuzunda ADE inhibitdrii (veya ARB) ve
beta bloker tedavi altinda semptomlari devam eden tiim sistolik
kalp yetersizligi hastalarina, kontrendikasyon yoksa mineralo-
kortikoid reseptdr antagonisti baglanmasi dnerilmistir (4).

lvabradin

Ivabradin siniis nodunda I¢ kanallarini bloke eden bir ilagtir.
Builacin bilinen tek farmakolojik etkisi siniis ritmindeki hastalar-
da kalp hizinin azaltlmasidir (AF hastalarinda ventrikiil hizini
azaltmazlar) (4).

Gegmis dénemlerde yapilmis olan genis ¢apl epidemiyolojik
caligmalarda (Chicago ve Framingham caligmalari) genel popii-
lasyonda kalp hizi ile kardiyovaskiiler ve total mortalite arasinda
onemli iligki oldugu saptanmustir (11, 12). Paris prospektif ¢alis-
masinda 5713 asemptomatik erkek birey 23 yil boyunca takip
edilmis ve istirahat kalp hizinin miyokart enfarktiisiine bagh ani
oltimlin bagimsiz ongordiriiciisi oldugu saptanmistir (13).
FINRISK ¢alismasinda ise bireyler kalp hizlarina gdre 5 gruba
ayriimis, kalp hizi yiiksek olan gruplarda toplam mortalitenin
daha yiiksek oldugu gériilmiistiir (14). Bu calismada istirahat
kalp hizi ve total mortalite arasindaki iligkinin erkeklerde daha
gliclii oldugu saptanmistir.

‘International Verapamil-SR/trandolapril Study (INVEST)'
calismasinda koroner arter hastaligi ve hipertansiyon hastala-
rinda baslangigtaki ve takiplerdeki istirahat kalp hizinin artan
oliim, non-fatal miyokart enfarktiisii ve non-fatal inme ile iligkili
oldugu goriilmiistir (15).

Kalp yetersizligi hastalarinda beta blokerlerin (B-bloker) kul-
lanimini inceleyen 23 calismanin meta-regresyon analizinde
(n=19209), uygulanan beta bloker dozundan ¢ok kalp hizinda
saglanan azalmanin kardiyovaskiiler olay gelisimini engelledigi
gorilmustiir (16).

‘The Systolic Heart Failure with the I¢ Inhibitor lvabradine Trial
(SHIFT)" calismasinda kalp hizi 70/dk ve {izerinde olup fonksiyonel
kapasitesi NYHA sinif 3 ve 4 olan siniis ritmindeki 6588 kalp yeter-
sizligi hastasi {izerinde ivabradinin etkileri arastirlmistir (17).
Hastalar ge¢cmis 12 ay igerisinde kalp yetersizligine bagli hastane-
ye yatis Oykiisii olanlardan secilmistir. Hastalar standart tedaviye
ek olarak ivabradin veya plasebo kollarina randomize edilmisler ve
23 ay boyunca izlenmislerdir. Bu ¢alismada hastalarin %26’sinin
tam doz beta bloker aldigi belirtilmistir. lvabradin tedavisi ile ¢als-
manin kardiyovaskiiler nedenlere bagh 6liim veya kalp yetersizli-
gine bagh hospitalizasyonu igceren primer sonlanim noktalari igin
%18'lik relatif risk azalmasi saglandigi bildirilmistir. Birlesik morta-
lite ve morbidite sonlanim noktasi igin ivabradin tedavisi ile elde
edilen net risk azalma orani %4.2 olarak bulunmustur. lvabradin
tedavisi ile sol ventrikiil fonksiyonlarinda ve yasam kalitesinde
artig saptandigi da bildirilmigtir. lvabradin tedavisi alan hastalarda
semptomatik bradikardi orani %5 iken plasebo grubunda bu oran
%1 olarak bulunmustur. Gérsel yan etkiler ivabradin alan hastala-
rin %3'tinde saptanirken, ayni yan etki oraninin plasebo grubunda
%1 oldugu goriilmistir (17).
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Ivabradinin kalp yetersizliginde kullanimi ile ilgili diizenlenen
daha onceki ‘Morbidity-mortality Evaluation of the I Inhibitor
Ivabradine in Patients with Coronary Artery Disease and Left
Ventricular Dysfunction (BEAUTIFUL)" ¢aligmasinda kalp hizi 60 /
dk'in iizerinde ve ejeksiyon fraksiyonu %40'in altinda olan 10917
hasta ivabradin veya plasebo kollarina randomize edilmis ve 19
ay izlenmislerdir (18). Ivabradin tedavisi ile bu ¢calismada kardi-
yovaskiiler 6liim, miyokart enfaktiisii veya kalp yetersizligi nede-
niyle hastaneye yatig oranlarinda plaseboya gdre farklilk sap-
tanmamistir. Buna karsin ivabradin tedavisinin iyi tolere edildigi
bildirilmistir (18).

Bu caligmalar isiginda son AKC kilavuzunda ivabradinin has-
taneye yatis oraninin azaltilmasi igin, optimal beta bloker tedavi-
si altinda kalp hizi 70/dk’'nin {izerinde seyreden sistolik kalp
yetersizligi (EF <%35) hastalarinda standart tedaviye eklenmesi
onerilmistir (sinif 2a endikasyon). Beta bloker ilaglari tolere ede-
meyen sistolik kalp yetersizligi (EF <%35) hastalarinda da, kalp
hiz1 70/dk’nin {izerinde ise ivabradin kullanimi diisiiniilebilir (sinif
2b endikasyon) (4).

Kalp yetersizliginde cihaz tedavisinde yenilikler

Biventrikiiler pacing

Onceki kilavuzlarda su kriterlere sahip hastalara kardiyak
resenkronizasyon tedavisi (KRT) uygulanmasi dnerilmistir (3);

1. Optimal medikal tedaviye ragmen NYHA sinif 3 ve 4 semp-

tom gdsteren hastalar

2. Ejeksiyon fraksiyonu %35 altinda olan hastalar

3. QRS siiresinin 120 ms iizerinde olmasi

4. Ritmin siniis olmasi

Yakin zamanlarda yapilan 2 randomize kontrolli calismada
fonksiyonel kapasitesi daha iyi durumda olan genis QRS’li kalp
yetersizliji hastalarn {izerinde KRT'nin etkinligi arastinlmis ve
olumlu sonuglar bildirilmigtir (19, 20). Bu c¢alismalardan
‘Resynchronization/Defibrillation for Ambulatory Heart Failure
Trial (RAFT) calismasinda fonksiyonel kapasitesi NYHA sinif 2
(%80) ve sinif 3 (%20) olup QRS siiresi 120 ms iizerinde olan kalp
yetersizligi hastalari (EF <%30) optimal tedaviye ek olarak ICD
veya KRT-Defibrilator (KRT-D) kollarina randomize edilmisler ve 40
ay siiresince izlenmiglerdir (19). Sonugta KRT-D tedavisi ile 6lim
ve kalp yetersizligine bagli hastaneye yatis oranlarinda %25 relatif
risk azalmasi saglandig bildirilmig, tiim nedenlere bagh mortalite-
de ise %25 azalma tespit edilmigtir. QRS siiresi 150 ms ve daha
lizeri olan hastalarda relatif yararlanim daha fazla olmustur.

Fonksiyonel kapasitesi nispeten daha iyi olan hastalarin ¢ali-
sildigr ‘Multicenter Automatic Defibrillator Implantation Trial
with Cardiac Resynchronization Therapy (MADIT-CRT) ¢alisma-
sinda EF degeri %30'un altinda ve QRS siiresi 130 ms ve iizerinde
olan tiimii siniis ritminde 1820 hasta (%80 NYHA sinif 2 ve %20
NYHA sinif 1) optimal tedaviye ek olarak ICD veya CRT-Defibrilatdor
(CRT-D) kollarina randomize edilmislerdir (20). Ortalama 2.4 yillik
takip doneminden sonra gruplar arasinda mortalite oranlar agi-
sindan anlamli fark saptanmaz iken kalp yetersizligi ile ilgili olay
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goriilme sikliginda CRT-D ile %41 azalma saglandigi saptanmustir.
Bu azalmanin primer olarak QRS siiresi 150 ms ve daha {izerinde
olan hastalardan kaynaklandigi bildirilmistir.

Bu caligsmalar 1siginda son AKC kilavuzunda nispeten hafif
semptomlari olan kalp yetersizligi hastalarina QRS siiresi >150
ms ise veya sol dal blogu ile birlikte >130 ms ise CRT takilmasi
onerilmistir (4).

Sol ventrikiil sistolik fonksiyonlari kerunmus
kalp yetersizligi tedavisinde yenilikler

Bu gruptaki hastalarda halen mortalite ve morbiditeyi tutarl
sekilde diisiiren tedavi mevcut degildir. Bu grup hastalar igin
onerilen tedavi eslik eden hipertansiyon, diyabet veya miyokar-
diyal iskemi gibi risk faktdrlerinin agresif sekilde kontol altina
alinmasi ve sivi retansiyonuna bagl semptomlar igin diliretik
ilaglarin kullanilmasidir (3, 4). Kiigiik capli iki calismada verapa-
milin bu hastalarda semptomlari ve efor kapasitesini olumlu
etkiledigi tespit edilmistir (4).

Yakin zamanlarda konu ile ilgili ¢esitli ajanlarla mortalite ve
morbidite caligmalari yapiimistir. Kandesartan ile yapilan
‘Candesartan in Heart Failure: Assessment of Reduction in
Mortality and Morbidity (CHARM-preserved)’, perindopril ile
yapilan ‘Perindopril for Elderly People with Chronic Heart Failure
(PEP-CHF)’ ve irbesartan ile yapilan ‘Irbesartan in Heart Failure
with Preserved Systolic Function Trial (I-Preserve)’ ¢aligmala-
rinda kardiyovaskiiler 6liim ve kalp yetersizligine bagl hastane-
ye yatis oranlarinda azalma izlenmemistir (4).

Bu grup hastalar iizerinde beta blokerler ile yapiimakta olan
‘Beta-blocker in heart failure with normal left ventricular ejecti-
on fraction (beta-PRESERVE)’ ve spiranolakton ile yapiimakta
olan ‘Treatment of preserved cardiac function heart failure with
an aldosteron antagonist (TOPCAT)" calismalari halen devam
etmektedir (21, 22).

Kalp yetersizliginde komorbid durumlarin
tedavisinde yenilikler

Pulmoner hipertansiyon

Sol kalp hastaliklari pulmoner hipertansiyonun en sik nedeni-
dir (23, 24). Sistolik veya diyastolik sol ventrikiil disfonksiyonu
veya kapak hastaliklarina bagh artan sol atriyal basing pulmoner
vaskiiler yatakta pasif olarak basing artisina neden olmaktadir.
Bazi hastalarda pasif basing artiginin tetikledigi pulmoner arteri-
yel vazokonstriksiyon ve vaskiiler yeniden sekillenme ile karak-
terize aktif siire¢ pulmoner arteriyel basinci daha da artirabil-
mektedir. Bu hastalarda ortalama pulmoner arter basinci ile
pulmoner kapiller kama basinci arasindaki fark olarak tanimla-
nan transpulmoner basing gradiyentinin hesaplanmasi énemli-
dir. Transpulmoner basing gradiyentinin 12 mmHg iizerinde
oldugu durumlarda orantisiz pulmoner hipertansiyon varligindan
soz edilir. Bu hastalarda pasif basing artiginin pulmoner arteriyel
yatakta aktif yeniden sekillenmeyi baslattigi diistiniilir (23, 24).
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Sol kalp yetersizligi ile ilgili yapilan ¢ogu ¢calismada pulmoner
hipertansiyon varhiginin diger prognostik faktérlerden bagimsiz
olarak prognozu dngordiirdiigii saptanmigtir (25). Kardiyak trans-
plantasyon alaninda saglanan tiim gelismelere karsin pulmoner
hipertansiyon varligi halen mortalite igin 6nemli bir risk faktorii-
diir. Kilavuzlar farmakolojik olarak diismeyen siddetli pulmoner
hipertansiyon varliginin (sistolik pulmoner arter basinci >50
mmHg, pulmoner vaskiiler direng >5 Wood, transpulmoner gra-
dient >16 mmHg) transplantasyon igin kontrendikasyon olustur-
dugunu kabul etmektedir (26). Ge¢mis yillardaki ¢alismalarda,
pulmoner hipertansiyon nedeniyle transplantasyonun kontrendi-
ke oldugu son dénem kalp yetersizligi hastalarinda sol ventrikiil
destekleyici cihazlarinin ventrikiilii dekomprese ederek pulmo-
ner hipertansiyonu azalttiji ve transplantasyona imkan sagladigi
gosterilmistir (25).

Sol ventrikiil sistolik disfonksiyonu olan daha hafif hastalar-
da ADE inhibitorii, beta bloker ve gerektiginde resenkronizasyon
tedavisi ile ¢ogunlukla pulmoner hipertansiyon gerilemektedir
(25). Buna karsin medikal ve cihaz tedavisine direngli orantisiz
pulmoner hipertansiyon vakalarinda pulmoner arteriyel yeniden
sekillenmeye yonelik spesifik tedavi uygulanmasi diisiiniilmiis
ve konu ile ilgili ¢esitli caligmalar yapilmistir. Teorik olarak pulmo-
ner vazodilatasyon ile kompliansi yeterli olmayan bir sol ventri-
kiil varhiginda kardiyak dolum basinglarinda ani yiikselme riski
mevcuttur. Ornek olarak inhale nitrik oksitin uygulamadan kisa
siire sonra pulmoner kapiller kama basincinda artisa neden
oldugu gosterilmistir (25, 27). Bu nedenle pulmoner arteriyel
hipertansiyonun spesifik tedavisinde kullanilan ajanlar sol kalp
yetmezligine bagh pulmoner hipertansiyon tedavisinde zararli
olabilirler. Literatiirdeki kiiciik ¢capl calismalarda prostaglandin
analoglan ve endotelin antagonistleri ile sol kalp yetersizligine
bagl pulmoner hipertansiyon tedavisinde olumlu etki saglana-
madigr bildirilmistir (25).

Pulmoner arteriyel hipertansiyon spesifik tedavisinde kulla-
nilan diger bir ilag grubu ise fosfodiesteraz-5 inhibitdrleridir.
Gliniimiizde bu grup ajanlar igerisinde yalnizca sildenafil kalp
yetersizligine bagl pulmoner hipertansiyon tedavisinde denen-
mistir. Pulmoner vaskiiler yatak iizerine olan olumlu etkilerinin
yaninda sildenafilin kardiyomiyosit apopitozunu ve hipertrofisini
engelledigi 6ne siriilmiistiir (28). Lewis ve ark. (29) kalp yetersiz-
ligine bagh pulmoner hipertansiyon hastalari lizerinde yaptiklar
randomize, plasebo kontrollii ¢calismada 12 haftalik sildenafil
tedavisi ile 6 dakikalik yiirlime testi mesafesinde ve yagam kali-
tesi skorlarinda artig, hastaneye yatis oranlarinda ise azalma
oldugunu bildirmiglerdir. Buna ek olarak pulmoner vaskiiler
direnc ve kardiyak debiyi iceren hemodinamik verilerde de
anlamli iyilesme saptanmistir. Stabil sol kalp yetmezIigi olan has-
talarda sildenafil ile yapilan diger ¢alismalarda pulmoner arter
basincinda ve pulmoner vaskiiler direngte azalma, endotel fonk-
siyonlarinda korunma, egzersiz kapasitesinde ve kardiyopulmo-
ner egzersiz testindeki ‘peak VO, degerlerinde artis tespit edil-
mistir (25). Yakin zamanda yayimlanan bir calismada Guazzi ve
ark. (30) sildenafilin sistolik kalp yetersizligi olan hastalarda kli-
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nik durumu ve fonksiyonel kapasiteyi arttirmasinin yaninda sol
ventrikiil diyastolik fonksiyonunu ve kardiyak geometriyi de
olumlu yénde etkiledigini géstermislerdir.

Yakin zamanda iizerinde calisiimaya baslanan bir diger konu
ise sol ventrikiil sistolik fonksiyonu korunmus kalp yetersizligi
hastalarinda goriilen pulmoner hipertansiyonun tedavisidir.
Baylelikle heniiz net tedavisi olmayan bu durum igin erken evre-
den itibaren etkin olabilecek tedavi gelisimi miimkiin olabilecek-
tir. Konu ile ilgili yapilan bir ¢alismada sildenafil ile pulmoner
basing ve direng degerlerinde azalma, sag ventrikiil fonksiyon
ve boyutlarinda diizelme ve sol ventrikiil diyastolik fonksiyonla-
rinda kismi iyilesme gozlendigi bildirilmistir (31). Sildenafilin sol
kalp yetersizligi ile ilgili pulmoner hipertansiyonda kullanimi ile
ilgili umut verici gozlemlerden sonra fosfodiesteraz inhibitorleri-
nin morbidite ve mortaliteye olan etkilerinin daha net degerlen-
dirilebilecedi genis ¢capl klinik caligmalar diizenlenmeye baslan-
migti. Konu ile ilgili ilk ¢ok merkezli klinik cahisma olan
‘Phosphodiesterase-5 inhibition to improve quality of life and
exercise capacity in diastolic heart failure (RELAX)" ¢alismasin-
da diyastolik kalp yetmezligi hastalarinda kronik sildenafil kulla-
nmiminin etkileri test edilecektir. Halen devam etmekte olan bu
calismanin hasta popiilasyonu yiiksek oranda yasl, hipertansi-
yon ve sol ventrikiil hipertrofisi olan ve ¢ogunlukla kadin hasta-
lardan olugmaktadir. Hastalarin %40’ ina yakin kisminda pulmo-
ner hipertansiyon bulundugu bildirilmistir. Calismanin ana sonla-
nim noktalari metabolik egzersiz kapasitesi, sol ventrikiil kitlesi
ve sol ventrikiil fonksiyonundaki degisiklikler olacaktir (25).

ileri evre kalp yetersizligi hastalarinda sildenafil tedavisinin
etkilerini arastiran retrospektif ve tek merkezli bir calismada kronik
sildenafil tedavisinin iyi tolere edildigi, hastalarin gogunun fonksi-
yonel kapasitesinin arttigi ve 16 hastanin 2'sinde klinik diizelmeye
bagli olarak transplantasyondan vazgecildigi bildirilmistir (32).

Mevcut veriler isiginda kalp yetersizligi hastalarinda sildena-
filin iyi tolere edildigi ve kardiyovaskiiler ve pulmoner fonksiyon-
larda olumlu etkileri oldugu gozlenmektedir. Fosfodiesteraz
inhibitorleri, standart tedavi ile halen semptomatik olan veya
tedaviye ragmen pulmoner hipertansiyonu gerilemeyen kalp
yetersizli§i hastalarinda bir tedavi segenegi olabilir. Konu ile
ilgili daha net dneriler igin takip siiresi uzun olan genis gapli
calismalarin sonuglarina ihtiyag vardir.

Anemi ve demir eksikligi

Erkeklerde hemoglobin (Hb) konsantrasyonunun 13 g/dL,
kadinlarda ise 12 g/dL'nin altinda olmasi olarak tanimlanan
anemi kalp yetersizligi hastalarinda sik goriiliir. Kalp yetersizligi
hastalarinda anemi etyolojisi multifaktdryel olup; bébrek yeter-
sizligi, pro-inflamatuvar sitokin aktivasyonu, hemodiliisyon ve
kronik hastalija bagl eritropoezde izlenen degisiklikler anemi
gelisimine neden olabilir (2). Bu hastalara endojen eritropoetin
hormonuna karsi kemik iligi cevabinda azalma oldugu 6ne siiriil-
mistiir (2). Anemi kalp yetersizligi hastalarinda daha disiik
fonksiyonel kapasite ile iligkili olup bu hastalarda mortalite ve
hastaneye yatis icin bagimsiz risk faktoriidiir (33). Kalp yetersiz-
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liginde anemi siddeti ile klinik sonug arasindaki iligkinin arastiril-
digi bir cahigmada Hb degerinde 1 g/dL azalma ile yillik toplam
mortalite oraninin %2 arttigi gosterilmistir (34). Anemi tanisi
konuldugunda diizeltilebilir nedenler arastiriimali ve tedavi edil-
melidir. Kalp yetersizli§i hastalarinda 6zellikle demir eksikligi
arastinimalidir. Bu hastalarda malnutrisyon, malabsorbsiyon ve
kardiyak kaseksiye bagh demir eksikligi gelisebilir. Bunun yanin-
da bu hastalarda siklikla kullanilan aspirin ve oral antikoagiilan-
lar gastrointestinal sistemden mikroskopik kan kaybina neden
olarak demir eksikligini arttirabilirler (2).

Kalp yetersizli§i hastalarinda demir eksikliginin intraventz
(i.V.) demir ile tedavi edilmesinin arastirildif ‘Effect of intraveno-
us iron sucrose on exercise tolerance in anemic and nonanemic
patients with symptomatic chronic heart failure and iron defici-
ency FERRIC-HF' ¢aligmasinda, demir eksikligi olan kalp yeter-
sizligi hastalari I.V. demir siikroz verilen veya tedavi veriimeyen
olmak iizere 2 gruba randomize edilmiglerdir (35). Intravenoz
demir siikroz verilen grupta efor kapasitesi ve semptomlarda
anlaml diizelme oldugu goériilmiis, yararlamimin anemik hasta-
larda daha fazla oldugu saptanmistir.

Kalp yetersizligi hastalarinda daha stabil bir demir preparati
olan demir karboksimaltozun etkinliginin arastirildi§i ‘Ferric car-
boxymaltose in patients with heart failure and iron deficiency
(FAIR-HF)' ¢alismasinda fonksiyonel kapasitesi NYHA sinif 2 ve 3
olan ve hemoglobin degerleri 9.5 ile 13.5 g/dL arasinda olan 459
hasta 2:1 oraninda I.V. demir karboksimaltoz veya I.V. salin grup-
larina randomize edilmiglerdir (36). Alti aylik tedavi sonrasinda
demir tedavisi alan grupta hastalarin fonksiyonel kapasiteleri ve
yasam kalitelerinin arttigi gériilmiistiir. Bu galigmada 1.V. demir
karboksimaltoz verilen anemik olan veya olmayan tiim hastalar-
da benzer yararlanim oldugu saptanmistir.

Anemisi olan kalp yetersizligi hastalarinda eritropoetin-stimu-
le eden ajanlarin (ESA) etkisi kii¢iik ¢aph kontrolsiiz caligmalarda
arastinlmis; kardiyak fonksiyonlar ve fonksiyonel kapasitede artis
ile birlikte hastaneye yatis oranlarinda azalma saptanmistir (37).
Buna karsin bu ¢alismalarin gogunda demir ve ESA birlikte kulla-
nilmigtir (37, 38). Nedeni belli olmayan anemisi olan kalp yetersiz-
ligi olan hastalar iizerinde ESA’lanin etkisini arastiran genis ¢apl,
randomize bir ¢alisma halen devam etmektedir (39).

Kalp yetersizligi tedavisinde gelecek

Kalp yetersizligi tedavisinde gelecekte saglanmasi 6ngorii-
len ilerlemeler baglica 3 baslik altinda siniflandirilabilir;
1. Etkinligi kanitlanmis tedavilerin optimizasyonu
2. Genis capli klinik caligmalarda yeteri kadar temsil edilme-
mis hasta gruplari igin tedavi gelistiriimesi
3. Yeni terapotik hedefler igin yeni tedavilerin gelistiriimesi

Etkinligi kanitlanmis tedavilerin optimizasyonu

Renin-anjiyotensin-aldosteron sistemi ile sempatik sinir siste-
minin etkilerini bloke eden ilaglar giinlimiizde sistolik kalp yetersiz-
ligi tedavisinde standart tedavidir. Bu tedavilerin etkilerinin optimi-
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ze edilmesi igin klinik calismalarda etkinligin gosterildigi dozlara
cikilmasi dnemlidir. Buna kargin, ADE inhibitdrleri ve 3-blokerlerin
etkileri icin hastalar arasinda genis biyolojik varyasyon oldugu
gosterilmistir (2). Gelecekte bu ilaglarin dozlarinin kisiye gdre ayar-
lanmasi sbz konusu olabilecektir. Bu amacla farmakogenomik yak-
lagimin kullanildigi calismalar devam etmektedir.

ADE geninin DD genotipinin ADE inhibitdrii tedavisi altinda
dahi ADE aktivitesinde artig ile iligkili oldugu gosterilmistir (2). Hem
B1, hem de B2 adrenerjik reseptdrlerde ¢esitli tek- niikleotid poli-
morfizmleri tanimlanmistir (2). Bu polimorfizmlerin kalp yetersizligi
hastalarinda B-reseptdr blokerlerine ve p-reseptdr parsiyel ago-
nistlerine yanrti Snemli derecede etkiledigi saptanmistir. ‘A trial of
the beta-blocker bucindolol in patients with advanced chronic
heart failure (BEST)' calismasinda genel olarak busindolol tedavi-
sinin sistolik kalp yetersizligi hastalarinda yararli olmadigi goste-
rilmistir (40). Buna karsin 31 reseptérii 389. kodonunda arginin
degisikligi (siklik AMP fonksiyon artigina neden olan) olan hasta-
larda busindolol diger hastalara gére daha faydali olmustur. Tiim
bu calismalarin retrospektif galisma olmalari nedeniyle farmako-
genomik yaklagimlarin rutin kullanimlari igin prospektif galismala-
rin sonuglarinin beklenmesi gerektigi bildirilmistir (2).

Genis caph klinik calismalarda yeteri kadar temsil

edilmemis hasta gruplan icin tedavi gelistiriimesi

Akut kalp yetersizligi Akut kalp yetersizligi tedavisinde
oncelikli amag¢ hemodinamik stabilizasyon ile ventilasyon ve
oksijenizasyon desteginin saglanmasidir. Hemodinamik stabili-
zasyon icin dobutamin ve milrinon gibi inotropik ajanlar, nitrogli-
serin gibi vazodilatdrler ve nesiritid gibi natriiiretik peptidler kul-
lanilmaktadir. Pek ¢ok galismada inotropik ajanlarin miyokardi-
yal oksijen tiiketimini ve aritmi geligimini uyararak mortaliteyi
arttirdigl gosterilmistir (41). Genel olarak giliniimiizde akut kalp
yetersizliginde kullanilan ajanlardan higbirisiyle plasebo kontrol-
[i randomize calismalarda mortalite yararlanisi saglanamamis-
tir. Bu grup hastalarda yeni ilaglarin gelistiriimesine siddetle
ihtiya¢ duyulmaktadir.

Sol ventrikiil sistolik fonksiyonlari kerunmus kalp yetersiz-
ligi: Yazimizda daha 6nce de belirtildigi gibi bu grup hastalar igin
halen etkinligi kanitlanmis tedavi bulunmamaktadir. Bu grup
hastalarin tedavisi igin pek gok ilagc gelistiriime ve test edilme
asamasindadir.

Yeni terapotik hedefler icin yeni tedavilerin gelistirilmesi

Bilinen sistemler icin yeni hedefler: Renin-anjiyotensin-
aldosteron sisteminin (RAAS) inhibisyonu igin direk renin inhibittr-
leri test edilmektedir. Teorik olarak bu ajanlarin kullanimi ile
RAAS'In daha proksimalden blokaji miimkiin olacaktir. Boylelikle
anjiyotensin 1 ve anjiyotensin 2'nin refleks aktivasyonunun engel-
lenmesi ve yan etki insidansinin azaltlmasi beklenmektedir. Bu
grubun peptid olmayan ve oral kullanilabilen bir liyesi olan aliskiren,
ADE inhibitdrii ve 3-bloker kullanan kalp yetersizligi hastalar iize-
rinde test edilmistir (42). Bu ¢alismada aliskiren genel olarak iyi
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tolere edilmis ve plaseboya kiyasla hastalarin plazma NT-proBNP
ve idrar aldosteron diizeylerinde anlamli azalma sagladig gosteril-
mistir. Bu olumlu gdézlemlerden sonra sistolik kalp yetersizligi has-
talarinda aliskirenin test edildigi genis ¢apl prospektif bir calisma
olan ‘Aliskiren trial of minimizing outcomes for patients with heart
failure (ATMOSPHERE)' ¢alismasi baglatilmistir (43). Calisma halen
devam etmektedir. Aliskirenin akut kalp yetersizligi hastalari {ize-
rindeki etkilerinin arastinildigi cok merkezli, genis dlgekli ve plasebo
kontrollii ‘Aliskiren Trial on Acute Heart Failure Outcomes
(ASTRONAUT) ¢alismasi da halen devam etmektedir (44).

Kardiyorenal sendrom icin gelistiriimekte olan tedaviler:
Kardiyorenal sendromun patofizyolojisinde intrarenal hemodina-
miklerde bozulma, transrenal perfiizyon basincinda azalma ve
sistemik ndrohormonal aktivasyon rol oynar (2).

Adenozin antagonistleri kardiyorenal sendromda kullanilabile-
cek, adenozin reseptorlerini bloke edip diiirezi arttiran yeni bir ilag
grubudur. Glomeriiler filtrasyon azaldiinda adenozin salinmakta
ve A1 reseptdrleri araciligi ile afferent arteriollerde konstriksiyon
saglanmaktadir. Renal kan akiminda azalma proksimal tubiillerden
sodyum emilimini arttirmaktadir. Adenozin antagonistleri ile teorik
olarak renal kan akimininin ve sodyum atiliminin arttirlmasi miim-
kiindiir (2). Furosemid alan kalp yetersizligi hastalarina bir A1
reseptdr antagonisti olan BG9719'un uygulandigi bir calismada
adenozin antagonistinin dilirezi 6nemli olarak arttirdigi ve furose-
mide bagl gelismesi beklenen renal fonksiyonlardaki bozulmayi
engelledigi gdsterilmistir (2). Intravendz yolla uygulanan bir A1
reseptdr antagonisti olan rolofilin bobrek yetersizligi olan akut kalp
yetersizligi hastalarinda denenmistir. Erken faz ¢aligmalarda umut
verici sonuglar gdzlense de, 2000 hastalik genis ¢aph bir ¢aligma-
da bu ajan ile anlamli yararlanim elde edilememistir (2).

Relaksin kalp yetersizliginde izlenen hemodinamik ve reno-
vaskiiler adaptasyonda dnemli rol oynayan bir peptiddir.
Relaksinin etkileri arasinda nitrik oksit {iretiminin artisi, endote-
lin ve anjiyotensin 2'nin inhibisyonu ile vaskiiler endotelyal biiyii-
me faktorii ve matriks metalloproteinazlarin iiretiminin uyariima-
si sayilabilir (2). Relaksin bu mekanizmalar ile sistemik ve renal
vazodilatasyonu saglayip arteriyel kompliansi arttirir. Kronik kalp
yetmezligi hastalarinda relaksin ile hemodinamik parametreler-
de olumlu dedgisiklikler oldugu tespit edilmistir (2). ‘Relaxin for
the treatment of patients with acute heart failure (RELAX-AHF)’
calismasinda akut kalp yetersizligi hastalarinda relaksinin etki-
leri arastirlmig ve relaksin ile dispnenin erkenden diizeldigi ve
60 giinliik takip siiresinde kardiyovaskiiler 6liim ve hastaneye
tekrar yatis ve renal disfonksiyon oranlarinda anlamli azalma
oldugu saptanmstir (45).

Siklik guanilat siklaz yolu ile etki eden ajanlar kalp yetersizli-
gi tedavisinde denenmeye baslanmiglardir. Nesiritide ve {irodila-
tin partikiil halindeki guanilat siklaz yoluyla etki gdstererek
vazodilatGr, natriiiretik ve diiiretik etki gdsterirler (2). Akut kalp
yetersizligi hastalar iizerinde dirodilatinin etkilerinin arastirildig
calismalarda ndrohormonal aktivasyon ve hipotansiyon gelisme-
den dilirezin saglandigi ve pulmoner arter basincinin diistiigi



Kepez ve ark.
Kalp yetersizligi tedavisi

272

gosterilmistir (2). Cinaciguat ise ¢dziinebilir siklik guanilat siklaz
lizerinden etki eden yeni bir ajandir. Etki mekanizmasinin farklili-
g1 nedeniyle etkilerinin nesiritide veya {irodilatin ile saglanan
etkileri arttiracagi diisiiniilmiistiir. Buna karsin erken faz calis-
malarda bu tedavi ile akut kalp yetersizligi hastalarinda sempto-
matik iyilesme saglanamamis ve diisiik dozlarda bile hipotansi-
yon gelistigi izlenmigtir (46).

Adrenomedullin normal fizyolojik sartlarda dolagimin diizen-
lenmesinde 6nemli diizenleyici rol oynadigi diisiiniilen bir pep-
tiddir (2). Vazodilator, natriiiretik, antifibrotik ve nérohormonal
diizenleyici etkileri olmasindan dolayr adrenomedullinin akut
kalp yetersizligi ve kardiyorenal sendrom tedavisinde kullanilabi-
lecegi diisiiniilmektedir. Kiigiik capl pilot ¢calismalarda olumlu
hemodinamik etkiler gdzlenmistir (2).

Dogrudan miyokardin hedef alindigi gelistirilmekte olan
tedaviler: Kalp yetersizliginde siireci baslatan asil olay miyokardi-
yal kontraktilitenin azalmasi olup hiicresel ve molekiiler seviyede
bu olayin gelisim mekanizmalar iyi anlagilmistir. Yakin zamanda bir
kardiyak miyozin aktivatorii olan ‘omecamtiv mecarbil’ ve bir Na/K
ATPaz inhibitorii olan ‘istaroksim’ kalp yetmezliginde calisiimaya
baslanmistir. istaroksim ayni zamanda sarkoplazmik retikulum
kalsiyum ATPaz izoform 2a’yi da inhibe etmektedir. Bdylece ista-
roksim ile sistol sirasinda sitozolik kalsiyum miktarinda artis sag-
lanirken diyastolde ise kalsiyum sekestrasyonu saglanmakta ve
hem sistolik hem de diyastolik fonksiyonlarda yararl etkiler olus-
turulmaktadir (2). Istaroksimin akut kalp yetersizliginde etkilerinin
arastinldigi bir klinik caligma olan HORIZON-HF calismasinda
tedavi ile hastalarin pulmoner kama basinglarinin diistiig, sistolik
kan basinglarinin yiikseldigi ve diyastolik sertligin (‘stiffness’)
azaldigi tespit edilmigtir (47). ‘Omecamtiv mecarbil’ selektif bir
kardiyak miyozin aktivatérii olup miyokardiyal oksijen ihtiyacini
arttirmadan ve sistol siiresini uzatarak inotropik etki gésterir. Bu
ajanla akut kalp yetersizligi hastalari iizerinde yapilan faz 2 ¢als-
malarda umut verici sonuglar elde edilmistir (48).

Kalp yetersizligi hastalarinda yeniden sekillenmeyi (‘'remo-
delling’) azalttigi gosterilen RAAS blokerleri ve B-blokerleri mor-
talite ve morbidite iizerine olan kuvvetli etkilerinin anlagiimasin-
dan sonra yeniden sekillenme iizerine etkili olabilecek yeni
ajanlar iizerinde ¢alisilmaya baslanmistir. Bu amacla ‘pirfenidon’
gibi dogrudan antifibrotik biiyiime faktorii inhibitérleri, “tranilast’
gibi enflammatuvar sitokin inhibitdrleri, metalloproteinaz inhibi-
torleri ve ryanodin reseptor stabilize edici ajanlar gibi pek gok
ajan arastirma calismalarinda kalp yetersizli§i modelleri {izerin-
de denenmektedir (2, 49).

Sonug

Kalp yetersizligi halen mortalite ve morbiditesi yiiksek olan bir
durumdur. Klinik sonuglarin diizeltimesi i¢in halen kullanilmakta
olan tedavilerin optimizasyonu yaninda yeni tedavi stratejilerine
ihtiya¢ duyulmakta ve bu amacla pek ¢ok arastirma yapilmaktadir.
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Gelecekte kalp yetersizliginin gelismeden @&nlenmesi iizerine
odaklanilacagi ve bu amacla yeni ilaglarin gelistirilecegdi diisiiniil-
mektedir. Tani ve risk degerlendirmesindeki gelismeler ile spesifik
hasta gruplarina daha erken donemde daha etkin tedaviler uygu-
lanabilecektir. Ayrica tedavinin, farmakogenomi kullanilarak kisile-
re gdre optimizasyonu saglanacak ve her hasta igin yiiksek etkin-
lik elde edilecektir. Yakin zamanda iizerinde daha fazla durulmaya
baslanan bir bagka konu da ko-morbid durumlarin tedavisidir. Bu
durumlarin etkin tedavisi ile kalp yetersizligi siirecinin ilerlemesi-
nin yavaslatilacag diisiiniilmektedir.
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The effect of distance-based learning on the fifth stage medical
students’ perception in peripheral vascular diseases course:
a questionnaire survey

Periferik damar hastaliklar! stajinda uzaktan egitim sisteminin besinci sinif tip ogrencilerinin
algilamasi tizerine etkisi: Anket ¢alismasi
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Department of Cardiovascular Surgery, Faculty of Medicine, Onsekiz Mart University, Ganakkale- Turkey
Department of !Cardiovascular Surgery, 2Main Coordinator of the Undergraduate Education, Faculty of Medicine, Pamukkale University, Denizli- Turkey

Task-based learning (TBL), a part of the active learning pro-
cess, is an educational model integrating problem-based learn-
ing system with the multidisciplinary training viewpoint. “Task”
is used in a meaning of clinical “duty” or “work” (1-3).

E-learning, distance education and computer-supported
education systems have gained popularity in undergraduate
education. Many medical schools have adopted course man-
agement systems to facilitate e-learning activities. Modular
object-oriented dynamic learning environment (Moodle) is the
most commonly used (4).

The aim of the study was to assess the effects of distance-
based learning in combination with the traditional teaching
system on the undergraduate medical students’ perception by
means of a satisfaction questionnaire.

The educational program for the students in their fifth years
in our Medical Faculty has been constituted on the basis of TBL
for ten years. The principal aim of the program of the peripheral
vascular diseases course carried out by the Cardiovascular
Surgery Clinic is to provide the students with: (i) an access to the
fundamental learning objectives, (ii) an implementation of their
theoretical knowledge in a clinical practice, and (i) an improve-
ment of their clinical skills.

The feedbacks of the fifth stage students on the Peripheral
Vascular Disease course collected over 3 years were evaluated.
Afterwards, web-based electronic portal named “Moodle” (4) was

installed with the aim of contributing to the solution of the problems
confronted with during the courses. Our clinic was the first one in
our medical school to introduce Moodle platform for the students.

There were two groups in stage V in the spring term with 27
students. All of them were included in the study. The students
were equipped with individual passwords for access to the
system (Fig. 1).

The lecture notes of the voluntary teaching staff were made
available for download immediately after their presentations.
Summaries, presentations, case report samples, videos with
applied examples, practical examination cards, educational
scenario examples and quizzes were uploaded. The system was
enriched with an interactive discussion platform. Except for the
addition of the computer-supported system, no change was
made in the running of the course-scheduled program.

The students were asked to complete pre-course and post-
course questionnaires to evaluate their feedbacks on the
peripheral vascular diseases course carried out in combination
with a computer-supported education system. The question-
naire enabled participants to evaluate the diverse parts of the
running of the course including its content, ability to facilitate
students’ access to the course material, contribution to the
practical implementations and the elimination of the anxiety
about the exams. Participants’ responses were rated on a
2-point Likert scale (1=agree, 2=disagree).

Address for Correspondence/Yazisma Adresi: Dr. Mustafa Sacar, Ganakkale Onsekiz Mart Universitesi Tip Fakiiltesi, Kalp ve Damar E E
Cerrahisi Anabilim Dali, Canakkale- Tiirkive Phone: +90 258 211 85 85 E-mail: mustafasacar@hotmail.com Y
Accepted Date/Kabul Tarihi: 12.09.2012 Available Online Date/Cevrimici Yayin Tarihi: 21.02.2013

©Telif Hakki 2013 AVES Yayincilik Ltd. Sti. - Makale metnine www.anakarder.com web sayfasindan ulagilabilir. E
©Copyright 2013 by AVES Yayincilik Ltd. - Available online at www.anakarder.com
doi:10.5152/akd.2013.079



Sacar et al.
Distance-based learning

276

. viferile Damar
Hastaliklar ’d
_——

EATRARDOLTALAN MutHLAS |

Figure 1. Computer supported education system prepared for peripheral
vascular disease course

Table 1. Results of the pre-course and post-course questionnaire and
feedbacks of the students on Peripheral Vascular Disease course

Concept Pre-course | Post-course| *p
(n=27) (n=27)

Concern about attainment 10 (37.0) 2(74) |<0.05

of the presentation

documents, n (%)

Inadequate supply of 7(25.9) 2(74) |<0.05

supplementary source

materials, n (%)

Insufficiency in visual 13 (48.1) 5(18.5) |<0.05

material, n (%)

Concern about Block exam, n (%) | 15 (55.5) 4(14.8) |<0.05

Concern about TUS, n (%) 17 (62) 11 (40.7) |<0.05

Insufficiency in the content 6(22.2) 4(14.8) NS

of the scenarios, n (%)

Insufficiency in surgical 5(18.5) 3(11.1) NS

practices, n (%)

Data are presented as number (percentage)

*Mc-Nemar Chi-square test

NS - not significant, TUS - Examination for speciality in medicine

The statistical analysis of the data obtained from the inquiry
was made with SPSS 17.0 for Windows (SPSS, Inc., Chicago,
USA) using Mc-Nemar Chi-square test. Differences of p<0.05
were considered significant.

At the beginning of the course, one third of the students had
anxiety about the access to the presentation documents. This
percentage was found to be significantly decreased with the
introduction of the new system (p<0.05). The problems originating
from the inadequate supply of supplementary source materials
were shown to be decreased due to the computer supported
education system (p<0.05). The respondents’ view that the visual
material was insufficient changed significantly at the end of the
course (p<0.05). The implementation of the new system was found
to reduce the anxiety about the exams (p<0.05) (Table 1).
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No difference was observed in the content of the scenarios
prepared for the course (p>0.05). Additionally, no difference was
found between the views of the students regarding the inade-
quacy of the surgical implementations (p>0.05).

It is not always possible to represent every disease in the
curriculum during the clinical education. In these situations,
various videos properly prepared with regard to the learning
contents can support the education system (5). Most of the stu-
dents indicated that although they had seen the arterial and
venous system diseases on the patients, they understood them
more clearly with the videos on the digital system.

On-line formative evaluations have the potential to provide
the students with a chance for self-evaluation whenever and
wherever they desire (6). In our study, the outcomes of these
evaluations were visible on the system by the students and the
teaching staff. Therefore, the missing points in the given lecture
come on the scene and the complementation of them is provid-
ed by giving an immediate feedback to the students and making
the required changes in the system.

A cornerstone of medical education is the practicum.
Nevertheless, acquiring common skills before practicing on real
patients is essential for the physician (7). For that purpose, we
benefit from structured scenarios. Students are encouraged to
deliver learning objectives from these scenarios. Then, they
make researches according to these objectives. This learning
method directs the students towards deep learning (8, 9).

At the end of the course, the question bank and the docu-
ments in the digital environment were left open to maintain
access of the students after their graduation. In that way, the
participants will have an access to the system wherever they
want after the graduation, can update their knowledge and can
exchange considerations with their colleagues.

Our results indicate that the combination of the traditional
teaching system with a computer-supported education system
results in an increased students’ satisfaction, decreased concern
about the exams, and increment in the attainment of the source
materials. E-learning may have a particular role in explaining
complicated disease mechanisms in cardiovascular surgery.
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Acute coronary syndrome with
intraventricular thrombus after using
erythropoietin @A

Eritropoetin kullanimi sonrasi intraventrikiiler
trombiis ile birlikte akut koroner sendrom

Introduction

Erythropoietin (EPQ) is a hemopoietic hormone, which controls
erythropoiesis, produced by the renal interstitium in response to
hypoxia (1). Furthermore, erythropoietin receptors were found on endo-
thelial cells, fibroblasts and cardiomyocytes (1). Erythropoietin was
associated with significant reduction in infarct size and apoptosis,
improvement in ischemia-induced neovascularization and increase in
left ventricular function (2-5).

We describe a professional wrestler, who had taken intravenous
EPO with the intention of doping 1 day before the contest, with acute
coronary syndrome (ACS) with intraventricular thrombus.

Case report

A-29-year-old professional wrestler man was referred with a history
of substernal chest pain and cold sweeting during a traditional oil wres-
tling contest. He confessed intravenous erythropoietin 4000 i.u. usage
with the intention of doping 1 day before the contest. He had not the
medical history of diabetes, hypertension, smoking nor family history.
Physical examination and laboratory findings were normal (total choles-
terol: 176 mg/dL, high-density lipoprotein cholesterol: 46 mg/dL, low-
density lipoprotein cholesterol: 99 mg/dL and triglyceride: 155 mg/dL).
ECG showed ST-T changes in leads V1 to V6 (Fig. 1a). Two-dimensional
transthoracic echocardiography (TTE) showed akinesia of the anterior,
septal and apical segments with apical thrombus (1.1cm x 1.1 cm) (Fig. 1b).
Left ventricular ejection fraction was 45%. Coronary angiogram was
performed, which revealed widespread thrombus in the mid and distal
left anterior descending coronary artery (Fig. 2a, Video 1-3. See corre-
sponding video/movie images at www.anakarder.com). A decision of
medical therapy and periodic follow up was made. Intravenous tirofiban
was administered for 2 days. But also simultaneously acetylsalicylic acid
300 mg/d, clopidogrel 75 mg/d, metoprolol 25 mg bid, simvastatin 20 mg/d
were given orally. One week later a control coronary angiogram and TTE
were performed which showed nearly total resolution of intracoronary
thrombus (Fig. 2b) and intraventricular thrombus. The patient was made
an uneventful recovery and was discharged on the seventh day. The
patient was called via telephone five years later. He is very good in condi-
tion and he is continuing oil wrestling with having some championships.

Discussion

Erythropoietin has long been identified as a primary regulator of
erythropoiesis. In particular, the tight interactions of EPO with the nitric
oxide pathway, apoptosis, ischemia, cell proliferation and platelet acti-
vation appear of great interest (2-5). Erythropoietin was associated with
significant reductions in infarct size and apoptosis, improvements in
ischemia-induced neovascularization, increases in left ventricular func-
tion and preventions of ventricular remodeling (2-5). Erythropoietin might
reduce the infarct size by inhibiting apoptotic cell death. Nevertheless,
this reduction in myocardial damage was accompanied by prevention of
left ventricular dilation and improved left ventricular ejection fraction.
Although enhanced EPO synthesis is viewed as an appropriate compen-
satory mechanism in the cardio-renal syndrome, which features conges-
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Figure 1. a) Electrocardiogram showing ST changes in V3-V6 leads
b) Echocardiography showing an apical thrombus in left ventricle

tive heart failure and chronic renal failure, maladaptive excessive EPQ
synthesis in the advanced stages of these diseases appears to be pre-
dictive of higher mortality. Increased EPO values may lead to hyperten-
sion, seizures, vascular thrombosis, thromboembolism and death, pos-
sibly related to abruptly increased hematocrit values (6).

A case of late thrombosis of a sirolimus-eluting stent, 16 months
after implantation, is described (7). Two weeks prior to presentation
with stent thrombosis the patient had a 50% dose increase of long term
erythropoietin. In patients with STEMI who had successful reperfusion
with primary or rescue PCl, a single intravenous bolus of epoetin alpha
within 4 hours of PCI did not reduce infarct size and was associated
with higher rates of adverse cardiovascular events (8).

The prothrombotic effect of erythropoietin may have precipitated
the thrombotic event. The precise mechanism by which EPO induces a
thrombotic event, remains unclear. Prothrombotic effect of EPO might
associated with abruptly increased hematocrit values, enhanced
platelet production or reactivity, stimulation of endothelial cells or
reduced coagulation inhibitors (9, 10).

We reported a case of ACS thought to be associated with using
intravenous EPO. The presence of both intracoronary and intraventricu-
lar thrombus is very interesting. Intracoronary thrombus may be related
to embolism of intraventricular thrombus.

Even to date, there is no consensus as to the best management
when treating ACS caused by coronary thrombus. In this case, tirofiban
infusion achieved successful treatment intracoronary and intraven-
tricular thrombus.

Conclusion
When intracoronary thrombus is detected with coronary angiogra-

phy, we must investigate an intraventricular thrombus and using an
unusual drugs or using drug abuse in young patients.
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Figure 2. a) Thrombi are seen in the mid (extending to first septal
artery) and distal left anterior descending artery, b) Thrombi are seen
disappeared on control angiography

Alparslan Kurtul, Mustafa Duran!, Onur Kadir Uysal', Ender Ornek
Clinic of Cardiology, Etlik ihtisas Education and Research Hospital,
Ankara- Turkey
IClinic of Cardiology, Kayseri Education and Research Hospital,
Kayseri- Turkey

Video 1. Coronary angiography showing a thrombus in the distal left
anterior descending artery (antero-posterior caudal view)

Video 2. Coronary angiography showing thrombi in the mid (exten-
ding to first septal artery) and distal left anterior descending artery
(right anterior oblique cranial view)

Video 3. Thrombi are seen in the mid (extending to first septal
artery) and distal left anterior descending artery (lateral view)
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Variant high origin of both right and
left coronary arteries from the
ascending aortic wall

Cikan aort duvarmndan yiiksek kokenli hem sag ve
sol koroner arter

Introduction

We report here the interesting case of anomalous origin of both
coronary arteries. The prevalence of high takeoff (more than 1 cm
above the sinotubular junction) is reported as 6% (1, 2). Presence of
coronary artery anomalies may create challenges during coronary
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angiography and other procedures during which attention to be paid on
the position of the coronary orifice. In adults, the clinical interest in
coronary anomalies relates to their occasional association with sudden
death, myocardial ischemia, congestive heart failure, or endocarditis.

Case Report

During routine student’s dissection, this anomaly was observed in
a donated male cadaver aged, 60 years. He had never been medically
treated and no traumatic findings.

On dissection, both lungs and pericardium appeared to be normal.
The right coronary ostia was circular shaped (Fig. 1, 2) with a diameter
of 4 mm located 18 mm above the rim of the sinotubular junction origi-
nating at the right anterolateral aspect of the ascending aorta with an
angle of 45 degree. Its further course was normal.

The left coronary ostia was pocket shaped (Fig. 1, 2) with a diameter
of 6 mm located 17 mm above the rim of the sinotubular junction origi-
nating at the left anterolateral aspect of the ascending aorta with an
angle of 80 degree. After origin, it was divided into anterior interven-
tricular and left circumflex branch at a distance of 20 mm and continued
in its normal course.

Figure 1. Radiography taken to show coronary course in the specimen

Figure 2. Pathology view of coronary arteries and its ostia
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Discussion

Ectopic high origin (high takeoff of the coronary ostia) of coronary
arteries has been defined as having ostia originating more than 5 mm
above the supra valvular ridge or 10 mm above the sino tubular junction,
which is seen in our case. In a study by Eckart et al. (3), coronary artery
abnormalities were the most common cardiac abnormality (61%). Some
authors have mentioned that in acute high ectopic origins of the coro-
nary artery, increase in blood flow during exercise made the artery pull
the upper border of the aortic wall, and push the lower border upward,
resulting in transient flow impairment of the anomalous ectopic coro-
nary artery (4, 5). High take-off of the coronary arteries may cause dif-
ficulty in cannulating the vessels during coronary arteriography. Sudden
death also has been reported which is mainly due to impairment in the
diastolic coronary artery flow. Knight et al. (6) has found the mean
ostial positions in relation to the aortic annulus were 17 mm and 15.3
mm for the right and left coronary ostia respectively (whereas in our
study, it is 18 mm- right and 17 mm- left).

Conclusion

This person survived till 60 years and had a natural death even
though having high take off origin of both side of coronary arteries. This
concludes that he was leading a non-stressful life. High origin of the
coronary artery is a potential source of sudden death that should be
considered when no other significant autopsy findings are present. We
believe that this case will be useful for cardiologist in detecting this
infrequent anomaly and also its implication in forensic practice.
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Miyokart enfarktiisii sonrasi implante edilen
ICD tarafindan sag ventrikiil uyariimasina
bagl kotilesen kalp yetersizliginin
resenkronizasyon ile tedavisi

Worsening of heart failure due to right ventricular
apical pacing by ICD implanted after myocardial
infarction and treatment with resynchronization

Giris

Kronik sag ventrikiil apikal (VA) uyarisi ventrikiiler dissenkroni, artmig
serum BNP ve kalp yetersizligi ile iligkilidir (1). Bu olgu sunumunda miyokart
enfarktiisii (ME) sonrasi ventrikiiler tasikardi (VT) nedeniyle implante edile-
bilir kardiyoverter-defibrilator (ICD) implante edilen bir hastada, izZlemde
atriyoventrikiiler tam blok gelismesi sonucunda ICD tarafindan sag ventrikiil
apikal uyariimasina bagh kétiilesen kalp yetersizligi anlatilmigtir.

Olgu Sunumu

Ug yil 6nce akut ME gegiren, izlemde VT nedeniyle ICD implante
edilen 66 yasindaki erkek hasta optimal medikal tedavi almasina ragmen
NYHA 1l nefes darligi ile koroner yogun bakim dinitesine yatirildi.
Oykiistinden ME sonrasi altinci ayda ejeksiyon fraksiyonunun (EF) %32 ve
Holterde siireksiz VT saptanmasi iizerine tek odacikli ICD implante edildi-
gi, bir yil dnce devaml yavas hizli VT nedeniyle baska bir merkezde
basarili radyofrekans ablasyonu yapildigi ogrenildi. Ug yil 6nce gekilen
EKG'sinde siniis ritmi, eski anteroseptal ME 6rnegi goriildii ve QRS siiresi
160 ms olarak dl¢iildii. Yeni EKG'sinde pil ritmi saptandi ve QRS siiresi 240
ms idi (Sekil 1, 2). EF'si %26 idi. Mitral akim E dalga hizinin lateral mitral
aniiliis E' miyokardiyal hizina orani (E/E') 17 olarak bulundu. Hastanin
ICD’sinin pil fonksiyonu gdrmesi, sag ventrikiil apikal uyarilmasi sonrasi
kalp yetersizligi semptomlarinin giderek kétiilesmesi nedeniyle hastaya
ICD islevli biventrikiiler kalp pili implantasyonu karari verildi. Islem sonra-
sI QRS siiresi 160 ms olarak dl¢iildl (Sekil 3). Bir ay sonra kontrole ¢ag-
rilan hastada NYHA I-1l dispne vardi. EF %28 ve E/E orani 9 olarak dl¢iildii.

Tartisma

Kronik sag ventrikiiler apikal pacing ventrikiil fonksiyonlarini kétiiles-
tirmekte ve hastanin fonksiyonel kapasitesini ventrikiil fonksiyonu normal
olsa dahi bozmaktadir (2). EF'si azalmig hastalarda sag ventrikiiler uyari-

13 ) il

uzama ve QRS'te fragmantasyon izlenmektedir
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Sekil 2. izlemde atriyoventrikiiler tam blok gelisen hastada ICD
tarafinda sag ventrikiil apikal uyariimasina baglh olarak QRS siiresinin
belirgin olarak uzadigi goriilmektedir

I - if !
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Sekil 3. Resenkronizasyon tedavisi sonrasinda QRS’te daralma dikkati
cekmektedir. CRT - D sonrasinda hastanin semptomlarinda ve eko-
kardiyografik bulgularinda belirgin iyilesme gozlenmistir

dan biventrikiiler kalp pili uygulamasina gecisin klinik yarar gdsterilmistir
(3). Bu nedenle ICD endikasyonu olan ve ileride pacemaker gereksinimi
gelisebilecek kalp yetersizligi hastalarinda defibrilatdr islevli kardiyak
resenkronizasyon tedavisi (CRT-D) 6ncelikli olarak diisiiniilmelidir. Sol
ventrikiil sistolik disfonksiyonu ve hafif diizeylerde kalp yetersizligi olan
hastalarda, 6zellikle QRS siiresinin 150 ms'nin tizerinde olmasi durumunda
CRT'nin kalp yetersizliginin kétiilesmesini dnledigi, kalp yetersizligi nede-
niyle hastaneye yatislari ve mortaliteyi azalttigi gosterilmistir (4).

Miyokart enfarktiisii (ME) sonrasi hastane déneminde sebat eden
intraventrikiiler ileti defekti gelecekte atriyoventrikiiler (AV) blok riski-
nin yiiksek oldugunu gdsterir ve kotii prognostik bir bulgudur. Yiiksek
dereceli AV blok igin risk faktdrleri 1. derece AV blok, bifasikiiler blok
veya alterne sag dal-sol dal blogu ve yeni gelisen dal blogu olarak belir-
lenmistir. Birinci derece AV blokla birlikte bilateral dal blogu veya yeni
gelisen dal blogu en yiiksek riski tagimaktadir.

Akut ME sonrasinda AV blok risk derecelendirmesi igin elektrofizyo-
lojik calisma rutin olarak kullanilmamaktadir. Ancak, ileti sistemindeki
bozuklugun yerini belirlemek icin His demeti elektrogrami kullanilabilir.
Distal ileti sisteminde blok saptanmasi yiiksek dereceli AV blok riskini
artirmaktadir. Anteriyor ME sonrasi siklikla distal ileti sistemi etkilen-
mektedir. EKG'de PR mesafesi normal olup, dal blogu bulunan hastalarin
yaklasik yarisinda His-ventrikiil (HV) intervali normalden uzundur.

Akut ME sonrasi kalici kalp pili endikasyonu olan tiim hastalar ayni
zamanda ICD ve CRT agisindan da degerlendirilmelidir. Gegici 2. veya 3.
derece AV blok ile beraber kalici dal blogu bulunan hastalara kalp pili
implante edilmelidir. Bu hastalarda blok yerini belirlemek igin elektrofiz-
yolojik calisma yapilabilir. Akut ME geciren ve AV blokla birlikte dal
blogu gelisen bircok hastaya sol ventrikiil disfonksiyonu nedeniyle
birincil korunma amacl ICD implantasyonu da gerekmektedir.

Bizim hastamizda anteriyor ME sonrasi ejeksiyon fraksiyonu %30'un
altina diigmiistlir ve QRS siiresinin 160 ms olmas! intraventrikler ileti sis-
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teminde hasar bulundugunu diisiindiirmektedir. Ayrica yavas ventrikiiler
tasikardi nedeniyle yapilmis olan radyofrekans ablasyon da ileti sistemin-
deki hasari artirmig olabilir. Sag ventrikiil uyariimasina ek olarak atriyovent-
rikiiler dissenkroninin de kalp yetersizligini kétiilestirdigi diislinlilmiistir.
Hastanin cihazinin CRT-D olarak degistiriimesiyle sol ventrikiil dolug basin-
cinda dislis ve kalp yetersizligi semptomlarinda diizelme saglanmistir.

Sonug

Miyokart enfarktiisii sonrasi VT nedeniyle ICD implante edilmeden
once elektrofizyolojik ¢alisma ile ileti sistemindeki hasar bdlgesinin
belirlenmesi ve yiiksek dereceli AV blok riskinin ngoriilebilmesi miim-
kiindiir. Boyle bir hastada AV blok nedeniyle ICD'nin sag ventrikiil apikal
uyari yapmasi ve atriyoventrikiiler dissenkroni hastanin kalp yetersizli-
gini kétiilestirebilir. Sol ventrikiil islevlerinin kotiilesmesinin 6niine
gecilebilmesi amaciyla elektrofizyolojik ¢alismada distal ileti sistemi
kusuru gdsterilen hastalarda CRT-D dilsiiniilebilir.

Ali Deniz, Mehmet Kanadasi, Mesut Demir, Ayhan Usal
Cukurova Universitesi Tip Fakiiltesi, Kardiyoloji Anabilim Dali,
Adana-Tiirkiye
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Renal coloboma syndrome associated
with double- chambered right ventricle

Renal kolobom sendromu ile c¢ift odacikli sag
ventrikiil birlikteligi

Introduction

Renal coloboma syndrome (RCS) (papillorenal syndrome) is an
autosomal dominant entity characterized by hypodysplastic kidneys
and optic nerve abnormalities ranging from optic pit to total optic disc
coloboma (1, 2). The double-chambered right ventricle (DCRV) is a rare
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congenital heart abnormality caused by anomalous location of hyper-
trophic muscle bands creating an obstacle for the right ventricular
ejection (3). In this paper we discuss clinical properties of a patient with
papillorenal syndrome associated with congenital heart disease (CHD)
including DCRV. To the best of our knowledge, this association has not
been reported.

Case Report

A 21-year-old man without any ocular history presented to our
clinic with loss of vision in his right eye for two months. His initial oph-
thalmologic examination revealed optic disc pit in both eyes and serous
macular detachment in the right eye (Fig. 1). Slit lamp examination was
unremarkable. His best-corrected visual acuity (BCVA) was 20/100 in
the right and 20/20 in the left eye.

The patient had a history of surgery for atrial septal defect (ASD),
pulmonary valve stenosis (PVS) and deformity of conus arteriosus
when he was 3-year-old. Cardiac magnetic resonance imaging and
echocardiography demonstrated DCRV, aneurysmal formation of the
membranous septum, pulmonary and tricuspid regurgitation (Fig. 2). No
treatment was given due to compensated cardiac disease.

He had also been suffering from vomiting, fatigue and spasms for
two months. Blood work-up showed elevated serum creatinine (8.72

Figure 1. Dilated fundus exam revealing optic pit in both eyes (a, b). There
is an optic pit-related serous macular detachment in the right eye (c)

€ d .

Figure 2. Cardiac MRI demonstrating anomalous muscle bundle dividing
right ventricle into proximal and distal chambers (a, d), and membra-

nous interventricular septal aneurysm (b, c)
MRI - magnetic resonance imaging
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mg/dL), urea (200 mg/dL), phosphorus (5.84 mg/dL), parathyroid hor-
mone (1196 pg/mL) and decreased levels of Fe* (26 pg/dL), red blood
cell (3.83x108/pL) and hemoglobin (11.6 g/dL). Urinalysis revealed pro-
teinuria. Abdominal ultrasonography and computed tomography showed
bilateral renal hypoplasia (Fig. 3) and a diagnosis of end-stage renal
failure was made. Renal transplantation was performed, followed by
six-month hemodialysis treatment. Two months after the successful
renal transplantation, serous submacular fluid reduced and macular
anatomy recovered but BCVA remained at the same level. The patient
received no ophthalmologic treatment for the optic pit.

Discussion

Renal coloboma syndrome is inherited autosomal dominantly and
PAX2 is the only gene known to be associated with RCS (4). PAX2 has
critical roles in eye and renal embryogenesis.

Primitive eye is separated into two parts (later forms a fissure) by
sonic hedgehog (SHH). During 3t week of gestation SHH upregulates
PAX2 which is leading to fissure closure (5). Optic pit or coloboma can
occur if this fissure fails to close between 3t and 7th weeks. Coloboma is
frequently associated with other congenital abnormalities one of which is
kidney. As with most organs, differentiation of the kidney involves epithe-
lial mesenchymal interactions. During the 5t week PAX2 and WNT pro-
teins promotes these interactions leading to formation of renal tubules (5).

In contrast to renal development, WNT proteins act as an inhibitor
role in cardiac development. During the 4th to 7th weeks, the heart under-
goes into a typical four-chambered structure with endocardial cushions,
which have critical role in many cardiac deformities (5). DCRV is rela-
tively rare as an isolated anomaly (approximately 0.5-2% of CHD) with no
inheritance pattern (6). Patients with DCRV frequently have other con-
genital cardiac anomalies. The most common associated cardiac lesions
include ventricular septal defect, PVS and subaortic stenosis (7). The
embryological basis of DCRV has not been clearly described and DCRV
coexisting ASD and PVS may be the result of conus arteriosus deformity.
Development of aneurysmal formation of the membranous septum in our
patient was probably caused by septal infarct secondary to abnormal
septal hypertrophy rather than an embryological defect.

In our case there might be a defect concerning those molecular
mediators that mentioned above in any stage of development (at most
probably between 3-7 weeks) and PAX2 does not appear to be the only

— '_ i _ =
Figure 3. Abdominal ultrasonography and computed tomography views
of bilateral renal hypoplasia
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factor in this association. Therefore identifying PAX2 mutation is not nec-
essary for definite diagnosis which is particularly based on clinical evalu-
ation. Mutations in PAX2 have been identified in 50% of persons with RCS
(1, 8) and it is estimated that about half of individuals with RCS do not have
a known genetic basis (9). In our patient PAX2 gene were amplified from
extracted DNA by using polymerase chain reaction primers. Mutation
screening was performed by single strand conformation polymorphism.
No pathologic allelic variant was observed. We consider that other gene
mutations different from PAX2 may also cause this clinical entity.

Conclusion

Renal coloboma syndrome is a multisystem disorder and a collabora-
tive approach including specialists in ophthalmology, cardiology nephrol-
ogy and medical genetics is necessary for a definite diagnosis. To the best
of our knowledge, this is the first case report of RCS coexisting with DCRV.

Patient consent: We confirm that the patient has given written
informed consent to the publication of this original article.

Disclosures: None of the authors has any conflicts of interest to
disclose.
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Thoraco-Omphalopagus conjoined

Torako-Omfalopaguslu yapisik ikizler
Introduction

Conjoined twins are rarely seen in medical practice, and the inci-
dence is reported as 1in 50.000 to 1 in 100.000 live births; 60% of these
die in utero or are stillborn (1). The thoracopagus is the most common
type, accounting for 40% of all conjoined twins cases (2). Thoracopagus
conjoined twins have the highest incidence of cardiovascular abnor-
malities; they may have cardiac abnormalities in any type of fusion, and
90% of these twins share a common pericardial sac. The type of car-
diac fusion is a critical factor for mortality (3).

Case Report

A 33-year-old mother presented a conjoined twin pregnancy at 35
weeks of gestation. Ultrasonographic examination had not been made
until the week of the birth. Her pregnancy was spontaneous. There was
no remarkable risk factor for congenital anomalies in her history.
Female thoracoomphalopagus twins weighing 3000 g in total were
delivered by cesarean section. The Apgar scores were 4 at 1 minute
(min) and 6 at 5 min. The twins shared the thorax and abdomen (Fig. 1).
Postnatal echocardiographic examination revealed that the babies
shared a four-chamber heart with two ventricles and two atria (Fig. 2).
The left ventricle (LV) connected to two aorta (Ao-1, Ao-2) and one
pulmonary artery (PA-1) (Fig. 3, 4), while the right ventricle (RV) con-
nected to only one pulmonary artery (PA-2) (Fig. 5). The pulmonary and
systemic venous return could not be displayed. Multidetector comput-
ed tomography was planned to display the anatomical and vascular
structure of the heart. However, the twins died shortly after birth due to
cardiovascular collapse and progressive metabolic acidosis despite
maximal inotropic and ventilatory support. The parents were informed
that the infants had inseparable hearts and could not be saved. They
refused the post-mortem examination.

- B |

Figure 1. Photo (A) and X-ray (B) images of the twins showing the
shared thorax and abdomen
(Permissions to use the pictures of twins in publication are obtained from parents)
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Figure 2. Echocardiogram showing a four-chambered heart with two
ventricles and two atria
LA - left atrium, LV - left ventricle, RA - right atrium, RV - right ventricle

Figure 3. Echocardiogram showed aorta-1 and pulmonary artery-1
connecting the left ventricle
Ao - aorta-1, LV - left ventricle, PA - pulmonary artery-1

Discussion

Thoracopagus conjoined twins with a fused heart always have
complex abnormal cardiac anatomy (4-7). The degree of cardiac fusion
is most often the pivotal factor in the prognosis (6). Leachman et al. (4)
classified twinning on the basis of cardiac fusion as follows: separate
normal hearts (type A), fused atria with separate ventricles (type B),
and fused atria and ventricles (type C). Andrews et al. (5) reported
echocardiography results in the evaluation of 23 sets of conjoined twins
with thoracic level fusion, and classified them into four groups as: group
A: separate hearts, separate pericardium; group B: separate hearts,
common pericardium; group C: fused atria, separate ventricles; and
group D: atrial and ventricular fusion. Thoracopagus and thoraco-
omphalopagus twins have complex cardiac abnormal anatomy in both
classifications. The present twins were thoraco-omphalopagus with a
four-chambered heart. Three great arteries connected the left ventricle,
while only one pulmonary artery connected the right ventricle.
McMahon et al. (8) reported cardiac malformations in a review of 1262
cases of all types of conjoined twins. Of all the cases studied, 314 twins
were thoracopagus and typically shared a single multi-chambered
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Figure 4. Echocardiogram showing aorta-2 connecting the left ventricle
Ao2 - aorta-2, LA - left atrium, LV - left ventricle, RV - right ventricle

Figure 5. Echocardiogram showing pulmonary artery-2 connecting the
right ventricle
PA2 - pulmonary artery-2, RV - right ventricle

heart; there were from one to four atria and from one to four ventricles,
with several variations of the great vessels, and triple-outlet connection
was observed in only three cases of all 1262 twins. The present case had
a triple-outlet connection from the left ventricle; two aorta and one pulmo-
nary artery were visualized as connecting the left ventricle. Spitz et al. (2)
classified management of 17 conjoined twins in three distinct categories.
The nonoperative management group includes twins with inseparable
hearts as with our case. The present twins also had only a single four-
chambered heart and triple-outlet left ventricle. This also distinguishes our
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case from the other cases of cardiac fusion in conjoined twins reported in
the literature; however, the prognosis was not different (1-8). Our twins
died on the first day due to heart failure and progressive metabolic acido-
sis. For inseparable twins, early diagnosis may be offered to the parents if
they wish to consider pregnancy termination (9).

Conclusion

Although conjoined twins, especially thoracopagus type, are known
to present several cardiac anomalies, a shared single four-chambered
heart with triple-outlet left ventricle is a rare condition. The abnormali-
ties can be determined in the fetal period with regular monitoring of the
pregnancy and fetal echocardiographic examination.

Kadir Serafettin Tekgiindiiz, Hasim Olgun®, ibrahim Caner,

Naci Ceviz"

Divisions of Neonatology and *Pediatric Cardiology, Department of
Pediatric, Faculty of Medicine, Atatiirk University, Erzurum- Turkey
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Letters to Editor-in-Chief

Bas Editore mektuplar
Sayin Editor

Dergimizin 2013 Subat sayisinda yayinlanan ‘Artan yazi sayisi ve
okuyucu mektuplan (“Giizin abla™!!!) — Editorden’ baslkli yazinizi
biiylik bir ilgiyle okuduk. Ne yazik ki iilkemizde bilim ve bilimsel olma
algisi bizce olmasi gerekenden cok farkl bir noktada. Ve yine ne yazik ki
kisinin bilimselli§i Pubmed‘deki yazi sayisiya da akademik “title”r ola-
rak goriilmekte. Oysa bilimsel iiretim siireci yalnizca data toplamakla,
yazi yazmakla, yazilan yaziyi kabul ettirmekle kalmamali. Bir bagkasi
tarafindan bilim diinyasina sunulan bir yaziyi da bilgisi, ilgisi, deneyimi
dogrultusunda yorumlayabilmek, katkida bulunmak, elestirmek kisacasi
yayin asamasinda hakem olarak gdrev almak da olmaldir. Kendi maka-
lesinin degerlendirilmesi ya da kabul agamasinda aceleci davranan pek
cok arastirmaci herhangi bir derginin herhangi bir konuda hakemligine
basvurmasi durumundaysa yine ayni aceleciligi bu kez hakemlik daveti-
ni reddetme konusunda gdsteriyor ya da cevap bile vermeyerek yazinin
degerlendirme siirecinin daha da uzamasina neden oluyor. Bugiine
kadar dergimize birgok yazi yolladik ve dogal olarak bunlarin bir kismi
kabul edildi, bir kismiysa reddedildi. Oniimiizdeki giinlerde —eger uygun
goriirseniz- dergimizin yayin siirecinde yazilarimizla oldugu kadar, ilgili
oldugumuz konularda hakemlik siirecinde de daha aktif gérev almaktan
onur duyariz.

Sonsuz Hiirmet ve Saygilarimizla

Dr. Xve Dr. X

Yazarin Cevahi
Sayin Dr. X ve Dr. X,

Subat sayimizda yayinlanan “Artan yazi sayisi ve okuyucu mektup-
lari (" Gizin abla™!!!) " baslikli editérden yazima ilgi gdsterip, bu konuda
fikirlerinizi bildirdiginiz igin gok tesekkiir ederim. E-postanizda, bilimsel-
likle ilgili belirttiginiz tim goriislerinize (hakemlik vs. )katiliyorum ve size
cok hak veriyorum. Ayni diisiincelere sahip oldugumuzdan dolayi ¢ok
mutlu oldum. Sizin bu giizel yorumlarinizi ve diislincelerinizi izniniz olur-
sa, isimli veya isimsiz “Editére Mektup” olarak yayinlamak isterim.

Bu konuda en kisa siirede cevabinizi bekler, sonsuz selam, sevgi ve
saygilarimla gozlerinizden operim.

Saygilarimla

Prof. Dr. Bilgin Timuralp, EFESC
AKD Bas Editorii

Sayin Editor

Zaman ayirip yazdiginiz cevapla bizleri onurlandirdiginiz ve génder-
digimiz elektronik postayl yayinlamayr diisiindiigiiniiz icin tesekkiir

Editére Mektuplar

ederiz. Size gonderdigimiz mektubu yazmamizdaki tek amag; sizin bu
konuda kardiyoloji camiasina ince bir kirginhginiz ya da siteminiz
(hakemlik konusunda) oldugu diisiincesini tagiyarak nagizane yaninizda
oldugunuzu hissettirmekti. Hocam, Size yolladigimiz yazi — biz kaleme
alsak ta- aslinda bizler ve Siz gibi diisiinen insanlar adina yazilmis ortak
bir diisiincenin, duygunun ifadesidir. Yazi hedef kitlesi olan okuyucu
tarafindan okundugunda, okuyucunun algisinda iki kisinin yazdigi bir
diisiinceden ziyade bu diisiinceyi ifade eden bir topluluk oldugu fikrinin
hakim olacagini diislinliyoruz. Yazinin ne sekilde yayinlanacag konu-
sunda tabii ki Siz daha uygununu ve dogrusunu bilirsiniz, ancak biz bu
diisiincedeki isimsiz kisiler olarak kalmak isteriz.
Sonsuz hiirmet ve saygilarimizla

Dr. Xve Dr. X

Ischemic stroke in the course of
thrombolytic treatment of prosthetic
valve thrombosis: thrombolysis is
suggested

Protez kapak trombozunun trombolitik ledavisi
sirasmda iskemik inme: Tromboliz onerilir

Dear Editor,

We have read with great interest the excellent report Ozkan et al.
(1). This woman of 25 years old with diagnosis of prosthetic valve
thrombosis (PVT) received thrombolytic therapy-low-dose and pro-
longed infusion of tissue-type plasminogen activator (tPA). After the
two hours the infusion was finished and was diagnosed and checked
for cerebral computed tomography (CT) scan a cerebral embolism as a
complication. Thrombolytic treatment was continued. The final result
was successful for both (PVT and ischemic stroke).

We should make some considerations

The PVT is a serious complication of cardiac valve replacement
because it is dangerous in the sick person's life. The initial therapeutic
decision must be immediate. Currently, the initial therapeutic decision is
difficult and controversial. Clinical practice guidelines express no uni-
form opinions. The European Society of Cardiology proposed surgery as
the initial treatment, regardless of clinical status and the size of the
thrombus. The Society of Heart Valve Disease recommends that the
first choice be thrombolysis in all cases of PVT, unless such treatment
is contraindicated. The American Heart Association and American
College of Cardiology reserve thrombolysis only for patients with non-
obstructive PVT and hemodynamic stability. The American College of
Chest Physicians recommends that the main criterion in the therapeutic
decision be the size of thrombus, indicating thrombolysis as the treat-
ment choice if the thrombus has an area of +0.8 cm? and surgery in
older thrombi. On the basis of the evidence displayed in many studies
and our experience over more 20 years, our working group suggests
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that continuing the search for the best therapy for PVT is no longer
necessary. Two therapeutic alternatives exist for managing these
severe patients (thrombolytic therapy and surgery), but they are com-
plementary. We propose thrombolysis as the initial treatment if no
contraindications are present (e.g., thrombi + 10 mm). Surgery is
reserved for patients with contraindications to thrombolysis, those in
whom this therapy is unsuccessful, and per se, who present with stroke
and left atrial thrombus (2).

The main related limitation with the thrombolytic treatment is when
the cerebral embolism occurs. An interesting option to treat this com-
plication during the thrombolytic treatment in the PVT is the thromboly-
sis continuity as it has reported in this case for Ozkan et al. (1).

In the year 2004, Lengyel et al. (3) indicated that twenty cases of
non-hemorrhagic stroke or transient ischemic attack have been treated
with thrombolysis, with only one hemorrhagic transformation.

In the year 2005 were published the guidelines of the Society of
Heart Valves Disease for the management of PVT and recommend as an
indication Class Ill the thrombolysis in presence of ischemic stroke
documented for cerebral CT scan before the 4 hours that initiate the
symptoms (4).

We suggest that the thrombolytic therapy in the ischemic stroke can
be effective in the first 3 hours of the beginning of symptoms if the
cerebral scan do not show signs of hemorrhages. Itis generally recom-
mended to interrupt thrombolysis for PHVT if there is clinical evidence
of a cerebrovascular accident during treatment, and to perform an
urgent cranial CT scan to differentiate between a hemorrhagic and
ischemic origin. If there is no evidence of brain hemorrhage on CT scan,
thrombolytic therapy can be restarted (5).

Fidel Manuel Caceres-Loriga
Department of Cardiology, Institute of Cardiology and
Cardiovascular Surgery, Havana-Cuba
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Author Reply
Dear Author,

Thank you very much for your comprehensive and encouraging
comments on our article published in "letter to editor" section of
Anatolian Journal of Cardiology that | was entirely agree and feel noth-
ing to add on top of it.
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Influence of gender, C- reactive
protein and triglycerides in risk
prediction of coronary heart disease

Koroner arter hastalg riskini ongormede cinsiyet,
C-reaktif protein ve trigliseridin etkisi

Dear Editor,

Having read the article entitled “Clinical hiomarkers of high-density
lipoprotein dysfunction among middle-aged Turks” by Onat et al. (1),
where the mentioned author studied some clinical biomarkers of high-
density lipoprotein dysfunction in a stratified adult Turkish population.
We would like to join the discussion about the influence of gender, and
C-reactive protein (CRP) and triglycerides (TG) levels in risk prediction
of coronary heart disease (CHD). For this purpose, we show the results
of our small-sample study of schizophrenic patients on long-term clo-
zapine, a drug that consistently raises CRP levels, where we evidenced
that women had lower CRP increases than men (about a half) in
response to a constant stimulus as clozapine long-term treatment. Also,
we found that elevated CRP levels were associated with high levels of
cholesterol, low-density lipoprotein and body mass index (2).

Cholesterol and TG, rise CRP levels through the activation of toll-like
receptor 4 (TLR4) and subsequently liberation of proinflammatory cytokines
such as tumor necrosis factor and interleukin -6, among others. This CRP-
release, in turn, can activate TLR4 and lead, under certain circumstances
and/or stimuli to a self-perpetuating cholesterol/TG-CRP loop (3, 4).

Moreover, TLR4 constitutes a link between nutrition, lipids and
proinflammatory cytokines, being TG and cholesterol from any source,
including diet, the most common metabolic-triggers for TLR4 (5). This
TLR4 activation is also gender-dependent, with an LPS-stimulated
accumulation of proinflammatory cytokines, significantly decreased in
women (6), where its production would be facilitated by the presence
of elevated levels of TG.

Putting it all together, we can conclude that women, whose innate
immune response TLR4-mediated as mentioned also by Imahara (6) is
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more decreased than men, requires higher levels of TG than men to
stimulate production of CRP. TLR4 mediated, and that TG constitutes a
clinical biomarker of impaired antiinflammatory or atheroprotective
function in women, while in men it would be CRP, whose release would
not depend on TG; in agreement with the findings of Onat et al. (1), about
the usefulness of CRP and TG, among others, as clinical biomarkers of
impaired or atheroprotective high-density lipoprotein antiinflammatory
function for men and women, respectively.

Roberto Lozano, Reyes Marin®, M-Jesus Santacruz*
Clinics of Pharmacy and *Psychiatry, Hospital Real Ntra Sra de
Gracia, Zaragoza- Spain

References

1. OnatA, Can G, Murat S, Gicek G, Ornek E, Yiiksel H. Clinical biomarkers of
high-density lipoprotein dysfunction among middle-aged Turks. Anadolu
Kardiyol Derg 2012; 12: 628-36.

2. Lozano R. Reducing serum cholesterol levels in women. Neuropsychiatr
Dis Treat 2012; 8: 405-6. [CrossRef]

3. Calabro P Chang DW, Willerson JT, Yeh ET. Release of C-reactive protein in
response to inflammatory cytokines by human adipocytes: linking obesity
to vascular inflammation. J Am Coll Cardiol 2005; 46: 1112-3. [CrossRef]

4. LiuN, Liu J, Ji Y, Lu P Toll-like receptor 4 signaling mediates inflammatory
activation induced by C-reactive protein in vascular smooth muscle cells.
Cell Physiol Biochem 2010; 25: 467-76. [CrossRef]

5. Budick-Harmelin N, Dudas J, Demuth J, Madar Z, Ramadori G, Tirosh 0.
Triglycerides potentiate the inflammatory response in rat Kupffer cells.
Antioxid Redox Signal 2008; 10: 2009-22. [CrossRef]

6. Imahara SD, Jelacic S, Junker CE, 0'Keefe GE. The influence of gender on
human innate immunity. Surgery 2005; 138: 275-82. [CrossRef]

Address for Correspondence/Yazisma Adresi: Dr. Roberto Lozano,
Ramon y Cajal 60, 50004 Zaragoza- Spain E E
Phone: +34976444300 1
E-mail: rlozano@salud.aragon.es .
Available Online Date/Gevrimigi Yayin Tarihi: 21.02.2013 E

©Telif Hakki 2013 AVES Yayincilik Ltd. Sti. - Makale metnine www.anakarder.com web
sayfasindan ulagilabilir.

©Copyright 2013 by AVES Yayincilik Ltd. - Available online at www.anakarder.com
doi:10.5152/akd.2013.086

Author Reply

Sex divergence in rise of serum CRP to pro-inflammatory mediators
Proinflamatuvar mediyatorlerin serum CRP artisinda cinsiyet farki

Dear Author,

Regarding prediction of coronary heart disease, for which we tried
to identify clinical biomarkers in the population at large in our recently
published study (1), Lozano et al. (2) commented on the influence of
gender on circulating C-reactive protein (CRP), representing the inflam-
matory response of the organism. Concurring with our conclusion that,
added to fasting triglyceride concentrations, elevated CRP was pro-
posed to mark high-density lipoprotein (HDL) dysfunction in cardio-
metabolic diseases among men but not in women (in whom elevated
complement C3 was identified as independent marker), the author
pointed out that, in the long-term treatment of schizophrenic patients
with clozapine, a drug that consistently raises CRP levels, women
respond with about half as great a rise in CRP as men.

We have reached the opinion since our study was concluded, that
this sex difference on CRP is related to the association of circulating

Anadolu Kardiyol Derg
2013; 13: 286-94

lipoprotein [Lp] (a) with triglycerides and the possible concomitant
existence of autoimmune activation, a slow process which comprises
aggregation between certain damaged proteins and protective serum
proteins, and predominates in females (3). HDL dysfunction in males is
usually, though not exclusively, due to simple pro-inflammatory state
whereas it is associated in women commonly with inflammation-
induced autoimmune process as well which often involves Lp(a) and
apolipoprotein A-I. The immune complex formation is associated with
complement C3 elevation (4) and with less independence from other
clinical markers of systemic inflammation (including fasting triglycer-
ides) and a lesser degree of rise in CRP levels. Hence, the divergence
between sexes in rise of CRP levels to certain pro-inflammatory media-
tors. One may speculate whether clozapine, beyond stimulating CRP
release, affects in women the induction of autoimmune processes.

Altan Onat .
Emeritus Professor, Cerrahpasa Medical Faculty, Istanbul
University, Istanbul- Turkey
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Can isolated ST elevation in aVR lead
be a sign of acute pulmonary
embolism?

aVR'de izole ST yiikselmesi akut pulmoner emboli
belirtisi olabilir mi?

Dear Editor,

Pulmonary embolism (PE) remains the major challenge of acute
chest disease. The clinical and electrocardiographic manifestations may
deviate to a diagnosis of acute coronary syndrome and even myocardial
infarction. The current report documents the case of a 42-year-old
woman who presented to the emergency department with chest pain
and dyspnea. She had no known history of ischemic heart disease, car-
diomyopathy, arrhythmia, or central nervous system disease. She had a
6-year history of minimal tobacco use. On examination, the patient's
blood pressure was 100/60 mm Hg in the supine position; oxygen satura-
tion, 96%; and heart rate, 123 beats per minute and regular. Her electro-
cardiogram showed interestingly isolated ST elevation in aVR lead and
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diffuse ST depression in all other leads (Fig. 1). Troponin | was top nor-
mal. Chest X-ray findings were unremarkable. As a result, therapy for
acute coronary syndrome was initiated and arrangements were made
for emergency cardiac catheterization for suspected acute coronary
occlusion. Results from an angiogram, however, failed to reveal coronary
artery disease and was normal. After cardiac catheterization, transtho-
racic echocardiography revealed moderate right ventricular enlarge-
ment with mildly reduced function and displacement of the interven-
tricular septum into the left ventricle; however, left ventricular systolic
function was normal. In addition, pulmonary artery pressure was elevat-
ed moderately but the patient did not demonstrate “McConnell's sign”.
CT angiography revealed massive bilateral pulmonary embolism.

As stated previously, ST-segment elevation associated with PE is rare,
and the direct relationship remains unclear. Anteroseptal or anterior
ST-segment elevation was noted in few cases (1-3). Recently it is noted that
the presence of STE in lead aVR in patients with APE is associated with
poor prognosis. The presence of STE in lead aVR could be an easily obtain-
able and noninvasive ECG parameter, helpful in risk stratification of patients
with APE (3, 4). Most ECG abnormalities associated with PE are thought to
be a consequence of a sudden pressure overload on a non-compensatory
right ventricle. This additional strain may induce global or focal myocardial
ischemia. Therefore, another potential theory suggests that ST elevation in
PE results from epicardial or micro-vascular coronary vasospasm induced
by such strain. A third theory suggests that severe hypoxemia induces a
catecholamine surge, which increases myocardial workload and results in
ischemia (1, 3-5). Also the serum potassium level in our patient at the time
of the ECG was 55 mEg/L, lower than that seen in some cases of
ST-segment elevation (1, 5). In addition the severity of metabolic acidosis in
our patient (bicarbonate, 20.3 mEq/L) is less than that seen in cases associ-
ated with ST elevation attributed to metabolic abnormalities. Indeed the
most interesting finding in our case is ST elevation only in aVR lead that
may be seen in few cases of acute coronary syndrome.

In conclusion; specific abnormal findings on ECGs may provide clues
to the diagnosis and according to previous studies (3, 4) for risk stratifica-
tion of PE in patients presenting with chest pain, dyspnea, or both; how-
ever, the present case illustrates the rare and interesting association of
PE with ST-segment elevation in the aVR lead. Therefore, we recommend
that physicians consider the presence of PE in patients with chest pain
or dyspnea, even when ST-segment elevation is present in aVR lead.
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Figure 1. A 12-lead electrocardiogram in patient with acute pulmonary
thromboembolism, note the ST segment elevation in aVR lead

Anita Sadeghpour, Azin Alizadeasl’

Echocardiography research center, Tehran University Medical
Science, Tehran-/ran

1Department of Cardiology, Tabriz University, Tabriz-Iran
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A deadly chain of events in a case;
Deep venous thrombosis, pulmoner
embolism, patent foramen ovale and
cerebral embolism &,

Bir vakada oliimceiil olaylar zinciri; derin ven
trombiisii, pulmoner emboli, patent foromen ovale
ve serebral emboli

A 67-year-old overweight female with history of hypertension was
admitted to our emergency room due to mental confusion, weakness of
the right side of the body and shortness of breath starting 12 hours ago.
She had stable hemodynamic status with a blood pressure of 140/70
mmHg and heart rate of 106 bpm. Her physical examination was unre-
markable with sinus rhythm.

She was diagnosed acute stroke and underwent a cranial magnetic
resonance imaging (MRI). Her cranial MRI showed a large infarct in the
left middle cerebral artery region (Fig. 1). For the determination of the
source of embolus, her echocardiographic examination demonstrated
moderate pulmonary hypertension of 65 mmHg accompanying mild right
ventricle dilatation with spared apical motion (McConnell sign). The car-
diac chambers including main pulmonary artery were clear, and ejection
fraction was normal (65%). Transesophageal echocardiography was per-
formed for further evaluation of the interatrial septum. The contrast study
demonstrated a large amount of bubble passing through a tunnel like
patent foramen ovale (PFO) (<10 mm) (Fig. 2-4. Video 1-3. See correspond-
ing video movie images at www.anakarder.com). All tests were normal
except for a slight elevation of D-dimer (500 mg/L). With suspected pulmo-
nary embolism (PE), we performed a tomographic pulmonary angiography,
and it revealed a large thrombus partially obstructing the proximal parts of
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Figure 1. Brain MRI images of acute cerebral infarctions in the left
middle cerebral artery territory (arrows)
MRI - magnetic resonance imaging, MCA - middle cerebral artery

- s
Figure 2. TEE image from 120 degree midesophageal level shows a
PFO. (Arrow) After administration of agitated saline both spontane-
ously and Valsalva maneuver, plenty of bubble passed through right to
left atrium (Arrow)

PFO - patent foramen ovale, TEE - transesophageal echocardiography

both pulmonary arteries (Fig. 5). Low-molecular-weight heparin with anti-
platelet therapy was started. An extensive thrombus was also detected in
the right femoral vein using lower extremity veins with duplex ultrasound.
As a result, paradoxical cerebral embolism as well as PE caused by deep
venous thrombosis (DVT) and its association with PFO was diagnosed
evidently. During her follow-up period, her hemodynamic condition
remained stable, and all imaging tests were repeated after 8 days. Her
echocardiographic examination showed a decrease in the pulmonary
artery pressure to 40 mmHg without any remarkable changes of the right
heart size. In addition, a slight reduction of thrombus in the pulmonary
arteries was detected by tomographic pulmonary angiography. After a
short period of time, her clinical condition deteriorated and on her cranial
tomography, severe hemorrhage was observed in previous cerebral infarct
region. Unfortunately, the patient was eventually died.
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Figure 3. TEE image from 120 degree midesophageal level shows a
PFO. (Arrow) After administration of agitated saline both spontane-
ously and Valsalva maneuver, plenty of bubble passed through right to
left atrium (Arrow)

PFO - patent foramen ovale, TEE - transesophageal echocardiography
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Figure 4. 3D Real time TEE image form 120 degree midesophageal level
shows an PFO (Arrow)
PFO - patent foramen ovale, TEE - transesophageal echocardiography

PE is an important clinical entity characterized by still a high mortality
rate if not diagnosed early. The most common cause of PE is DVT. The risk
level of all patient with PE should be determined to plan an appropriate
therapy on the basis of three crucial factors; hemodynamic status, right
ventricular dilatation and myocardial injury (1). In case of PE, the right
heart pressures will increase, and in the presence of PFQ, the passage
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Figure 5. Computed tomographic scan of the chest with contrast agent.
(A) Bilateral pulmonary embolism. Arrow point to the pulmonary
emboli (Arrow)

become much easier (2, 3). It is always possible that DVT may lead to
systemic embolism through the PFQ, called as paradoxical embolism (4). If
a cerebral embolism exists, the clinical condition may be predominantly
neurologic, and PE may be overlooked. In the event of cryptogenic stroke,
the existence of PFO and DVT is generally searched, respectively. In these
patients, PE should be kept in mind and investigated. The presence of DVT,
PE, PFO and systemic embolism in a case together seems to be the most
frightening and deadly association, as seen in our case.

Murat Erogjlu, Murat Yalgin®, Zafer Isilak®, Murat Velioglu™*
Department of Emergency Medicine, *Cardiology and **Radiology,
Giilhane Military Medical Academy, Haydarpasa Hospital,
istanbul-Turkey

Video 1. TEE color image from 120 degree midesophageal level
shows an PFQ

PFO - patent foramen ovale, TEE - transesophageal echocardiography

Video 2. TEE color image from 120 degree midesophageal level shows
after administration of agitated saline both spontaneously and Valsalva
maneuver, plenty of bubble passed through right to left atrium

PFO - patent foramen ovale, TEE - transesophageal echocardiography

Video 3. 3D Real time TEE 120 degree midesophageal level shows
an PFO

PFO - patent foramen ovale, TEE - transesophageal echocardiography
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Komplike akut Tip B disseksiyonla &)
basvuran Marfan sendromlu hastada
basarih endovaskiiler greft-stent tedavisi

Successful endovascular stent-grafl treatment in a
patient with Marfan syndrome presenting with
complicated acute Type B dissection

Yirmi bir yasinda erkek hasta, acil servise ani baslayan sirt agrisi,
her iki bacakta uyugsma ve karin agrisi yakinmasi ile bagvurdu. Hastanin
6zgecmisinde, iki yil dnce Ghent kriterlerine gére Marfan sendromu
tanisi alip, mitral valve prolapsusuna bagli ileri derecede mitral yetersiz-
lik, asendan aort anevizmasi ve orta dereceli aort yetersizlik nedeniyle
de Benthall ve mitral protez kapak operasyonu hikayesi bulunmaktaydi.
Yirtilir tarzda sirt agrisi olan hastanin her iki femoral nabizinin zayif oldugu
saptandi. Bunun {izerine yapilan bilgisayarli tomografide sol subklavyan
arter distalinde desendan aortada intimal yirtik ve diseksiyon flebi goriil-
dii (Sekil 1A, B). Hasta; medikal tedaviye direncli siddetli karin ve sirt
agnilarinin devam etmesi ve hemodinamik stabilitenin bozulmasi {izerine
endovaskiiler greft stent uygulamasi igin kateter laboratuvarina alindi.
Sag koldan yapilan aortografide diseksiyon flebinin (yalanci limenin) her
sistolde kanla dolarak abdominal aortada limiinal daralmaya yol agtigi
goriildii (Video 1. Video/hareketli goriintiiler www.anakarder.com’ da
izlenebilir). intimal yirtik alani aortografide belirlendikten sonra (Video 2.
Video/hareketli goriintiiler www.anakarder.com’da izlenebilir) sag femo-
ral arter yolundan intimal yirtigin proksimalindeki saglam dokuyu da igine
alacak sekilde greft stent implante edildi (Video 3. Video/hareketli goriin-
tiiler www.anakarder.com'da izlenebilir). islem sonrasinda kontrol aor-
tografi ile endoleak olmadigi saptanan hasta, islemin dgiincii giiniinde
olaysiz taburcu edildi (Video 4. Video/hareketli goriintiiler www.anakar-
der.com’ da izlenebilir).

Stanford Tip B diseksiyon komplike degilse bugiin igin kabul géren
tedavi secenedi medikal tedavidir. Ancak, komplike akut tip B diseksi-
yon (KATBD) hayati tehdit eden bir klinik tablodur ve acil girisimsel
tedavi gerektirir. Bu amacla, agik cerrahi onarim uzun yillardir basariile
uygulanan konvansiyonel metoddur. Son dekatda ise, endovaskiiler
greft stent (EGS) uygulamasi da pratikte kullanilmaya baslanmgtir.
KATBD’de aclk cerrahi ve EGS'nin kargilastirildigi bir calismada EGS'nin
hastane i¢i erken ddnem sonuclarinin daha iyi oldugu ortaya konulmus-
tur (1). EGS'nin orta donem sonuglarinin agiklandigi baska bir calismada
ise; 1. ve 5. yil sag kalim oranlari sirasiyla %79, %61 saptanmistir (2). Bes
calismanin degerlendirmeye alindigi meta-analizde ise; Yazarlar
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Sekil 1. A) Bilgisayarli tomografide sol subklavyen arter distalinde intimal yirtik (ok) ve B) diseksiyon flebi (iki bash ok) izlenmektedir

EGS'nin erken donem mortaliteyi azaltmis olmasina ragmen, yeniden
girisim oranlarinin ve bazi hasta guruplarindaki basarisinin diisiik olma-
si nedeniyle, uzun dénem sonuglari ve randomize kontrollii caligmalarin
sonuglari agiklanmadan cerrahinin yerini almasina siipheyle baktiklari-
ni belirtmigler (3). EGS'nin basarisinin tartigildigi 6nemli bir grup ise
Marfan sedromlu KATBD hastalaridir. Marfan sendromunda muhtemel
kollojen dokunun farklihgindan dolay! EGS tedavisinden sonra erken ve
gec endoleak komplikasyonu diger KATBD hastalarina kiyasla daha
fazla goriilmektedir (4). Giiniimiizde, Marfan sendromlu KATBD hastala-
rinda EGS, bizim hastamizda da oldugu gibi daha dnceden acik kardiyak
cerrahi gegirmis hastalarda daha gliglii onerilmektedir (5).

Marfan sendromlu KATBD'lerde kanita dayali tedavi segenegini
belirlemek icin randomize klinik ¢aligmalara ihtiyac vardir. Girisimsel
tedavi secenedgini diisiinen hekimler, erken ve ge¢ endoleak komplikas-
yonu yoniinden hastayi iyi degerlendirmelidirler.

Can Yiicel Karabay, Cihan Diindar, Kiirsat Tigen, Cevat Kirma
Kartal Kosuyolu Egitim ve Arastirma Hastanesi, Kardiyoloji Klinigi,
Istanbul-Tiirkiye

Video 1. Islem 6ncesinde sag koldan yapilan aortografi
Video 2. Intimal yirtiktan yalanci limene opak akig!
Video 3. Endovaskiiler stent greftin yerlestiriimesi
Video 4. islem sonrasi aortografi
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Warfarin kullanan hastalara ilaca
iliskin verilen grup egitiminin bilgi
diizeylerine etkisi

The effect of group education about drug usage in
the patient's on warfarin therapy

Tromboembolik olaylarda tedavi amaciyla yaygin olarak antikoagii-
lan bir ilag olan warfarin kullaniimaktadir. Warfarine alternatif ilag
gelisiminde hizli bir ivme olsa da bu ilaglarin giinde iki kez kullanimi, ilag
unutuldugunda nasil uygulama yapilacagi, doz asimindaki énlemler ve
yan etkiler ile ilgili hala net olmayan sonuglar vardir. Bu durum
Warfarinin bir siire daha klinik pratikte yogun olarak kullanilacagi anla-
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Tablo 1. Hastalarin warfarin kullanimina iliskin bazi klinik dzellikleri ve
egitim dncesi-sonrasi bilgi puan ortalamalan

Ozellikler Sayi Yiizde
n %
Warfarin kullanim siiresi
Bir yildan az 6 15
1-5yil 19 415
6 ve lzeri yil 15 375
ilave kronik hastalik 23 57.5
Hipertansiyon 10 43.5
Diyabetus mellitus 7 304
Koroner arter hastaligi 3 13.0
Diger (Akdeniz anemisi, kanser) 3 13.0
Hedeflenen INR* degerini bilme 24 60
Diizenli ilag kullanma 38 95
Diizenli kan testini yaptirma 37 92.5
Warfarin kullanimina iliskin yasanan sorunlar 17 42.5
Burun, dis eti kanamalari, sebepsiz ciltte morluklar 12 71.6
Mide kanamasi 5 29.4
Warfarin kullanimina iligkin Bilgi Diizeyi Egitim Egitim
dncesi | sonrasl
Bilgi diizeyi puan ortalamasi XxSD 4.7+2.8%% | 8.1£1.2%*
*International Normalized Ratio
**p<0.001

mina gelmektedir. Warfarin dozunun ayarlanmast igin diizenli olarak INR
(International Normalized Ratio) kontrolii yapilmalidir. Giinki fazla anti-
koagiilasyon kanama riskini; yetersiz antikoagiilasyon ise tromboembo-
lik riski artirmaktadir (1). Klinik pratikte de bu ilaci herhangi bir endikas-
yonla kullanan hastalarda, sik kanama ve ozellikle protez kapak trom-
biisleri gdzlenmektedir ve ne yazik ki tedavi ydnetimi son derece giigtiir.
Oral antikoagiilan kullanan hastalarin ilag yonetimine ydnelik bireysel
ydnetim bilgi ve becerisinin gelistirilmesi ile 6lim riski, major komplikas-
yon riski dnemli derecede azalmakta, ter6patik INR araligini siirdiirme
siiresi artmaktadir (2). Bu nedenle warfarin kullanan hastalarin ilacin
kullanim nedeni, dnemi, etkisinin kontrolii, ilag-ilag ve ilag-besin etkile-
simlerine iligkin egitim stratejilerinin gelistirilmesi olduk¢a @nemlidir.
Egitim yaklagimlarinda bireysel egitime ilaveten gorsel, yazil materyal-
lerin kullaniimasi ve grup egitimi egitimin etkinligini daha da artiracaktir
(3). Ozellikle hasta ve yakinlarinin bir arada oldugu grup egitiminde
egitime katilan bireylerin deneyimlerini paylagmasi, karsilikh hekim-
hemsire- hasta etkilesimleri hastalarin hem bilgi diizeylerini arttiracak
hem de sosyal destek sisteminin gelismesine katki saglayacaktir.

Bu calismada warfarin kullanan hastalara ilacin etkisi, yan etkisi,
ilag izlemi ve ilag kullamimina iligkin 8z-bakim aktivitelerine ydnelik
saglik ekibi (hekim, hemsire) tarafindan inter aktif yontemle verilen
editimin hastalarin hilgi diizeylerine etkisine bakildi.

On test-son test tipte yapilan calismada, bir iiniversite hastanesi
kardiyoloji poliklinigine basvuran hasta ve yakinlarina egitim igin rande-
vu verildi. Egitim dncesi hastalann ilag kullanimi, izlem ve 6z-bakim
aktivitelerine iligkin bilgi diizeylerini belirlemek igin “Veri Toplama
Formu” ile veriler toplandi. Daha sonra bir hekim ve iki hemsire tarafin-
dan baslangicta onbes dakikalik sunum tarzinda daha sonra ise soru
cevap seklinde interaktif egitim toplantisi yapildi. Egitimin siiresi 40- 60
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ortalama 50 dakika siirdii. Egitimin etkinligini degerlendirmek i¢in egitim
sonrasi “Veri Toplama Formu” tekrar uyguland. ilaca iligkin bilgi diize-
yinin degerlendirilmesinde sifir (0)’'dan 10’a kadar numaralandirilan
sayisal skala kullanildi. Istatistiksel analizde; eslestirilmis t testi ve tek-
rarlayan 6lgiimler ANOVA testi kullanildi. p< 0.05 anlamli kabul edildi

Calismaya katilan 40 hastanin %60 kadin, gogunlugu (%77.5) evli ve
yas ortalamasi 55.2+12.7 idi. Hastalarin %57.5'inde ilave kronik hastali-
gin oldugu, bunlarin %43.5'inde hipertansiyon, %30.4'tinde diyabetes
mellitus oldugu belirlendi. Hastalarin ¢ogunlugunun (%72.5) mitral
kapak hastaligi, %17.5'inin ise operasyon sonrasi emboli nedeniyle
warfarin kullandigi, tamamina yakininin ilaci diizenli kullandigi ve iste-
nen siklikta INR testini yaptirdigi belirlendi. Hastalarin %42.5'inde war-
farin kullamimina bagh sorunlar yasandigi, bu sorunlarin gogunlugunun
(%71) sebepsiz yere ciltte morluklar, burun ve dis etinde kanamalar gibi
mindr, %29.4'liniin ise mide kanamasi gibi major komplikasyonun yasan-
digi saptand.

Hastalarin warfarin ilacini kullanimina iligkin bilgi puan ortalamasi-
nin egitim oncesi (4.7£2.8) orta, egitim sonrasi ise (8.1x1.2) yiiksek
diizeyde oldugu, egitim 6ncesi ve sonrasi bilgi puan ortalamalari arasin-
da istatiksel olarak ileri diizeyde anlamli fark oldugu belirlendi (p<0.001)
(Tablo 1). Calismamizda hastalarin diizenli ilag kullanma ve INR kontolii-
nii yaptirma &nerilerine uyumun yiiksek oldugu ortaya c¢ikmistir.
Calismamizda, hastalarin warfarine iliskin bilgi diizeylerinin orta ve
hekim, hemsire tarafinadan interaktif ydntemle verilen grup egitiminin
bilgi diizeylerini artirmada oldukga etkili oldugu sonuglari diger calisma
sonuglari ile uyumludur (2-5).

Sonug olarak warfarin kullanan hastalara, saglk ekibi tarafindan
ilaca yonelik egitim programlarin gelistirilmesi ve siirdiiriilmesi ile has-
talarin ilaca iligkin bilgi, uyumlarinda ve hasta giivenliginin artmasinda,
warfarin kullammina iliskin komplikasyonlarin dolayisiyla maliyetin
azalmasinda etkili olacaktir.

Tiirkay ﬁ__zcan, Meral Altiok”, Fatma Babalikli
Mersin Universitesi Tip Fakiiltesi, Kardiyoloji Anabilim Dali ve
*Saghk Yiiksekokulu, Mersin- Tiirkiye
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Gok diisiik dogum agirlikh prematiire
bir bebekte basaril aortopulmoner A
pencere cerrahisi

Successful surgical closure of aortopulmonary
window in a very low birth weight premature infant

Yirmi sekiz haftalik 1200 gr dogmus 8 giinliik erkek olgu, solunum sikintisi
nedeniyle hastanemize sevk edildi. Fizik muayenede patolojik olarak tasikardi
ve takipne, interkostal ve subkostal ¢ekilme, S2 sertligi, tiim odaklarda duyulan
devaml iiftirim ve hepatomegali saptandi. Kan basinci 64/18 mmHg 6l¢iildii.
Telekardiyografide kardiyomegali ve konjesyon bulgulari mevcut idi.
Ekokardiyografide apikal anteriyor agilama (Sekil 1A) ve parasternal kisa
eksen (Sekil 1B) gériintiilemelerde; aort ve pulmoner kapaklarin hemen istiin-
de, ¢ikan aort ve ana pulmoner arter arasinda 6 mm genisliginde soldan saga
santh defekt (Video 1, 2. Video/hareketli goriintiiler www.anakarder.com’ da
izlenebilir), suprasternal gdriintilemede inen aortada retrograd diastolik akim
paterni (Sekil 2) oldugu izlendi. Ayrica 3 mm boyutlarinda patent foramen
ovale (PFQ), orta derecede mitral ve trikiispit kapak yetersizligi saptand..
Aortopulmoner pencereye bagl konjestif kalp yetersizligi tanisi ile medikal
tedavi baglandi ve cerrahi kapatma igin kalp damar cerrahisine danigildi.

Aortopulmoner pencere normal olarak gelisen iki semiliiner kapagin
hemen iizerinde, ¢ikan aort ile ana pulmoner arter arasindaki anormal
iliskidir ve aortikopulmoner septasyonda embriyolojik hayatta olusan
defektler nedeniyle olusur. Tiim dogustan kalp hastaliklari arasindaki
insidansi %1'den azdir (1). Semiliiner kapaklarin varligi aortopulmoner
pencere (APP) defektini trunkus arteriosusdan ayirir (1, 2). Yiiksek sol-sag
sant sebebiyle yenidogan déneminde konjestif kalp yetersizligi, gelisme
geriligi ve pulmoner hipertansiyon geligebili. Bu nedenle yenidogan

Sekil 1. Ekokardiyografide apikal anteriyor agilama (A) ve parasternal
kisa eksen (B) goriintiilemelerde ¢ikan aorta ile ana pulmoner arter

arasindaki defekt
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Sekil 2. Ekokardiyografide inen aortada CW Doppler ile alinan retro-
grad diyastolik akim paterni
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déneminde erken cerrahi girisim planlanmali ve geriye déniisiimsiiz pul-
moner vaskiiler hastalik gelismeden defekt kapatiimaldir (2, 3).

Richardson siniflamasina gére APP anatomik olarak ii¢ tipe ayrilmak-
tadir. Tip 1"de defekt dairesel kenarlidir, ¢cikan aort ile ana pulmoner arter
arasinda yerlesir ve kiiciik-orta genisliktedir, tip 2'de nispeten spiral sek-
lindedir ve sag pulmoner arter gikisina kadar yayilma gdsterir, tip 3'de ise
sag pulmoner arter gikan aorttan ayrilir (4). Aortopulmoner pencereye
eslik eden baska bir kardiyak defekt yoksa veya mindr defektler (atriyal
septal defekt, ince PDA, PFO gibi) varsa basit APP'den bahsedilir. Eslik
eden kardiyak defekt, biiyiik arterlerin transpozisyonu, Fallot tetralojisi ve
aortik ark anomalileri gibi daha 6nemli patolojiler ise, kompleks APP olarak
degerlendirilir (3, 5). Olgumuzdaki defekt tip 1 basit APP’ye uymaktaydi.

Tanida ekokardiyografi yeterli bir yontemdir (3). Kalp kateterizasyonu ve
anjiyografi daha gok akciger vaskiiler hastaliginin arastinimasi icin daha
sonraki yaslarda yapilmaktadir (3). Tip 1 APP cerrahi tedavisinde ekstrakor-
poreal dolagim altinda otolog veya PTFE (politetrafloroetilen) yama ile
kapatma, her iki arterin ayrilip ayri ayri yama konulmasi gibi teknikler tanim-
lanmigtir (2-5). inotrop destek tedavisi sonrasi defekt transaortik yolla
perikard yama ile tek seansta basaril bir sekilde kapatildi. Ekstrakorporeal
dolagim sonrasi yogunbakim iinitesinde agik sternum durumda iki giin
izlendikten sonra sternum kapatilarak hasta ekstiibe edildi. Operasyon
sonrasi izlemde komplikasyon gelismedi. Kontrol ekokardiyografilerinde
defektin tamamen kapandigi, inen aortadaki retrograd diyastolik akim
paterninin kayboldugu izlendi. Mitral ve trikiispit kapak yetersizliklerinin
postop ikinci haftada diizeldigi saptandi ve hasta sifa ile taburcu edildi.

Bu olgu, bilgilerimize gdre literatiirdeki en kiigiik yas ve en diisiik
agirhkla opere edilip sifa ile taburcu edilen APP olgusudur. Erken
dénemde konjestif kalp yetersizligi, gelisme geriligi ve pulmoner hiper-
tansiyon gelismesi nedeniyle APP'nin vakit kaybedilmeden medikal
destek tedavi ile birlikte ¢ok diigiik dogum agirlikh prematiire bebekler-
de bile bagaril bir sekilde opere edilebilecegini ve operasyonun gecik-
tirilmemesi gerektigini vurgulamak istiyoruz.

Onder Doksoz, Savas Demirpence, Timur Mese,

Osman Nejat Sariosmanoglu”

izmir Dr. Behcet Uz Cocuk Hastanesi, Cocuk Kardiyolojisi ve
*Kalp-Damar Cerrahisi Klinikleri, izmir- Tiirkiye

Video 1. Ekokardiyografide apikal anteriyor acilama ile elde edilen
goriintiide ¢ikan aorta ile ana pulmoner arter arasindaki defekt
Video 2. Ekokardiyografide renkli Doppler gériintiilemede ¢ikan aorta
ile ana pulmoner arter arasindaki sol-sag santh defekt gériintiisii
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Almanac 2012: congenital heart disease. The journals present selected
research that has driven recent advances in clinical cardiology

Michael Burch! Nathalie Dediet?

1Great Ormond Street Hospital, London- UK
2Department of Paediatric Cardiology, Royal Brompton Hospital, London- UK

ABSTRACT

This Almanac highlights recent papers on congenital heart disease in the major cardiac journals. Over 100 articles are cited. Subheadings
are used to group relevant papers and allow readers to focus on their areas of interest, but are not meant to be comprehensive for all
aspects of congenital cardiac disease. (Anadolu Kardiyol Derg 2013; 13(0): 000-000)

Epidemiology

The prevalence of congenital heart disease in Europe was
recently reported in two major papers. Data from a central data-
base for 29 population- based registries in 16 countries showed
a total prevalence of 8 per 1000 (1). The overall detection rate of
non-chromosomal congenital heart disease prenatally was only
20%, although 40% of severe cases were diagnosed before
birth. It was estimated that each year in the European Union 36
000 children are live born with congenital heart disease and
another 3000 are diagnosed with congenital heart disease but
die as a termination of pregnancy for fetal abnormality. In a sys-
tematic review (2) of 114 papers and 24091 867 live hirths the
prevalence of congenital heart disease increased over time
from 0.6/1000 in 1930 to 9.1/1000 after 1995. The rate stabilised in
the past 15 years but equates to 1.35 million children born each
year with congenital heart disease. The prevalence was higher
in Europe than in North America.

Anincreased risk of congenital heart disease was seen with
assisted reproductive techniques using data from the Paris Reg-
istry of Congenital Malforma-tions (3). The higher risk varied
with the method of assisted reproductive technique and the type
of cardiac abnormality. The authors speculate that this may be
due to the reproductive technology or to the underlying reason
for infertility of the couple.

Genetics

Three-quarters of patients with 22q11.2 deletion syndrome
(22911.2DS) have congenital heart disease and although it is
common practice to test all children with typical cardiac lesions
for 22q11.2DS, many adult patients have not been investigated.
An adult population of 479 patients with typical lesions (tetralogy
of Fallot and pulmonary atresia and ventricular septal defect)
was reviewed (4). Twenty patients were already known to have
22911.2DS but a microdeletion was detected in a further 24
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patients. The authors consider that as the syndrome has impor-
tant clinical and reproductive implications, genetic testing
should be considered in all adult patients with tetralogy of Fallot
and pulmonary atresia with ventricular septal defect.

Tetralogy of Fallot is common in individuals with hemizygous
deletions of chromosome 22q11.2 that remove the cardiac tran-
scription factor TBX1. TBX1 exons were sequenced in 93
patients with non-syndromic tetralogy (5). Single nucleotide
polymorphism analysis was performed in 356 patients with
tetralogy, their parents and healthy controls. Three new variants
not present in 1000 chromosomes from healthy ethnically
matched controls were identified. This study demonstrated that
rare TBX1 variants with functional consequences are presentin
a small proportion of patients with non- syndromic tetralogy. The
thorny issue of the use and interpretation of genetic tests was
reviewed by Caleshu et al. (6)

Familial transposition of the great arteries was shown to be
caused by multiple mutations in the laterality genes (7) in a study
of seven families. This provides evidence that some cases of
familial transposition are caused by mutations in laterality genes
and therefore are part of the same disease spectrum of hetero-
taxy syndrome, and argues for an oligogenic or complex mode of
inheritance in these pedigrees. The editorial by Keavney (8)
considered this a useful step forward in understanding transpo-
sition. Homo- cysteine is known to be an independent risk factor
for congenital heart disease and genetic abnormalities which
affect homocysteine may be expected to influence the inci-
dence of congenital heart problems. This was demonstrated
when a functional variant in methionine synthase reductase
intron-1 significantly increased the risk of congenital heart dis-
ease in the Han Chinese population (9).

Fetal Cardiology

Fetal cardiology remains a cornerstone of congenital heart
practice. The paper by Marek et al. (10) offered a unique over-
view of prenatal diagnosis in the Czech republic, which by virtue
of the strict organisation of the health service enabled a com-
prehensive national registry to develop over two decades. There
were some particular successes and in recent years antenatal
diagnosis of hypoplastic left heart reached 95.8%, whereas
transposition was diagnosed in only 25.6% of cases.

Whether the antenatal development of the cardiac cham-
bers is dependent on flow is debated, but an elegant paper by
Stressig et al. from Bonn (11) demonstrated that preferential
flow to the right heart in the setting of a diaphragmatic hernia
does impair left heart development.

Isolated fetal atrioventricular block was reviewed in a retro-
spective European study of 175 cases (12). Risk factors for poor
outcome were gestation <20 weeks, ventricular rate <50/min,
hydrops and impaired ventricular function. No significant effect of
treatment with corticosteroids was seen. In a multicentre French
study (13), 141 patients with non-immune atrioventricular block,
diagnosed in utero or up to age 15 years, were followed up long

Anadolu Kardiyol Derg
2013; 13: 295-303

term and showed surprisingly good outcomes, with no deaths or
dilated cardiomyopathy at a mean follow-up of 11.6+6.7 years.

Atrioventricular block can reflect prenatal exposure to
maternal anti-SSA/Ro antibodies and the high mortality associ-
ated with cardiac neonatal lupus has been shown (14). In a
non- randomised multicentre study of 20 fetuses exposed to
maternal lupus antibodies (15) it was found that treatment with
intravenous gamma globulin and steroids potentially improved
the outcome for these children, with better than expected sur-
vival. However, a prospective study of 165 fetuses with exposure
to anti-Ro/La antibody found that fetal atrioventricular prolonga-
tion did not predict progression to heart block so management
based on the strategy of identifying and treating fetal atrioven-
tricular prolongation was questioned (16).

Transplacental drug treatment for fetal tachyarrhythmias
was reviewed in a multicentre study (17), which showed the
superiority of flecainide and digoxin; however, the study was
weakened by being non-randomised.

Cardiomyopathy, Heart Failure and

Transplantation

Pre-participation screening for cardiomyopathy is gaining
more attention in the media. An Italian study on the value of pre-
participation screening of children with ECGs demonstrated that
postpubertal persistence of T-wave inversion was associated
with an increased risk of cardiomyopathy (18).

When to propose transplantation remains difficult in ambula-
tory patients. The risk of death and transplantation in paediatric
dilated cardiomyopathy was reviewed in a multicentre database,
and the authors showed that an increased left ventricular end-
diastolic dimension was associated with increased risk of trans-
plantation but not death (19). Work by Giardini et al. (20) has
shown that metabolic exercise testing is useful in predicting
prognosis, but the percentages of predicted values are better
than absolute numbers. Transplantation for congenital heart
disease is generally considered higher risk, although encourag-
ing results were shown in a small adult congenital transplant
series from the UK (21). An American database review of over a
thousand transplants for adult congenital heart disease con-
firmed the high 30-day mortality, but better late survival after
transplantation. Although heart transplants remain a precious
resource, at present the results justify the continued expansion
of adult congenital heart transplant programmes (22).

An international database showed that extracorporeal mem-
brane oxygenation does not appear to be a reliable long-term
circulatory support for children awaiting heart transplantation
(23). Fortunately, other options of support exist, and Stiller et al.
(24) provide a useful overview of mechanical cardiovascular
support in infants and children.

The Single Ventricle
Patients with a single ventricle remain a great focus for con-
genital heart disease resources. Many controversies exist about
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the management of these patients. ACE inhibitors are often used
in this complex circulation, but the effects of their vasodilatation
are unclear. Work in children with bidirectional cavopulmonary
shunts demonstrated that enalaprilat did not increase total car-
diac output but redistributed flow to the lower body, with a
concomitant decrease in arterial oxygen saturation (25). The
authors concluded that it is difficult to increase cardiac output
in these patients and ACE inhibitors should be used with caution
in those with borderline aortic saturations. This work fits rather
well with the results of a randomised multicentre trial, which
found administration of enalapril to infants with single-ventricle
physiology in the first year of life did not improve somatic
growth, ventricular function or heart failure severity (26). In a
further analysis of their study population, the authors have also
shown that the renin aldosterone genotype influences ventricu-
lar remodelling in infants with a single ventricle (27).

The late outcomes after the Fontan operation remain a concern.
In some patients there is a progressive failure of the circulation over
time, the underlying pathophysiology of which is not fully under-
stood. In a review of the current evidence for alterations in the
pulmonary vasculature in Fontan patients, the potential of treat-
ments approved for pulmonary arterial hypertension which may
provide benefits was discussed (28). Liver disease is now recog-
nised as a serious problem late after a Fontan operation. Hepatic
dysfunction and cirrhotic change were often seen in a series of
Fontan patients (29). Hepatic complications were correlated with
the duration of Fontan circulation. The authors concluded that
these patients need regular evaluation of hepatic function, although
some non-invasive hepatic fibrosis markers can be used effectively.
At a recent consensus meeting on this problem the group recom-
mended a prospective study protocol on the assessment of hepatic
function 10 years after a Fontan operation (30).

The use of anticoagulation after a Fontan operation remains
controversial. A multicentre randomised study of warfarin or
heparin after a Fontan procedure was reported (31). A total of
111 patients were randomised. There was a similar, but very,
incidence of thrombosis in both groups: 12/57 with aspirin and
13/ 54 in the warfarin group. Although there were no differences,
the authors concluded that as the thrombosis rate was so high,
alternative approaches should be considered.

Another Fontan controversy involves the use of fenestra-
tions as although they may improve early surgical results, there
is concern about late complications. The late results for fenes-
tra- tion of the systemic venous pathway at the time of the Fon-
tan operation were reported in a multicentre retrospective non-
randomised study (32). Of the 361 fenestrations, there were few
deleterious later outcomes a mean of 8+3 years after surgery.
Saturations were 89% versus 95% in the fenestrated group.

Imaging

Three-dimensional echocardiography is developing rapidly
and its application to congenital heart disease may be one of its
key uses in future years (33). Other emerging imaging methods
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include a new high-resolution ultrasound technique (34). The
authors described the technique in adolescents after coarcta-
tion repair in early childhood and demonstrated increased pre-
ductal arterial intima media thickness, left ventricular mass and
ascending aortic stiffness in adolescents. The more pronounced
cardiovascular abnormalities after coarctation stent implanta-
tion were felt to be related to older patient age at the time of
intervention.

Surgery

The Dutch Congenital Corvitia (CONCOR) registry for adults
with congenital heart disease was reviewed for the results of
surgery in predominantly young adults with congenital heart
disease (35). One-fifth required cardiovascular surgery during a
15-year period and in 40% the surgery was a reoperation. Men
with congenital heart disease had a higher chance of undergo-
ing surgery in adulthood and had a consistently worse long-term
survival after reoperations in adulthood than women.

Detailed functional outcomes 8.1 years (range 2.0-14.0) after
the Ross operation were reported in 45 subjects (aged 24.6
years, range 16.9-52.2 years) who underwent the Ross proce-
dure between 1994 and 2006. Cardiovascular magnetic reso-
nance imaging, echocardiography and cardiopulmonary exer-
cise testing were used (36). The authors demonstrated minor
autograft and homograft dysfunction in the majority of patients
after the Ross procedure, associated with good ventricular
function and exercise capacity. Late survival was compared in a
study of 918 Ross patients and 406 mechanical valve patients
18-60 years of age who survived an elective procedure (1994-
2008). With the use of propensity score matching, late survival
was compared between the two groups (37). In comparable
patients, there was no late survival difference in the first post-
operative decade between the Ross procedure and mechanical
aortic valve implantation with optimal anticoagulation self-
management. The authors demonstrated that survival in these
selected young adult patients was excellent, perhaps as a result
of highly specialised anticoagulation self-management, better
timing of surgery and improved patient selection in recent years.
Despite the advent of the Ross operation, aortic valve surgery in
children remains a complex and difficult area and a useful over-
view was provided by d'Udekem (38).

In a report of neurodevelopmental risk from surgery (39),
neuropsychological and structural brain imaging assessments in
children 16 years of age with transposition of the great arteries
who underwent the arterial switch operation as infants were
reviewed. Children were randomly assigned to total circulatory
arrest or continuous low-flow cardiopulmonary bypass but few
significant differences between the treatment group were
found. However, adolescents with transposition of the great
arteries who have undergone the arterial switch operation are
at increased neurodevelopmental risk. The authors consider
that children with congenital heart disease may benefit from
ongoing surveillance to identify emerging difficulties.
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Tetralogy of Fallot

A study using speckle tracking data in patients with cor-
rected tetralogy of Fallot demonstrated that right ventricular
outlet deformation is delayed, causing a reduction in right ven-
tricular time delay which is significantly related to impairment in
right ventricular performance (40). Late right heart failure is a
serious problem in tetralogy and congenitally corrected trans-
position. In a study of 40 of these patients, with myocardial
contrast echocardiography it was found that right ventricular
myocardial microvascular density of the septal wall in patients
with hypertrophy due to pressure and/or volume overload is
reduced. The authors considered that this may be related to a
reduced myocardial perfusion reserve and impaired right ven-
tricular systolic function (41). A report on the impact of restric-
tive physiology on right ventricular function after repair of tetral-
ogy found that diastolic right ventricular stiffness was increased
(42). However, the lusitropic response to b adrenergic agents
was abnormal regardless of restrictive physiology. In an investi-
gation of 29 asymptomatic children with repaired tetralogy (43),
despite moderate right ventricular dilatation and right bundle
branch block compared with controls, the authors demonstrated
neither right ventricular nor left ventricular dyssynchrony at rest
but exercise induced mechanical dyssynchrony. This was unre-
lated to QRS duration, ventricular volumes and function, or peak
oxygen consumption. In a study of repaired adult tetralogy, left
ventricular longitudinal dysfunction was associated with greater
risk of sudden cardiac death or life-threatening arrhythmias (44).
The authors conclude that in combination with echocardio-
graphic right heart variables, these measures provided impor-
tant outcome information for estimating prognosis.

Pulmonary Hypertension

Further evidence of the benefits of pulmonary vasodilators in
Eisenmenger syndrome was provided in a prospective open-
label study of sildenafil in 84 patients (45). Twelve months of oral
sildenafil treatment was well tolerated and appeared to improve
exercise capacity, systemic arterial oxygen saturation and hae-
modynamic parameters in patients with Eisenmenger syndrome.
The importance of pulmonary vasoreactivity as an independent
predictor of outcome in 38 patients with Eisen-menger receiving
bosentan was reported (46).

A unique national patient cohort of childhood pulmonary
hypertension was reported from the UK (47). The authors
showed, for the first time, that the incidence of pulmonary
hypertension is lower in children than adults and that the clinical
features can be different. Most children present with clinical
evidence of advanced disease, and clinical status at presenta-
tion is predictive of outcome. This 7-year experience confirmed
the significant improvement in survival over historical controls.
The same group also reported a new CT approach to prognosis
(48). They found that fractal branching quantifies vascular
changes and predicts survival in pulmonary hypertension. The
need for paediatric drug development for pulmonary hyperten-
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sion was emphasised by Barst (49). A study of patients with
Eisenmenger syndrome (n=181, age 36.9+12.1 years, 31% with
Down’s syndrome), in whom B-type natriuretic peptide (BNP)
concentrations were measured as part of routine clinical care,
found they predicted outcome (50). In addition, the authors
speculated that disease-targeting treatments may help to
reduce BNP concentrations in this population, while treatment-
naive patients have static or rising BNP concentrations. This
topic was discussed in more detail in an editorial by D’Alto (51).

Arterial Abnormalities in Congenital

Heart Disease

While aortic wall abnormalities have been described in inher-
ited connective tissue disorders such as Marfan syndrome and
bicuspid aortic valve disease (52, 53), recent reports indicate
similar aortic involvement in classical congenital heart disease
entities such as coarctation of the aorta, tetralogy of Fallot and
transposition of the great arteries; MRI is central in defining the
problem (54). Pulmonary artery dilatation is seen with pulmonary
valve abnormalities and connective tissue disease, but also
occurs in association with bicuspid aortic valve, in the absence of
a pulmonary valve abnormality, suggesting a primary vessel wall
pathology predisposing to arterial dilatation (55).

Catheter Intervention

With the increased use of interventional cardiological proce-
dures in the young it is clearly important to consider radiation
exposure. Data from Italy raised a concern that children with
congenital heart disease are exposed to a significant cumulative
dose of radiation (56). Indirect cancer risk estimations and
direct DNA studies showed that children with congenital heart
disease are exposed to a significant radiation dose and empha-
sised the need for strict radiation dose optimisation in children.
The accompanying editorial from Hoffmann and Bremerich
expanded on the risks (57).

New developments in catheterisation techniques continue.
A prospective, randomised, multicentre, investigational device
exemption trial in America compared the use of cutting balloons
with high-pressure balloons in treating pulmonary artery steno-
sis. The authors found a greater efficacy for cutting balloons and
a similar safety profile (58). Data from the UK on over 100 stent
procedures for coarctation from a single centre (59), demon-
strated that stenting for aortic coarctation and re-coarctation is
effective with low-immediate complication rates. Postproce-
dural aneu- rysm was rare and stent fractures were not seen
with the newer- generation stents. The optimal method of fol-
low-up of these patients is unclear with both CTand MRI consid-
ered useful (60). A multicentre observational study from the USA
reported data from 350 children with native coarctation >10 kg
(61). There were 217 stents, 61 balloon angioplasties and 72
surgical procedures. Stenting and surgery were better than bal-
loon angioplasties in reducing upper limb to lower limb blood
pressure gradient at short-term follow-up and had better inte-
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grated aortic arch imaging outcomes. Stent patients had the
shortest stay and the lowest complication rate, although they
were more likely to require a planned intervention. The authors
cautioned over interpretation of the results as the study was not
randomised. Balloon angioplasty for aortic arch obstruction is
commonly needed after the Norwood procedure, and results
from a retrospective review (62) reported that only 58% of those
having an initial balloon angioplasty were free from arch reinter-
vention at 5 years, with the greatest risk of reintervention in
those <3 months at initial intervention and those with less suc-
cessful initial results.

Roberts et al. (63) report multicentre experience of success-
ful percutaneous tricuspid valve replacement using the Melody
valve in 15 patients. All patients had a prior bioprosthetic valve
or conduit in place and had developed significant stenosis or
regurgitation. Encouraging results were reported with the
Edwards SAPIEN transcatheter valve for conduit failure in the
pulmonary position in 36 patients from four centres (64). Helpful
images of this device were published by Lauten et al. (65) The
outcomes of pre-stenting 1 year after using the Melody valve in
the pulmonary position (66) were reported in 65 patients. The
early haemodynamic results were sustained at 1 year, but there
was no evidence of further positive functional remodelling after
the immediate acute effects.

The strategies surrounding cardiac pacing in infants and
children are often debated. A recent multicentre study showed
that left ventricular pacing was associated with better systolic
function than right ventricular pacing (67), and a useful review
put the problems of pacing in children into context (68).

Adult Congenital Heart Disease

The expanding population of adults with congenital heart
disease is reflected in the increasing numbers of publications in
this field. The emerging burden of hospital admissions of adults
with congenital heart disease was described using a Dutch
national registry (69). During 28 990 patient-years, 2908 patients
(50%) were admitted to hospital. Median age at admission was
39 years (range 18-86). Admission rates were at least two times
higher than in the general population, and most marked in the
older-age groups. With the ageing of this population, the authors
advocate timely preparation of healthcare resources.

A paper from Toronto described the respiratory and skeletal
muscle weakness in adults with congenital heart disease which
resembles that seen in older adults with advanced heart failure
(70). The importance of this shift in focus in the mechanisms of
reduced exercise tolerance in congenital heart disease is fur-
ther discussed in the editorial by Giardini (71). Biomarkers may
also have an important role in assessment of these patients. The
relationship of systemic right ventricular function to ECG and
NT-proBNP levels in adults late after the Senning or Mustard
procedure was investigated (72). Circulating NT-proBNP levels
and several surface ECG parameters were shown to constitute
surrogate markers of systemic right ventricular function and
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provide additional information on heart failure status. Although
paediatricians are well aware of the association of Down’s syn-
drome and congenital heart disease, information from the Neth-
erlands documented that 17% of patients with Down’s syndrome
living in residential centres had undiagnosed congenital heart
disease. Thirty-one centres and 1158 patients were included in
the first stage of the study (73). The authors recommend cardiac
screening in older patients with Down’s syndrome, for whom
new therapeutic options are available, and for prevention of
cardiac complications in old age.

Stroke was a major cause of morbidity in adult congenital
heart disease in a retrospective analysis of aggregated Europe-
an and Canadian databases (74) with a total of 23 153 patients
aged 16-91 years (mean 36.4). Among them, 458 patients (2.0%)
had one or more cerebrovascular accident. The highest preva-
lence was in cyanotic lesions 50/215 (23.3%).

A meta-analysis and systematic review of atrial septal
defect closure identified 26 studies including 1841 patients who
underwent surgical closure and 945 who underwent percutane-
ous closure (75). Meta-analysis using a random effects model
demonstrated a reduction in the prevalence of atrial tachyar-
rhythmias after atrial septal defect closure [0R=0.66 (95% CI 0.57
to 0.77)]. This effect was demonstrated after both percutaneous
and surgical closure. Immediate (<30 days) and mid-term (30
days-5 years) follow-up also showed a reduction in the preva-
lence of atrial tachyarrhythmias.

Inuzuka et al. reviewed data of 1375 consecutive adult
patients with congenital heart disease (age 33+13 years) who
underwent cardiopulmonary exercise testing at a single centre
over a period of 10 years (76). They showed that cardiopulmo-
nary exercise testing provides strong prognostic information in
adult patients with congenital heart disease. However, they
considered prognostication should be approached differently,
depending on the presence of cyanosis, use of rate-lowering
drugs and achieved level of exercise.

Pregnancy and Congenital Heart Disease

Heart disease has become the major factor in maternal mor-
tality during pregnancy in developed countries. The increasing
number of women with congenital heart disease surviving to
adult life has made care in pregnancy for this group an important
area of obstetric cardiology. The care needed for this vulnerable
group has been highlighted (77). The outcomes of 405 pregnan-
cies of women with congenital heart disease were investigated
and late cardiac events investigated (78). While adverse events
during pregnancy are well known, the problem of late cardiac
events after pregnancy is less well known. The authors found
pre-pregnancy maternal characteristics can help to identify
women at increased risk for late cardiac events. Adverse car-
diac events during pregnancy were also important and are
associated with an increased risk of late cardiac events.
Opotowsky et al. (79) used the US national registry of hospital
admissions to assess annual deliveries for women with congenital
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heart disease. These increased 34.9% from 1998 to 2007 com-
pared with an increase of 21.3% in the general population.
Women with congenital heart disease were more likely to sustain
a cardiovascular event (4042/100 000 vs 278/100000 deliveries);
arrhythmia was the most common cardiovascular event. Death
occurred in 150/100000 patients with congenital heart disease
compared with 8.2/100000 patients without. Complex disease was
associated with greater odds of having an adverse cardiovascular
event than simple congenital heart disease (8158/100000 vs
3166/100000, multivariable OR=2.0, 95% Cl 1.4 to 3.0).

Lui et al. (80) investigated heart rate response during exer-
cise and pregnancy outcome in women with congenital heart
disease. Peak heart rate, percentage of maximum age predicted
heart rate and chronotropic index were associated with a car-
diac event. Neonatal events occurred in 20%. Peak oxygen
consumption was not associated with an adverse pregnancy
outcome. The authors concluded that an abnormal chronotropic
response correlates with adverse pregnancy outcomes in
women with congenital heart disease and should be considered
in refining risk stratification schemes.

Global Burden of Cardiovascular Disease

Congenital heart disease in developing countries is clearly
important as the great majority of patients are born there. A
concerning finding from New Delhi (81) is that female gender is
an important determinant of non-compliance with paediatric
cardiac surgery. Their prospective study of 405 cases included
in-depth interviews. They concluded that deep-seated social
factors underlie this gender bias. An interesting overview of this
problem is given by Daljit Singh and colleagues (82). In a devel-
oped country (Taiwan) an investigation of 289 patients with adult
congenital heart disease found that female gender was associ-
ated with poor physical and psychological quality of life (83). The
common denominators for quality of life were primarily person-
ality trait, psychological distress and family support, but interest-
ingly, not disease severity.

A patent ductus is an easily treatable lesion but, if untreated,
large ducts can lead to pulmonary vascular disease. Late pre-
sentation in developing countries means that many patients
have a level of pulmonary hypertension that could make inter-
vention dangerous. The results from a study in Mexico (84) are
important and encouraging. They reported 168 patients with
isolated patent ductus arteriosus (PDA) and pulmonary artery
systolic pressure $50 mm Hg. Mean age was 10.3+14.3 years
(median 3.9), PDA diameter was 6.4+2.9 mm (median 5.9), pulmo-
nary artery systolic pressure was 63.5£16.2 mm Hg (median 60),
The overall success rate was 98.2%. Follow-up in 145 (86.3%)
cases for 37.1+/-+24 months (median 34.1) showed further
decrease of the pulmonary pressure to 30.1+7.7mm Hg (p<0.0001).
The authors have shown that in selected cases percutaneous
treatment of hypertensive ductus is safe and effective and that
pulmonary pressures decrease immediately and continue to fall
with time.
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Images of Congenital Heart Disease

Perhaps one of the most alluring aspects of congenital heart
disease is the aesthetics of the abnormalities. This lends itself to
imaging, and congenital heart images brighten up the pages of
many major cardiac journals. Therefore it seems appropriate to
end this Almanac with reference to some of the more stunning
images that reflect the key areas in congenital heart disease
that were discussed above, including intervention (85-91), fetal
and neonatal (92-95), heart failure and mechanical support (96),
adolescent and adult congenital heart disease (97, 98), advanced
imaging with MRI and CT (99, 100) and unusual morphology (101-
107). All of which are well worth a look to brighten up a night
catching up on the cardiac journals.

Contributors MB and ND carried out the literature review;
MB wrote the first draft of the manuscript, which was revised
and approved by both authors.

Competing interest: None.

Provenance and peer review Commissioned; internally peer
reviewed.

References

1. Dolk H, Loane M, Garne E; European Surveillance of Congenital
Anomalies (EUROCAT) Working Group. Congenital heart defects in
Europe: prevalence and perinatal mortality, 2000 to 2005. Circulation
2011; 123: 841-9. [CrossRef]

2. Van der Linde D, Konings EE, Slager MA, et al. Birth prevalence of
congenital heart disease worldwide: a systematic review and
meta-analysis. J Am Coll Cardiol 2011; 58: 2241-7. [CrossRef]

3. Tararbit K, Houyel L, Bonnet D, et al. Risk of congenital heart
defects associated with assisted reproductive technologies: a
population-based evaluation. Eur Heart J 2011; 32: 500-8. [CrossRef]

4. Van Engelen K, Topf A, Keavney BD, et al. 22q11.2 Deletion
Syndrome is underrecognised in adult patients with tetralogy of
Fallot and pulmonary atresia. Heart 2010; 96: 621-4. [CrossRef]

5. Griffin HR, To"pf A, Glen E, et al. Systematic survey of variants in
TBX1 in nonsyndromic tetralogy of Fallot identifies a novel 57 base
pair deletion that reduces transcriptional activity but finds no
evidence for association with common variants. Heart 2010; 96:
1651-5. [CrossRef]

6. Caleshu C, Day S, Rehm HL, et al. Use and interpretation of genetic
tests in cardiovascular genetics. Heart 2010; 96: 1669-75. [CrossRef]

7. De Luca A, Sarkozy A, Consoli F, et al. Familial transposition of the
great arteries caused by multiple mutations in laterality genes.
Heart 2010; 96: 673-7. [CrossRef]

8. KeavneyB. Left, right: a step forward in understanding transposition
of the great arteries. Heart 2010; 96: 653-5. [CrossRef]

9. Zhao JY, Yang XY, Gong XH, et al. Functional variant in methionine
synthase reductase intron-1 significantly increases the risk of
congenital heart disease in the Han Chinese population. Circulation
2012; 125: 482-90. [CrossRef]

10. Marek J, Tomek V, Skovra'nek J, et al. Prenatal ultrasound
screening of congenital heart disease in an unselected national
population: a 21-year experience. Heart 2011; 97: 124-30. [CrossRef]

11. Stressig R, Fimmers R, Eising K, et al. Preferential streaming of the
ductus venosus and inferior caval vein towards the right heart is


http://dx.doi.org/10.1161/CIRCULATIONAHA.110.958405
http://dx.doi.org/10.1016/j.jacc.2011.08.025
http://dx.doi.org/10.1093/eurheartj/ehq440
http://dx.doi.org/10.1136/hrt.2009.182642
http://dx.doi.org/10.1136/hrt.2010.200121
http://dx.doi.org/10.1136/hrt.2009.190090
http://dx.doi.org/10.1136/hrt.2009.181685
http://dx.doi.org/10.1136/hrt.2009.188938
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.050245
http://dx.doi.org/10.1136/hrt.2010.206623

Anadolu Kardiyol Derg
2013; 13: 295-303

20.

21.

22.

23.

24,

25.

26.

associated with left heart underdevelopment in human fetuses with
left-sided diaphragmatic hernia. Heart 2010; 96: 1564-8. [CrossRef]
Eliasson H, Sonesson SE, Sharland G, et al; Fetal working group of the
European association of pediatric cardiology. Isolated atrioventricular
block in the fetus: a retrospective, multinational, multicenter study of
175 patients. Circulation 2011; 124: 1919-26. [CrossRef]

Baruteau AE, Fouchard S, Behaghel A, et al. Characteristics and
long-term outcome of non-immune isolated atrioventricular block
diagnosed in utero or early childhood: a multicentre study. Eur
Heart J 2012; 33: 622-9. [CrossRef]

Izmirli PM, Saxena A, Kim MY, et al. Maternal and fetal factors
associated with mortality and morbidity in a multi-racial/ethnic
registry of anti-SSA/Ro-associated cardiac neonatal lupus.
Circulation 2011; 124: 1927-35. [CrossRef]

Trucco SM, Jaeggi E, Cuneo B, et al. Use of intravenous gamma
globulin and corticosteroids in the treatment of maternal
autoantibody-mediated cardiomyopathy. J Am Coll Cardiol 2011;
57: 715-23. [CrossRef]

Jaeggi ET, Silverman ED, Laskin C, et al. Prolongation of the
atrioventricular conduction in fetuses exposed to maternal anti-
Ro/SSA and anti-La/SSB antibodies did not predict progressive
heart block. A prospective observational study on the effects of
maternal antibodies on 165 fetuses. J Am Coll Cardiol 2011; 57:
1487-92. [CrossRef]

Jaeggi ET, Carvalho JS, De Groot E, et al. Comparison of
transplacental treatment of fetal supraventricular tachyarrhythmias
with digoxin, flecainide, and sotalol: results of a nonrandomized
multicenter study. Circulation 2011; 124: 1747-54. [CrossRef]
Migliore F, Zorzi A, Michieli P et al. Prevalence of cardiomyopathy
in Italian asymptomatic children with electrocardiographic
T-wave inversion at preparticipation screening. Circulation 2012;
125: 529-38. [CrossRef]

Alvarez JA, Orav EJ, Wilkinson JD, et al; Pediatric cardiomyopathy
registry Investigators. Competing risks for death and cardiac
transplantation in children with dilated cardiomyopathy: results
from the pediatric cardiomyopathy registry. Circulation 2011; 124:
814-23. [CrossRef]

Giardini A, Fenton M, Andrews RE, et al. Peak oxygen uptake
correlates with survival without clinical deterioration in ambulatory
children with dilated cardiomyopathy. Circulation 2011; 124:
1713-18. [CrossRef]

Irving C, Parry G, O'Sullivan J, et al. Cardiac transplantation in
adults with congenital heart disease. Heart 2010; 96: 1217-22.
[CrossRef]

Burch M. Is heart transplantation for adult congenital heart
disease an appropriate use of a scarce resource? Heart 2010; 96:
1172-3. [CrossRef]

Almond CS, Singh TP Gauvreau K, et al. Extracorporeal membrane
oxygenation for bridge to heart transplantation among children in
the United States: analysis of data from the organ procurement
andtransplant network and extracorporeal life support organization
registry. Circulation 2011; 123: 2975-84. [CrossRef]

Stiller B, Benk C, Schlensak C. Congenital heart disease: mechanical
cardiovascular support in infants and children. Heart 2011; 97: 596-
602. [CrossRef]

Lee KJ, Yoo SJ, Holtby H, et al. Acute effects of the ACE inhibitor
enalaprilat on the pulmonary, cerebral and systemic blood flow and
resistance after the bidirectional cavopulmonary connection.
Heart 2011; 97: 1343-8. [CrossRef]

Williams RV, Zak V, Ravishankar C, et al; Pediatric Heart Network
Investigators. Factors affecting growth in infants with single
ventricle physiology: a report from the Pediatric Heart Network

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

Burch et al.
Congenital heart disease

301

Infant Single Ventricle Trial. J Pediatr 2011; 159: 1017-22. [CrossRef]
Mital S, Chung WK, Colan SD, et al; Pediatric Heart Network
Investigators. Reninangiotensin-aldosterone genotype influences
ventricular remodeling in infants with single ventricle. Circulation
2011; 123: 2353-62. [CrossRef]

Beghetti M. Fontan and the pulmonary circulation: a potential role
for new pulmonary hypertension therapies. Heart 2010; 96: 911-16.
[CrossRef]

Baek JS, Bae EJ, Ko JS, et al. Late hepatic complications after
Fontan operation; non-invasive markers of hepatic fibrosis and risk
factors. Heart 2010; 96: 1750-5. [CrossRef]

Rychik J, Veldtman G, Rand E, et al. The precarious state of the liver
after afontan operation: summary of a multidisciplinary symposium.
Pediatr Cardiol. Published Online First: 26 April 2012. doi:10.1007/
$00246-012-0315-7. [CrossRef]

Monagle P Cochrane A, Roberts R, et al. A multicenter, randomized
trial comparing heparin/warfarin and acetylsalicylic acid as
primary thromboprophylaxis for 2 years after the Fontan procedure
in children. Fontan Anticoagulation Study Group. J Am Coll Cardiol
2011; 58: 645-51. [CrossRef]

Atz AM, Travison TG, McCrindle BW, et al; Pediatric Heart Network
Investigators. Late status of Fontan patients with persistent
surgical fenestration. J Am Coll Cardiol 2011; 57: 2437-43. [CrossRef]
Vettukattil JJ. Three dimensional echocardiography in congenital
heart disease. Heart 2012; 98: 79-88. [CrossRef]

Sarkola T, Redington AN, Slorach C, et al. Assessment of vascular
phenotype using a novel very-high-resolution ultrasound technique
in adolescents after aortic coarctation repair and/or stent
implantation: relationship to central haemodynamics and left
ventricular mass. Heart 2011; 97: 1788-93. [CrossRef]

Zomer AC, Verheugt CL, Vaartjes I, et al. Surgery in adults with
congenital heart disease. Circulation 2011; 124: 2195-201. [CrossRef]
Puranik R, Tsang VT, Broadley A, et al. Functional outcomes after
the Ross (pulmonary autograft) procedure assessed with magnetic
resonance imaging and cardiopulmonary exercise testing. Heart
2010; 96: 304-8. [CrossRef]

Mokhles MM, Kortke H, Stierle U, et al. Survival comparison of the
Ross procedure and mechanical valve replacement with optimal
self-management anticoagulation therapy: propensity-matched
cohort study. Circulation 2011; 123: 31-8. [CrossRef]

d'Udekem Y. Aortic valve surgery in children. Heart 2011; 97: 1182-9.
[CrossRef]

Bellinger DC, Wypij D, Rivkin MJ, et al. Adolescents with
d-transposition of the great arteries corrected with the arterial
switch procedure: neuropsychological assessment and structural
brain imaging. Circulation 2011; 124: 1361-9. [CrossRef]

van der Hulst AE, Roest AA, Delgado V, et al. Relationship between
temporal sequence of right ventricular deformation and right
ventricular performance in patients with corrected tetralogy of
Fallot. Heart 2011; 97: 231-6. [CrossRef]

Rutz T, de Marchi SE Schwerzmann M, et al. Right ventricular
absolute myocardial blood flow in complex congenital heart
disease. Heart 2010; 96: 1056-62. [CrossRef]

Apitz C, Latus H, Binder W, et al. Impact of restrictive physiology on
intrinsic diastolic right ventricular function and lusitropy in children and
adolescents after repair of tetralogy of Fallot. Heart 2010; 96: 1837-41.
[CrossRef]

Roche SL, Grosse-Wortmann L, Redington AN, et al. Exercise
induces biventricular mechanical dyssynchrony in children with
repaired tetralogy of Fallot. Heart 2010; 96: 2010-15. [CrossRef]
Diller GP Kempny A, Liodakis E, et al. Left ventricular longitudinal
function predicts life-threatening ventricular arrhythmia and death in


http://dx.doi.org/10.1136/hrt.2010.196550
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.041970
http://dx.doi.org/10.1093/eurheartj/ehr347
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.033894
http://dx.doi.org/10.1016/j.jacc.2010.09.044
http://dx.doi.org/10.1016/j.jacc.2010.12.014
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.026120
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.055673
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.973826
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.035956
http://dx.doi.org/10.1136/hrt.2009.184713
http://dx.doi.org/10.1136/hrt.2010.195230
http://dx.doi.org/10.1136/hrt.2010.195230
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.991505
http://dx.doi.org/10.1136/hrt.2009.175067
http://dx.doi.org/10.1136/hrt.2011.225656
http://dx.doi.org/10.1016/j.jpeds.2011.05.051
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.004341
http://dx.doi.org/10.1136/hrt.2010.193912
http://dx.doi.org/10.1136/hrt.2010.201772
http://dx.doi.org/10.1007/s00246-012-0315-7
http://dx.doi.org/10.1016/j.jacc.2011.01.061
http://dx.doi.org/10.1016/j.jacc.2011.01.031
http://dx.doi.org/10.1136/heartjnl-2011-300488
http://dx.doi.org/10.1136/hrt.2011.226241
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.027763
http://dx.doi.org/10.1136/hrt.2009.172965
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.947341
http://dx.doi.org/10.1136/hrt.2009.190520
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.026963
http://dx.doi.org/10.1136/hrt.2010.199919
http://dx.doi.org/10.1136/hrt.2009.191718
http://dx.doi.org/10.1136/hrt.2010.203190
http://dx.doi.org/10.1136/hrt.2010.206169

302

45,

46.

47.

48.

49

50.

51.

52.

53.
54,
55.

56.

57.

58.

59.

60.

61.

62.

Burch et al.
Congenital heart disease

adults with repaired tetralogy of Fallot. Circulation 2012; 125: 24440-6.
[CrossRef]

Zhang ZN, Jiang X, Zhang R, et al. Oral sildenafil treatment for
Eisenmenger syndrome: a prospective, open-label, multicentre
study. Heart 2011; 97: 1876-81. [CrossRef]

D’Alto M, Romeo E, Argiento P et al. Pulmonary vasoreactivity
predicts long-term outcome in patients with Eisenmenger
syndrome receiving bosentan therapy. Heart 2010; 96: 1475-9.
[CrossRef]

Moledina S, Hislop AA, Foster H, et al. Childhood idiopathic
pulmonary arterial hypertension: a national cohort study. Heart
2010; 96: 1401-6. [CrossRef]

Moledina S, de Bruyn A, Schievano S, et al. Fractal branching
quantifies vascular changes and predicts survival in pulmonary
hypertension: a proof of principle study. Heart 2011; 97: 1245-9.
[CrossRef]

Barst RJ. Children deserve the same rights we do: the need for
paediatric pulmonary arterial hypertension clinical drug
development. Heart 2010; 96: 1337-8. [CrossRef]

Diller GP, Alonso-Gonzalez R, Kempny A, et al. B-type natriuretic
peptide concentrations in contemporary Eisenmenger syndrome
patients: predictive value and response to disease targeting
therapy. Heart 2012; 98: 736-42. [CrossRef]

D'Alto M. Brain natriuretic peptide, survival and response to
targeting therapy: another piece in the complex puzzle of
Eisenmenger syndrome. Heart 2012; 98: 681-2. [CrossRef]
Braverman AC. Aortic involvement in patients with a bicuspid
aortic valve. Heart 2011; 97: 506-13. [CrossRef]

Benedetto U, Melina G, Takkenberg JJ, et al. Surgical management
of aortic root disease in Marfan syndrome: a systematic review
and meta-analysis. Heart 2011; 97: 955-8. [CrossRef]

Grotenhuis HB, de Roos A. Structure and function of the aorta in
inherited and congenital heart disease and the role of MRI. Heart
2011; 97: 66-74. [CrossRef]

Kutty S, Kaul S, Danford CJ, et al. Main pulmonary artery dilation in
association with congenital bicuspid aortic valve in the absence of
pulmonary valve abnormality. Heart 2010; 96: 1756-61. [CrossRef]
Ait-Ali L, Andreassi MG, Foffa I, et al. Cumulative patient effective
dose and acute radiation-induced chromosomal DNA damage in
children with congenital heart disease. Heart 2010; 96: 269-74.
[CrossRef]

Hoffmann A, Bremerich J. The danger of radiation exposure in the
young. Heart 2010; 96: 251-2. [CrossRef]

Peng LF, Lock JE, Nugent AW, et al. Comparison of conventional
and cutting balloon angioplasty for congenital and postoperative
pulmonary vein stenosis in infants and young children. Catheter
Cardiovasc Interv 2010; 75: 1084-90.

Chakrabarti S, Kenny D, Morgan G, et al. Balloon expandable stent
implantationfornative andrecurrentcoarctation ofthe aortaeprospective
computed tomography assessment of stent integrity, aneurysm formation
and stenosis relief. Heart 2010; 96: 1212-16. [CrossRef]

Rosenthal E, Bell A. Optimal imaging after coarctation stenting.
Heart 2010; 96: 1169-71. [CrossRef]

Forbes TJ, Kim DW, Du W, et al. Comparison of surgical, stent, and
balloon angioplasty treatment of native coarctation of the aorta: an
observational study by the CCISC (Congenital Cardiovascular
Interventional Study Consortium). J Am Coll Cardiol 2011; 58: 2664-74.
[CrossRef]

Porras D, Brown DW, Marshall AC, et al. Factors associated with
subsequent arch reintervention after initial balloon aortoplasty in
patients with Norwood procedure and arch obstruction. J Am Coll
Cardiol 2011; 58: 868-76. [CrossRef]

63.

64.

65.

66.

67.

68.

69.

70.

n.

72.

73.

74.

75.

76.

71.

78.

79.

80.

Anadolu Kardiyol Derg
2013; 13: 295-303

Roberts PA, Boudjemline Y, Cheatham JP et al. Percutaneous
tricuspid valve replacement in congenital and acquired heart
disease. J Am Coll Cardiol 2011; 58: 117-22. [CrossRef]

Kenny D, Hijazi ZM, Kar S, et al. Percutaneous implantation of the
Edwards SAPIEN transcatheter heart valve for conduit failure in the
pulmonary position: early phase 1 results from an international
multicenter clinical trial. J Am Coll Cardiol 2011; 58: 2248-56. [CrossRef]
Lauten A, Hoyme M, Figulla HR. Severe pulmonary regurgitation
after tetralogy-of- Fallot repair: transcatheter treatment with the
Edwards SAPIEN XT heart valve. Heart 2012; 98: 623-4. [CrossRef]
Nordmeyer J, Lurz P Khambadkone S, et al. Pre-stenting with a
bare metal stent before percutaneous pulmonary valve
implantation: acute and 1-year outcomes. Heart 2011; 97: 118-23.
[CrossRef]

van Geldorp IE, Delhaas T, Gebauer RA, et al. Impact of the
permanent ventricular pacing site on left ventricular function in
children: a retrospective multicentre survey. Working Group for
Cardiac Dysrhythmias and Electrophysiology of the Association for
European Paediatric Cardiology. Heart 2011; 97: 2051-5. [CrossRef]
McLeod KA. Cardiac pacing in infants and children. Heart 2010; 96:
1502-8. [CrossRef]

Verheugt CL, Uiterwaal CS, van der Velde ET, et al. The emerging
burden of hospital admissions of adults with congenital heart
disease. Heart 2010; 96: 872-8. [CrossRef]

Greutmann M, Le TL, Tobler D, et al. Generalised muscle weakness
in young adults with congenital heart disease. Heart 2011; 97: 1164-8.
[CrossRef]

Giardini A. Generalised myopathy in young adults with congenital
heart disease. Heart 2011; 97: 1115-16. [CrossRef]

Plymen CM, Hughes ML, Picaut N, et al. The relationship of
systemic right ventricular function to ECG parameters and
NT-proBNP levels in adults with transposition of the great arteries
late after Senning or Mustard surgery. Heart 2010; 96: 1569-73.
[CrossRef]

Vis JC, de Bruin-Bon RH, Bouma BJ, et al. Congenital heart defects
are underrecognised in adult patients with Down’s syndrome.
Heart 2010; 96: 1480-4. [CrossRef]

Hoffmann A, Chockalingam P, Balint OH, et al. Cerebrovascular
accidents in adult patients with congenital heart disease. Heart
2010; 96: 1223-6. [CrossRef]

Vecht JA, Saso S, Rao C, et al. Atrial septal defect closure is
associated with a reduced prevalence of atrial tachyarrhythmia in
the short to medium term: a systematic review and meta-analysis.
Heart 2010; 96: 1789-97. [CrossRef]

Inuzuka R, Diller GP Borgia F et al. Comprehensive use of
cardiopulmonary exercise testing identifies adults with congenital
heart disease at increased mortality risk in the medium term.
Circulation 2012; 125: 250-9. [CrossRef]

Kaleschke G, Baumgartner H. Pregnancy in congenital and valvular
heart disease. Heart 2011; 97: 1803-9. [CrossRef]

Balint OH, Siu SC, Mason J, et al. Cardiac outcomes after
pregnancy in women with congenital heart disease. Heart 2010; 96:
1656-61. [CrossRef]

Opotowsky AR, Siddigi 0K, D’Souza B, etal. Maternal cardiovascular
events during childbirth among women with congenital heart
disease. Heart 2012; 98: 145-51. [CrossRef]

Lui GK, Silversides CK, Khairy P, et al. Heart rate response during
exercise and pregnancy outcome in women with congenital heart
disease. Alliance for Adult Research in Congenital Cardiology
(AARCC). Circulation 2011; 123: 242-8. [CrossRef]


http://dx.doi.org/10.1161/CIRCULATIONAHA.111.086983
http://dx.doi.org/10.1136/heartjnl-2011-300344
http://dx.doi.org/10.1136/hrt.2010.199661
http://dx.doi.org/10.1136/hrt.2009.182378
http://dx.doi.org/10.1136/hrt.2010.214130
http://dx.doi.org/10.1136/hrt.2010.195248
http://dx.doi.org/10.1136/heartjnl-2011-301522
http://dx.doi.org/10.1136/heartjnl-2012-301832
http://dx.doi.org/10.1136/hrt.2009.183871
http://dx.doi.org/10.1136/hrt.2010.210286
http://dx.doi.org/10.1136/hrt.2010.198713
http://dx.doi.org/10.1136/hrt.2010.199109
http://dx.doi.org/10.1136/hrt.2008.160309
http://dx.doi.org/10.1136/hrt.2009.179135
http://dx.doi.org/10.1136/hrt.2009.170928
http://dx.doi.org/10.1136/hrt.2009.177378
http://dx.doi.org/10.1016/j.jacc.2011.08.053
http://dx.doi.org/10.1016/j.jacc.2010.12.050
http://dx.doi.org/10.1016/j.jacc.2011.01.044
http://dx.doi.org/10.1016/j.jacc.2011.07.040
http://dx.doi.org/10.1136/heartjnl-2011-301399
http://dx.doi.org/10.1136/hrt.2010.198382
http://dx.doi.org/10.1136/heartjnl-2011-300197
http://dx.doi.org/10.1136/hrt.2009.173328
http://dx.doi.org/10.1136/hrt.2009.185595
http://dx.doi.org/10.1136/hrt.2010.213579
http://dx.doi.org/10.1136/hrt.2010.217141
http://dx.doi.org/10.1136/hrt.2010.198648
http://dx.doi.org/10.1136/hrt.2010.197509
http://dx.doi.org/10.1136/hrt.2010.196147
http://dx.doi.org/10.1136/hrt.2010.204933
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.058719
http://dx.doi.org/10.1136/heartjnl-2011-300369
http://dx.doi.org/10.1136/hrt.2010.202838
http://dx.doi.org/10.1136/heartjnl-2011-300828
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.953380

Anadolu Kardiyol Derg
2013; 13: 295-303

81.

82.

83.

84.

85.

86.

87.

Ramakrishnan S, Khera R, Jain S, et al. Gender differences in the
utilisation of surgery for congenital heart disease in India. Heart
2011; 97: 1920-5. [CrossRef]

Singh D, Wander GS, Singh RJ. Gender equality in India for children
with congenital heart disease: looking for answers. Heart 2011; 97:
1897-8. [CrossRef]

Chen CA, Liao SC, Wang JK, et al. Quality of life in adults with
congenital heart disease: biopsychosocial determinants and sex-
related differences. Heart 2011; 97: 38-43. [CrossRef]

Zabal C, Garcia-Montes JA, Buendi ‘a-Herna'ndez A, et al.
Percutaneous closure of hypertensive ductus arteriosus. Heart
2010; 96: 625-9. [CrossRef]

Mullens W, Dubois C, De Keyser J. Images in cardiology: coronary fistula:
a rare case of right heart failure. Heart 2005; 91: 1329. [CrossRef]

Tzifa A, Razavi R. Test occlusion of Fontan fenestration: unique
contribution of interventional MRI. Heart 2011; 97: 89. [CrossRef]
MacDonald ST, Arcidiacono C, Butera G. Fenestrated Amplatzer
atrial septal defect occluder in an elderly patient with restrictive
left ventricular physiology. Heart 2011; 97: 438. [CrossRef]

88.De Vlieger G, Budts W, Dubois CL. Images in cardiology: Horner

89.

90.

91.

92.

93.

94.

syndrome after stenting of a coarctation of the aorta. Heart 2010;
96: 714. [CrossRef]

Mitchell G, Loo B, Morgan-Hughes G. Atrial septal defect closure device,
a threedimensional volume render. Heart 2010; 96: 1222. [CrossRef]
Bartel T, Bonaros N, Miiller S. Device failure weeks to months after
transcatheter closure of secundum type atrial septal defects.
Heart 2010; 96: 1603. [CrossRef]

Deo SV, Burkhart HM, Ammash N, et al. Successful hybrid rescue
of occluded pulmonary artery in pulmonary atresia. Circulation
2011; 123: 2431-3. [CrossRef]

Padalino MA, Vida VL, Bhattarai A, et al. Giant intramural left
ventricular rhabdomyoma in a newborn. Circulation 2011; 124:
2275-7. [CrossRef]

Battista Danzi G, Salice P Mosca F. Double aortic arch in neonates:
optimal definition by means of contrast-enhanced helical CT scan.
Heart 2011; 97: 950. [CrossRef]

Nagashima M, Higaki T, Kurata A. Ectopia cordis with right and left
ventricular diverticula. Heart 2010; 96: 12. [CrossRef]

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Burch et al.
Congenital heart disease

303

Sridharan S, Dedieu N, Marek J. Images in cardiology: power
doppler threedimensional visualisation of aortic arch interruption
in fetal life. Heart 2010; 96: 15. [CrossRef]

Arendt K, Doll S, Mohr FW. Failing mustard circulation with
secondary pulmonary hypertension: mechanical assist device to
achieve reverse pulmonary vascular remodelling for subsequent
heart transplantation. Heart 2010; 96: 14. [CrossRef]

Farahmand P Redheuil A, Chauvaud S, et al. Images in
cardiovascular medicine: septic pulmonary thromboemboli in an
adolescent with tetralogy of Fallot. Circulation 2011; 123: 2164-6.
[CrossRef]

Radojevic J, Redheuil A, Iserin L. Pulmonary atresia with intact
ventricular septum and diastolic liver expansion. Heart 2011; 97:
1813-14. [CrossRef]

Gulati A, Gheta R, Chan CF, et al. Longitudinal follow-up of a right
atrial appendage aneurysm by cardiac magnetic resonance
imaging. Circulation 2011; 123: 2289-91. [CrossRef]

Fukui D, Kai H, Takeuchi T, et al. Longest survivor of pulmonary
atresia with ventricular septal defect: well-developed major
aortopulmonary collateral arteries demonstrated by multidetector
computed tomography. Circulation 2011; 124: 2155-7. [CrossRef]
Defaye P Kane A, Jacon P. An unusual connection of the right and
left inferior pulmonary veins in the left atrium via a common
ostium. Heart 2010; 96: 1951. [CrossRef]

Lee MS, Pande RL, Rao B, et al. Cerebral abscess due to persistent
left superior vena cava draining into the left atrium. Circulation
2011; 124: 2362-4. [CrossRef]

Chaowu Y, Xin S, Shihua Z, et al. Complete transposition of the
atrioventricular valves associated with left ventricular apical
hypoplasia. Circulation 2011; 124: €538-9. [CrossRef]

Cheng ST, Lan CC. Obstructive sleep apnoea syndrome related to
double aortic arch. Heart 2011; 97: 1456-7. [CrossRef]

Jayan JP, Vijayalakshmi IB, Narasimhan C. Images in cardiology: a
rare anomaly: ‘hemitruncus’. Heart 2011; 97: 12.

Jang SW, Rho TH, Kim JH. Membranous interventricular septal
aneurysm resulted in complete atrioventricular block. Heart 2010;
96: 244. [CrossRef]

Salahuddin S, Ramakrishnan S, Bhargava B. Classic supravalvular
aortic stenosis. Heart 2010; 96: 1808. [CrossRef]


http://dx.doi.org/10.1136/hrt.2011.224410
http://dx.doi.org/10.1136/heartjnl-2011-300706
http://dx.doi.org/10.1136/hrt.2010.200709
http://dx.doi.org/10.1136/hrt.2009.185025
http://dx.doi.org/10.1136/hrt.2005.060137
http://dx.doi.org/10.1136/hrt.2010.203687
http://dx.doi.org/10.1136/hrt.2010.211532
http://dx.doi.org/10.1136/hrt.2009.188441
http://dx.doi.org/10.1136/hrt.2010.197012
http://dx.doi.org/10.1136/hrt.2009.185942
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.973636
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.017897
http://dx.doi.org/10.1136/hrt.2010.220947
http://dx.doi.org/10.1136/hrt.2009.192047
http://dx.doi.org/10.1136/hrt.2010.197103
http://dx.doi.org/10.1136/hrt.2009.184580
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.991257
http://dx.doi.org/10.1136/heartjnl-2011-300746
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.010363
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.035469
http://dx.doi.org/10.1136/hrt.2010.203620
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.046102
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.043620
http://dx.doi.org/10.1136/hrt.2010.216390
http://dx.doi.org/10.1136/hrt.2009.175588
http://dx.doi.org/10.1136/hrt.2010.206235

304

Anisina In Memoriam

Prof. Dr. A. Mithat Ozer’in ardindan

In memoriam of Prof. Dr: A. Mithat Ozer

Prof. Dr. Ahmet Mithat Ozer'i 16 Mart 2013 tarihinde kaybettik.
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1953'te Istanbul Tip Fakiiltesini bitirdikten sonra kisa bir siire
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bulunmustur. Ayrica izmir de kurulan ve Tiirkiye'deki pek ok
hocanin katildi§i “Hipertansiyonla Miicadele dernegi” nin kuru-
cusu ve ilk bagkani idi.
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Prof. Dr. Istemi Nalbantgil
Ege Universitesi Tip Fakiiltesi,
Kardiyoloji Anabilim Dali, Emekli Ogretim Uyesi izmir- Tiirkiye

Tel: +90 232 463 25 95 E-posta: inalbantgil@yahoo.com
Cevrimici Yayin Tarihi/Available Online Date: 11.04.2013

O©Telif Hakki 2013 AVES Yayincilik Ltd. Sti. - Makale metnine www.anakarder.com web sayfasindan ulagilabilir.
©Copyright 2013 by AVES Yayincilik Ltd. - Available online at www.anakarder.com

Yazisma Adresi/Address for Correspondence: Prof. Dr. istemi Nalbantgil, Mithatpasa Cad. 750/5 Sapmaz Apt. Kiiiikyal, izmir- Tiirkiye E E
= 1

doi:10.5152/akd.2013.112



The Anatolian Journal of Cardiology®

ANADOLU KARDIYOLOJI DERGISI

GELECEK SAYI (HAZIRAN 2013)
FORTHCOMING ISSUE (JUNE 2013)

OZGUN ARASTIRMALAR / ORIGINAL INVESTIGATIONS

Increased apolipoprotein A-I levels mediate the development of prehypertension among Turks
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Coexistence of accessory mitral &)
papillary muscle and ventricular
septal defect

Aksesuvar mitral papiller kas ve ventrikiiler septal
defekt birlikteligi

A 21-year-old female patient presented with a complaint of exer-
tional dyspnea. On cardiac examination, a grade 3/6 pansystolic mur-
mur was heard over the mesocardiac region. ECG revealed sinus
rhythm and left ventricular hypertrophy with left axis deviation evident
in lateral chest derivations. Transthoracic echocardiography (TTE) dem-
onstrated a left ventricular ejection fraction of 65% and a perimembra-
neous ventricular septal defect (VSD) jet with a 120 mmHg maximal
gradient obtained by the continuous wave Doppler. Right ventricular
chamber size was normal and the calculated Qp/Qs ratio was 1.6.
Apical four chamber and apical short axis views showed an accessory
mitral papillary muscle with its chordae located parallel to the interven-
tricular septum extending to the anterior mitral leaflet. There was no
mitral regurgitation or stenosis, nor an evident stenosis of the left ven-
tricular outflow tract (LVOT) (Fig. 1-3 and Video 1, 2. See corresponding
video/movie images at www.anakarder.com). A subsequent real-time
three-dimensional transesophageal echocardiography (TEE) revealed
the presence of an accessory mitral papillary muscle and an associated
chordae extending from the anterolateral papillary muscle parallel to
the interventricular septum to the edge of the anterior mitral leaflet in
the LVOT and a perimembraneous VSD (Fig. 4, 5 and Video 3, 4. See
corresponding video/movie images at www.anakarder.com). For com-
prehensive evaluation of the anatomy, a cardiac magnetic resonance
imaging was also performed. Vertical long and short-axis images con-
firmed the diagnosis of the accessory papillary muscle originating from
anterolateral papillary muscle and perimembraneous VSD (Fig. 6, Video
5. See corresponding video/movie images at www.anakarder.com). The
patient was scheduled to an elective surgical operation.

Figure 1. TTE in the parasternal long- axis and api-
cal four- chamber views. Color Doppler imaging
demonstrating the perimembraneous VSD, and
two-dimensional echocardiogram showing the
accessory papillary muscle across the LVOT

LVOT - left ventricular outflow tract, TTE - transthoracic echocar-
diography, VSD - ventricular septal defect

Figure 2. TTE in the parasternal long- axis and api-
cal four- chamber views. Color Doppler imaging
demonstrating the perimembraneous VSD, and
two-dimensional echocardiogram showing the
accessory papillary muscle across the LVOT

LVOT - left ventricular outflow tract, TTE - transthoracic echocar-
diography, VSD - ventricular septal defect

110 bpn|

Figure 3. TTE in the modified two-chamber view.
The accessory papillary muscle originating from
the anterolateral papillary muscle is seen

TTE - transthoracic echocardiography

MIT 1ikem

Figure 4. TEE demonstrating the perimembraneous VSD
TEE - transesophageal echocardiography, VSD - ventricular septal defect
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Figure 5. Real-time three-dimensional TEE demon-
strating the accessory papillary muscle extending
from the interventricular septum to the LVOT

LVOT - left ventricular outflow tract, TEE - transesophageal echo-
cardiography

Figure 6. Cardiac MRI in the vertical axis showing
the accessory papillary muscle
MRI - magnetic resonance imaging

Zafer Isilak, Onur Sinan Deveci, Murat Yalcin, Mehmet incedayr”
Departments of Cardiology and *Radio_logy, Giilhane Military
Medical Academy, Haydarpasa Hospital, Istanbul- Turkey

Video 1. TTE in the parasternal long-axis color-Doppler imaging
demonstrating shows the perimembraneous VSD

LVOT - left ventricular outflow tract, TTE - transthoracic echocardiography, VSD - vent-
ricular septal defect

Video 2. TTE in apical four-chamber color-Doppler imaging demons-
trating shows the accessory papillary muscle across the LVOT

LVOT - left ventricular outflow tract, TTE - transthoracic echocardiography

Video 3. TEE shows demonstrating the perimembraneous VSD

TEE - transesophageal echocardiography, VSD - ventricular septal defect

Video 4. Real-time three dimension TEE demonstrating the acces-
sory papillary muscle extending from the interventricular septum to
the LVOT

LVOT - left ventricular outflow tract, TEE - transesophageal echocardiography

Anadolu Kardiyol Derg
2013; 13: E15-E20

Video 5. Cardiac MRI in the vertical axis showing the accessory
papillary muscle
MRI - magnetic resonance imaging
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All-in-one case: constrictive pericarditis,
secundum atrial septal defect,
persistent left superior vena cava and
anomalous drainage of hemiazygos
vein to coronary sinus

Hepsi bir vakada: Konstriiktif perikardit, sekundum
atriyval septal defekt, persistan sol siiperiyor vena
kava ve hemiazigos venin koroner siniise a¢ilmasi

We present a 31-year-old female with history of constrictive peri-
carditis operation due to childhood tuberculosis who complained of
breathlessness and swelling (Fig. 1A). We diagnosed secundum atrial
septal defect (ASD) and dilated coronary sinus (CS) in her control echo-
cardiography (Fig. 1B). Contrast echocardiography via left brachial
venous injection revealed persistent left superior vena cava (PLSVC).
To evaluate the heart and the pericardium, contrast enhanced mul-
tislice computerized tomography was performed via left brachial
venous injection. Volume rendered images showed PLSVC and hemia-
zygos vein anomalous drainage to CS were diagnosed (Fig. 2A, B). There
were no abnormal shunts from PLSVC and hemiazygos vein to other
cardiac areas. Vena cava inferior (VCI) was right- sided and draining to

Figure 1. A) Multislice CT angiogram, three-dimensional bone-win-
dow image of pericardial calcification, B) Color Doppler echocardiog-
raphy showing secundum atrial septal defect

CT - computerized tomography
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Figure 2. A) Multislice CT angiogram, vascular-window image of
PLSVC and pericardial calcification, B) Multislice CT angiogram,
vascular-window image of anomalous drainage of hemiazygos (ADH)
CT - computerized tomography, PLSVC - persistent left superior vena cava

the right atrium. In her right and left ventricular (RV-LV) catheterization,
RV and LV pressure curve showed signs of dip and plateau (square
root) indicating constrictive pericarditis. RV and LV end-diastolic pres-
sure (EDP) were measured as of 35 and 40 mmHg consecutively.
Because of symptoms, severe calcification in the pericardium (Fig.
1A-2A) and high end-diastolic pressure, redo-operation was planned.
Although there are different combinations of this conditions, we have
not found all in one case in the literature.
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Severe pulmonary vein stenosis due to
invasion of metastatic lung cancer

Metastatik akciger kanseri invasyonuna bagli
gelisen ciddi pulmoner ven darligi

A 40-year-old-woman presented to the emergency department with
dyspnea and hemoptysis. She had been complaining of dyspnea and
hemoptysis for about eleven months. On admission, she had dyspnea (class
IV according to the New York Heart Association) and respiratory rate of 28
breaths/min, regular pulse rate of 110 beats/min. The electrocardiogram
showed sinus tachycardia and chest radiography revealed left sided pleural
effusion (Fig. 1A). Transthoracic echocardiography revealed a turbulent
flow in the upper left pulmonary vein in the entrance of left atrium on apical
long-axis position (Fig. 2A). No other cardiac structural abnormalities were
found on transthoracic echocardiography but estimated pulmonary artery
systolic pressure was 70 mmHg. Transesophageal echocardiography and

E-sayfa Ozgiin Géruntiler
E-page Original Images

E-17

multislice computed tomography (MSCT) revealed severe obstruction in the
anastomotic site of left upper pulmonary venous confluence to the left
atrium (Fig.1B) and invasion of the wall of the left atrium. Pulmonary vein
stenosis was diagnosed by spectral Doppler interrogation of the pulmonary
veins (continuous, turbulent flow with calculated mean gradient up to 36
mm Hg) (Fig. 2B, 1C). MSCT also revealed a small mass in the middle lobe
of the lung and metastatic invasion of left upper pulmonary vein (Fig. 1D).
For further staging and therapeutic evaluation patient was sentto a hospital
of respiratory and oncology center.

Figure 1. A) Chest radiography view of left sided pleural effusion, B)
Computed tomography view of stenosis of upper left pulmonary vein of left
atrial wall, C) 2D transesophageal echocardiography apical four-chamber
view of high pulmonary venous gradient (36 mmHg), D) Computed tomog-
raphy; view of a mass in the middle lobe

LA - left atrium, LPV - left pulmonary vein, PA - pulmonary artery, RPV - right pulmonary vein

Figure 2. A) 2D transthoracic echocardiographic apical four-chamber
view of a color imaging turbulent flow in upper left pulmonary vein in
entrance of left atrium. B) 2D transesophageal echocardiography apical
four-chamber view of obstruction of left upper pulmonary vein

LA - left atrium, LUPV - left upper pulmonary vein, LV - left ventricle, RA - right atrium, RV - right
ventricle
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Free-floating intra-aortic thrombus
causing coronary artery occlusion:
appearance in ECG-gated computed
tomography with cine-images &,

Sine-goriintiileri ile EKG-gated BT de koroner arter
tikanmasina neden olan intra-aortik serbest-yiizen
trombiis

A 36-year-old man who admitted to emergency service with chest
pain referred to our clinic for coronary artery computed tomography
(CT) examination. There was no family history of ischemic heart dis-
ease. Electrocardiographic examination was normal. Echocardiography
examination showed suspect hypokinesis in apical region.

Contrast-enhanced CT depicted approximately 1 cm long distal left
anterior descending artery (LAD) occlusion (Fig. 1). Proximal 2/3 seg-
ments of LAD and other coronary arteries were normal and free of even
minor atherosclerotic plaques. CT examination also showed perfusion
defect and hypokinesis in left ventricular apical region (Fig. 2, Video 1. See
corresponding video/movie images at www.anakarder.com). When eval-
uating extra-cardiac structures we saw a pedunculated mass in the
ascending aorta, which was attached to medial wall of aorta with a thin
stalk (Fig. 3). Cine images showed that the mass is highly maobile (Video 2,
3. See corresponding video/movie images at www.anakarder.com). Intra-
aortic thrombus was thought in the first order differential diagnosis.

Figure 1. Contrast-enhanced ECG-gated multi-slice spiral computed
tomography MIP image, diastolic phase shows segmental distal LAD
occlusion. Distal to occlusion there is retrograde\collateral filling (arrow).
Note that proximal and mid segment of LAD is free of arteriosclerosis

ECG - electrocardiogram, LAD - left anterior descending artery

Anadolu Kardiyol Derg
2013; 13: E15-E20

Figure 2. Axial image demonstrates hypodense left ventricular apex
(arrow) relative to normal perfused myocardium

Figure 3. Axial (A) and oblique sagittal (B) images demonstrate a well-
defined, pedunculated, spherical mass (arrows) located in ascending
aorta slightly above the left coronary sinus

Figure 4. Axial image (approximately the same level with figure 3) shows
that the mass in ascending aorta no more exists. Bilateral pleural effusion
and consolidation in the middle lobe is seen after heart attack
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Figure 5. Contrast-enhanced ECG-gated multislice spiral computed
tomography MIP image, demonstrates more proximal LAD (arrow)
occlusion after disappearance of aortic mass

ECG - electrocardiogram, LAD - left anterior descending artery

Twelve days later control CT examination showed that ascending
aorta and thoracic aorta were free of thrombus (Fig. 4). CT examination
showed a new thrombus in the proximal segment of LAD (Fig. 5), which
caused enlargement of perfusion defect effecting both apical and sep-
tal wall of left ventricle. There was severe hypokinesis in the mid and
septal part of left ventricle consisted with LAD territory (Video 4. See
corresponding video/movie images at www.anakarder.com).

Although there was no histopathology diagnosis of the mobile aor-
tic mass, itis highly probable that it was an intra-aortic thrombus, which
was broken away, causing a new more proximal embolus in LAD.

Terman Giimiis, Sergin Akpek, Genco Yiicel
Clinic of Radiology and Cardiology of, VKV American Hospital,
istanbul- Turkey

Video 1. Cine-image two-chamber view shows akinesia in the left
ventricle apex

Video 2. Cine-image shows, mobile mass attached to the wall of
proximal ascending aorta with a thin stalk

Video 3. Cine-image shows the relation of the mass with left coro-
nary artery, aortic valves. Note the mass is very mobile which may
predict its potential to break away

Video 4. Four-chamber cine-image shows akinesia in the mid-septal
region as well as apex. Apex and septum show hypodense suben-
docardium consisted with hypoperfusion
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Interventricular septal cardiac
hydatid cyst mimicking hypertrophic
cardiomyopathy a

Hipertrofik  kardivomiyopatiyi  taklit eden

interventrikiiler septal kist hidatik

A 27-year- old, male patient with nonobstructive hypertrophic cardio-
myopathy was admitted to our clinic with exertional dyspnea. Physical
examination and routine laboratory tests were normal. Transthoracic
echocardiography revealed asymmetric septal hypertrophy (29 mm) with-

A B

Figure 1. A) Asymmetric septal hyperthrophy was evident in transtho-
racic echocardiography, B) A mass surrounded by a hyperechogenic
calcified membrane, containing a water-like fluid (arrow) was dem-
onstrated by transthoracic echocardiography

Ao - aorta, IVS - interventricular septum, LA - left atrium, LV - left ventricle, RA - right atrium
RV - right ventricle

Figure 2. A cystic mass localized in the interventricular septum was
demonstrated on cardiac magnetic resonance imaging
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out gradient in the left ventricular outflow tract (Fig.1 A). A cystic structure
encircled by a hyperechogenic calcified membrane compatible with
cardiac hydatid cyst was demonstrated in apical four -chamber view
(Fig. 1B). A cystic mass localized in the interventricular septum was
demonstrated in cardiac magnetic resonance imaging (Fig. 2, Video 1.
See corresponding video movie images at www.anakarder.com).
Patient was operated with the diagnosis of cardiac mass of unknown
origin. Histopathological examination of surgery specimen revealed
diagnosis of hydatid cyst. Hydatid cyst rarely involves heart and par-
ticularly interventricular septum. The diagnosis of hydatid cyst of the
interventricular septum is difficult because of clinical and radiographic
findings may be lacking or nonspecific.
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Video 1. A cystic mass localized in the interventricular septum was
demonstrated on cardiac magnetic resonance imaging
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