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1 Original Makale

Cesitli orneklerden izole edilen Candidalarin tiir dagilimi ve antifungal
direng oranlari

Distribution of Candida species isolated from various sample and
antifungal resistance ratio

Unsal SAVCI™, Neziha YILMAZ>2

"Hitit Universitesi, Corum Egitim Arastirma Hastanesi, Klinik Mikrobiyoloji Anabilim Dali, Corum,
2Bozok Universitesi, Tip Fakiiltesi, Klinik Mikrobiyoloji Anabilim Dali, Yozgat, TURKIYE

0z
Amacg:Bu calismada Bozok Universitesi Arastirma ve Uygulama Hastanesi'ne basvuran hastalara ait cesitli klinik drneklerden
izole edilen Candidalarin tiir dagihmlari ve antifungal duyarlilik oranlarinin belirlenmesi amaclanmistir.

Gereg ve Yontemler: Ekim 2014-Ocak 2016 tarihleri arasinda Candida turleri izole edilen 42 adet klinik 6rnek retrospektif
olarak degerlendirildi. izolatlarin tanimlanmasinda germ tiip testi ile ticari VITEK 2 Compact® (Biomerieux, France) maya
identifikasyon sistemi kullanildi. izolatlarin antifungal duyarhliklari flukonazol, vorikonazol, kaspofungin, mikafungin,
amfoterisin B ve flusitozin antifungallerini iceren disposable VITEK 2 AST YS02 test kartlar kullanilarak belirlendi.

Bulgular: Cesitli klinik 6rneklerden toplam 42 Candida tiirt izole edildi. C. albicans % 66,7 ile en sik soyutlanan tiir olurken,
non-albicans tlrler %33,3 oraninda saptandi. C.albicans'i sirasiyla C.glabrata (%11,9), C.kefyr (%7,1), C.tropicalis (%4,8),
C.famata (%2,4), C.krusei (%2,4), C.lusitaniae (%2,4) ve C.spherica (%2,4) izledi.

Tum izolatlarin antifungal direng oranlan sirasiyla; flukonazol %14, flusitozin %3, vorikonazol %6, amfoterisin-B %5,
kaspofungin %6, mikafungin %3 oranlari belirlendi. C.albicans izolatlarinda flukonazol diren¢ orani %11 olarak saptandi.
C.kefyr, C.lusitaniae ve C.tropicalis izolatlarinda mevcut antifungallere diren¢ goriilmedi. C.glabrata’nin antifungal direng
orani diger Candida tiirlerine gore daha yuksekti.

Sonuglar: Calismamizda en sik izole edilen C.albican'tan sonra gelen C.glabrata izolatlarinin diger Candida ttirlerine gore
antifungal direncinin daha yuksek oldugu saptanmistir. Son yillarda non-albicans tirlerin ve antifungal direng oranlarinin
artmasi sebebiyle Candidalarin tiir diizeyinde tanimlanmasi ve antifungal duyarlilik testlerinin yapilmasinin gerekliligi
dustnilmektedir.

Anahtar Kelimeler: Candida, antifungal direncg, non-albicans

Corresponding Author™: Unsal SAVCI, MD. Hitit Universitesi, Corum Egitim Arastirma Hastanesi, Klinik Mikrobiyoloji Anabilim Dali, Corum, TURKEY.
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ABSTRACT

Aim: In this study was aimed to determine the antifungal susceptibility and the distribution of Candida species isolated
from different clinical samples of patients admitted to the Bozok University Research and Application Hospital.

Material and Methods: In our study, forty-two Candida species isolated from clinical samples between the October 2014
and January 2016 dates were evaluated retrospectively. For the identification of isolates; germ tube test and commercial
VITEK 2 Compact® (Biomerieux, France) was used the yeast identification system. Antifungal susceptibility of isolates was
detected by using VITEK 2 ASTYSO02 disposable test cards containing fluconazole, voriconazole, caspofungin, micafungin,
amphotericin-B and flucytosine for use with VITEK® 2 instruments.

Results: A total of 42 Candida species were isolated from various clinical specimens. C. albicans was the most frequently
isolated species with 66.7% while non-albicans species were detected in 33.3%. Other Candida species were as follows;
C. glabrata (11.9%), C.kefy is (7.1%), C.tropicalis (4.8%), C.famata (2.4%), C.kruse (2.4%), C.lusitania (2.4%) and C.spherica
(2.4%), respectively.

In allisolates, the rates of antifungal resistance were found 14% for fluconazole, 6% for voriconazole, 5% for amphotericin-B,
6% for caspofungin and 3% for micofungin. Fluconazole resistance rate was found as 11% in C. albicans isolates. In the
isolates of C.kefyr, C.lusitania and C.tropicalis was not saw resistance to existing antifungals. Antifungal resistance ratio of
C. glabrata was higher than the other Candida species.

Conclusion: In our study the isolates of C. glabrata following the most frequently isolated C. albicans were found to have
higher antifungal resistance than the other Candida species. In recent years, due to the increase of non-albicans species
and antifungal resistance rates, it has been thought that identification of Candida species and antifungal susceptibility

tests should be done.

Keywords: Candida, antifungal resistance, non-albicans

Giris

Son yillarda modern tedavi yontemlerinin gelismesi, cesitli
nedenlerle kemoterapi, immunsupresif tedavi sayisinda ve
transplantasyon imkanlarinda artis, yogun bakim Unitesinde
yatan hasta sayisinin artmasi, parenteral beslenme, genis
spektrumlu yada kombine antibiyotik kullaniminda artis, tani
veya tedavi amacli invazif islemlerin uygulanmasi Candida
enfeksiyonlarinin sikhginda artisa yol agmistir [1-3]. Bu hastalar
risk grubu olarak degerlendirilir ve bu hasta grubunda gelisen
firsatgi mantar enfeksiyonlarinin  cogunlugunda Candida
turlerine ait patojenler izole edilmektedir [1,4].

kandidri Candida
enfeksiyonlarinda tani koymak oldukc¢a zordur. Bu nedenle

Kandidemi  ve disinda  invazif
hasta yonetim ve tedavisinde kandidiyazis risk faktorleri goz
onlnde bulundurulmalidir [5]. Candida tirleri nozokomiyal
kan dolasimi enfeksiyonlarina neden olan patojenler arasinda
dordlnci sirada yer almaktadir [6,7]. Hastane mantar
enfeksiyonlarinin buyuk bir kismindan (%80) Candida turleri
sorumludur. Nozokomiyal enfeksiyonlara en sik neden olan
Candida turd Candida albicans'tir [7-9]. Son 15 yildir non-
albicans Candida turlerinin neden oldugu enfeksiyonlarin
sikligi hizla artmistir. Cesitli arastirmalarda fungemi ataklarinin

yaridan fazlasinda non-albicans Candidalarin sorumlu oldugu
gorulmustir. Azollerin yaygin kullanimi  epidemiyolojinin
degismesinde en 6nemli faktor olarak 6ne stirilmastir [10].

Mantar  enfeksiyonlarinin  sikiginin  artisi,  mortalite
ve morbiditede oranlarinda artisa neden olmakta ve
antifungallerin  ampirik  kullanimini  yayginlastirmaktadir.
Antifungallerin ampirik tedavide daha yaygin kullaniimasi,
mantar

direncli izolatlarin  olusumunu kolaylastirmakta

ve direncli izolat oranlarinda artisa sebep olmaktadir.
Antifungallere diren¢ gelisimini azaltmak, etkili antifungal
tedavi uygulamak icin in vitro olarak duyarlilik testlerinin

yapilmasi gerekmektedir [11].

Bu calismada, hastanemizde 16 aylik siire icerisinde cesitli
orneklerden izole edilen Candida tirlerinin fenotipik
identifikasyonu ve antifungal duyarlilik profilinin ortaya

konulmasi amaclanmistir.

Gereg ve Yontemler
Ekim 2014-Ocak 2016 tarihleri arasinda mikrobiyoloji
laboratuarina gelen 14 vajen sdrGntasd, 13 idrar, 7

bronkoalveolar lavaj, 7 balgam ve 1 yara olmak tizere toplam
42 klinik 6rnekte izole edilen Candida tirleri retrosektif olarak
degerlendirildi. Calisma Helsinki Deklarasyonuna uyumlu
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sekilde yirutulmustir. Koyun kanh agar besiyerinde Ureyen
kolonilerin gram boyamasinda maya hiicreleri goériilen 6rnekler,
2 adet sabouraud dekstroz agar besiyerine pasaj alinarak,
besiyerlerinden birisi 37°C, digeri 25°C de 24 saat inkuibe edildi.
izolatlarin tanimlanmasinda germ tiip testi ile ticari VITEK
2 Compact® (Biomerieux, France) maya tanimlama sistemi
kullanildi.
flukonazol,

izolatlarin  antifungallere karsi  duyarliliklar

vorikonazol, kaspofungin, mikafungin,
amfoterisin-B ve flusitozin antifungallerini iceren disposable
VITEK 2 ASTYSO02 test kartlari kullanilarak belirlendi. Bahsedilen
antifungal duyarlilik testleri Clinical and Laboratory Standards

Institute (CLSI) tavsiyeleri g6zoniine alinarak yapildi.

Kullanilan antifungaller icin MIC degerleri; amfoterisin-B icin
< 0,25pg/mL, kaspofungin icin < 0,25pg/mL, flukonazol icin <
Tug/mL, flusitozin icin < 1pug/mL, mikafungin icin < 0,06 pg/
mL ve vorikonazol icin < 0,12 ug/mL dir. Gruplar arasi sayilarin
Ki-Kare Testi kullanildi.
Sonuclar sayi ve ylizde (n,%) olarak verildi.

dagilimiin  karsilastirlmasinda

Bulgular

Hastalarin %50'si (21) erkek, 9%50'si (21) kadindi. Hastalarin
yaslari 2 ile 92 arasinda degisiyordu. 42 izolatin 16 tanesi (%38)
kadin dogum poliklinigi, 8 tanesi (%19) yogun bakim servisi, 15
tanesi(%36) dahili birimler (i¢ hastaliklari, enfeksiyon hastaliklari,
gogis hastaliklar, noroloji, pediatri ve gastroenteroloji
servisleri) ve 3 tanesi (%7) cerrahi birimlerde (Uroloji ve gogus

cerrahi servisleri) tedavi goren hastalardan izole edildi.

C.albicans %66,7 oraniyla en sik, C.glabrata %11,9 oraniyla
ikinci siklikta izole edilen Candida tiirleriydi (Tablo 1).

C.albicans butliin yas gruplarinda en sik gorilen Candida
tartydu. Diger Candida tirlerine 20 yas ve altinda rastlanmadi.
Yirmi yas ve altinda izole edilen tek tiiriin C.albicans oldugu
gorildi.Bununlabirlikte Ki-Kare testiile yapilankarsilastirmada
tarlerin yas gruplarina gore dagiliminda anlamli bir farklilik
bulunamadi (X2=5.4, p=0.979) (Tablo 2).

87

Tum izolatlarda flukonazol diren¢ orani %14, C.albicans
izolatlarinda %11 olarak saptandi. Mikafungine tiim izolatlar
duyarhydi.C.albicansizolatidisindakitiimizolatlarkaspofungin
ve amfoterisin-B ye duyarli olarak saptandi. C.glabrata disinda
flusitozin direnci gorilmedi. C.kefyr, C.lusitaniae ve C.tropicalis
izolatlar tim antifungallere duyarlydi. C.glabrata ise diger
tlrlere gore daha direncliydi. C.famata ve C.spherica'nin
duyarhhk testleri cahsilamadi. Ckrusei izolatlan intrinsik
direncli oldugu flukonazol disindaki diger antifungallere
duyarh olarak saptandi (Tablo 3). Candida izolatlarinin klinik
orneklere gore dagilimi Tablo 4'de gdsterilmistir.




Tartisma

Zamanimizda tip biliminde gelismelerin  sonucu, fungal
enfeksiyonlarin etkiledigi risk gruplar genislemektedir. Candida
turleri nozokomiyal mantar enfeksiyonlarinin %80'den daha
fazlasindan sorumlu olmakla birlikte, nozokomiyal kan dolagimi
enfeksiyon etkenleri arasinda ilk siralarda yer almaktadir. Son
zamanlarda, albicans disi Candida izolatlarinin neden oldugu
enfeksiyonlarin giderek arttigi goriilmektedir. En sik saptanan
tlr olan C.albicans dahil olmak (izere C.parapsilosis, C.tropicalis,
C.glabrata ve Ckrusei tiirleri, insanlarda hastalik etkeni olan 17
Candida turiinlin %95'ini kapsamaktadir [12].

Glndmuizde hospitalize vakalara eslik eden akciger ve renal
hastaliklar, malignensiler gibi durumlarin goérilme sikliginin
artmasi, yasam siresinde artis gibi etkenler ile hospitalize
vakalarda Candida enfeksiyon sikhgi giin gectikce artmaktadir.
Glnimizdeantifungalilaclarile tedavisurecierken baslamasina
karsin, Candida enfeksiyonlarinin mortalite ve morbidite
seviyesi oldukca yuksek seyretmektedir [13]. Arastirmamizda
Candida tirleri genis yas grubu araliginda (2-92 yas)
edildi. Yas artisi ile dogru orantili olarak malignensi ve kronik

izole

hastalik prevelansinin artmasi, ayni zamanda yash bireylerde
immin sistemde zayiflama gibi etkenler géziiniine alindiginda,
bilhassa hospitalize olgularda Candida enfeksiyonlarinin takip
ve tedavilerinde daha dikkatli olunmasi gerekmektedir.
ispanya'da yedi yil boyunca yogun bakim tinitelerinde invaziv
Candida enfeksiyonlari takip edilen bir calismada, kandidemi
gelisen hastalarda antifungal tedavi baslanmasina ragmen
mortalite orani %39 olarak bildirildi. [14]. Hastanemiz yogun
bakim Unitesinde Candida izole edilen sekiz hastadan besi ex
oldu (Mortalite orani %63). Ex olan hastalarin yaslari 60 ile 88
arasinda degismekteydi.

Ulkemizde Candida tiirlerinin dagilimlan ile ilgili yapilan
cahismalarda cogunlukla C. albicans ilk sirada yer almaktadir. Sav
ve ark. [15] 1122 Candida izolatindan; C. albicans 848 (%75,6),
C. glabrata 143 (%12,8), C.parapsilosis 40 (%3,57), C. krusei 33
(%2,94), C. kefyr 33 (%2,94) ve C. Tropicalis 19 (%1,7); Temiz
ve ark. [16] 69 Candida izolatindan; C. albicans 49 (%71,0), C.
tropicalis 6 (%8,7), C. glabrata 6 (%8,7), C. Parapisilosis 5 (%7,3),
C. dubliniensis 2 (%2,9), C. guilliermondii 1 (%1,4) oranlarinda
bildirmislerdir. Diger calismalarda da [17-19] C. albicans
¢ogunlukla en sik izole edilen Candida turU olarak bildirildi.
Son zamanlarda yapilan ¢alismalarda non-albicans tiirlerinde
artis bildirildi. Etiz ve ark. [12] izole ettikleri 280 Candida
susundan en sik C.parapsilosis (%33,9), Sahiner ve ark. [21]
tarafindan kan kiltlrlerinden izole edilen Candida tirleri
sirasiyla; C.parapsilosis (%38,5), C.tropicalis (%30,8), C.albicans
(%26,9) olarak bildirilmistir.
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Degisik Ulkelerde vyapilan calismalarda da C. albicans
cogunlukla en sik izole edilen tur olmustur. Bailly ve ark
[22] 2403 Candida susundan sirasiyla; C. albicans %53, C.
glabrata %16, C.parapsilosis %8, C.tropicalis %8 oranlarinda
ve C.parapsilosis izolasyon oraninin 2004 yilinda %5,7'den
2013 yilinda %8,4%e yiikseldigini bildirmislerdir. ispanya'da
1357 Candida enfeksiyonlu hastanin degerlendirildigi bir
calismada en sik izole edilen C. albicans’i, C. parapsilosis takip
etmistir [23]. Phaller ve ark. [24] en sik C. albicans, ardindan C.
glabrata, Jung ve ark. [25] C.albicans %38, C.parapsilosis %26
ve C.tropicalis %20 oranlarinda tiir dagilimlar bildirmislerdir.
Bizim calismamizda cesitli klinik Orneklerden izole edilen
42 Candida susunda C. albicans %66,7 oraninda en sik
soyutlanan tiir olurken, non-albicans tirler %33,3 oraninda
izole edilmistir. C.albicans'i sirasiyla C.glabrata (%11,9), C.kefyr
(%7,1), C.tropicalis (%4,8), C.famata (%2,4), Ckrusei (%2,4),
C.lusitaniae (%2,4) ve C.spherica (%2,4) izlemistir.

Candida tirlerindeki dagilim cografi bolge farkhliklar ile
birlikte hasta gruplarina gore degisiklikler gostermektedir [26].
GUnumizde Candida enfeksiyonlari ile karsilasma sikliginin
artmasi, Ozellikle yogun bakim Unitelerinde profilaktik
artirmakta, bunun sonucunda

antifungal  kullanimini

antifungallere duyarhhgi azalmis veya direncgli suslarin
olusmasina sebep olmaktadir [27].

Etkin birtriazol olanflukonazol, maliyetininde disiikolmasigibi
nedenler sonucu, maya kaynakl enfeksiyonlarin tedavisinde
en sik kullanilan antifungallerdendir. C. krusei flukonazole
karsi dogal direnclidir ve flukonazoliin C. glabrata'ya karsi
etkisi oldukca sinirlidir [28]. Candida suslarinda flukonazol
direncini Cekin ve ark. [29] %4,5, Temiz ve ark. [16] C.albicans
icin %4, C.glabrata icin %5 ve C.tropicalis icin %5 olarak
bildirmislerdir. Ulkemizde flukonazol direnci % 0-38 arasinda
degismekte olup, diren¢ giderek artmakta ve bolgelere gore
degismektedir [16]. Hastanin dykisiinde flukonazol tedavisi
almis olmasi kandidemi gelisme olasiligini artirmaktadir [30].
Galismamizda tim izolatlarda flukonazol direng¢ orani %14,
C.albicans izolatlarinda flukonazol diren¢ orani %11 olarak
saptanmistir. En yiiksek flukonazol direncine sahip Candida
trt C.glabrata olmustur (%40).
Amfoterisin-Beneskipoliyengrubuilaglardanolan,invaziffungal
enfeksiyon tedavilerinde kullanilan onaylanmis antifungal bir
ilactir [31]. Farkl merkezlerde yapilan ¢alismalarda amfoterisin-
B'ye karsi direng gelisiminin oldukca distik oldugu bildirilmistir
[12,16,17,32-34]. Calismamizda sadece bir C.albicans izolatinda
amfoterisin-B direnci saptanmistir.
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Vorikonazol flukonazolden tiretilen triazol grubu, sentetik,
genis spekturumlu yeni bir antifungal ilactir. Flukonazoliin
etkisinin sinirli oldugu C. krusei ve C. glabra tirleri basta
olmak Uzere diger Candida tiirlerine de etkilidir [16]. Erdem
ve ark. [18] ile Caliskan ve ark. [27] yaptiklar calismalarda
Candida tiirlerinde vorikonazol direnci saptanmazken, Ozbek
ve ark. [35] % 3,63, Hanci ve ark. [36] %22,5 oraninda direng
bildirmislerdir. Calismamizda bir C.albicans, iki C.glabrata
izolatinda vorikonazol direnci saptanmistir.

mikozlarin

GuUnumuzde ¢esitli tedavisinde onay alan

anidulafungin, kaspofungin ve mikafungin ekinokandin
tarevleridir. Flukonazole direngli Candida turlerine karsi
ekinokandinlerin etkinligi mikemmeldir. Candidanin klinik
izolatlari arasinda ekinokandin direnci olduk¢a nadirdir
[37]. Pfaller ve ark. [38] ¢cok merkezli calismalarinda kan
orneklerinden izole edilen C.krusei izolatlarinda %12,5, Etiz ve
ark.[12]Candidasuslarinda kaspofungine %11 oraninda direng
bildirmislerdir. Ozkaya ve ark. [32] ise 93 adet Candida susunda
kaspofungin direncine rastlamamislardir. Calismamizda tim
Candida izolatlari mikafungine duyarli iken, kaspofungin
direnci bir C.albicans izolatinda gorilmstdir.

Flusitozin toksisitesi ylksek bir antifungal olmasindan dolay:
kullanimi oldukca sinirlidir. Caliskan ve ark. [27] ile Pelit ve
ark [17] flusitozin direncine rastlamamislardir. Bayram ve ark.
[19] %4, Erdem ve ark. [18] %1,7 oraninda flusitozin direnci
bildirmislerdir. Uluslararasi SENTRY Antimikrobiyal Strveyans
Programi kapsaminda kan kulturiinden izole edilen 1201
adet Candida izolatinin flusitozin diren¢ orani %4,5 olarak
bildirilmistir [39]. Calismamizda bir C.glabrata izolati disinda
tim Candida tirleri flusitozine duyarlidir. Hastanemizde
flusitozin direncinin disik olmasi, flusitozinin tedavide sinirli
oranda kullanilmasindan kaynaklanabilir.

Sonu¢ olarak calismamizda, identifiye ettigimiz Candida
tirlerinde cesitliligin arttigi ve 6zellikle C.glabrata izolatlarinin
diger Candida turlerine goére antifungal direncinin daha
yuksek oldugu gorilmistir. Son yillarda non-albicans tirlerin
ve antifungal direng oranlarinin da artmasi g6z 6niine alinarak
Candidalann tlr dlzeyinde tanimlanmasi ve antifungal
duyarhlik testlerinin yapilmasi, hem hastanemiz hem de ulke
genelinde Candida enfeksiyonlarinin tedavi protokollerine
katki saglayacagi diislincesindeyiz.

Maddi Destek ve Cikar iliskisi
Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iligkisi yoktur.
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Platelet-to-lymphocyte ratio predicts contrast-induced nephropathy
in acute myocardial infarction

Akut miyokard infarktiistinde trombosit/lenfosit orani kontrast
nefropatisini dngortir

Regayip ZEHIR", Taner SARAK?, Sinan ZEHIR?

'Department of Cardiology, Kartal Kosuyolu Research and Training Hospital, istanbul,
2Department of Cardiology, Hitit University Medical Faculty, Corum,
3Department of Orthopedics, Hitit University Medical Faculty, Corum, TURKEY

ABSTRACT

Aim: Contrast-induced nephropathy (CIN) is responsible for an increased mortality rate and correlates with increases in
hospital stays and the risk of cardiovascular complications. The platelet to lymphocyte ratio (PLR) was introduced as a
potential marker to determine the balance between thrombosis and inflammation and was associated with increased
cardiovascular morbidity and mortality. We investigated whether PLR on admission is an independent risk factor that
predicts the development of CIN in patients with ST-segment elevation myocardial infarction (STEMI) underwent primary
percutaneous coronary intervention (pPCl).

Material and Methods: 1348 consecutive patients with acute STMI who were admitted to our institution and underwent
pPCl were retrospectively evaluated. Data obtained from hospital files and computer records. CIN development was
accepted as the endpoint.

Results: A total of 127 (9.4%) patients experienced CIN. 16 patients underwent renal replacement theraphy. In-hospital
mortality rate was found 2.7% (n = 37). Patients were divided into two groups based on development of CIN. Age (P =
0.001), baseline GFR (P < 0.001), grade 3 and more chronic kidney disease (P < 0.001), baseline creatinin (P < 0.001), EF (P
< 0.001), presence of DM (P < 0.001) were different between groups. In multivariate analyses, PLR (odds ratio [OR] 1.012,
95% confidence interval [CI] 1.006-1.017, P < 0.001) was independently predicted CIN development.

Conclusion: PLR is easily available, widely used, and relatively cheap biomarker, and is an independent predictor of CIN
development in patients with STEMI undergoing pPCI.

Keywords: platelet/lymphocyte ratio, ST-segment elevation acute myocardial infarction, contrast-induced nephropathy
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Amag: Kontrast madde nefropatisi (CIN) uzamis hastanede yatis stresi, artmis kardiyovaskller komplikasyonlar ve
mortalite ile iligkilidir. Trombosit/lenfosit orani (PLR) tromboz ve inflamasyon arasindaki dengeyi gosteren potansiyel
bir belirte¢ olarak tanimlanmis ve artan kardiyovaskuler morbidite ve mortalite ile iliskili bulunmustur. Biz bu ¢alismada

PLR'nin primer perkiitan koroner girisim (pPCl) yapilan ST yiikselmeli miyokard infarktiisti (STEMI) hastalarda CIN gelisimini
tahmin etmede bagimsiz bir risk faktéri olup olmadigi arastirdik.

Geregve Yontemler: Kurumumuza akut STEMlile basvuran ve pPClyapilan 1348 hasta geriye doniik olarak degerlendirildi.
Hastane dosya ve bilgisayar kayitlarindan veriler elde edildi. CIN gelisimi sonlanim noktasi olarak kabul edildi.

Bulgular: 127 (%9.4) hastada CIN gelismisti. 16 hastaya renal replasman tedavisi uygulandi. Hastane ici mortalite orani
%2,7(n = 37) bulunmustur. Hastalar CIN gelisimine gore iki gruba ayrildi. Yas (P = 0,001), bazal GFR (P < 0,001), grade 3 ve
Uzeri kronik bébrek hastaligi (P < 0,001), bazal kreatinin (P < 0,001), EF (P < 0,001), DM varlidi (P < 0,001) gruplar arasinda
farkli idi. Cok degiskenli analizlerde, PLR (odds ratio [OR] 1.012, %95 giiven araligi [CI] 1,006-1,017, P < 0,001) CIN gelisimini
bagimsiz olarak 6ngordu.

Sonuglar: PLR, kolay ulasilabilir yaygin olarak kullanilan ve nispeten ucuz biyomarkerdir ve STEMI nedeniyle pPCl

Introduction

Contrast-induced nephropathy (CIN) is the third most
common cause of renal insufficiency in hospitalized patients.
CIN is responsible for an increased mortality rate of 14% and,
for most patients, correlates with increases in hospital stays
and the risk of cardiovascular complications [1]. The risk of
CIN is even higher in patients referred for primary coronary
angioplasty in the context of acute coronary syndromes. While
it seems that intraarterial administration of contrast medium is
associated with a higher risk of CIN than intravenous infusion
primary coronary angioplasty appears to be a particularly
high-risk procedure, as it affects a population at greater risk of
CIN (i.e. older patients with co-morbidities, such as diabetes,
heart failure and chronic renal failure). The main pit- fall is
that renal function is often unknown at the time of contrast
exposure because primary coronary angioplasty has to be
performed without delay, leaving no time for renal function
assessment. Moreover, the short delay between patient
admission and primary coronary angioplasty significantly
limits the use of pedigree renal protection measures, such
as intravenous hydration (at least prior to the procedure) [2].
Identifying patients at high risk of CIN before PCl is of utmost
clinical importance to make timely pre-procedural decisions
regarding the therapeutic intervention to minimizing the risk.

uygulanan hastalarda CIN gelisiminin bagimsiz bir belirleyicisidir.

Anahtar Kelimeler: trombosit/lenfosit orani, ST yiikselmeli miyokard infarktiisi, kontrast madde nefropatisi

The platelet to lymphocyte ratio (PLR) was introduced
as a potential marker to determine the balance between
thrombosis and inflammation, oncologic and cardiac
disorders. Increased platelet and decreased lymphocyte
counts in the circulation have been associated with increased
cardiovascular morbidity and mortality [3]. Because of the

potential role of inflammation in the development of CIN.

Inthe present study, weinvestigated whether PLRon admission
is an independent risk factor that predicts the development
of CIN in patients with ST-segment elevation myocardial
infarction (STEMI) underwent primary percutaneous coronary
intervention (pPCl).

Material and methods

The study population consisted of 1348 consecutive patients
with acute STEMI who were admitted to our institution and
underwent p-PCl within 12 h of the onset of symptoms
between January 2013 and March 2015. This retrospective
study was conducted in accordance with the principles of
The Declaration of Helsinki. Inclusion criteria were presence
of typical ongoing chest pain lasting for >30 minutes and ST
elevation of at least =2 mm in at least 2 contiguous leads or
new-onset complete left bundle-branch block. The baseline
demographic, clinical and angiographic features, in-hospital
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outcomes, admission laboratory test results were obtained
from hospital files and computer records. Exclusion criteria
were acute renal failure or end-stage renal failure requiring
dialysis, known malignant or chronic inflammatory disease,
recipient of transplanted organs, contrast dye exposure
within the last 10 days, and chronic treatment with steroid or
nonsteroidal anti-inflammatory drugs.

All of pPCl procedures were performed either femoral or radial
approach with a 6F guiding catheter. 300 mg chewable aspirin
and 600 mg loading dose of clopidogrel on admission, and
70 U/kg intravenous standard heparin were administered to
all patients. Non-ionic, iso-osmolar or non-ionic, low-osmolar
contrast media (CM) were used. The use of glycoprotein lIb/llla
receptor blocker (tirofiban) was left to the primary operator’s
discretion. Occlusion of the infarct related artery was crossed
by using a guidewire, direct stenting was implanted whenever
possible; in the remaining cases, manual thrombus aspiration
and/or balloon predilatation were carried out. The type of
stent used was left to the operator’s judgment. If the lesion
anatomy was not suitable for stenting, only balloon dilatation
was performed. After the procedure all patients were
transferred to coronary intensive care unit and guideline-
based cardiac medications were administered at the maximum
tolerated doses. A successful intervention was described as a
reduction in the stenosis or obstruction to less than 50% with
Thrombolysis in Myocardial Infarction (TIMI) grade 2 or 3 flow
after p-PCl. If could not achieved, it was deemed unsuccessful.

Hypertension was defined as use of blood pressure lowering
drugs at admission, systolic pressure >140 mm Hg, or diastolic
pressure >90 mm Hg in measurements. Anemia was defined
as baseline hemoglobin levels <13 g/dL in males and <12 g/dL
in females. Estimated glomerular filtration rate was calculated
by using the Modification of Diet in Renal Disease Formula
[4]. Patients were considered to have hyperlipidemia if they
were being treated with lipid-lowering drugs at the time of
admission or had abnormal fasting lipid test results according
to guidelines [5]. Patients being treated with glucose-lowering
drugs or had a fasting plasma glucose concentration >7
mmol/L or a nonfasting plasma glucose concentration >11.1
mmol/L were considered to have diabetes. CIN was defined
as either an increase in serum creatinine greater than 25% or
an absolute raise in serum creatinine of 0.5 mg/dL within 72
hours of administration of radiocontrast [6].
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Multivessel disease was described as the presence of >50%
stenosis in at least two or more major epicardial arteries.
Cardiogenic shock was defined as marked and persistent (>30
minutes) hypotension with systolic arterial pressure being <
90 mmHg nonresponsive to fluid replacement, or the need of
inotropes or intra-aortic balloon pumping to maintain blood
pressure >90 mmHg due to left ventricular dysfunction, right
ventricular infarction, and mechanical complications.

Echocardiography was performed in all patients and the
left ventricular ejection fraction was calculated by using the
modified biplane Simpson’s method. In-hospital heart failure
was recognised in the presence of Framingham criteria for
the diagnosis of heart failure and left ventricular systolic and/
or diastolic dysfunction on echocardiography. In-hospital
cardiovascular mortality defined as unexplained sudden
death, death from acute MI, heart failure, and arrhythmia. CIN
development was accepted as the endpoint.

Statistical analysis

All analyses were performed using SPSS for Windows version
20.0 (IBM Corporation). Continuous variables are presented
as mean-+standard deviation and categorical variables are
presented as percentages. Group means for continuous
variables were compared using either the unpaired Student’s
t test or the Mann-Whitney U test according to normality.
Categorical variables were compared by the Chi-square test.
Pearson test was used for correlation analysis. Receiver-
operating characteristic (ROC) analyses were used to detect
the cut-off value of PLR in the prediction of CIN. To determine
theindependent predictors of CIN, parameters that were found
to be significant in the univariate analysis were evaluated by
stepwise forward logistic regression analysis. Two-sided P
values <0.5 were considered significant.

Results

The mean age of the patients studied was 57.3+11years and
32.3% of the patients were women. A total of 127 (9.4%) patients
experienced CIN. 16 patients underwent renal replacement
therapy. In-hospital mortality rate was found 2.7% (n = 37).
Patients were divided into two groups based on development
of CIN. The baseline demographic, angiographic and clinic
characteristics of the patient groups are shown in Table 1.



ZEHiR etal

I Contrast-induced nephropathy




N
VARN

Volume 8 Number 3 p: 91-96

Age (P = 0.001), baseline GFR (P < 0.001), grade 3 and more
chronic kidney disease (P < 0.001), baseline creatinine (P <
0.001), EF (P <0.001), presence of DM (P < 0.001) were different
between groups. Patients who developed CIN (group 1) had
more unsuccessful intervention (P < 0.001) than group 2.

Predilatation was done more oftenin group 1 (P=0.02). Longer
stents were implanted in group1 (23.1 £ 6.8 cm, P = 0.04). The
PLR was significantly higher in the CIN group than in the non-
CIN group (187.1 £ 141.6 vs 114.1 £ 67.4, P <0.001). Amount of
contrast media (172.5 + 95.3 vs 144.7 £ 85.1 mL, P < 0.001) was
higher in the CIN than non-CIN group. Patients in group 1 had
higher CRP values (P < 0.001) In-hospital mortality was higher
in group 1 (P < 0.001). PLR was significantly correlated with
CRP in our study (r = 0.224, P < 0.001) Independent predictors

of CIN development are presented in Table 2.

In multivariate analyses, PLR (odds ratio [OR] 1.012,
95% confidence interval [Cl] 1.006-1.017, P < 0.001) was
independently predicted CIN development.

The area under the ROC curve for PLR was 0.74, and a PLR of
>119.2 predicted CIN with sensitivity of 72% and specificity of

63% (0.735, 95% C1 0.691-0.779, P < 0.001; Figure 1).

ROC Curve

0.8

0.6

Sensitivity

0.2

0.0 02 04 06 08 10
1 - Specificity

Figure 1. Receiver operating characteristic curve of PLR for predicting

CIN development
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Discussion

Our study findings showed that PLR, a readily accessible
parameter, is an independent risk factor for CIN in patients
with STEMI. The incidence of CIN in this study (9.4%) was in
agreement with previous reports [7]. Previous studies indicated
that a higher PLR value emerged as a significant independent
predictor of long-term survival in patients who presented with
STEMI. Among the factors we identified for the prediction
of CIN development, impaired renal function (GFR <60mL/
min/1.73m2), EF, CRP and DM were in line with the literature
[8]. Moreover, patients having greater extent of atherosclerosis
revealed by multivessel affection and increased size of tents used
were also significant predictors of CIN in our study population.
It may be related to decreased ventricular function, remote
ischemia and intraprocedural hemodynamic impairments
that result in renal hypoperfusion. We also identified shock
on admission as a predictor of CIN but its role should be
discussed since shock implies potential kidney failure. It is more
a predictor of multifactorial acute renal failure rather than CIN.
But, decreased renal perfusion pressure whatever the cause
aggravates CIN development. PLR was found to be a predictor
of CIN development after angiography in patients without ST
elevation myocardial infarction [9]. However, different from
our population there was enough time to evaluate renal
function and to take adequate renal protective measures
since interventions were planned but not urgently done.
Additionally, in STEMI patients the renal function could not be
accurately evaluated because acute hemodynamic changes
and the contrast medium dose have to be governed primarily
by the complexity of lesions that need to be opened, not by
renal function. Also, we did not exclude patients with impaired
renal function or patients in shock or patients with depressed
left ventricular function and analysed blood test results droven
at emergency department on admission. Our study population
is a homogeneous group of unselected patients with STEMI
undergoing pPCl which is directly relevant to most patients
undergoing pPCl in the general population.

CIN is considered an intrinsic acute kidney injury, usually with
conserved diuresis, but in severe cases acute tubular necrosis
and even end-stage renal disease may develop. However,
irreversible renal function losses occur in rare cases. The
physiopathology of CINis multifactorialandis stillincompletely
understood. Direct toxicity of contrast media, contrast
induced modification in renal microvascular haemodynamics
(increase vasoconstriction and decrease vasodilatation in the
renal medulla), oxidative stress reperfusion injury, tubular
obstruction and inflammation are suggested mechanisms
contribute to its pathogenesis [10,11].

Infarcted heart activates damage-associated signaling pathways
and triggers an intense sterile inflammatory response. Remote
organ inflammation is evidenced by upregulation of VCAM-
1 in renal glomeruli and by the recruitment and infiltration



of inflammatory cells throughout the kidney 24 h following
myocardial infarction [12]. Unlike neutrophils, a lower
lymphocyte count has been observed in acute myocardial
infarction and lower lymphocyte count were found to be
related to more cardiovascular events during the follow up [13].
Moreover, activated platelets recognised as inflammatory cells
release inflammatory and mitogenic substances and promote
the recruitment of more platelets and leukocytes. Formation
of neutrophil-platelet aggregates plugs the microcirculation
and cause reperfusion-related injury. Platelet activation in
STMI is associated with increased generation of circulating
microparticles acknowledged as intercellular communicators
and links between inflammation and thrombosis [14]. PLR reflects
both hyperactive coagulation and inflammatory pathways, and
both of them are the suspected underlying mechanisms of CIN.

We found that the volume of contrast medium was significantly
higher in patients experienced CIN but was not an independent
predictor of CIN development. However, Nymann et al. proved that
an adjustment of contrast amount to the GFR allows a reduction
of the incidence of CIN in STMI [15]. Evolution of clinical practice
and progress in contrast agent development, more usage of low
or iso-osmolar agents may be explanations. Pre-exisiting renal
dysfunction is another independent predictor of CIN development
in our cohort. A greater incidence of baseline chronic kidney
disease was observed in those patients who eventually developed
postprocedural CIN. PLR has role in the evaluation of inflammation
in end stage renal disease and it can predict inflammation and
albuminuria in patients with diabetic nephropathy [16].

The present study has some limitations. It is cross-sectional
retrospective and reflects single center experience. Complete
follow-up data is not adequate. We measured PLR only once at
admission and without correction for potential variability in PLR
levels.To reflect the inflammatory status of patients we assessed
CRP values but more sensitive markers could be evaluated.

As a conclusion the present study results demonstrated that PLR
is easily available, widely used, and relatively cheap biomarker,
and is an independent predictor of CIN development in patients
with STEMI undergoing pPCl. It may also allow risk stratification
and selection of a treatment strategy in patients with STEMI
prior to or during coronary interventional procedures.
Declaration of conflicting interests

The authors declared no conflicts of interest with respect to
the authorship and/or publication of this article.

Funding

The authors received no financial support for the research

and/or authorship of this article.

References

1. McCullough PA, Adam A, Becker CR, et al. CIN Consensus
Working Panel. Epidemiology and prognostic implications of
contrast induced nephropathy. Am J Cardiol. 2006; 98: 5-13.

0)

AN
>

ZEHIR et al
I Contrast-induced nephropathy

Lazaros G, Tsiachris D, Tousoulis D, et al. In-hospital worsening renal
functionis an independent predictor of one-year mortality in patients
with acute myocardial infarction. Int J Cardiol 2012; 155: 97-101.

Temiz A, Gazi E, Gungor O, et al. Platelet/lymphocyte ratio and
risk in-hospital mortality in patients with ST-elevated myocardial
infarction. Med Sci Monit 2014; 22: 660-5.

Levey AS, Bosch JP, Lewis JB, et al. A more accurate method to
estimate glomerular filtration rate from serum creatinine: a new
prediction equation. Modification of Diet in Renal Disease Study
Group. Ann Intern Med 1999; 130: 461-470.

Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA
guideline on the treatment of blood cholesterol to reduce
atherosclerotic cardiovascular risk in adults: a report of the
American College of Cardiology/American Heart Association Task
Force on Practice Guidelines. J Am Coll Cardiol. 2014; 63: 2889-934.

Mehran R, Nikolsky E. Contrast-induced nephropathy: definition,
epidemiology, and patients at risk. Kidney Int Suppl 2006; 100: 11e15.

Chen YL, Fu NK, Xu J, et al. A simple preprocedural score for risk
of contrast-induced acute kidney injury after percutaneous
coronary intervention, Catheter Cardiovasc Interv. 2014; 83:8-16.

AbaciO, Arat Ozkan A, Kocas C, etal. Impact of Rosuvastatin on contrast-
induced acute kidney injury in patients at high risk for nephropathy
undergoing elective angiography. Am J Cardiol. 2015; 115:867-71.

Kocas G, Yildiz A, Abaci O, et al. Platelet-to-Lymphocyte Ratio Predicts
Contrast-Induced Nephropathy in Patients with Non-ST-Segment
Elevation Acute Coronary Syndrome. Angiology. 2015; 66: 964-8.

Wong PC, Li Z, Guo J, Zhang A. Pathophysiology of contrast-
induced nephropathy, Int J Cardiol 2012; 158: 186-192.

Liu Y, Tan N, Zhou YL, et al. High sensitivity C-reactive protein
predicts nephropathy
percutaneous coronary intervention. J Nephrol 2012; 25: 332-340.

contrast-induced after  primary
Ruparelia N, Digby JE, Jefferson A, et al. Myocardial infarction causes
inflammation and leukocyte recruitment at remote sites in the

myocardium and in the renal glomerulus. Inflamm Res. 2013; 62: 515-25.

. Cicek G, Acikgoz SK, Bozbay M, et al. Neutrophil-lymphocyte

ratio and plateletlymphocyte ratio combination can predict
prognosis in patients with ST-segment elevation myocardial
infarction undergoing primary percutaneous coronary

intervention. Angiology 2015; 66: 441-7.

Gawaz M, Langer H, May AE. Platelets in inflammation and
atherogenesis. J Clin Invest 2005; 115: 3378-84.

Nyman U, Aspelin P, Jakobsen J, et al. Controversies in Contrast
Material-induced Acute Kidney Injury: Propensity Score
Matching of Patients with Different Dose/Absolute Glomerular

Filtration Rate Ratios. Radiology. 2015; 277: 633-7.

Akbas EM, Demirtas L, Ozcicek A, et al. Association of epicardial
adipose tissue, neutrophil-to-lymphocyte ratio and platelet-to-
lymphocyte ratio with diabetic nephropathy. Int J Clin Exp Med.
2014,15:1794-801.

96



Turkish Journal of Clinics and Laboratory

To cite this article: Zehir R, Sarak T, Barutcu S, Simsek V, Karadeniz M, Kandemir H. Monocyte count to high-density lipoprotein ratio predicts occlusion of the
infarct-related artery in STEMI. Turk Clin Lab 2017; 8(3): 97-104.

1 Original Article

Monocyte count to high-density lipoprotein ratio predicts occlusion
of the infarct-related artery in STEMI

Monosit sayisi /yliksek yogunluklu lipoprotein orani, STEMI'de enfarktla
iliskili arterin okliizyonunu 6ngértir
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ABSTRACT

Aim: Patency of infarct-related artery (IRA) in patients with ST-segment elevation myocardial infarction (STEMI) before
primary percutaneous coronary intervention (pPCl) is associated with better clinical outcomes. However, there were
limited data regarding the predictors of IRA patency before pPCl in the setting of STEMI. We intended to evaluate the
association of monocyte count to high-density lipoprotein ratio (MHR) with IRA patency in STEMI.

Material and Methods: A total of 726 patients were recruited. IRA patency was determined by the thrombolysis in
myocardial infarction (TIMI) flow grade. According TIMI flow grade in the IRA before PCl, the study population was divided
into two groups as TIMI 0,1 or 2 group (occluded IRA, n=624) and TIMI 3 group (patent IRA, n=102). Blood samples were
collected on admission to calculate MHR. Of all patients, 92 (20.4%) patients revealed pre-pPCI TIMI 3 flow in IRA.

Results: The MHR was significantly higher in occluded IRA group (22.4 £ 5.4 vs 17.8 + 6.9, P < 0.001). Glucose, troponin |, and
platelet to lymphocyte ratio (PLR) levels were also higher in occluded IRA group (P < 0.05). Multivariate regression analysis
demonstrated the MHR on admission (odds ratio [OR]: 1.191; 95% confidence interval [CI]: 1.116-1.272, P < 0.001) and pre-
hospital use of prasugrel or ticagrelor (OR: 7.045; Cl: 1.687-29.414, P = 0.007) as independent predictors of IRA patency.

Conclusion: IRA patency is more frequently found in patients having received fast acting antiplatelet therapy before pPCl
and a higher MHR value independently predicts it.

Keywords: monocyte count to high-density lipoprotein ratio, ST-segment elevation myocardial infarction, infarct-related
artery patency
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Amag: ST segment ylkselmeli miyokard enfarktist (STEMI) olan hastalarda, primer perkitan koroner girisim (pPKI) 6ncesi
enfarktUs iligkili arter acikligi daha iyi klinik sonuclar ile iliskilidir. Bununla birlikte, STEMI ortaminda pPKI 6ncesinde IRA

acikhginin 6ngodrdurtcileri ile ilgili sinirli veri vardir. STEMI'de monosit sayisi /yliksek yogunluklu lipoprotein orani (MHR)
ile enfarktla iligkili arterin acikhgi arasindaki iliskiyi degerlendirmek istedik.

Gereg ve Yontemler: Toplam 726 hasta calismaya alindi. IRA acikligi, miyokard enfarktiisinde tromboliz (TIMI) akim
siniflamasi ile belirlendi. PKI 6ncesi IRA'da TIMI akim derecesine gore calisma populasyonu, TIMI 0,1 veya 2 grup (tikali IRA,
n=624) ve TIMI 3 grubu (patent IRA, n=102) olmak Uzere iki gruba ayrildi. MHR hesaplamak icin basvuruda kan 6rnekleri
toplandi. Tim hastalarin 92'sinde (%20,4) IRA'da pre-pPKI TIMI 3 akimi vardi.

Bulgular: MHR, tikanan IRA grubunda anlaml derecede yiksekti (22,4 + 5,4'e karsilhk 17,8 + 6,9, P < ,001). Tikali IRA
grubunda, glikoz, troponin i ve trombosit/lenfosit orani (PLR) diizeyleri de yiiksekti (P < 0.05). Cok degiskenli regresyon
analizinde, basvuru sirasindaki MHR degeri (odds orani [1,391]; %95 guiven araligi [Cl]: 1,116-1,272, P < 0,001) ve prasugrel
veya tikagrelorun hastane oncesi kullanimi (OR: 7,045; CI:1,687-29,414, P = 0,007) IRA acikliginin bagimsiz éngorduriculeri
olarak bulundu.

Sonuglar: IRA acikhgi, pPKI dncesi hizli etkili antitrombosit tedavi alan hastalarda daha sik goriilmektedir ve daha disiik
bir MHR degeri IRA acikligini bagimsiz bir sekilde tahmin eder.

Anahtar Kelimeler: monosit sayisi /yliksek yogunluklu lipoprotein orani, ST segment yikselmesi miyokard enfarktisd,

infarktla iliskili arter agikhg

Introduction

Immediate reperfusion of ischemic myocardium is crucial for
restoring normal cardiac function in ST-segment elevation
myocardial infarction (STEMI). Infarct-related artery (IRA)
patency prior to mechanical reperfusion is associated with
better clinical outcomes in patients with STEMI [1]. Early
reperfusion of the culprit artery before the procedure also
improves post procedural success and maintenance of
ventricular function [2]. Thus, factors related to pre-procedural
IRA patency may yield additional prognostic information.

Monocytes are involved in evolvement of vulnerable plaques in
STEMI[3]. Onthe other hand, low high-density lipoprotein (HDL)
levels were associated with increased in-hospital mortality after
myocardial infarction [4]. Monocyte counts to HDL ratio (MHR)
is a novel parameter independently and significantly predicting
short-term and long-term mortality in STEMI [5]. Moreover,
MHR serves as a simple assessment tool for inflammatory status
and represents atherosclerotic burden [6].

However, there were no data about its predictive value for
spontaneous recanalization of blood flow in the IRA. In this
study, we aimed to investigate the relationship between on
admission MHR and IRA patency in patients with STEMI.

Material and methods

We retrospectively enrolled 726 consecutive patients who
underwent coronary angiography with a diagnosis of
STEMI between February 2015 and May 2016 in our tertiary
center. The study was conducted in accordance with the
principles of the Declaration of Helsinki. The STEMI was
defined as symptoms of acute myocardial infarction lasting
> 30 minutes with the presence of new or presumed new
>1 mm ST-segment elevation in > 2 contiguous leads or left
bundle branch block [7]. Diagnosis was later confirmed by
subsequent increase in Troponin | level. Patients with clinical
evidence of severe valvular heart disease, active cancer,
hematological proliferative disorders, active hepatobiliary
diseases, chronic antihyperlipidemic treatment, active
infection, chronic inflammatory disease, receiving steroid
therapy for autoimmune disease, and patients without a
recorded measurement of admission laboratory parameters
including cholesterol levels before coronary angiography
were excluded from this study. Previous history of Ml either
STEMI or non-STEMI was also accepted as an exclusion criteria.

The study was confirmed by the local ethics committee.

The baseline demographic, cilinical and angiographic features,

admission laboratory test results were obtained from hospital
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files and computer records. Lipid parameters were measured
on emergency admission. Troponin | levels were measured
with a Beckman Image 800 analyzer. Monocyte count was
calculated using the data elicited from the complete blood
count differential analysis. The reference value for monocyte
in our laboratory is 2% to 10%. Monocyte to HDL ratio was
calculated by dividing monocyte count (103/uL) to HDL level
(mg/dL) and reported as 106/mg.

Hypertension was defined as use of blood pressure lowering
drugs at admission, systolic pressure >140 mm Hg, or diastolic
pressure >90 mm Hg in measurements. Patients being
treated with glucose-lowering drugs or had a fasting plasma
glucose concentration >7 mmol/l or a nonfasting plasma
glucose concentration >11.1 mmol/L were considered to have
diabetes. Echocardiography was performed in all patients and
the left ventricular ejection fraction (EF) was calculated by
using the modified biplane Simpson’s method.

Coronary angiography was performed using either femoral
or radial approach. Each coronary artery were displayed in at
least 2 different plane images. The infarct-related artery was
graded according to the Thrombolysis in Myocardial Infarction
(TIMI) classification [8].

Angiograms and the TIMI scale were assessed by at least 2
experienced interventional cardiologists who did not have
knowledge of the clinical data. Before coronary intervention,
TIMI flow grade was documented for each patient. Patients
were divided into 2 groups according to the TIMI scale. Non-
patent flow was defined as TIMI grade 0O, 1, and 2 flows and
patent flow was defined as TIMI 3 flow.

Statistical analysis

The analyses were carried out using the SPSS version 22.0
statistical package program (IBM SPSS Statistics for Windows,
Armonk, NY, USA). Kolmogorov-Smirnov test was used to
assess normality of distribution. All data were presented as
a mean = SD for parametric variables and as percentages
for categorical variables. The comparisons between the two
groups were performed with Student’s t-test for continuous
variables and with the chi-squared test for the categorical
variables. The correlation between IRA patency and clinical
variables and laboratory parameters was assessed by the
Pearson correlation test. Multivariate logistic regression
analysis was performed to detect the independent predictors
of IRA patency. The parameters that were significant in
univariate analysis were included. For all analyses, a p value
<0.05 was considered significant.
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Results

A total of 726 patients with STEMI who had been treated with
primary PCl were included. On the admission angiography,
infarct-related artery was LAD in 290 (39%) patients, Cx in 96
(13%) patients, RCA in 334 (46%) patients and graft in 2 (0.2%)
patients. According to TIMI flow grade, patients divided into
two groups as infarct related artery occluded group and infarct
related artery patent group. 624 (85%) patients had TIMI 0,1 or
2 flow grade (occluded IRA group) and 102 (15%) patients had
TIMI 3 flow grade (patent IRA group) in the IRA. Baseline and
angiographic characteristics, and prehospital medications of
the study groups are demonstrated in Table 1.

There were no significant differences in terms of age, male
gender, rate of hypertension, diabetes mellitus, smoking,
hyperlipidemia, systolic blood pressure, heart rate and having
history of myocardial infarction, previous PCl or coronary bypass
operation.. Admission EF was significantly higher in the patent
IRA group (47412 versus 44+13, p=0.02). Significant difference
wasn't detected between pre-hospital medications, except
superior use of prasugrel or tikagrelor in the occluded IRA group
as compared to the patent IRA group (12 % versus 2%, P < 0.01).
The laboratory parameters are also shown in Table 2.

Platelet count, monocyte count, serum glucose, troponin I,
platelet to lymphocyte ratio and monocyte to HDL ratio (MHR)
were significantly higher in the occluded IRA group as compared
to the patent IRA group (251.2 + 75.4 versus 231.3 + 594, P =
0.01; 792 + 230 versus 586 + 196, P < 0.001; 163 + 90 versus 134
+36,P=0.002;2.3+2.1versus 1.7 + 1.8, P=0.008; 189.9 + 144.7
versus 138.8 + 123.7, P < 0.001; 22.4 + 5.4 versus 17.8 £ 6.9, P <
0.001). Lymphocyte count was significantly higher in the patent
IRA group (2.3 £ 1.4 versus 1.7 £ 0.9 P < 0.001).

When univariate logistic regression analysis was performed
to define possible independent predictors of IRA patency;
platelet, lymphocyte and monocyte counts, serum glucose,
troponin |, platelet to lymphocyte ratio and monocyte to HDL
ratioremained significantand wereincluded in the multivariate
analysis. In the multivariate logistic regression analysis; serum
glucose, monocyte to HDL ratio and pre-hospital use of
prasugrel or tikagrelor remained as independent predictors of
IRA patency (Table 3).

Multivariate regression analysis demonstrated the MHR on
admission (odds ratio [OR]: 1.191; 95% confidence interval
[Cl]: 1.116-1.272, P < 0.001) and pre-hospital use of prasugrel
or ticagrelor (OR: 7.045; Cl: 1.687-29.414, P = 0.007) as
independent predictors of IRA patency.
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Discussion

In the present study, we investigated the relationship between
MHR and IRA patency in patients with STEMI, and our data
demonstrated that (i) MHR was significantly increased in
patients with STEMI who had an occluded IRA before primary
PCl; (i) also MHR was found as an independent predictor of IRA
patency in patients with STEMI. We also showed that patients
with pre-PCl patent IRA had decreased value of admission
troponin | levels and increased EF compared with patients
with pre-PCl impaired IRA flow.

Primary PCl is the most effective reperfusion strategy for
STEMI. Rapid attainment of a patent infarct artery is crucial
for survival and improved short and long term outcomes.
Even if the excellent prognosis is generally obtained after
successful primary PCl, it may be further enhanced if TIMI-3
flow is restored before angioplasty. Some IRAs are completely
occluded in patients with STEMI and some are not. Although
these patients come with similar clinical presentations, Stone
et al proved that early reperfusion with initial TIMI-3 flow
before PCl was a powerful and independent predictor of in-
hospital and late survival in patients undergoing a mechanical
reperfusion strategy [1]. Patency status of IRA after coronary
occlusion is associated with spontaneous and pre-PCl
medication-mediated lysis of intracoronary thrombin. Patients
who spontaneously achieve TIMI 3 flow may have different
fibrinolytic properties related to their balance between
coagulation, inflammation, thrombosis, and atherosclerosis.

Inflammation is accused for both initiation and progression
of atherosclerosis, and contributes to acute rupture of
with
formation. Platelets, leukocytes, and endothelial cells are

atherosclerotic  plaques superimposed thrombus
the active players of this process. Monocyte activation and
macrophages (their mature form) have pivotal role both in
the development and exacerbation of atherosclerotic process,
a lipid driven inflammatory disease [9]. Blood monocytes are
recruited into the intima and sub-intimal layers of the vessel
wall, differentiate into the foam cells by taking up oxidized LDL
and other lipids via the scavenger receptors. These migratory
properties of monocytes are shown to be accelerated in
patients with hypercholesterolemia [10]. Foam cells secrete
pro-inflammatory cytokines, matrix metalloproteinases and
tissue factorinto the local vessel wall. While metalloproteinases
digest the internal elastic lamina and cause plaque rupture,
released tissue factor comes in contact with circulating blood

and yields thrombus formation [11].
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HDL cholesterol exhibits
thrombotic effect on human monocytes by counteracting the

anti-inflammatory and anti-

activation and migration of them. Activted monocytes can
also be reversed by HDL and its major protein component
apolipoprotein A-1. Moreover, it inhibits LDL oxidation and
removes cholesterol from those cells [12]. As the blood HDL
cholesterol levels decrease, monocyte chemoattractant
protein -1 (potent chemotactic factor for monocytes) levels
increase [13]. Reddy et al. demonstrated that lower levels of
HDL cholesterol, theoretically related to inadequate limitation
of inflammatory response, were associated with increased in-

hospital mortality following acute myocardial infarction [4].

MHR has been accepted as a vascular inflammatory marker
and is a good predictor for atherosclerosis development,
progression and cardiovascular outcomes. Its value in acute
STMI been investigated some previous clinical studies.
Karatas et al showed that admissionMHR values are found to
be independently correlated with inhospital major adverse
cardiovascular events and mortality after primary PCl [14].
Likewise, Cicek et al have recently found that rates of in-
hospital mortality, major adverse cardiovascular events, late
mortality, target vessel revascularization, stroke, and reinfarct
were higher in the higher MHR group compared with the
other MHR groups. They conclude that admission MHR is
associated independently and significantly with short-term
and long-term mortality in STEMI [5]. Cetin et al documented
that MHR was a novel marker of inflammation seemed to be an
independent predictor of stent thrombosis in STEMI patients
[15]. Finally, Balta et al have recently investigated the relation
between MHR and no-reflow phenomenon in patients with
STEMI [16]. No-reflow was defined as post intervention TIMI
flow grades 0-2 and reflow was defined as TIMI 3 flow grade.
They found no-reflow more comon in higher MHR group and
suggested MHR as an independent predictor of non-TIMI 3
flow after intervention in STEMI. Likewise, we found higher
MHR levels in IRA occluded group and suggested MHR as an
independent predictor of non-TIMI 3 flow before intervention
in STEML. It was also proven that pre-PCl IRA flow rate is closely
related topost-PCl coronary flow rate and TIMI flow rate after
primary PCl is closely related to worse outcomes in patients
with STEMI [17].

Similiarly to literature, we found platelet to lymphocyte ratio
(PLR) (@another inflammatory indicator) was significantly higher
in patients with a pre-PCl occluded IRA [18]. It is accepted
as a indirect measure of inflammatory and thrombotic
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pathways since both platelets and lymphocytes contribute
STEMI pathophysiology. MHR is more like a inflammatory and
oxidative stress marker.

In our study, pre-hospital administration of anti-platelet
agents of rapid onset of action (prasugrel and ticagrelor) were
associated with higher rates of pre PCITIMI 3 flow. Our findings
parallel to the guidelines support the idea to give potent anti-
platelet agents as early as possible after first medical contact
in patients with STEMI who referred for PCI [19].

Study limitations: Our study has some limitations. First, it was a
retrospectivelydesignedsinglecenterstudyand cardiovascular
end points were not evaluated. Therefore we cannot make any
conclusions on the role of MHR in cardiovascular morbidity
and mortality. Second, study population is relatively small.
Using only admission laboratory values rather than values at
a time interval is the another limitation. We did not evaluate
other cytokines or inflammatory markers such as C-reactive
protein and fibrinogen, NLR. Lastly, we did not measure others
markers of myocardial damage such as CK-MB.

Asa conclusion our study findings demonstrated that MHR was
an independent negative predictor of IRA patency in patients
with STEMI undergoing PCl. Higher MHR was associated with
lower TIMI flow grade on admission coronary angiogram. MHR
may play a role in the pathogenesis of pre-PCl IRA patency as
well as no-reflow phenomenon pathogenesis. MHR can be
easily derived from complete blood count and might be used
as an indicator of IRA patency in daily practice.
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The relationship between acute exacerbation of chronic
obstructive pulmonary disease and neutrophile-to-lymphocyte
ratio, serum uric acid and gamma-glutamyl transferase levels

Kronik obstrliktif akciger hastaliginin akut alevlenmesi ile nétrofil-lenfosit
orani ve serum Urik asit diizeyleri arasindaki iliski
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ABSTRACT

Aim: Chronic inflammation plays a pathogenic role in chronic obstructive pulmonary disease. Increase in the ratio of
circulating neutrophil to lymphocyte ratio (NLR), serum uric acid and gamma-glutamyl transferase (GGT) levels may
serve as a marker of systemic inflammation. The aim of this study is to evaluate the potential predictive value of blood
neutrophil-to- lymphocyte NLR and possible role of serum uric acid and gamma-glutamyl transferase levels as biomarkers
in chronic obstructive pulmonary disease patients.

Material and Methods: The sample was derived from a population of 276 patients admitted for acute exacerbation of
chronic obstructive pulmonary disease to our respiratory medicine department.

Results: Higher N/L ratios, uric acid and GGT levels were detected in chronic obstructive pulmonary disease patients than
in the controls (P < 0.001). Positive correlations between smoking (pack-years) and NLR, serum GGT, uric acid, and C-
reactive protein levels were found (P < 0.001; r = 0.339, P < 0.001; r = 0.224, P < 0.001; r = 0.242, and P < 0.001; r = 0.563,
respectively).

Conclusion: Our study demonstrated that NLR, serum GGT and uric acid levels are significantly higher in patients with
chronic obstructive pulmonary disease. With regard to the associations between chronic obstructive pulmonary disease
and these parameters, they can be used to determine disease burden besides other risk factors in routine clinical practice.
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Amag: Kronik inflamasyon, kronik obstriiktif akciger hastaliginda (KOAH) patojenik bir rol oynamaktadir. Dolasimdaki

notrofil-lenfosit orani (N / L orani), serum Urik asit ve gama-glutamil transferaz (GGT) diizeylerindeki artis, sistemik bir
iltihabin gostergesi olabilir.

Bu ¢alismanin amai KOAH'li hastalarda biyolojik belirte¢ olarak kan nétrofil-lenfosit (N / L) oraniile serum Urik asit ve gama-
glutamil transferaz (GGT) diizeylerinin muhtemel rolii tizerindeki olasi degerini degerlendirmektir.

Gereg ve Yontemler: Retrospektif bir calisma.Gerec ve Yontem: Orneklem, KOAH'In stabil ve akut alevlenmesi icin gégiis
hastaliklari bolimiimize basvuran 260 hastadan (stabil KOAH, n = 68, KOAH'In akut alevlenisi, n = 192) olusturuldu.

Bulgular: KOAH hastalarinin akut alevlenmesinde yiiksek N / L oranlari ve serum Urik asit seviyeleri tespit edildi (p &It;0.01).
Sigara (paket-yillar) ile N / L orani ve C-reaktif protein diizeyleri arasinda pozitif korelasyon bulundu (sirasiyla P = 0.014; r
=0.153 ve P =0.001; r=0.252).

Sonuglar: Calismamiz, akut KOAH alevlenmesi olan hastalarda N / L orani ve serum Urik asit diizeylerinin belirgin olarak
daha yuksek oldugunu géstermistir. Kronik obstriktif akciger hastaligi ile bu parametreler arasindaki iliskilerle ilgili olarak,
rutin klinik uygulamada diger risk faktorlerinin yaninda hastalik yiikiini belirlemek icin kullanilabilirler.

Anahtar Kelimeler: kronik obstriktif akciger hastalgi, nétrofil lenfosit orani inflamasyon, C reaktif protein, serum Urik asit,

inflamasyon

Introduction

Chronic obstructive pulmonary disease (COPD), is a type of
obstructive lung disease characterized by chronically poor
airflow. Acute exacerbation of COPD was defined as " a sustained
worsening of the patient’ s condition, from the stable state
and beyond normal day-to- day variations, and necessitates a
change in regular medication [1]. Exacerbations of respiratory
symptoms are important because of their profound and long —
lasting adverse effects on patients [2]. During the acute episode,
levels of circulating acute phase proteins and inflammatory
cells are elevated [3]. Biomarkers are any clinical features,
imaging quantification or laboratory-based test markers that
characterize disease activity, which are useful for diagnosing
and monitoring disease processes and response to therapy [4].
Providing reliable evidence to validate biomarkers remains an
important challenge to be addressed include the accuracy and
reliability of clinical utility and cost- effectiveness [5].

Blood neutrophil to lymphocyte ratio (NLR) is a simple marker
of subclinical inflammation that can be easily obtained from the
record of a patient's blood cells. Also, serum uric acid (sUA) and
gamma-glutamyl transferase (GGT) levels have been associated
with increased levels of inflammatory markers that may be
important in the outcomes of COPD patients [6,7]. The aim of
the study was to evaluate the predictive value of the NLR and
possible roles of sUAand GGT as biomarkers in COPD patients.

Material and Methods

The sample was derived from a population of 357 consecutive
patients admitted for acute exacerbation of chronic
obstructive pulmonary disease (AECOPD) to the respiratory
medicine department of Ufuk University Faculty of Medicine
(Ankara, Turkey) between December 2012 and September
2015. The study was conducted in accordance with the
principles of The Declaration of Helsinki. In total, 81 of them
were excluded because they met the exclusion criteria (n =
56) and did not fulfill the inclusion criteria (n = 25). Finally,
276 patients were enrolled, including 135 male (48.9% ) and
141 female subjects (51.1%). All subjects were current or ex-
smokers (35.76 £ 30.19 pack - years). The inclusion criteria were
age above 40 years, current smoker or ex-smoker, a spirometry
clear enough to enable evaluation of the respiratory function,
and the patient’s consent. The exclusion criteria were current
bronchial asthma, bronchiectasis, pregnancy, cardiomyopathy,
coronary artery disease, congestive heart failure, history of
any inflammatory disease (infection, malignancy, rheumatic
disorders etc.), gout disease, and any hepatobiliary disorders.
Blood samples were collected for complete blood count (CBC),
CRP, GGT and sUA. The tubes containing EDTA were used for
automatic blood count; the others were measured using
conventional methods. Spirometry was performed using a
VMAX Encore system (Germany). Staging of airflow limitation
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was made according to GOLD guidelines (GOLD stage | [FEV1
> 80%], Stage Il [50 < FEV1 < 80], Stage Ill [30% < FEV1 <
50%] and Stage IV [ FEV1 < 30% ] [8]. Also, severity of dispnea
was evaluated with the COPD Assessment Test (CAT) [9]. The
case definition of an exacerbation was a functional one, based
on the decision by a patient’s primary clinician or by study
personnel to prescribe antibiotics or systemic corticosteroids,
alone or in combination.

Statistical Analysis

The data were analyzed with the IBM SPSS Statistics 21 for
Windows. The normal distribution of variables was verified
with the Kolmogorov-Smirnov test. Degrees of association
between continuous variables were evaluated by Spearman’s
Rank Correlation analyses. Comparisons between the groups
were made with the Kruskal Wallis test and Mann-Whitney U
test. When needed, binary comparisons among the groups
were made using the Conover-lnman test (p<0.05 was
considered statistically significant). A chi square (X2) test
was used to investigate whether distributions of categorical
variables differed within groups. Optimal cut-off values to
predict the severe COPD by sUA and GGT were determined
by receiver operating characteristics (ROC) analysis, and area
under the curve (AUC) values were determined. To determine
the independent risk factors (age, sex, smoking, and NLR) for
the presence of COPD, binary logistic regression analysis was
performed. The data were shown as mean = SD for continuous
variables and absolute numbers (%) for dichotomous variables.
All analyses were stratified by presence of COPD. A P value less
than 0.05 was considered statistically significant.

Results

The mean age of the study population was 65.9 + 11.7 years
and 48.9 % of them were male. Baseline characteristics and
biochemical examinations are shown in Table 1.

107

Of the 276 patients, 56.5% had COPD, 23.6% had diabetes
mellitus, 51.4% had hypertension, 41.3% had hyperlipidemia,
and 42.4% had history of smoking. Mean NLR were 2.8 + 1.7 and
6.4 £ 7.1in the control and COPD groups, respectively (P < 0.001).

There are positive correlations between CRP and GGT, NLR
(P =0.001; r =0.213, P < 0.001; r = 0.403, respectively). There
are negative correlations between CRP and FEV1, FEV1 / FVC.
(P < 0.001; r =-0.286, P = 0.002; r = -0.241, respectively) Also,
negative correlations between smoking (pack-years) and FEV1,
FEV1 / FVC, and HDL levels were found (P = 0.017; r = -0.183,
P < 0.001; r = -0.274, and P < 0.001; r = -0.245, respectively).
Differently, positive correlations between smoking (pack-years)
and NLR, Cr levels, hemoglobin, GGT, sUA and CRP levels were
found (P < 0.001; r = 0339, P < 0.001; r = 0.216, P =0.039; r =
0.125,P <0.001;r=0.224,P < 0.001;r=0.242,and P < 0.001; r =
0.563, respectively). CATS and MPV, sUA, serum creatinine levels
showed statistically significant positive correlations (P =0.001; r
=0.291,P=0.032; r=0.190, P = 0.004; r = 0.240) (Figure 1).
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Figure 1.There is a positive correlation between MPV and
CATS (P =0.001;r=0.291)

Higher levels of NLR were found in the AECOPD patients than
in the controls (P < 0.001) (Figure 2).
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Figure 2. NLR were higher in the COPD patients than in the
controls (P < 0.001)

Also, higher levels of GGT and sUA levels were detected in
AECOPD group (Table 1) After adjustment for age, sex, and
smoking status, the relationship of AECOPD to NLR maintained
its significance [P < 0.001; adjusted OR = 1.418 ( 95 % Cl,
1.177 - 1.708)]. Cut off values of sUA (A) and GGT (B) levels for
predicting the AECOPD are shown in Figure 3.
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Figure 3. Cut-off values of uric acid (A) and GGT (B) for
predicting the AECOPD. AUC, area under the curve; COPD,
chronic obstructive pulmonary disease; GGT, gamma-glutamyl
transferase; ROC, receiver-operating characteristic.

Discussion

A range of blood biomarkers have been related with severity
of airflow limitation. The current study manifested that there
was a significant association between GGT, sUA levels and
AECOPD. The study also showed that NLR was higher in
AECOPD patients than in the control group. All of them were
readily available and cost-effective biomarkers.

Exacerbations are associated with the quality of life and
disease progression in COPD and therefore early detection
of disease activity could significantly reduce the mortality.
Elevations of CRP during exacerbation are associated with
worsening of COPD [10-12] study from the Evaluation of COPD
Longitudinally to Identify Predictive Surrogate Endpoints
(ECLIPSE) cohort found elevated levels of CRP and fibrinogen
and leukocyte count to be associated with the exacerbations
in the first year of follow-up in univariate analyses [13]. In our
study, we found a negative correlation between CRP and FEV1.

The pathogenesis of COPD is complex. The neutrophil is an
important cell in the pathogenesis of COPD [14]. Although the
underlying mechanism associated between the NLRand COPD
has not been clearly established neutrophils, one of the most
important mediators of innate immunity, are professional
phagocytes which mount the acute inflammatory response
and act as the first line of defense against invading pathogens
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[15]. The systemic inflammation is reflected by an increase
number of neutrophil granulocytes in the circulation and
neutrophil granulocyte count is associated with progression
of COPD. Previous epidemiological studies have shown an
inverse relationship between circulating neutrophil numbers
and the forced expiratory volume in one second (FEV1) [16,17].
Activation may be even more pronounced in neutrophils
which are sequestered in the pulmonary microcirculation in
smokers and in patients with COPD [18]. Smoking induces
oxidative stress and lung inflammation in COPD [19]. As a
result of damage to lung tissues induced by oxidants and
inflammation, pulmonary function declines with long-term
exposure to smoke [8,20]. Likewise, we found a positive
correlation between NLR and smoking in our study.

NLR also has been examined as a measure of inflammation in
different groups of patients such as those with chronic kidney
disease [21,22]
colitis [25]. Previous studies have shown that NLR associated

cardiovascular disease [23,24], or ulcerative

with disease severity and exacerbation in COPD patients that
can be used as a new inflammatory marker. This ratio has also
been useful to evaluate the adverse clinical outcomes and
mortality in various cancer types [26,27]. Previous studies
have shown that NLR associated with disease severity and
exacerbation in COPD patients that can be used as a new
inflammatory marker [28-30]. Gurol et al. [31] found NLR
to have higher sensitivity than CRP and WBC. This marker
showed a significant increase not only exacerbation but also
in stabil COPD patients [32]. In our study, the NLR level was
higher in patients with exacerbated COPD than control group.
Therefore, NLR may be useful as a diagnostic tool like CRP to
show the inflammation and confirm exacerbation COPD and
identify patients with the severity of AECOPD.

Oxidative stress appears to be a key component of many
reactions associated with chronic inflammation. Gamma-
glutamyl transferase (GGT) is a clinical marker of biliary disease,
but is also of importance in anti-oxidant metabolic pathways
and, consequently, is a potential biomarker of oxidative stress
which increases in inflammation because of leukotriene-
induced inflammation in COPD [33]. It is imperative for a
cell to maintain this level of activate glutathione (GSH) for
normal functioning. Cells, in particular within the lungs, have
evolved elaborate mechanisms that ensure proper balance
between the pro-oxidant and antioxidant molecules as a
defense against constant oxidative challenge. GSH is the most
important non-protein sulphydryl in the cells and plays a
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key role in the maintenance of the cellular redox status. The
redox potential is defined as the ratio of the concentration
of oxidizing equivalents to that of reducing equivalents [34].
As the only enzyme of the cycle located on the outer surface
of plasma membrane, gamma-glutamyl transpeptidase
(GGT) plays key roles in GSH homeostasis by breaking down
extracellular GSH and providing cysteine, the rate-limiting
substrate, for intracellular de novo synthesis of GSH. GGT
also initiates the metabolism of glutathione S-conjugates to
mercapturic acids by transferring the gamma-glutamyl moiety
to an acceptor amino acid and releasing cysteinylglycine. In
Holme's study, GGT correlated with airflow obstruction and,
it was independently related to FEV(1), mortality, smoking
history and male gender [35] Lim et al [36] examined
association between serum GGT and concentrations of serum
C-reactive protein (CRP) among 12,110 adult participants.
After adjustment for race, sex, age, cigarette smoking, alcohol
intake, and body mass index (BMI), serum concentration of
GGT across all deciles was positively associated with serum
concentrations of CRP. A strong clinical relationship between
CRP and GGT was described [37] In our study we also found
positive correlation between GGT levels and CRP as Ermis et
al did [7]. GGT levels are also correlated with smoking status.

Tissue hypoxia has been reported to induce the degradation of
adenosine. This results in the release of purine intermediates
and end products of purine catabolism, such as uric acid [38].
Elevation of sUA levels has been observed in hypoxic subjects,
including patients with COPD [39]. Uric acid is the end-product
of purine degradation [40] and it is a biomarker of xanthine
oxidase activity, which is known to be an important source of
reactive oxygen species[41].High levels of lung oxidative stress
and inflammation, circulating UA levels may be elevated as a
result of lung tissue damage. Therefore, several investigators
have reported that elevated sUA levels were associated with
worsening of cardiovascular disease, heart failure and COPD
[42,43]. Positive associations were demonstrated between sUA
and inflammatory markers such as CRP and interleukin - 6 (IL-
6) [44]. A Spanish study reported associations between sUA /
creatinine ratio and FEV 1 [37]. Similarly, Kocak et al found [45],
both sUA levels and sUA/creatinine ratios were significantly
higher in COPD patients than in healthy controls. According
to a Japanese study, hypoxia, pulmonary hypertension,
oxidative stress and inflammation, which eventually results in
impairment of pulmonary function are possible explanations
for the association between sUA levels and pulmonary



function [46] Bartziokas et al [6] have shown that patients with
increased sUA levels had increased 30-day mortality rates, and
increased risk of AECOPD and hospitalization in the 1- year
follow up. Similarly we found positive correlation between
sUA levels and smoking (pack-years). Multiple logistic analysis
revealed that FVC % predicted in females and FEV1 % predicted
in both genders were significant predictive for hyperuricemia.
In our study, sUA levels were significantly higher in COPD
patients than in controls and there were significant associations
between spirometric measures, smoking pack / year and sUA
levels. It has been suggested that sUA levels increase in the
presence of persistent systemic inflammation caused by COPD.

Our study has some limitations. First, the study population was
relatively small and our study was retrospective A larger study
population would provide a higher statistical power. Another
limitation was that neutrophils and lymphocytes count was
not determined visually by peripheral blood smear. Large scale
prospective studies are needed to obtain further information.

As a conclusion although there is no ideal single serum marker
for predicting disease severity, white blood cell count, CRP
and ESR are the most commonly used inflammatory indices
in routine clinical practice. Our study demonstrates that in
patients with AECOPD, NLR, serum GGT and sUA, which are
widely and rapidly available, simple, low-cost biomarkers
could be used as marker of inflammation in AECOPD. Large
scale prospective, randomized clinical trials are needed to see
whether the N / L ratio, GGT, and sUA levels obtained during
routine testing are of greater value in terms of diagnosis, risk
stratification, and treatment evaluation in patients with COPD.
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Comparing the value of Pregnancy Associated Plasma Protein A (PAPP-A)
and ischemia modified albumin in the patients with chest pain

GOgds agrisi olan hastalarda gebelikle iliskili Plazma Protein A (PAPP-A)
ve iskemi modifiye albliimin degerinin karsilastiriimasi
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ABSTRACT
Aim: To evaluate the diagnostic value of PAPP-A and CK-MB in early diagnosis of ACS.

Material and Methods: It is a single-center, prospective, clinical study. There were totally 152 cases. At the end of the
study the levels of troponin-T, CK-MB, PAPP-A and IMA in the different groups were compared.

Results: There were 13 patients with STEMI, 53 patients with NSTEMI/UAP and 80 patients with non-specific ECG findings.
When we consider the definitive diagnosis; there were 8 patients with STEMI, 36 patients with NSTEMI, 23 patients with
UAP, 17 patients with SAP and 68 patients with non-coroner chest pain. In our study, the most specific parameter at the
highest sensitivity for the patients with the chest pain within the first hours (0-2 hour, 2-4 hour) was IMA. (Sensitivity/
specificity; 100/30.7, 93.7/52.3 respectively).

Conclusion: According to our results, PAPP-A and IMA cannot be used as an diagnostic tool like troponin-T and CK-MB in
ACS. Also IMA cannot be used as an ideal screening test in the diagnosis of ACS during the early period of chest pain. Still,
IMA is more useful diagnostic biochemical marker than troponin-T, CK-MB and PAPP-A as a screening test in detecting ACS
during the first hours.
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Introduction

Chest pain is a frequent cause of presentations to emergency
departments [1]. Testing new biochemical markers in
comparison with conventional biomarkers for ruling-in or
ruling-out ACS is still an unresolved issue. The BACC study has
recently evaluated this topic and demonstrated that a high-
sensitivity troponin | test showed great accuracy in ruling out Ml
in patients with chest pain, with triage times reduced to 1 hour,
and also showed better positive predictive ability than some
other studies [2]. But, the time profile of the rise of troponins in
the course of ACS is variable and the best cut-off for troponin
assay as well as the other biomarkers are still to be validated.

Conventional tests have now largely been superseded by high-
sensitivity cardiac troponin (hs-cTn) measurements. Recent
research reports that this is useful in the early diagnosis of
suspected acute myocardial infarction (AMI) [3]. However,
because of problems with both sensitivity and specificity and
delays in their elevations reaching to detectable level in blood,
new and more practical biochemical parameters are needed.
Several novel biochemical parameters are therefore being
evaluated in the literature. pregnancy associated plasma protein
A (PAPP-A) and ischemia modified albumin (IMA) are among
the are among the potential biochemical parameters being
investigated in terms of diagnostic sensitivity and specificity [4-9].
Despite the information obtained from existing studies, no
data pool to permit IMA and PAPP-A to enter routine use. The
purpose of this study was to compare the diagnostic values
of PAPP-A and IMA in the early period of ACS when levels of
conventional biochemical parameters have not yet risen.
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Amag: CAKS’un erken tanisinda PAPP-A ve CK-MB'nin tanisal degerinin belirlenmesidir.

Gereg ve Yontemler: Tek merkezli, prospektif, klinik bir calisma 152 vaka incelendi. Calismanin sonunda troponin-T, CK-
MB, PAPP-A ve IMA'nin farkl gruplardaki diizeyleri kiyaslandi.

Bulgular: 13 hastada STEMI tanisi kondu, 53 hastada NSTEMI/UAP ve 80 hastada non spesifik EKG bulgular mevcuttu.
Kesin tanisina gore 8 hastada STEMI, 36 hastada NSTEMI, 23 hastada UAP ( unstabil njina pektoris), 17 hastada SAP (stabil
anjina pektoris) 68 hastada non koroner gogis agrisi mevcuttu. Gogis agrisinin ilk saatlerinde (0-2 saat, 2-4 saat) en
yuksek sensitivitedeki en spesifik parametre IMA idi. (Sensitivite/spesifite; 100/30.7, 93.7/52.3).

Sonuglar: Sonuclarimiza gore, PAPP-A ve IMA, AKS'de troponin-T ve CK-MB gibi bir tani araci olarak kullanilamaz.
Sonuglarimiz, duyarlilik ve 6zgullik 6zellikleriyle ilgili olarak IMA, g6gis agrisi erken doneminde AKS tanisinda ideal bir
tarama testi olarak kullanilamaz. Yine de, IMA, ilk saatler boyunca AKS'yi saptamada bir tarama testi olarak troponin-T, CK-
MB ve PAPP-A'ya kiyasla daha yararli diagnostik biyokimyasal belirtectir. Calisma sonuclarimiz literatiirde benzer bir cok
arastirmanin aksine bir sonug sergilemektedir ve bulgulari daha kapsaml bir dizi calisma ile degerlendirilmelidir.

Anahtar kelimeler: PAPP-A, IMA, gégis agrisi, akut koroner sendromu

Material and Methods
Setting

This research, intended to compare the diagnostic values of
PAPP-A and IMA in patients with chest pain, is one-center,
prospective clinical study performed at an University Hospital
following approval from the ethical committee.

Data collection process

Adult age group (>18 years) patients presenting to the ED in
the first 8 h after chest pains of typical or atypical character
between 01.01.2011 and 01.06.2011 were included in the
study. Patients with advanced liver failure, end stage renal
disease, decompensated heart failure, a history of major
surgery or major trauma in the previous 3 months, known or
suspected chronic inflammatory or neoplastic disease, acute
mesenteric ischemia, cerebral ischemia or peripheral artery
disease, or declining to take part in the study were excluded.

Establishment of the Study Groups

An initial screening examination was performed by the
treating emergency physician with appropriate therapeutic
measures and diagnostic studies initiated. All consecutive
patients presenting to the ED with chest pain and meeting the
inclusion criteria were categorized into four time periods on
the basis of time of onset of chest pain (0-2 h, 2-4 h, 4-6 h, 6-8
h) by the same treating emergency physician as blind to the
results of study markers.

They were then subdivided on the basis of definitive
diagnoses. On the basis of definitive diagnosis, five subgroups
were established in the light of definitive diagnoses following
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additional diagnostic tests such as effort and angiography and
measurement of cardiac enzymes based on the diagnostic
algorithm established. These were;

a. ST elevation myocardial infarction (STEMI) group,
b. Non STEMI group,

¢. Unstable angina pectoris (UAP) group,

d. Stable angina pectoris (SAP) group and

e. Non-coronary causes group.

Appropriate pictures were subsequently established by analyzing
these groups’ and subgroups’ mean troponin-T, CKMB, PAPP-A
and IMA levels at the time intervals determined. The biochemical
markers of the patients in these groups and subgroups were then
compared at the specific time intervals determined.

Age, gender, chest pain characteristics and duration, other
accompanying symptoms, physical examination findings,
risk factors and clinical and demographic characteristics
of the patients included in the study were recorded by the
maintenance of a data form from first application to the ED. All
patients with chest pain were administered the diagnosis and
treatment algorithm developed according to the American
Health Association (AHA) guideline given in Figure 1 [10].

Blood specimens were collected at 0-2 h, 2-4 h, 4-6 h and 6-8
h since onset of pain from time of application. Relevant group
membership, based on onset of chest pain, was considered
in subsequent follow-ups. During this stage, a number of
patients were discharged in the early period due to their
clinical condition. Blood specimens were taken from these
patients only in the time intervals up to discharge.

In collecting blood specimens, it was avoided from hemolysis
as much as possible for each sample. Approximately 10
ml blood was placed a separator biochemistry tube, and
since. CKMB and troponin measurements are part of the
routinely applied diagnostic approach, these were analyzed
immediately. For PPAP and IMA measurements, specimens
were kept at -80 C and analyzed at the same time for all the
study groups (duration of storage at -80 C, min:1 day-max:60
days) by a biochemist as blind to patient’s group or data.

Troponin measurement

Troponin-T levels were measured on an Elecsys 2010 (Roche
Diagnostic, Tokyo, Japan) device and results were expressed as
ng/mL. Values below <0.01 ng/mL were regarded as normal.
CK-MB measurement

CK-MB levels were measured on an Elecsys 2010 (Roche
Diagnostic, Tokyo, Japan) device and the results were
expressed as ng/mL. Normal value range was taken as 0-6.73
ng/mL for men and 0-3.77 ng/mL for women.

IMA measurement

The decrease in albumin-cobalt binding was evaluated using
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the rapid and colorimetric method described by Bar et al. and
the results were expressed as absorbance units (ABSU) [10].

PAPP-A measurement

Serum PAPP-A levels were determined using enzyme-
linked immunosorbent assay (ELISA) kits-DRG PAPP-A ELISA
EIA:2397 (DRG Instruments GmbH, Marburg, Germany).
Specimen absorbance was measured on a VERSA (Molecular
Devices Corporation, California, USA) microplate reader at a
wavelength of 450 nm. Results were given as ug/mL.

Patients were monitored for complications throughout their
periods of hospitalization. Patients of their relatives were
contacted by telephone 3 months after discharge, and any
complications arising during that 3-month period were recorded.

Data analysis

Data were loaded onto the Statistical Package for the Social
Sciences 13.0 program (SPSS Inc, IL, USA). Clinical and
demographic characteristics, such as age, gender, risk factors
and accompanying symptoms and descriptive statistics were
produced. Normal distribution of biochemical measurements
was evaluated using the Kolmogorov-Smirnovtest. Comparisons
among groups of normally distributed data were performed
using Bonferroni-corrected one-way ANOVA, while Bonferroni-
corrected Kruskal Wallis analysis of variance was used for non-
normally distributed data. ROC analysis was performed for
determining sensitivity, specificity, NPV and PPV of biochemical
measurements for 0-2, 2-4, 4-6 and 6-8 h intervals for data
grouped according to time for diagnosis of ACS on the basis of
definitive diagnoses. Spearman’s correlation analysis was used
to determine the relationship between parameters for 0-2, 2-4,
4-6 and 6-8 h intervals. Significance was set at P < 0.05.

Results

Seventeen thousand patients applied to the study center
during the 5-month study period. During that time, the
number of patients presenting to the ED with typical-atypical
chest pain was 215 (1.26% of total patient number). Sixty-
three of these 215 patients were excluded for meeting at least
one of the exclusion criteria.

After evaluation of the exclusion criteria, 152 patients applying with
typical or atypical chest pain were enrolled. Clinical and demographic
characteristics of the patients included are shown in Table 1.

Patients were monitored with a diagnostic and therapeutic
algorithm developed in line with the AHA guideline. At the
end of this period, our patients were grouped according to
their definitive diagnoses; 8 patients (5.26%) were diagnosed
with STEMI, 36 (23.7%) with NSTEMI, 23 (15.1%) with UAP, 17
(11.18%) with SAP and 68 (44.73%) with non-coronary chest
pain. Mean and compared troponin, CK-MB, PAPP-A and IMA
levels identified as a result of biochemical analyses and groups
formed on the basis of definitive diagnoses and initial duration
of chest pain are shown in Table 2. According to definitive
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diagnosis analysis findings (Table 3), which permit a more
accurate picture of the diagnostic value of the biochemical
parameters, CK-MB and troponin-T levels were more functional
compared to IMA and PAPP-A in the differential diagnosis of
chest pain.
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STEMI and NSTEMI/UAP patients were regarded as ACS and
other patients as non-ACS. Sensitivity, specificity, NPV and
PPV values from ROC analysis performed for biochemical
parameters measured between 0-2, 2-4, 4-6 and 6-8 h from the
onset of chest pain are shown in Table 3.
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In order to determine the ideal screening test so that almost
no patient with ACS presenting to hospital with chest pain at
0-2 and 2-4 h intervals should be missed, we investigated the
parameters with the highest sensitivity (100%). PAPP-A had
100% sensitivity for ACS at 0-2 h and specificity of 15.4% (4.4%-
34.9%). Specificity of IMA value was 30.8% (14.3%-51.8%).
At 2-4 h, sensitivity of PAPP-A value for ACS was 100% while
specificity was 9.5% (1.2%-30.4%). Specificity of IMA value

0-2h IMA ROC curve
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Figure 1. 0-2 h IMA and PAPP-A ROC curves
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Figure 2. 2-4 h IMA and PAPP-A ROC curves
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was 42.9% (21.8%-66.0%). Specificity of Troponin-T and CK-
MB values was lower. On the basis of these results, in contrast
to biochemical markers (CK-MB and Troponin-T) in standard
use and that do not rise in the early stage of chest pain (0-2
and 2-4 h), IMA having higher specificity at values at which it
is 100% sensitive for ACS mean it can be used as a more ideal
screening test than PAPP-A. IMA and PAPP-A ROC curves for
these periods are shown in Figures 1 and 2.
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Spearman’s correlation analysis performed for biochemical
parameters measured between 1-2, 2-4,4-6 and 6-8 h from the
onset of chest pain. Accordingly, none of the parameters had
any significant correlation in the 0-2 h period. For the period of
2-4 hours, there were significant positive correlations between
troponin T and IMA, PAPP-A and CK-MB levels (r = 0.326, P =
0.049; r = 0.325, P = 0.05; r = 0.677, P < 0.001; respectively).
For the periods of 4-6 and 6-8 hours, there were significant
positive correlations only for CK-MB and Troponin-T (r = 0.648,
P <0.001;r=0.716, P < 0.001; respectively).

Discussion

Chest pain is one of the most frequent causes of application
to the ED. One of the most important points here, particularly
for the emergency physician, is to perform differential
diagnosis of the chest pain and make an early and accurate
diagnosis. Various biochemical parameters are used in this
differentiation. Early diagnosis is very important in terms of
prompt and accurate treatment, especially in conditions with
high mortality such as ACS. Several invasive and non-invasive
techniques are currently used to investigate the etiology of
chest pain, and biochemical analyses continue to represent
an important diagnostic test assisting the physician with
diagnosis.

Several studies have evaluated IMA and PAPP-A levels in
patients with ACS. To the best of our knowledge, however,
none have evaluated these two biochemical parameters
together with standard contemporary cardiac biomarkers.
Oursisan original study in that it s the first to compare PAPP-A,
IMA, troponin-T and CK-MB values together.

The biochemical markers recommended for use in the
diagnosis of ACS are cardiac troponin and CK-MB [11]. These
markers show myocardial necrosis and rise in association with
necrosis. However, they do not rise in the early period and in
UAP. Since they begin to rise 4-6 h after myocardial necrosis
and onset of symptoms, a certain period of time needs to pass
for them to rise significantly in the blood. This may lead to a
delay in diagnosis [12-14]. Therefore, a marker that rises before
the development of myocardial necrosis will both improve
the effectiveness of treatment and also prevent unnucessary
hospitalizations. In particular, since these classic markers
are not determined at high elevations, there is a need for a
biochemical parameter that can be used in the fist 4 h. Our
study evaluated both the classic biochemical markers CK-MB
and Troponin-T, and also PAPP-A and IMA, modern parameters
recommended for the first 4-h period. In agreement with
the literature, CK-MB and Troponin-T exhibited no significant
elevationin ACS patientsinthefirst4 h.Inthefirstdiagnostically
uncertain 4-h period, the first stage of evaluation of patients
with chest pain in the ED and in which classical biochemical
prameters have not yet risen, the most important diagnostic
tool to guide the emergency physician to a correct diagnosis
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is still ECG. None of the biochemical parameters we analyzed
in patients with suspected ACS on the basis of ECG findings
were at diagnostically adequate levels in the first 4 h. However,
after the first 4-h period both CK-MB and Troponin-T levels
rose significantly in ACS patients in line with ECG findings and
guided diagnosis of ACS. PAPP-A and IMA values did not rise
sufficiently to act as diagnostic guides in this period.

ECG is an important diagnostic tool in the evaluation of
patients with chest pain. However, in order to achieve
definitive diagnosis a rather complex algorithm and advanced
diagnostic tools (angio, effort, etc.) are required. From that
perspective, the most important part of the data we obtained
are those based on definitive diagnoses established after
following this algorithm and using advanced diagnostic tools.
There is exact agreement between the results we obtained
from analysis based on definitive diagnosis of patients with
chest pain and those obtained from ECG findings at time of
application. In other words, the biochemical parameters we
examined in the first 4-h period are not differential for ACS
patients. Troponin-T and CK-MB levels after the 4th h, and
particularly after the 6th h, were determined as biochemical
parameters in the diagnosis of ACS patients, as also agreed
in the literature. As shown in detail in tables 3 and 4, almost
none of the parameters we analyzed had the desired levels
of sensitivity and specificity in the first 4 h for diagnosis of
ACS. A biochemical marker with the potential to be used as
a screening test in the ED, and especially for such a vitally
significant disease group as ACS, must have a specificity higher
than the highest sensitivity value. From that perspective, CK-
MB, Troponin-T and PAPP-A levels are inadequate. However,
the sensitivity and specificity values for IMA levels investigated
at 0-2 h before onset of chest pain, and particularly at 2-4 h,
are relatively more satisfactory (sensitivity and specificity for
0-2 h.and 2-4 h, 100/30.7 and 93.7/52.3, respectively)

IMA is a contemporary biochemical parameter. Studies in
recent years have shown that serum IMA levels rise in acute
ischemic conditions. Albumin’s binding to metal capacity
in the N-terminus region decreases in acute ischemic
conditions and a metabolic protein forms. This change can
be measured, and is known as IMA [15]. Measurement of
the albumin species that form with the changes in albumin’s
binding to metal capacity is important and practical in the
diagnosis of several ischemic diseases. Bar et al. reported that
IMA concentrations in the blood of patients with temporary
ischemia established with angiography rose within a few
minutes. Blood IMA concentrations then began returning to
the levls in insidivudlas with no ischemia approximately 6 h
after perfusion with angiography [11]. Vasrious studies have
shown elevated IMA levels in acute ischemic events such as
pulmonary embolism, peripheral arterial occlusion, deep
vein thrombosis, stroke, seziure and acute cardiac arrest. It is
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therefore considered suitable as a diagnostic marker [16-19].

IMA measurement is recommended in the early diagnosis
of myocardial ischemia in patients with chest pain [20].
Many studies have detertmined IMA to be a very valuable
biochemical parameter. In one such study, Sinha et al.
examined 208 patients presenting to the ED with chest pain,
within 3 h of onset of pain. They determined that IMA had high
sensitivity in the early stage of myocardial ischemia (82%),
and that sensitivity rose even higher when this was analyzed
together with troponin and ECG (95%). That study suggested
that IMA can be used as a diagnostic parameter in the early
stage of myocardial ischemia [21].

One recent study determined that IMA had a high negative
predictive value (NPV) of 90% for excluding acute coronary
syndrome, and that when used together with cardiac
troponins and non-diagnostic ECG the NPV rose to 97.1%
[22]. In a study of patients with retrosternal symptoms in
the previous 3 h, typical and atypical findings at ECG but
with negative troponin levels, Roy et al. showed that IMA is
an independent marker [23]. Another study involved 121
patients with retrosternal chest pain over the previous 20
min. Fifty-eight patients were diagnosed with NSTEMI and 62
with UAP. IMA values were significantly elevated at the normal
cutoff point (85 U/ml) in both groups. However, IMA had no
diagnostic superiority at comparison of UAP and NSTEMI. In
other words, IMA was valuable in the diagnosis of ACS types
but inadequate in differentiating between types of ACS [24].

In a study involving diagnosis of ischemic heart disease Dawie
Jetal.investigated CK-MB, troponinland IMA levels [25]. Mean
IMA values in patients with ACS were significantly higher than
those of the healthy control group. In that study, IMA levels
were 100% sensitive for ACS patients and 85.3% specific [AUC
0.948 (95% C1 0.914-0.983)]. They evaluated IMA as a rapid and
simple method and a biochemical parameter that can be used
in myocardial ischemia and infarct.

Other studies in the literature suggest the opposite, however.
In one such, Kim JS et al. studied 390 patients with chest pain
for the previous 6 h and applying to the ED for that reason.
They compared patients with ischemic and non-ischemic
chest pain. According to their findings, IMA levels in patients
with non-ischemic chest pain and those with ischemic chest
pain were significantly different [26]. Similarly, Worster et al.
reported that IMA was of no diagnostic value in myocardial
ischemia in a study of patients with ischemic-type chest pain
synmptoms in the previous 6 h [27].

We determined no significant IMA elevation in either the early
or late stages in ACS patients. The fact that other researchers
have reported similar results to ours heightens the doubts
about the use of IMA in the diagnosis of ACS and reveals the
need for further studies before IMA is used routinely as a
marker in the early diagnosis of ACS.
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Proteins involved in the process of conversion of a stable
atherosclerotic plaque into a sensitive plaque are today
being intensively studied as potential markers. At autopsies
following death from heart diseases, levels of PAPP-A, a matrix
metalloprotein, have been reported to be higher in patients
with eroded atherosclerotic plaques and a torn fibrous
capsule compared to patients with stable plaques [28]. PAPP-A
is a biomarker that shows inflammation and plaque instability
and that can be detected in the sera of patients with ACS [6,
28]. Contemporary research is taking place into ACS diagnosis
and subsequent PAPP-A levels.

In one such study, Bayes-Genis et al. investigated a study
group consisting of AMI, UAP, SAP and healthy individuals,
and reported higher serum PAPP-A levels in patients with AMI
and UAP than in those with SAP and the healthy individuals
[28]. Lund et al. showed that PAPP-A measured in troponin-
negative patients hospitalized with a diagnosis of UAP is an
early marker of ischemic cardiac events [29]. Various other
studies involving ACS patients have shown that elevated
serum PAPP-A concentrations are a powerful marker for
mortality at long- and short-term monitoring. To summarize,
since PAPP-A is a marker of plaque instability, not of myocardial
damage, high PAPP-A levels are reported to be of use in the
determination of future cardiovascular events. Findings from
other research suggest that PAPP-A levels are no value in ACS
patients, however. Dominguez-Rodriguez et al. compared
PAPP-A levels in 80 patients with a diagnosis of acute STEMI
and an 80-member control group and determined no
difference between the groups [30]. In another study, markers
that might be significant in the early diagnosis of and risk
evaluation for ACS were investigated, including PAPP-A as
well as Troponin T, heart fatty acid binding protein (H-FABP),
glycogen phosphorylase-BB, high-sensitivity ~C-reactive
protein, myeloperoxidase, matrix metalloproteinase 9,
D-Dimer, Soluble CD40 ligand and N-terminal pro-brain
natriuretic peptide (NT-proBNP). In that study, only H-FABP
sensitivity was high for patients with ACS in the first 4 h of
chest pain. Additionally, in terms of potential risk of death
from myocardial infarct within 1 year, in addition to Troponin T,
H-FABP and NT-proBNP also emerged as independent markers
[31]. In this study, PAPP-A levels determed in UAP, NSTEMI and
also acute STEMI patients were no different to those of the
SAP and non-coronary patient groups. Similarly to IMA, this
increases the doubts about the use of PAPP-A in the diagnosis
of ACS. These inconcistent results make it essential for more
comprehensive research on the subject to be performed
before PAPP-A also enters into routine use.

Limitations of our study; Our comparison of the diagnostic
value of two novel biochemical parameters in the diagnosis of
ACS was performed in a limited time frame and with a limited
number of patients. In addition, although the most up to date



approach for treating patients with suspected ACS at the time
the study was performed was adopted, it should be borne in
mind that various subsidiary advances have been made on
the subject since.

The revised STEMI guidelines now consider high-sensitivity
troponin tests to be better than all alternative cardiac markers,
such as myoglobin, CK-MB, H-FABP, and conventional troponin
assays. However, since high-sensitivity troponin measurement
was not possible in the center where the research was
performed at the time of the study, all our analyses were
based on conventional troponin measurements.

In conclusion, the biochemical parameters we analyzed in
the first 4 h period are not reliable for diagnosis of ACS. IMA
had the highest sensitivity and specificity in this period, being
relatively more than Troponin-T, CK-MB and PAPP-A, but still
not satisfactory for an ideal marker.
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Tissue engineering in the treatment of congenital diaphragmatic hernia
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ABSTRACT

Congenital diaphragmatic hernia (CDH) is one of the most common major congenital anomalies and is described as the
presence of a diaphragmatic defect that leads the herniation of abdominal organs into the chest. Although advanced
treatment strategies are introduced over the recent years, they have not really improved the survival rate which stayed
at around 70%. Major determinants of poor outcome in CHD are pulmonary hypoplasia and pulmonary hypertension.
Various surgical interventions and novel medical therapies are attempted to improve lung function and survival but
remains less than desired. Repair of the diaphragmatic defect with prosthetic materials was found to be associated with
high rates of complications and recurrences during follow-up. Therefore, regenerative medicine should be considered as
an alternative treatment strategy in CDH both by inducing cellular function in the hypoplastic lungs (stem cell therapy) and
by developing a functional myogenic patch (tissue engineering). Nearly 30% of infants who have CDH born with severe
pulmonary hypoplasia and hypertension which may lead to respiratory failure and prompt mechanical support, since the
survival of these newborns relate to the degree of pulmonary hypoplasia, accurate prenatal evaluation of this degree is
of paramount importance. The two main diagnostic tools which could be used for this purpose are prenatal ultrasound
(US) and magnetic resonance imaging (MRI). Various prenatal treatment strategies have been tried to cure pulmonary
hypoplasia and hypertension in CDH. Vitamin A, corticosteroids, antioxidants such as vitamin C, E, N-acetylcystein,
phosphodiesterase inhibitors, glucagon-like peptide 1 agonists and tyrosine kinase inhibitors have all been analyzed in
animal studies and demonstrated variable results. Since there are very few human studies, further researches should be
performed in humans confirming the clinical benefit of these therapies. Due to the advancements in prenatal screening
methods, we, now have the ability to detect most of the major genetic disorders in gestation and have chance to provide
optimal treatment strategy in the postnatal period. Results of the animal studies regarding the application of regenerative
medicine for treatment of children with CDH are encouraging. Hopefully, with the support of further studies focusing
especially on safety and ethical issues, the near future will provide us the evidence necessary for their application in our
clinical practice.
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Dogumsal diyafragmatik herni (CDH), en sik karsilasilan konjenital anomalilerden biri olup abdominal organlarin gégsiine
herniyasyonuna neden olan diyafram kusurunun varligi olarak tanimlanmaktadir. Son yillarda ileri tedavi stratejileri
getirilmesine ragmen hayatta kalma oran, % 70 civarinda kalmisve gelistirilememistir. KKH'de kot sonuclarin baslica
belirleyicileri pulmoner hipoplazi ve pulmoner hipertansiyondur. Akciger fonksiyonlarini ve sagkalimi gelistirmek igin
cesitli cerrahi midahaleler ve yeni tibbi tedaviler denmektedir, ancak istenilen seviyeden daha az orandadir. Protez
materyali ile diyafragma defektinin onariminin, takip sirasinda ylksek komplikasyonlar ve rekiirrens oranlar ile iliskili
oldugu tespit edilmistir. Bu nedenle, rejeneratif ilac hem hipoplazi akcigerlerde hiicresel fonksiyonu indlkleyerek (kok
hiicre tedavisi) hem de islevsel bir miyojenik yama (doku mihendisligi) gelistirerek, CDH'de alternatif bir tedavi stratejisi
olarak distiiniilmektedir.Solunum yetmezligine sebep olan ciddi pulmoner hipoplazi ve hipertansiyon ile dogan CDH'li
yenidoganlarin yaklasik % 30'unun hayatta kalmasi pulmoner hipoplazi derecesiileiliskilioldugundan, bu dereceyi prenatal
olarak degerlendirmek biyiik 5nem tasir. Prenatal ultrasonografi (US) ve manyetik rezonans gortintiileme (MRI) iki ana tani
aracidir. CDH'de pulmoner hipoplazi ve hipertansiyonu iyilestirmek icin cesitli dogum Oncesi tedavi stratejileri denendi.
Vitamin A, kortikosteroidler, C vitamini, E, N-asetilsistein, fosfodiesteraz inhibitorleri, glukagon benzeri peptit 1 agonistleri
ve tirozin kinaz inhibitérleri gibi antioksidanlar hayvan calismalarinda analiz edildi ve degisken sonuclar gosterdi. insanlar
Uzerinde ¢ok az ¢alisma oldugu icin, bu terapilerin klinik yararlarini teyit edebilmek icin ileri asama arastirmalar insanlar
Uzerinde olmalidir. Dogumdan sonra bebege destekleyici tedavisinin yani sira solunum yetmezIligi durumunda tercihen
yuksek frekansli salinimli ventilasyon ile solunum destegdi de uygulanmalidir. Eksojen kok hiicreler, 6zellikle AFS hiicreleri
akciger gelisimini hem cesitli pulmoner hiicre tiplerine entegre ederek, hem de anti-inflamatuvar ve immiinomoddilator
etkiler yoluyla parakrin modele gore veya dogal progenitor hiicreleri aktive ederek gelistirebilir. Ancak, akciger hasarinin
altinda yatan mekanizmayi ve kok hiicrelerin molekiiler tepkisini anlamak icin, 6zellikle de insanlarda yapilacak daha ileri
arastirmalaraihtiyac vardir. Dogum dncesi tarama yontemlerindekiilerlemeler sayesinde, artik gebelikteki en biyiik genetik
bozukluklarin cogunu tespit etme ve postnatal donemde optimal tedavi stratejisi sunma olanadi bulunmaktadir. CDH'li
cocuklarin tedavisinde rejeneratif tibbin uygulanmasina iliskin hayvan calismalarinin sonuclari gelecek vadetmektedir.
Yakin gelecekte 6zellikle glivenlik ve etik konular cercevesinde yogunlasan daha ileri calismalarin destegiyle, klinik olarak
uygulanmasi icin gerekli kanitlar bu ¢alismalar ile saglanacaktir.

Anahtar Kelimeler: dogumsal, diyafragma hernisi, doku mihendisligi

Introduction

Although perinatal care and treatment options progress in the
last decades, congenital malformations are still causing major
morbidity and mortality [1]. The aim of regenerative medicine
is to restore damaged organs by repairing and/or replacing
involving cells and tissues. The two main approaches in
regenerative medicine are; stem cell therapy, which means
stimulating regeneration by injecting functional cells into the
damaged site, and tissue engineering defined as formation of
new tissues by using biocompatible materials [2].

Congenital diaphragmatic hernia (CDH) is one of the most
common major congenital anomalies and is described as the
presence of a diaphragmatic defect that leads the herniation
of abdominal organs into the chest [3]. Although advanced
treatment strategies are introduced over the recent years,
they have not really improved the survival rate which stayed
at around 70% [4, 5]. Major determinants of poor outcome in
CHD are pulmonary hypoplasia and pulmonary hypertension.
Various surgical interventions and novel medical therapies are
attempted to improve lung function and survival but remains
less than desired. In addition, repair of the diaphragmatic defect
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with prosthetic materials was found to be associated with high
rates of complications and recurrences during follow-up [6-8].
Therefore, regenerative medicine should be considered as an
alternative treatment strategy in CDH both by inducing cellular
function in the hypoplastic lungs [stem cell therapy] and by
developing a functional myogenic patch [tissue engineering] [9-
12]. We herein review these two popular therapeutic strategies
in scope of the latest developments in this topic.

Pulmonary hypoplasia

Nearly 30% of infants who have CDH born with severe
pulmonary hypoplasia and hypertension which may lead
to respiratory failure and prompt mechanical support [13].
Since the survival of these newborns relate to the degree of
pulmonary hypoplasia, accurate prenatal evaluation of this
degree is of paramount importance.

Diagnosis

The two main diagnostic tools which could be used for this
purpose are prenatal ultrasound (US) and magnetic resonance
imaging (MRI). Various US parameters have been identified to
foresee the extent of pulmonary hypoplasia such as lung-to-head
ratio, total fetal lung volume and the position of the liver and



stomach [14, 15]. Commonly used MRl measurements, that have
higher sensitivity and specificity for estimating the degree of
pulmonary hypoplasia, include total fetal lung volume, predicted
lung volumes and liver herniation percentage [16-18].

Prenatal pharmacologic management

Various prenatal treatment strategies have been tried to cure
pulmonary hypoplasia and hypertension in CDH. Vitamin A
[19], corticosteroids [20, 21], antioxidants such as vitamin C,
E, N-acetylcystein [22],
glucagon-like peptide 1 agonists [24] and tyrosine kinase
inhibitors [25] have all been analyzed in animal studies and
demonstrated variable results. Since there are very few human
studies, further researches should be performed in humans
confirming the clinical benefit of these therapies [26, 271.

Postnatal management

phosphodiesterase inhibitors [23],

Apart from the supportive therapy of the infant after birth,
respiratory preferably with high-frequency
oscillatory ventilation, should be implemented in case
of respiratory failure [3, 28]. Extra-corporeal membrane
oxygenation (ECMO) can be considered as an option when
the respiratory failure is severe until proper gas exchange is
achieved. However, since there is poor evidence regarding
the benefits of ECMO in CDH, it should mainly be used in
patients for whom lung hypoplasia would cause inadequate
gas exchange or severe circulatory failure [3, 29].

assistance

Surgical repair of CDH is not advised before cardio-respiratory
functions become stable. The herniated abdominal organs are
placed back into the abdomen and the diaphragmatic defect is
closed either primarily or with a prosthetic patch via a subcostal
or transverse abdominal incision [30]. Minimally invasive
approaches via thoracoscopy or laparoscopy are alternative
options in infants with less severe symptoms [31, 32].

Stem cell therapy

Regeneration of the hypoplastic lungs of the infants with CDH
by using stem cell therapy has gained popularity in recent years.
The lungs continue to develop during postnatal life and have
extensive repair and regeneration capability after destruction
[33]. Thus, early intervention with cellular based therapies can
induce parenchymal development by increasing the number
and size of bronchopulmonary segments in patients with
hypoplastic lungs and may restore normal function. Lung
development is stimulated by exogenous stem cells through
two main mechanisms. They may integrate and differentiate, or
induce resident stem cells by paracrine actions [34, 35]. Resident
stem cell activation seems to be more successful in regenerating
the lung tissue compared to using a single exogenous cell source
[36]. Recently, De Coppi and Deprest investigated different kind
of stem cells including basal cells, multipotent lung stem cells
and multipotent cells which expresses tyrosine kinase c-kit,
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which all may have the ability to generate different niches in
postnatal lung [1]. Among these, the most promising progenitor
was found to be multipotent, clonogenic and self-renewing lung
stem cells represented by tyrosine kinase c-kit expression as they
have the ability to generate bronchiolar, alveolar and pulmonary
vessel tissue when injected in mice [35, 37]. Mesenchymal stem
cells [MSC] are ideal cells which could be used in pulmonary
hypoplasia in CDH due to their immunomodulatory potential
[38, 39]. Also, Haaften et al demonstrated in their animal model
that MSCs prevent arrested alveolar and vascular growth in part
through their paracrine activity [40].

MSCs can be harvested from placenta, fetal bone marrow, cord
blood, adipose tissue and amniotic fluid. Amniotic fluid sampling
is routinely considered to detect chromosomal and genetic
defects in CDH. Thus, using amniotic fluid-based stem (AFS) cells
is more ethical than the obtaining samples from other sources.
In addition, harvesting stem cells from the above mentioned
alternative sources is more challenging and is associated with
higher morbidity [39]. Moreover, AFS cells are lessimmunogenic,
feasible for autologous cell-based therapy and available before
birth [41]. Their mechanism of action and the potential pathways
which activate the hypoplastic lungs have been investigated in
many animal models [42, 43]. Pederiva et al showed that lung
growth, bronchial motility, and innervation increased with AFS
cell exposure in rats [44]. Recently, Di Bernardo et al showed in a
nitrofen model that AFS cells induce fetal rodent lung growth by
their paracrine action [45].

In summary, exogenous stem cells, especially AFS cells
lung development both by integrating
and differentiating types
and by a paracrine fashion via anti-inflammatory and
immunomodulatory effects or by activating the native
progenitor cells. However, further studies, especially in
humans, are needed to understand the underlying mechanism
of lung damage and the molecular response of stem cells.

Tissue engineering for diaphragmatic repair
Rationale of tissue engineering

may improve

into various pulmonary cell

Although primary closure of the diaphragmatic defects is
associated with low recurrence rate, it can be performed in
nearly half of the patients. Defect size is considered to be the
most significant surgical predictor of morbidity and mortality
in CDH and also associated with longer ventilation duration
and hospital stay [46, 47]. Repair of large defects could
be performed with various surgical techniques including
abdominal or thoracic muscle flaps, free facia lata grafts and
different kinds of prosthesis (poly-propylene, poly-tetra-
fluoro-ethylene (Teflon), Dacron, and others).

However, most surgeons do not prefer muscle flaps due to
the residual defects left in the muscle source, complexity of
the procedure and high morbidity [48]. Use of prosthesis for
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diaphragmatic repair has been related with higher infection
rate, more adhesions, more small bowel obstruction rate and
most importantly high recurrence rate, as high as 40-50%,
than primary repair [49-51].

The underlying mechanism of hernia recurrence in prosthetic
repair is probably the traction and related detachment in the
rapidly growing diaphragm of the infant [49]. Therefore, a cell
based engineered graft which has the ability of remodeling
over time may adapt the rapid growth of the diaphragm and
become an ideal alternative for hernia repair.

Cell Sources

Tissue engineering consists of cells, a supportive 3D scaffold
and a bioreactor. While, scaffolds consist of bioactive natural
materials which does not have mechanical strength, synthetic
materials do not have bioactivity, but are mechanically stronger.
These two materials can be engineered and with addition of
bioactive properties cellular growth can be achieved [52].

The first diaphragmatic repair by using an engineered construct
was reported by Fauza and colleaguesin 2001.In thatanimal study
they were able to show that, unlike acellular grafts, engineered
cellular diaphragmatic constructs are similar to normal muscle in
terms of anatomic and histologic structure [53].

can be used for
diaphragmatic repairs. Kunisaki et al compared these two
options in their study and showed that tendinous grafts lead
to improved structural outcomes when compared to alike
muscular grafts [54]. The potential reasons of the preference
of tendinous constructs are: (i) the residual diaphragm
muscle will continue to grow over time; (ii) normally, most of
the diaphragm is tendinous and (iii) function of the muscle
construct may decline over time due to lack of innervation.

Muscular or tendinous constructs

Fetal cells seem to be the best option that could be used for
diaphragmatic engineering. Because; fetal cells (i) multiply
more rapidly than postnatal cells, (i) are more resistant to
hypoxia, (iii) survive better through the refrigeration and
cryopreservation processes, (iv) have ability to grow in vivo due
to their angiogenic properties [55, 56]. There are several kind
of fetal cell sources such as placenta, amniotic fluid, Wharton’s
jelly and umbilical cord blood. Among these amniotic fluid
considered to be the safest source. AFS cells can be easily
obtained during amniocentesis or birth. Throughout gestation
MSCs can be obtained from small amounts of amniotic fluid
[57-59]. If the need for patch repair can be foreseen via prenatal
US or MRI, cells which are obtained by amniocentesis could be
engineered to create an autologous muscle or tendon construct
and used to repair the diaphragmatic defect in the postnatal
period. Recently, Turner at al provided preclinical efficacy
by demonstrating in their animal study that diaphragmatic
repair by using autologous tendon engineered with amniotic
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mesenchymal stem cells improved outcomes with no local or
systemic adverse effects [60].

In summary, according to the results of various animal models
so far, diaphragmatic repair with tissue engineered constructs
is safe and associated with better outcomes in comparison to
acellular bioprosthesis [60-62].

As a conclusion due to the advancements in prenatal screening
methods, we, now have the ability to detect most of the major
genetic disorders in gestation and have chance to provide
optimal treatment strategy in the postnatal period. Results of
the animal studies regarding the application of regenerative
medicine for treatment of children with CDH are encouraging.
Hopefully, with the support of further studies focusing especially
on safety and ethical issues, the near future will provide us the
evidence necessary for their application in our clinical practice.
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Kompozit kolonik adenom-mikrokarsinoid tiimor, gercekten tesaduf mii?
Olgu sunumu

Compozite colonic adenoma-microcarcinoid tumor, is really a coincidence?
Case report
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Mikst adenonoéroendokrin kanserler nadir rastlanan tlimorlerdir. Kolonik tiibliler adenomlar ile mikrokarsinoid
timorlerin birlikteligi ise literatlirde son derece ender bildirilmistir. Bilindigi lzere, bu timorlerdeki néroendokrin
bilesen glandller patern, igsi hiicreli patern, skuamdz-osteoid metaplazi veya pleomorfizm gibi belirgin hitopatolojik
degiskenlik gosteren genis bir yelpaze sergiler. Nadiren ¢ok az farklilasmis olabilir ve undiferansiye karsinom ya da
lenfomaya benzeyebilirler. Bununla beraber, karsinoid veya Zollinger-Ellison gibi birtakim sendromlarla iliskili karsinoid
timorlerin immunohistokimyasal analizinde, bir amin veya peptit baskin olabilecegi gibi cogunun miltihormonal oldugu
gosterilmistir ve primer timoérdeki aminler ve peptidler, Ustte bulunan endokrin hiicrelerde normal olarak bulunanlarla
¢ogu zaman eslesmez. Ayrica son zamanlarda, neoplastik endokrin ve endokrin disi epitel hiicrelerinin karisimlarini iceren
artan sayida tumor tarif edilmistir. Dahasi, endokrin ve epitel hiicresi 6zelliklerinin ayni hiicre icinde gozlendigi farkli timor
tlrleri de mevcuttur. Biitiin bu literatir bilgileri ile benzer olarak, olgumuzda izlenen morfolojik ve immiinhistokimyasal
bulgular iki neoplastik bilesenin ortak bir 6ncl hlicreden kaynaklandigini gostermektedir.

Anahtar kelimeler: kompozit adenom, mikrokarsinoid, tiibuler

ABSTRACT

Mixed adenoneuroendocrine cancers are rare tumors. The association of colonic tubulary adenomas with microcarcinoid
tumors has been reported very rarely in the literature. As known, the neuroendocrine component in these tumors display a
broad spectrum with marked variability in histopathology properties; such as glandular pattern, spindle cell pattern, squamous-
osteoid metaplasia or pleomorphism. Rarely, they may be very poorly differentiated and may resemble undifferentiated
carcinoma or lymphoma. In addition, immunohistochemical analysis of carcinoid tumors associated with some syndromes such
as Zollinger-Ellison and carcinoid has shown that, most are multihormonal as well as one amine or peptide may predominate
and the amines and peptides in the primary tumor do not often match to those normally found in the overlying endocrine cells.
However, an increasing number of tumors have recently been described including mixtures of neoplastic endocrine and non-
endocrine epithelial cells. Furthermore, there are different types of tumors in which endocrine and epithelial cell characteristics
are observed in the same cell. Similar to all this literature information, morphological and immunohistochemical findings in our
case show that, the two neoplastic components originate from a common precursor cell.

Key words: compozite adenoma, microcarcinoid, tubulary
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Giris

Mikst glandiler-néroendokrin neoplaziler, endokrin ve glandiiler
komponenti birlikte iceren nadir gorilen bir timdr grubunu
tanimlar [1]. Bu isimlendirme icin her bir komponentin de,
difiz ya da lokalize, timoriin en az Ugte birini olusturmasi
gerekmektedir [1]. Diinya Saglk Orgiitii 2010 siniflamasinda,
mikst adenondroendokrin karsinom kategorisinde yer alan bu
timorlerin tanimlamasinda, her iki komponent de malign olarak
belirtilmistir [1,2]. Tlbdler adenom ve mikrokarsinoid timor
birlikteligi ise literatlirde son derece nadir olarak bildirilmis olup
olgularin cogu midede lokalizedir [3,4]. Bu tanimlama hem
glandiler hem de néroendokrin komponentin benign histolojide
oldugu timorleri icermekte olup literatlirde kompozit adenom-
karsinoid, eger noroendokrin komponent ¢ok kiglik ya da
mikroskobik boyutta ise kompozit adenom-mikrokarsinoid olarak
isimlendirilmistir [4]. Ayrica calismalarda, iki neoplastik bilesenin
ortak bir prekirsor hiicreden kaynaklandigi da bildirilmektedir
[5,6]. Bu yazida, bir kompozit kolonik adenom-mikrokarsinoid
olgusunda iki neoplastik bilesenin ortak bir kok hiicreden
kaynak aldigini gosteren ilging histolojik ve immiinhistokimyasal
gorinumler, literatir bilgileri esliginde tartisilmistir.

Olgu Sunumu

36 yasinda erkek hasta, diskida kanama sikayeti ile genel
cerrahi poliklinigine basvurmustur. Anamnez ve laboratuvar
tetkiklerinde 06zellik izlenmeyen hastanin  kolonoskopik
incelemesinde; kalin barsak yerlesimli en blyligi 0,8 cm olan
15-20 adet polip tespit edilmis olup en buytuk capl 4 adet polip
eksize edilmis ve patoloji bélimiine génderilmistir.

Poliplerin histopatolojik incelemesinde 4 adet polipte de diisiik
dereceli displazi gosteren tiibiler adenom varligi saptanmistir.
Poliplerlerden 0,4 cm boyutundaki birinde ise; tiibiler adenom
icerisinde 0,2 cm boyutunda, kiiclk yuva yapilari ve asiner

yapilar olusturan, yuvarlak-oval nikleuslu, ince tanecikli

kromatin yapisi gésteren monoton hiicrelerden olusan timoéral
infiltrasyon dikkati gekm|§t|r (Re5|m 1).

Resim 1. Tubuler adenom icerisinde, kulguk asiner yapilar
olusturan tiimoral infiltrasyon gorilmektedir (40xHE).
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Tumoriin bazal tabaka altinda ve fibréz bir stroma icerisinde
yer yer tek hiicre seklinde yerlesim gdstermesi yalanci invazyon
gorinimi vermektedlr (Resim 2).
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Resim 2. Oklar; kiictik yuva-asiner yapilar olugturan, oval nukleuslu,
ince tanecikli kromatin yapisina sahip, monoton hiicrelerden
olusan néroendokrin timori gostermektedir (200xHE)

Ayrica ilging bir bulgu olarak, néroendokrin timori olusturan
hiicrelerin adenomatoz epiteli olusturan hiicrelerle yer yer gecis

géstermekte oldugju dikkati gekmigtir (Resim 3-4).
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Resim 3. OkIar,
adenomatozepitelle yeryer gecis gosterdigini belirtmektedir (200xHE).

néroendokrin tumord qu5turan hijcrelerin
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Resim 4. Oklar, noroendokrln timoru qu5turan hiicrelerin

adenomatoz epitelle yer yer
etmektedir (400xHE).

gecis gosterdigine isaret



immiinhistokimyasal inceleme: immiinhistokimyasal calismada
timoral hiicrelerde sinaptofizin (+) (Resim 5), CD 57 (+), PGP 9,5
(+), kromogranin (-) bulunmustur
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Resim 5. Noroendokrin komponentde immiuinhistokimyasal
olarak sinaptofizin pozitifligi gortilmektedir (400xHE).

Mitoz, nekroz, niikleer atipi, niikleer pleomorfizm gorilmemistir.
Adenomattz epitelde Pansitokeratin ve sitokeratin 20 pozitif
boyanmistir. ilging bir bir bulgu olarak glandiiler komponentde
tek hicre seklinde sinaptofizin pozitifligi oldugu, bazi alanlarda
ise sinaptofizin pozitif boyanan néroendokrin komponentin
adenomatoz epitel ile gecis gostedigi tespit edilmistir (Resim 6).
Ki-67 proliferasyon indeksi %1'den az olarak saptanmistir.
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Resim 6. Sinaptofizin pozitif boyanan néroendokrin komponent
ile adenomatéz komponentin gecis gostermesi ve glandiiler
komponentde tek hiicre seklinde sinaptofizin pozitiflikleri
gorulmektedir (400xHE).

Olgu bu bulgular esliginde kompozit kolonik adenom-
mikrokarsinoid timor olarak rapor edilmistir. Lezyondaki
ndéroendokrin komponent‘Néroendokrin timor, grade 1’ olarak
degerlendirilmistir.
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Tartisma

Mikst glandiler-néroendokrin tiimorler; endokrin ve glandiiler
komponenti birlikte iceren nadir gérilen bir timor grubunu
tanimlar [1]. Bu timorlerde her iki komponent de genellikle
malign &zellikte olup, her iki komponentin de benign 6zellikler
gosterdigi tiibller adenom ile karsinoid timor birlikteligi
ise son derece nadir [1,2].
mikrokarsinoid' olarak isimlendirilen bu timorler, tubuler
adenom ile birlikte kiicik bir noroendokrin komponent
[2,3].
komponent cok kiicik boyutta olup her iki komponent de
benign gorinimdedir.

Literatlirde 'kombine adenom-

icermektedir Olgumuzda izlenen nd&roendokrin

ButiimorlerilkkezMoyanatarafindan 1988yilindatanimlanmistir
[4]. Kolorektal adenokarsinomlarda,
immunhistokimyasal olarak néroendokrin hiicre ya da hiicre
grubutespiti sikrastlanan bir bulgudur [5]. Ayrica klasik karsinoid
timorlere glandiler komponentin eslik ettigi olgularin da
bildirilmesi ve yapilan molekuler ileri calismalar, hem glandiiler
hem de ndéroendokrin komponentin ayni multipotenent kok
hiicreden kaynak aldigini gostermektedir [6,7]. Olgumuzda
da izlenen histolojik ve immunhistokimyasal bulgular,
her iki komponentin ayni kok hicreden kaynaklandigini

adenomlarda ve

desteklemektedir.

Mikrokarsinoidlerin, midede otoimmun atrofik gastirit ve
Zollinger-Ellison sendromu ile iliskisi literatiirde bircok yayinda
tanimlanmustir [8,9]. Kalin barsakta ise mikrokarsinoid oldukga
nadir olup biyik kismi kronik inflamatuar barsak hastaliklar
ozellikle de Ulseratif kolit hastalarinda, multifokal mikroskobik
lezyonlar seklinde rapor edilmistir [10]. Kronik kolit ile bu yakin
iliski endokrin hiicre hiperplazisi gibi mikrokarsinoidlerin
de, barsak mukozasinin kronik inflamasyona karsi asiri
proliferatif cevabinin sonucunda olustugunu goéstermektedir
[10,11]. Olgumuzda ise inflamatuvar barsak hastaligi ile iliski
saptanmamistir.

insidental yakalanmasi, néroendokrin hiicrelerin etraf stroma
ile karismasi ve adenomatoz epitelle gegis gostermesi rutin
pratikte bu timorlerin taninmasini gii¢ hale getirmektedir
[12,13]. Ayrica bazal lokalizasyon, infiltratif patern, glandiiler
epitele bitisik pleomorfik sekilli hiicresel kiimeler seklinde
izlenmesi de yanlis olarak yuksek dereceli displazi ya da
invaziv adeokarsinom tanilarina goétirebilmektedir [14,15].
Olgumuzda da tarif edilen histolojik tani tuzaklari mevcut olup,
immuinhistokimyasal ¢alisma ayirici tanida yararli olmaktadir.

Literatirde kompozit adenom-karsinoid timor olarak rapor
edilen hastalarin klinik takipleri genel olarak benign olarak
bildirilmistir [15,16]. Ancak submukoza invazyonu izlenen
bir olguda ise lenf nodu metastazi ve agresif davranis tarif
edilmistir [16]. Olgumuzun postoperatif 36 aylik takibinde
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niks ya da metastaz saptanmamakla beraber, timorin
histolojik goriinimiinden prognozu tahmin etmek mimkin
olmadigindan tiim olgular izlenmelidir.

Sonu¢ olarak olgumuzda izlenen iki neoplastik bilesen
arasindaki morfolojik ve immunhistokimyasal yakin benzerlikler,
literattirde bildirilen bu timorlerin ilkel bir 6nct hiicrenin
cok yonlu diferansiyasyonundan kaynaklandigini kavramini
glg¢lendirmistir. Vaka sayisinin arttirlmasi, bu tiimorlerin
orijininin anlasilmasi ve hedefe yonelik tedaviler icin faydah
bilgiler verecektir.
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Hobnail / mikropapiller varyant papiller tiroid karsinomu:
Varyant mi, patern mi?

Hobnail / micropapillary variant papillary thyroid carcinoma:
Is it a variant or a pattern?
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Papiller tiroid karsinomu, tiroid maligniteleri arasinda en sik gortlen tiptir ve tim malignitelerin %1’ini olusturur. Klasik
papiller tiroid karsinomu oldukca iyi prognoza sahip olmakla beraber hastalarin %10’unda rekirrens, lenf nodu metastazi,
uzak organ metastazi ya da mortalite gelisebilmektedir. Bu agresiv klinik davranis cogunlukla difliz sklerozan, uzun hiicreli
ve kolumnar hiicreli gibi varyantlarda goriilmektedir. Hobnail/mikropapiller varyant papiller tiroid karsinomu, papiller tiroid
karsinomunun oldukca nadir goriilen, yeni tarif edilen bir varyantidir. Literatiirde benzer sekilde ¢ok az sayida yayin mevcut
olup, genellikle agresiv seyrettigi ve metastaz yapma potansiyelinin klasik papiller tiroid karsinomundan fazla oldugu
bildirilmistir. Ancak sitolojik 6zellikleri ve molekiiler alt yapisi tam olarak anlasilamamistir. Bu yazida; hobnail/mikropapiller

varyant papiller tiroid karsinomlu bir hasta sunulmus olup, tani problemleri ve malignite kriterleri literatir bilgileri gézden
gecirilerek tartisiimistir.

Anahtar kelimeler: papiller tiroid karsinomu, hobnail, mikropapiller.

ABSTRACT

Papillary thyroid carcinoma is the most common type of thyroid malignancies and constitutes 1% of all malignancies.
Classical papillary thyroid carcinoma is very good prognosis; but recurrence, lymph node metastasis, distant organ
metastasis or mortality can develop in 10% of patients. This aggressive clinical behavior is more often seen in variants such
as diffuse sclerosis, tall cell and columnar cell. Hobnail/micropapillary variant papillary thyroid carcinoma is a relatively rare,
newly described variant of papillary thyroid carcinoma. There are very few publications in the literature and it is reported
that the aggressive course and metastasizing potential is greater than the classic papillary thyroid carcinoma. However,
their cytological properties and molecular backround are not fully understood. In this article; a patient with hobnail/
micropapillary variant papillary thyroid carcinoma has been presented, and diagnostic problems and malignancy criteria
have been discussed by reviewing the literature.

Key words: papillary thyroid carcinoma, hobnail, micropapillary.

Corresponding Author?: Dr. Mehmet ZENGIN, Yozgat Devlet Hastanesi, Patoloji Klinigi, Yozgat, TURKEY
Phone: 00905055222785

e-mail: mz1379@hotmail.com

Received 11.01.2017 accepted 12.02.2017

Doi. 10.18663/1jcl.285075

134



Giris

Papiller tiroit karsinomu (PTK); en yaygin rastlanan tiroid kan-
seri olmanin yani sira endokrin maligniteler icerisinde de en
stk gorilen timorlerdir [1]. Amerika Birlesik Devletleri'nde, son
on yilda, her iki cinsiyette insidansi en hizli artan timor olan
PTK; 2013 yilinda goriilen 60.220 yeni vaka ile 5nemini bir kat
daha arttirmistir [1,2]. TUm varyantlar dahil olmak Uzere, has-
talarin %90'Inda ortalama yasam beklentisi 10 yildir [3]. PTK'da
hastaliga bagli mortalite disiik olmakla birlikte, hastalarin
yaklasik %15'inde cerrahiyi takiben lokal veya boélgesel niiks
ya da uzak organ metastazi gortilmektedir [4]. Niks gorilen
hastalarda daha kot sonuclar izlenmekte olup bu olgular
daha agresiv davranmakta, timor radyoaktif iyot duyarliligini
kaybetmekte ve hastalarin %35'i lmektedir [5].

Amerikan kanser komitesi evreleme sisteminde yer almamak-
la beraber, histolojik varyantlar prognoz bakimindan farklilik
gostermektedir [5,6]. Ornegin folikiiler varyant PTK daha iyi,
uzun hicreli varyant ise klasik PTK'dan daha kotl prognoza
sahiptir [5,6]. Histolojik varyantlarin dnemi, Amerikan tiroid
birligi rehberinde, artmis risk icin bir kriter olarak "agresif his-
toloji (uzun hiicreli, difiiz sklerozan, kolumnar hiicreli)" bashgi
altinda kabul edilmistir [6,7]. Son zamanlarda kiiglk serilerde,
"PTK'nin hobnail/mikropapiller varyanti" adi altinda, agresiv
hastalik ve kotl prognoz ile giden, PTK'nin yeni bir varyanti
tanimlanmistir [8]. Bu yazida; PTK'nin hobnail/mikropapiller
varyantinin 6zelliklerini gésteren bir olguda tani problemleri
ve malignite kriterleri, literatir bilgileri esliginde tartisiimistir.

Olgu Sunumu

38 yasinda kadin hasta boyunda sislik sikayeti ile kulak burun
bogaz klinigine basvurdu. Yapilan laboratuvar tetkiklerinde T3,
T4 ve TSH normal sinirlarda saptandi. Goriintiileme tetkiklerin-
de; tiroid US'de sag lobda 22x15 mm boyutlu, 1 adet hipoeko-
jen solid nodiil tesbit edilmesi tizerine iIAB uygulandi. Olgunun
yayma preperatinin hurthle hicreli neoplazi olarak rapor edil-
mesi Uizerine hastaya bilateral total tiroidektomi uygulandi.
Yayma preperatlarin incelenmesinde; yer yer papiller yapilar
olusturmus, genis eozinofilik sitoplazmali, iri hiperkromatik
ndveli hurthle hiicre gruplari ve histiositler izlenmis olup (Re-
sim 1) hurthle hiicreli neoplazi olarak rapor edildi.

Resim 1. [iAB'de genis eozinofilik sitoplazmal, iri hiperkromatik
niveye sahip hobnail / mikropapiller hiicreler gérilmektedir.
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Bunun Uzerine hastaya bilateral total tiroidektomi uygulanmis
olup, patoloji bélimiine gelen piyeste makroskobik olarak, ti-
roid sag lobda 22 mm capinda kahverenkli, kolloidden fakir,
kapsullt, yer yer kanamali bir adet nodul saptandi. Noduil disi
alanlar ve sol lob diffiiz kolloidden zengin goériiniimde olup
ayri bir nodil yapisi tesbit edilmedi.

Mikroskobik incelemede nodiiliin tamami fibroz kapsdille cev-
rili olup; timorin hobnail goriinimli iri niivelere sahip, genis
graniler eozinofilik sitoplazmali, diskoheziv hiicrelerle doseli

papiller yapilardan olustugu izlendi (Resim 2-3).

Resim 2. Timor genis eozinofilik sitoplazmali, hobnail gori-
nUmli nuvelere sahip diskohezivhiicrelerle doseli papiller ya-
pilardan olusmaktadir.

Resim 3. Timorde papiller yapilar, genis eozinofilik sitoplaz-
mali, apikal lokalizasyonlu, hobnail gérinimla hiperkromatik
nlvelerle doselidir.

Tumoral hiicrelerde fokal alanlarda berrak sitoplazmik degisiklik-
ler de saptandi. Tiumoral nodiiliin tamami benzer 6zellikte hiic-
relerle doseli papiller yapilardan olusmakta idi. Tumor kapsuliine
ve tiroid kapsuline invazyon gorilmedi. Anjiolenfatik invazyon,
timor nekrozu, mitoz ve multisentrite saptanmadi. TUmor icinde
kolloid fokal alanlarda mevcut olup kanama ve iiAB'ye bagh ol-
dugu disinilen fokal enfarkt alanlar gézlendi. Psammom body
mevcut degildi. Sag tiroid lobu kapsul ¢evresinde, reaktif hiperp-
lazi gosteren, 2 mm capli iki adet lenf nodu tesbit edildi.
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immijnhistokimyasal incelemede TTF-1 (Resim 4), CK-7 (Re-
sim 5), CK-19 (Resim 6) ile kuvvetli ve yaygin pozitif boyanma,
HBME-1 ile zayif pozitif boyanma saptandi. B-katenin, EMA ve

E-kaderin ile membran6z boyanma mevcut idi.

Resim 4. Tumoral hiicreler TTF-1 ile niikleer pozitif boyanma
gostermektedir.

Resim 5. Tiimoral hiicrelerde CK-7 ile sitoplazmik pozitif bo-
yanma izlenmektedir.

Resim 6. Tumoral hicrelerde CK-19 ile sitoplazmik pozitif bo-
yanma izlenmektedir.

P53 ile neoplastik hiicrelerin tamamina yakininda nikleer bo-
yanma goruldi (Resim 7).

Resim 7. Tumoral hiicrelerde P53 ile nlkleer pozitif boyanma
mevcuttur.
Ki-67 proliferasyon indeksi %1 idi (Resim 8).

Resim 8. Timoral hiicrelerde Ki-67 ile seyrek niikleer boyan-
ma izlenmektedir.

Olgu mevcut bulgular esliginde “Hobnail/mikropapiller var-
yant papiller tiroid karsinomu” olarak rapor edildi.

Tartisma

PTK en sik rastlanan endokrin maliginte ve tiroid kanseri olup
insidansi kadinlarda %2, erkeklerde ise %0.5dir [1]. PTK insi-
dansi son otuz yilda artis gostermis olup, 1973 yilinda yiizbin-
de 3.6 olan insidans, 2002 yilinda ylizbinde 8.7'ye yikselmistir
[1,2]. Kanser 6limleri arasinda ise sikligi her 1 milyon kiside
yaklasik 6-8'dir [2,3]. Diger kanserlerle karsilastirildiginda yuk-
sek oranda kiir, uzun prognoz ve genellikle iyi diferansiye his-
tolojik ozellikler gosteren kanserler olarak bilinmektedir [4].
Prognoz; cerrahi veya histolojik parametrelere gore belirgin
degisiklikler gostermemekle beraber, kot prognoz ile iliskili
az sayida histolojik varyant da mevcuttur [5,6].

Diinya saglik 6rgiitti PTK'nin bircok farkli tipini tanimlamis olup ta-
nimlanan bu histolojik varyantlar prognoz bakimindan farklilik gos-
termekte ve az sayida histolojik varyant da (kolumnar hiicreli, uzun
hticreli, diffiiz sklerozan varyant) kétii prognoz ile iliskilendirilmistir
[5-71. Son yillarda; PTK'nin hobnail/mikropapiller varyanti olarak da
adlandirilan, nadir fakat ¢cok agresiv bir varyanti tanimlanmistir [8].



Hobnail/mikropapiller patern, apokrin 6zellikler ve hiicre polari-
tesinin kaybi ile karakterize, laklinar bosluklarla gevrili kiiiik pa-
piller kimeler seklinde tarif edilen bir morfolojiyi ifade etmekte-
dir [9]. Olusum mekanizmasinda hticresel kohezivite ve polarite
kaybinin etkili oldugu dustinilmektedir [9]. Hobnail/mikropa-
piller hiicreler cesitli sekil ve boyutta olmakla beraber en belirgin
ozelliklerinden biri ters polarite olup ve calismalar bu 6zelligi yiik-
sek invaziv potansiyel ile iliskilendirmistir [9,10]. Genellikle ade-
nokarsinomalarda rastlanan bir fenotip olmakla beraber, bulun-
dugu yerden bagimsiz olarak lenfovaskdler invazyon, lenf nodu
metastazi ve dusuk prognoz ile iliskili oldugu kabul edilir [9,10].
Bu hobnail/mikropapiller gériinim ilk olarak akciger ve over-
de tanimlanmakla beraber; mesane, akciger, pankreas ve tiik-
riik bezi gibi fakli organdaki bircok timorde de tanimlanmistir
[10,11]. Hobnail/mikropapiller karsinom insidansi cesitli organ-
larda %5-20 arasinda degismekle beraber bu komponentin
timor icindeki orani da degismekte ve genelde %30'dan az ol-
maktadir ancak saf olarak rapor edilen istisnai vakalar da mev-
cuttur [12,13]. Literatlirde PTK'da benzer morfolojideki tiimorler
icin hobnail, mikropapiller ya da diskoheziv bliyiime paterni
seklinde farkli tanimlamalar mevcut olup, bu isimlendirme icin
timoriin %20-%30 oraninda bu morfolojiyi gdstermesi gerekti-
gi belirtilmistir [14]. Olgumuzda timdral noduliin tamami genis
eozinofilik graniiler sitoplazmali, hobnail gériiniimli diskoheziv
hiicrelerle doseli papiller yapilardan olusmaktadir.

PTK'da hobnail goriiniim ilk olarak 2003'de Tang ve arkadaslar
tarafindan tanimlanmis ve retinoid reseptor ekspresyonu ile
iliskili oldugu belirtilmistir [14]. Bai ve arkadaslari PTK'da pola-
rite ve kohezivite kaybi gosteren 52 vaka tanimlamis olup, tarif
edilen paternin periostin ekspresyonuyla korele oldugnu ve
bu paternde mortalitenin daha yiiksek oldugunu bildirmistir
[15]. Motosugi ve arkadaslari da hobnail/mikropapiller yapilar-
la karakterize agresiv davranisli bir PTK olgusu bildirmis ve bu
goruntinun rekirrens ile ilskili oldugunu tanimlamistir [16].
Bellevicine ve arkadaslari da hobnail/mikropapiller 6zelliklere
sahip bir olgu bildirmis olup bu hticreleri kuyruklu yildiza ben-
zetmis ve IiAB ile preoperatif taninmasinin daha kapsaml bo-
yun cerrahisini garanti edecegini vurgulamistir [17]. Asioli ve
arkadaslari ise 8 vakalik serisinde 7 vakada rekirrens (%87.5)
ve 4 (%50) vakada hastaliga bagli mortalite gelistigini bildir-
mis olup; PTK'da hobnail/mikropapiller benzeri hiicrelerin yiiz-
desinin artmasinin timordn agresivligini arttirdigini, %30'un
Uzerinde ise hasta sag kalimini énemli 6l¢lide azalttigini, bu
nedenle bu hiicrelerin preoperatif olarak taninmasinin klinik
yonetim icin degerli bilgiler verecegini belirtmistir [18].
Hobnail/mikropapiller patern saf olarak goriilebilecegi gibi,
daha siklikla diger agresiv gidisli varyantlar ile bir arada rast-
lanmaktadir [19]. Uzun hiicreli varyant tanisi icin timori olug-
turan hiicrelerin, boyu eninin en az iki kati olan hiicrelerden
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olusmasi gerekmekte olup neoplastik hiicrelerin ¢ekirdek
ozellikleri klasik PTK ile benzer ve bol eozinofilik sitoplazma-
It hiicrelerdir. Nekroz, mitotik aktivite ve tiroid disi yayilim sik
olup genellikle yasli hastalarda gozikur [19]. Difliz sklerozan
varyant ise genelde geng hastalarda gozikur, bir ya da her iki
tiroid lobunu difliz tutar, yaygin skuamoéz metaplazi, ¢cok sa-
yida psammom body, yogun lenfositik infiltrasyon ve stromal
fibrozis gosterir [20]. Kolumnar hiicreli varyant ise supraniik-
leer ve subnikleer vakuoller iceren pseudostratifiye kolumnar
hiicrelerden olusan nadir bir varyanttir. Klasik PTK nikleer
ozelliklerini yanlizca fokal alanlarda gosterir [21].
Hobnail/mikropapiller varyant PTK'nin ayirici tanisinda overin
serdz karsinomu, peritonun primer seréz karsinomu, akciger
adenokarsinomunun hobnail hicreli tipi gibi metastatik lez-
yonlarda g6z 6ntine alinmalidir [22]. Bu ayinmda imm{inhisto-
kimyasal boyama yararl olacaktir [22]. Olgumuzda Tiroglobu-
lin ve TTF-1 ile pozitif boyanma saptanmis olup nekroz, mitoz,
anjiolenfatik invazyon, multisentrite, tiroid kapsul invazyonu
ve tiroid disi yayillim saptanmamigtir.

PTK'da erken dénemde degisiklikler kromozom yapisinda go-
rilmekte olup bu degisiklikler siklikla RET protoonkogeninde
g6zukur. Bu onkogen 10. kromozomda yerlesmis olup, tirozin
kinaz reseptoriini kodlar [23]. Ayrica PTK'da, diger sik rasla-
nan bir kromozom bozuklugu olan BRAF mutasyonu ile timor
yayllimi ve nuks arasindaki iliski bircok calismada gdsterilmis
olup hobnail/mikropapiller varyant PTK'da da BRAF mutasyo-
nu bildirilmistir [24,25].

Sonug olara PTK'da giincel calismalar hangi hastanin daha
agresiv seyredecegini tesbit etmek lizere yogunlasmis olup
timorlerde izlenen birtakim histolojik paternlerin, prognoz ve
hedefe yonelik tedavide yararli bilgiler verebilecegini disiin-
mekteyiz. Hobnail/mikropapiller varyant PTK, farkli organlar-
da izlenen benzer morfolojideki tiimorler gibi agresiv davranis
gOstermesi nedeniyle ayri bir varyant olarak tanimlanmalidir.
Bu varyantin molekdler alt yapisinin aydinlatilmasi ve diger
agresiv varyantlar ile iliskisinin ortaya konmasi icin daha ileri
calismalara ihtiyag vardir.

Maddi Destek ve Cikar iliskisi
Calismayi maddi olarak destekleyen kisi/kurulus yoktur ve ya-
zarlann ¢ikara dayali bir iliskisi yoktur.
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An atypical presentation of an atypically localized cardiac myxoma

Atipik klinik ile tespit edilen atipik yerlesimli kardiyak miksoma
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ABSTRACT

Atrial myxomas are the most common benign primary cardiac tumors that can lead to many complications as defined in
literature. Although the majority occur in the left atrium and attached to interatrial septum, they can arise from any cardiac
chamber. Here we report the case of a 55-year-old woman whom was referred to our outpatient clinic for etiological
diagnosis of unilateral transient loss of vision. Transesophageal echocardiography revealed a mass that was suspected
as cardiac myxoma arising from the posterior wall of the LA in the vicinity of the left superior pulmonary vein. During
the surgical procedure cardiac mass was removed totally and the pathological examination confirmed the diagnosis as
cardiac myxoma. In patients with transient ischaemic symptoms but without atrial fibrillation echocardiography should

be performed to diagnose of potential mass in left atrium.

Keywords: atrial myxoma, cardiac tumor, echocardiography
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Atriyal miksomalar, en sik karsilasilan benign primer kardiyak timorlerdir. Literatiirde tanimlandigi Uzere bircok
komplikasyona yol a¢maktadir. Cogunlukla solda atriyumda olsa da atriyum ve interatriyal septuma bagl olarak,
herhangi bir kardiyak boslukta ortaya ¢ikabilir. Bu olgu raporunda 55 yasindaki bir kadin hastamizi sunduk. Kardiyoloji
poliklinigine tek tarafli gecici gérme kaybi etyolojisinin arastirilmasi amaciyla danisildi. Transézofageal-ekokardiyografide
kardiyak miksoma olarak siiphe edilen bu kitlelenin cerrahi esnasinda sol atriyum posteriyor duvar, sol Gst pulmoner ven
cevresinden kaynaklandigi tespit edildi ve kitle tamamen cikartildi. Patolojik inceleme sonucunda tani kardiyak miksoma
olarak dogrulandi. Gegici iskemik semptomlari olan ancak atriyal fibrilasyonu olmayan hastalarda sol atriyumda potansiyel

kitle tanisini koymak icin ekokardiyografi yapiimalidir.
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Introduction

Cardiac myxomas are the most frequent benign intra cardiac
tumors that can lead to many embolic complications as de-
scribed in literature [1]. Atrial myxomas are related to systemic
embolisation in around 30 to 40 % of cases [2]. Temporary loss
of vision caused by intracardiac myxomas embolisation have
been observed rare in the literature [3].

Case report

Here we report the case of a 55-year old woman who was re-
ferred for etiological diagnosis of unilateral transient loss of
vision by an ophthalmologist. She had a history of diabetes
mellitus. Physical examination revealed blood pressure 100 /
60 mmHg. Heart rhythm was regular at 66 bpm. The patient
had no prior history of heart murmur, syncope, shortness of
breath, or chest pain. Further physical examination revealed a
soft grade 2/6 systolic murmur at the left sternal border.

Atrial fibrillation was not observed in a 24-hour rhythm holter
recording. After a mass was seen in transthoracic echocardiog-
raphy (TTE), transesophageal echocardiography (TEE) was
performed and revealed a 3.8x2.8 cm sized, unclear site of at-
tachment (Figures1a,1b and1c).

A mass with irreqular margin in the left atrium and
s view showing ) Laa left atrial apendicis ,LV left

atrium, LV left

Figure 1b: midesophageal long-axis view (LA left

entricle, )
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Figure 1c midesophageal short-axis view

LA left atrium, Ao aortic annulus)

It was highly mobile and occasionally extending to the mitral
valve area during the diastole. TEE exhibited a large mass with
wide base, located at posterior wall of the high left atrium (LA)
in the vicinity of left upper pulmonary vein. At first vision was
suspected this mass as thrombus causing central retinal artery
emboli. So she was treated with the unfractionated heparin
and we planned to recheck the size of mass in the left atrium
after 7 days. TTE was performed again and we observed no
change in the size of the mass.

The patient was referred to surgery. After median sternotomy
and dissection of the right atrium, left atrium was explored
through transeptal approach, myxomatous large mass with
a gelatinous appearance was totally resected during the sur-
gery. The mass was multilobed and a friable with a large pedi-
cle It was attached to the posterior wall of the high left atrium
in the vicinity of the left superior pulmonary vein with base of
implantation of 5,0 x 3.0 cm diameter.

Macroscopically the lesion was soft, polypoid and lobulated.
Microscopic examination revealed a papillary tumor in a myx-
oid stroma. Tumor was composed of polygonal and stellate
cells. There was no mitotic activity, pleomorphism and necro-
sis in the tissue. (Figures 2a and 2b).

Y. ..o

Cardiac tumor. Microscopic image shows
myxoid stroma (4X

V4 R

Figure 2a tumors cells aligning on surface surrounded

magnification, H&E stained section



Fiqure 2b: Medium maanification of tumor. Necrosis and mitotic activity is absent. (40X Maanification, H&E
stained section).

Due to the complete atrioventricular (AV) block after surgical
procedure, a temporary pacemaker was implanted during the
first postoperative day. TTE performed after surgery revealed
a mild mitral regurgitation. As the sinus rhythm restored, the
pacemaker was removed in the postoperative second day.

Discussion

Atrial myxomas represent approximately 50% of all cardiac tu-
mors and nonfamilial forms occur mainly in the 5th and 6th
decade of life [2]. They originate mainly from mesenchymal
cells left atrium subendocardial. Although myxomas usually
originate in the LA (75%) attached to fossa ovalis, these tu-
mors may also arise from atypical sites such as right atrium
(15-20%), posterior or anterior LA walls, atrial appendage, left
or right ventricle, and on the valves [4,5]. Myxomas must be
at the top of the differential diagnosis list in all intracardiac
tumors. Although they are histologically benign, may lead to
syncope, systemic embolism or sudden death [6,7].

TTE and TEE have an important role of diagnosis. However, a de-
finitive transthoracic echocardiographic diagnosis of a left atrial
myxoma is difficult when the site of origin cannot be clearly
identified. According to the literature posterior wall origin of
myxomas was identified in 28 cases (including our case report)
researches, due to lower incidence of symptoms, posterior wall
localized atrial myxomas are diagnosed later than the others [1].
Embolization to the central nervous system may result in
transient loss of vision and ischemic attack, stroke, or seizure.
Likewise, embolisation to retinal artery may lead to severe irre-
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versible visual impairment, nevertheless it may cause tempo-
rary loss of vision as in our case. This is particularly noticeable
in patients with diabetes mellitus, high blood pressure and
elderly [8]. Any embolic event may be the only symptoms that
should lead an early diagnosis [9].

As a conclusion although myxomas originating from the poste-
rior wall of LA are extremely rare, it should be kept in mind for the
differential diagnosis of a mass in LA especially in patients with
transient ischaemic symptoms but without atrial fibrillation.
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latrogenic post-intubation tracheal rupture treated surgically with
cardiopulmonary bypass support

lyatrojenik post-entiibasyon trakea riiptiiriiniin kardiyopulmoner bypass
destedgi ile cerrahi tedavisi
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ABSTRACT

latrogenic tracheobronchial injuries are severe complications of airway access techniques such as endotracheal intubation. The
reported incidence is approximately 0.005% for orotracheal intubations. Although conservative methods may also be used,
surgical intervention is the treatment of choice for most cases. Herein, we present a 78-year old patient with a post-intubation

huge membranous tracheal rupture, which was eventually repaired surgically with cardiopulmonary bypass support.

Keywords: endotracheal intubation, trachea rupture, cardiopulmonary bypass

0z

iatrojenik trakeobronsiyal yaralanmalar, endotrakeal entiibasyon gibi hava yolu erisimi tekniklerinin ciddi
komplikasyonlarindandir. Orotrakeal entlibasyon sonrasi goriilme sikhgi yaklasik % 0.005'dir. Zaman zaman koruyucu
methodlarla tedavi edilseler de ¢cogu vaka cerrahi yontemlerle tedavi edilir. Bu olgu sunumunda, 78 yasindaki bir hastada,

entlibasyon sonrasi meydana gelen genis membrandz trakea riptiriinin kardiyopulmoner bypass yardimi ile cerrahi

tedavisini sunuyoruz.

Anahtar kelimeler: endotrakeal entiibasyon, trakea rupture, kardiyopulmoner bypass
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Introduction

Tracheobronchial injuries are rare but potentially life-threaten-
ing complications of endotracheal intubations. The reported
incidence is approximately 0.005% for orotracheal intubations
[1,2]. The most likely causes of the trachea injury are massive
overinflation of the endotracheal tube cuff, the preexisting
tracheal wall weakness, steroids, chronic diseases and use of
introducer [3]. In most cases surgical cardiopulmonary bypass
(CPB) intervention is the treatment of choice, yet conserva-
tive methods may also be used [4]. We present a 78-year old
patient with post-intubation membranous tracheal rupture,
which was eventually repaired surgically with support.

Case report

A 78-year old female was found at home unresponsive with no
heartbeats or respiration for almost 10 minutes. Orotracheal
intubation was performed by an emergency service member.
Cardiopulmonary resuscitation (CPR) was immediately insti-
tuted. After 5 minutes of CPR, her rhythm had restored to sinus
rhythm and advanced cardiac life support measures were initi-
ated. At arrival in the emergency department (ED) hemody-
namic stabilization was established. The Glasgow Coma Scale
score was 3, and the pupils were noted to be anisocoric, which
gradually became isocoric. Further examination revealed mas-
sive subcutaneous emphysema over the neck and the chest
wall. Computed tomography (CT) of the chest revealed small
volume pneumomediastinum, pneumothorax on the right
chest, bilateral non-displaced rib fractures and a large poste-
rior tracheal rupture in the pars membranosa (Figure 1). Cra-
nial CT was reported to be normal. Thus the patient promptly

proceeded to surgical repair.

Figure 1. Chest CT scan; CT of the chest showed small volume
pneumomediastinum, and a large posterior tracheal rupture in

the pars membranosa (black arrow points the large rupture).

Expecting the difficulties of lateral decubitus position for this
considerably obese patient and considering the long length
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of laceration median sternotomy was performed. CPB was ini-
tiated with ascending aorta and right atrial cannulation. Large
posterior tracheal rupture located in the pars membranosa
was confirmed. The lesion was measured nearly 8 cm long and
it extended from 1 cm below the level of cricoid cartilage to
the carina (Figure 2).

Figure 2. Schematic illustration of the tracheal rupture; A 8 cm
long posterior tracheal rupture extends from 1 cm below the
level of cricoid cartilage up to the carina.

Endotracheal tube (ETT) was removed. The trachea was tran-
sected from the upper level of the rupture allowing clear expo-
sure. The defect was repaired continuously with 5-0 polydioxa-
none (PDS®) suture up to the level of transection. End to end
anastomosis of the transected trachea was performed with 5-0
polydioxanone (PDS®). ETT was inserted, positioned at the lev-
el of the carina and the cuff was left deflated. The suture lines
were controlled with fiberoptic bronchoscopy. Lung ventila-
tion was then re-instituted and the patient was weaned from
CPB. Chest tubes were placed and the incision was closed. Dur-
ing the follow-up in the intensive care unit (ICU) the patient
was declared to be hemodynamically stabilised. Sedation was
subsequently discontinued. However, there was no response
to deep pain stimulation. Pupillary and corneal reflexes were
also absent. Neurological consultation revealed probable brain
death according to the neurologic criteria. Subcutaneous em-
physema and pneumomediastinum resolved and the thoracal
drains were removed on the post-operative 2nd day. In the fol-
low-up, the patient’s general state detoriated gradually. On the
post-operative 5th day the patient had cardiac arrest followed
by asystole and cardiopulmonary resuscitation was performed;
however, despite all efforts the patient was considered exitus.
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Discussion

latrogenic tracheobronchial injuries, which occur rarely, are
severe complications of airway access techniques such as
endotracheal intubation and tracheostomy. The risk of injury
seems to increase with difficult or emergency intubations and
with multiple vigorous attempts of inexperienced medical
staff especially in stressful situations. Obesity, female gender,
advanced age, poor medical condition, short stature, chronic
obstructive pulmonary disease (COPD), and tracheomalacia
are considered to be important risk factors [2,5,6]. Injuries
are usually linear and involve the membranous portion of the
lower third of the trachea (60-80%). Involvement of the middle
trachea is rare [2,7,8]. In this case, we present a 78-year old fe-
male who had obesity and history of COPD with a large lacera-
tion involving nearly the whole length of trachea.

Persistent air leak around the endotracheal tube, subcutane-
ous emphysema over the neck and chest, mediastinal emphy-
sema, cyanosis, hemoptysis, and clinical signs of pneumotho-
rax are typical findings [9,10].

Computed tomography (CT) of the thorax is preferred to eval-
uate mediastinal emphysema and pneumothorax and also al-
lows direct visualization of the tracheal injury in 70% of the
cases. Bronchoscopy is considered to be the most effective
method for confirming the diagnosis and for determining the
exact location and extent of the injury [4,11,12].

The management of iatrogenic tracheobronchial injuries is
controversial. Treatment strategy depends on several factors
such as clinical presentation and overall condition of the pa-
tient, location and extent of the lesion, and the patient’s pre-
existing risk factors.

latrogenic tracheobronchial injuries can be treated conserva-
tively in selected cases. The criteria for conservative treatment
are considered to be stable vital signs, spontaneous breath-
ing or no difficulty in ventilation while intubated or no respi-
ratory distress after extubation, no evidence of esophageal
injury, nonprogressive pneumomediastinum or subcutane-
ous emphysema and no signs of sepsis [5,13,14]. Carbognani
and colleagues chose nonsurgical therapy in small, uncompli-
cated tears (<2 cm) in stable patients [13]. Gomez-Caro and
colleagues also recommended conservative management for
patients with no associated esophageal injuries, no rapidly
progressive subcutaneous or mediastinal emphysema, and no
mediastinitis [15]. Schneider and colleagues advocate conser-
vative treatment in stable patients with a delayed (>24 hours)
diagnosis of the tracheobronchial injury [1].

Endoscopic stenting is another therapeutic option. However,
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few reports exist about acute stenting of tracheal injuries.
Madden and colleagues reported two cases of a longitudinal
posterior wall perforation after percutaneous tracheostomy
treated by tracheal stenting [16]. Shimizu and colleagues suc-
cessfully inserted a T-silicon stent through a tracheostomy
over a laceration [17]. Alternatively, bronchoscopic application
of fibrin sealent onto the lesion may ensure tissue regenera-
tion particularly in small tears [18,19]. Aydemir and colleagues
reported two patients which were successfully managed with
fibrin sealent [20].

The traditional method preferred by most authors for the
management of iatrogenic tracheobronchial injury is primary
repair. The criteria for surgical repair include the following: le-
sions >2 cm in length, perforation into the pleural cavity, pro-
gressive subcutaneous or mediastinal emphysema and insuf-
ficient mechanical ventilation [1,5,14]. In our case the decision
was to repair the defect surgically due to the extent and lo-
cation of the laceration, high possibility of both mediastinitis
and expansion of the pneumothorax.

When primary repair is indicated, it is traditionally performed
through a right lateral thoracotomy. However, for surgical re-
pair of patients with a laceration of the upper or middle thirds
of the trachea transcervical approach can be preferred [21,22].
Considering the length and location of the defect we decided to
repair it under CPB support with median sternotomy which would
also provide a better exposure for the whole length of the trachea.
In our opinion, CPB support contributes to the exposure of the

trachea and provides a safer repair in the surgical management
of patients with extended post-intubational tracheal injury.
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sorumluluk kabul etmez.

Dergi adinin kisaltmasi: Turk J Clin Lab

Yazisma adresi: Yazilar e-mail yoluyla sorumlu yazar tarafindan, Dergipark ta yer alan Turkish Journal of Clinics and Laboratory linkine girip kayit olduk-
tan sonra gonderilmelidir.

Makale dili: Makale dili Tiirkce ve ingilizcedir. ingilizce makaleler gdnderiimeden dnce profesyonel bir dil uzmani tarafindan kontrol edilmelidir. Yazi-
daki yazim ve gramer hatalari icerik degismeyecek sekilde Ingilizce dil danismani tarafindan dizeltilebilir. Tlirkce yazilan yazilarda diizglin bir Turkge
kullanimi 6nemlidir. Bu amagla, Tirk Dil Kurumu Sézliik ve Yazim Kilavuzu yazim dilinde esas alinmalidir.

Makalenin bagka bir yerde yayimlanmamistir ibaresi: Her yazar makalenin bir boliminin veya tamaminin baska bir yerde yayimlanmadigini ve
ayni anda bir diger dergide degerlendirilme slirecinde olmadigini, editdre sunum sayfasinda belirtmelidirler. 400 kelimeden az 6zetler kapsam disidir.
Kongrelerde sunulan sézll veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtiimesi gereklidir. Dergide yayimlanan yazi-
larin her tlirli sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

Degerlendirme: Dergiye gonderilen yazilar format ve plagiarism agisindan degerlendirilir. Formata uygun olmayan yazilar degerlendiriimeden so-
rumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin olmamasi i¢in yazim kurallari gézden gecirilmelidir. Basim icin génderilen tiim yazilar iki veya
daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi g6z 6niine alinarak yapilir. Yayima
kabul edilen yazilar editorler kurulu tarafindan icerik degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye génderilme-
si veya basima kabul edilmesi sonrasi isim sirasi degistirilemez, yazar ismi eklenip cikartilamaz.

Basima kabul edilmesi: Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gdonderim tarihi esas alinarak basim sirasina alinir. Her yazi icin bir
doi numarasi alinir.

Yayin haklar devri: http:/www.dergipark.ulakbim.gov.tr/tjclinlab adresi tizerinden online olarak génderilmelidir. 1976 Copyright Act'e gére, yayim-
lanmak tzere kabul edilen yazilarin her tirli yayin hakki yayinciya aittir.

Makale genel yazim kurallari: Yazilar Microsoft Word programi (7.0 ve Ust versiyon) ile cift satir aralikli ve 12 punto olarak, her sayfanin iki yaninda ve
alt ve Ust kisminda 2,5 cm bogsluk birakilarak yazilmalidir. Yazi stili Times New roman olmalidir. “System International” (SI) unitler kullanilmahdir. Sekil
tablo ve grafikler metin icinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde parantez icinde verilmelidir. Tirkce makalelerde %50 bitisik
yazilmali, ayni sekilde ingilizcelerde de 50% bitisik olmalidir. Tiirkcede ondalik sayilarda virgil kullanilmali (55,78) ingilizce yazilarda nokta (55.78)
kullanilmalidir. Derleme 4000, orijinal calisma 2500, olgu sunumu 1200, editére mektup 500 kelimeyi gecmemelidir. Ozet sayfasindan sonraki sayfalar
numaralandiriimalidir.

Yazinin boliimleri

1. Sunum sayfasi: Yazinin Turkish Journal of Clinics and Laboratory ‘de yayinlanmak tizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazar tarafindan dergi editoriine hitaben gonderdigi yazidir. Bu kissimda makalenin bir bolimiiniin veya tamaminin baska bir yerde yayimlanmadigini
ve ayni anda bir diger dergide degerlendirilme sirecinde olmadigini, maddi destek ve cikar iliskisi durumu belirtmelidir.

2. Bashk sayfasi: Sayfa basinda gonderilen makalenin kategorisi belirtiimedir (Klinik analiz, orijinal calisma, deneysel ¢alisma, olgu sunumu vs).
Bashik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklen-
melidir. Tim yazarlarin ad ve soyadlari yazildiktan sonra st simge ile 1’ den itibaren numaralandirilip, unvanlari, calistiklari kurum, klinik ve sehir yazar
isimleri altina eklenmelidir.

Bu sayfada “sorumlu yazar” belirtilmeli isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Kongrelerde sunulan sozll veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtilmesi gereklidir.

3. Makale dosyasi: (Yazar ve kurum isimleri bulunmamalidir)

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklenmelidir.
Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gereg ve Yontemler (Material and Methods), Bulgular (Results) ve So-

nuglar (Conclusion) boltmlerine ayrilmali ve 250 s6zciigi gegmemelidir. Olgu sunumlari ve benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150
kelime), Derlemelerde 300 kelimeyi gecmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce dzetlerin sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler birbirlerinden noktal virgil
ile ayrilmalidir. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)” e uygun olarak verilmelidir. (www.nIm.nih.gov/mesh/MBrowser.html).
Turrkge anahtar kelimeler “Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tirkce
terciimesi verilmelidir.

Metin boliimleri: Orijinal makaleler; Giris, Gere¢ ve Yontemler, Bulgular, Tartisma olarak diizenlenmelidir. Olgu sunumlari; Giris, Olgu sunumu, Tartisma
olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli metin icine yerlestiriimemelidir.
Kullanilan kisaltmalar altindaki agiklamada belirtilmelidir. Daha 6nce basilimis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agik-
lama olarak sekil, resim, tablo ve grafik aciklamasinda belirtiimelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en az 300dpi olmalidir.
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Etik kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. insanlar tizerinde yapilan tim calismalarda, "Yéntem ve Ge-
recler" bélimiinde ¢alismanin ilgili komite tarafindan onaylandigi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma.net/e/policy/b3.htm)
uyularak gergeklestirildigine dair bir cimle yer almaldir. Calismaya dahil edilen tim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinde
belirtilmelidir. Turkish Journal of Clinics and Laboratory gonderilen yazilarin Helsinki Deklarasyonuna uygun olarak yapildigini, kurumsal etik ve yasal
izinlerin alindigini varsayacak ve bu konuda sorumluluk kabul etmeyecektir.

Calismada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html) prensipleri dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldikla-
rini belirtmek zorundadir.

Tesekkiir yazisi: Varsa kaynaklardan sonra yazilmalidir.

Maddi destek ve cikar iliskisi: Makale sonunda varsa ¢alismayr maddi olarak destekleyen kisi ve kuruluslar ve varsa bu kuruluslarin yazarlarla olan ¢ikar
iliskileri belirtilmelidir. (Olmamasi durumu da “Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve yazarlarin herhangi bir ¢ikar dayali iligkisi
yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gére yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise
ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak
listesinde yalnizca yayinlanmig ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index
Medicus” ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gésterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen énce kdseli parantez kullanilarak belirtilmelidir. Ornegin
[4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine nem verilmelidir.

Sekil ve tablo bagliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintli dosyasi (jpg) olarak gonderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk dlizeltme nishasi” sorumlu yazara e-mail yoluyla gonderilecektir. Bu metinde sadece yazim hatalari
duzeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin i¢inde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagc S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived mesenchymal stem cells on
wound healing, epithelization and angiogenesis in a tracheal resection and end to end anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editoru olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent Health Care. A practical guide.
3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editori olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz TK (eds). American Society of
Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde bolim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.

Doktora/Lisans Tezinden alinti;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine, Department of Psychiatrics, Ankara; 1992.
Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlar, ulagim tarihi detayli olarak verilmelidir.

DOl numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany: Result of National Survey.
Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan énce her yazar, arastirmaya, iceriginin sorumlulugunu paylasmaya yetecek
boyutta katildigini beyan etmelidir. Bu katiim su konularda olabilir:

a. Deneylerin konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, analizi ya da ifade edilmesi;
b. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gézden gecirilmesi
c. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir baska yere yayin icin génderilmediginin beyani: "Bu ¢alismanin icindeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler haric,
sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta génderimler ve her tiirden 6n bildirileri icerir.

Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Galismanin dizayni

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editore sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmaldir)

2. Baslik sayfasi ( Makale bashgi/kisa baslk Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, sorumlu
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale basligi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, tablo
ve sekil basliklari, tablolar, sekiller)

4. Tablo ve grafikler metin icinde olmaldir.
5. Sekiller (En az 300 dpi ¢ozlinirlikte) ayr bir veya daha fazla dosya halinde génderilmelidir.






