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Alt solunum yolu 6rneklerinden izole edilen Streptococcus
pneumoniae, Haemophilus influenzae ve Moraxella catarrhalis
suslarinin antibiyotik duyarliliginin degerlendirilmesi

Evaluation Of Antibiotic Susceptibility Of Streptococcus pneumoniae,
Haemophilus influenzae and Moraxella catarrhalis Isolated From Lower
Respiratory Tract Specimens

Yeliz TANRIVERDI CAYCI*[©], Tugba AVAN[Z], Kemal BILGIN[®], Asuman BiRIN[]

Ondokuz Mayis Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim dali, Samsun/TURKIYE

Oz
Amag: Bu calismada hastanemizin ayaktan ve yatarak takip edilen hastalarin alt solunum yolu 6rneklerinden izole edilen
ve solunum yolu enfeksiyonlarinin en dnemli enfeksiyon etkenleri olan Haemophilus influenzae, Moraxella catarrhalis ve

Streptococcus pneumoniae suslarinin antibiyotik duyarlilik oranlarinin belirlenmesi ve ampirik antibiyotik tedavisine yol
gOstermesi amaclanmistir.

Gere¢ ve Yontemler: Ondokuz Mayis Universitesi Tip Fakiiltesi Hastanesi Tibbi Mikrobiyooji Laboratuvari'ha 2015-
2017 yillarinda cesitli kliniklerden goénderilen alt solunum yolu érnekleri retrospektif olarak incelenmistir. izolatlarin
tanimlanmasi Vitek MS (Biomerieux, Fransa) cihazi; antibiyotik duyarhliklari Vitek 2 Compact (Biomerieux, Fransa) cihaz
ve Mueller-Hinton Fastidious (Biomerieux, Fransa) agarda disk difiizyon yontemi ile belirlenmistir. Elde edilen duyarlilik
oranlart EUCAST (European Committee on Antimicrobial Susceptibility Testing) kriterlerine gore degerlendirilmistir

Bulgular: Alt solunum yollari 6rneklerinden izole edilen 2427 adet sus retrospektif olarak incelendi. Streptococcus
pneumoniae izolatlarina karsi %67 penisilin, %58 eritromisin direnci; Moraxella catarrhalis’e %9 eritromisin, %9 sefotaksim,
%3 seftriakson direnci; Haemophilus influenzae’e %92 eritromisin %33 sefotaksim direnci saptanmistir.

Sonug: Alt solunum yolunun en sik izole edilen bu (¢ bakteriyel patojene karsi rutinde kullanilan antibiyotiklere karsi
her gecen giin diren¢ artmaktadir. Etken belirlendikten sonra antibiyotik duyarlilik testlerinin yapilmasi tedavinin
yonlendirilmesi agisindan 6nemlidir.

Anahtar kelimeler: Haemophilus influenzae; Moraxella catarrhalis; Streptococcus pneumoniae; antibiyotik; direng; alt
solunum yolu enfeksiyonu
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Abstract

Aim: In this study, it was aimed to determine antibiotic susceptibility rates of Haemophilus influenzae, Moraxella
catarrhalis and Streptococcus pneumoniae strains isolated from lower respiratory tract samples of hospitalized patients
and to guide empirical antibiotic treatment of respiratory tract infections.

Material and Methods: The lower respiratory tract samples sent from various clinics to the Ondokuz Mayis University
Medical Faculty Hospital Medical Microbiology Laboratory in 2015-2017 were retrospectively examined. ldentification of
isolates Vitek MS (Biomerieux, France) device; antibiotic susceptibilities were determined by the Vitek 2 Compact (Biomerieux,
France) instrument and disk diffusion method in Mueller-Hinton Fastidious (Biomerieux, France) agar. The sensitivity ratios
obtained were evaluated according to EUCAST (European Committee on Antimicrobial Susceptibility Testing) criteria

Results: A total of 2427 strains isolated from lower respiratory tract specimens were examined retrospectively. 67% penicillin,
58% erythromycin resistance against Streptococcus pneumoniae isolates; 9% erythromycin, 9% cefotaxime, 3% ceftriaxone
resistance to Moraxella catarrhalis; Haemophilus influenzae had 92% erythromycin and 33% cefotaxime resistance.

Conclusion: Resistance is increasing day by day against antibiotics used in routine against these three bacterial pathogens
most commonly isolated in lower respiratory tract. Antibiotic susceptibility tests should be performed after the agent has
been identified in order to direct treatment.

Keywords: Haemophilus influenzae; Moraxella catarrhalis; Streptococcus pneumoniae; antibiotic resistance; lower

respiratory tract infection

Giris

Haemophilus influenzae, Moraxella catarrhalis, Streptococcus
pneumoniae insan Ust solunum yolu florasinda bulunmasina
ragmen alt solunum yolu enfeksiyonlarindan da siklikla izole
edilen bakteriyel etkenlerdir [1].

S. pneumoniae, kapsillii uzamis veya lanset seklinde Gram
pozitif koktur ve pnémoni, siniizit, orta kulak iltihabi, menenjit
ve bakteriyemiye neden olmaktadir. Antimikrobiyal direng
gittikce yayginlassada, duyarli olan suglarda penisilin ilk
secilecek ilactir. Penisilin grubu antibiyotiklerin uzun yillar
boyunca tedavi se¢enegi olarak yaygin bir sekilde kullanilmasi
sebebiyle, bakterilerin penisilinlere duyarlilik durumlarinin
takibi onem kazanmaktadir [2]. Penisilin baglayan proteinlerde
(PBP1A, PBP2X, PBP2B) meydana gelen yapisal degisiklikler
nedeni ile penisiline karsi direng gelisebilmektedir [3].
Ancak penisilin yaninda diger antibiyotiklere karsida giderek
artan direnc gelisimi goriilebilmektdir. Ozellikle solunum
yollari enfeksiyonlar tedavisinde tercih edilen makrolidlere
karsi diren—¢ gelismesinde iki mekanizma bulunmaktadir;
bunlardan biri erm genleri tarafindan kodlanan ribozomal
metilaz ve digeri mef genleri tarafindan kodlanan makrolid
efluks pompalaridir [4,5].

H. influenzae fakiiltatif anaerob, ufak pleomorfik Gram negatif

basil ve kokobasil seklindedir. Baslica menenijit, epiglottit,
pnémoniye neden olmaktadir [4]. Bircok koken ampisiline karsi

direnclidir. Aminopenisilinlere karsi direng B-laktamaz Gretimi
ve penisilin baglayan proteinlerin (PBP3) aminoasitlerinde
meydana gelen yapisal degisikler nedeniile olusmaktadir [6,7].

M. catarrhalis zorunlu aerob, oksidaz pozitif, Gram negatif
diplokoktur. Bu
sinlizit ve orta kulak iltihabina neden olmaktadir. Ayrica

organizma bronsit, bronkopndmoni,
bu organizma immun sistemi baskilanmis hastalarda ciddi,
hayati tehdit eden sepsis, menenjit ve endokardit gibi
infeksiyonlara yol acabilen firsatci bir patojen olarak karsimiza
cikmaktadir [8]. 1970li yillarin basinda M. catarrhalis izolatlar
penisilinler ve tetrasiklinler dahil olmak (zere, solunum
sitemi hastaliklarinda kullanilan tim antibiyotiklere duyarli
iken glinimuzde cesitli antibiyotiklere karsi direng tedavide
sikintilara neden olmaktadir. M. catarrhalis izolatlarinda en
onemli diren¢ problemi BRO betalaktamazlarinin varligidir.
Bu betalaktamazlar BRO-1 ve BRO-2 olarak tanimlanan,
fenotipi benzer iki enzimden olusmustur. BRO-1in BRO-
2'ye gobre iki-lc¢ kat fazla Uretildigi gésterilmistir. izolatlarin
¢ogunda beta laktamaz uretimine bagh penisiline direnci
gorulmekle beraber sefalosporinlere, eritromisine, tetrasikline,
trimetoprim-siilfametaksazole, penisiline ve beta laktamaz
kombinasyonlarina duyarhdirlar [4,8].

Bu calismada hastanemizde alt solunum yollari 6rneklerinden
izole edilen S. pneumoniae, H. influenzae ve M. catarrhalis
suslarinin son ¢ yilda degisen direnc oranlarinin belirlenmesi
amaclanmistir.
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Gereg ve Yontemler

Ondokuz Mayis Universitesi Tip Fakiiltesi mikrobiyoloji
laboratuvarina 2015-2017 yillan arasinda cesitli kliniklerden
gonderilen 2427 adet alt solunum yollar &rneklerinden
(BAL),
specimen (PBS) ve trakeal aspirat) izole edilen toplam 333 adet

(balgam, bronkoalveolar lavaj protected brush
(S. pneumoniae (n=72), H. influenzae (n=226) ve M. catarrhalis
(n=35)) izolat calismaya dahil edilmistir. Calisilan bakterilerin
klinik 6rneklere goére dagilimi Tablo-1'de belirtilmistir. Balgam
orneklerinde gram boyali preparatta >25 notrofil ve <10 epitel

hiicre/saha olan 6rneklerde yogun olan bakteri ornekleri

degerlendirilmeye alinmistir.

Gelen ornekler %5'lik koyun kanli agar, cikolata agar ve
EMB (Eozin Metilen Blue) agar besiyerine ekilmistir. Ekimi
yapilan plaklar %5 CO2'li ortamda 35+1°C'de 24 saat
inkiibe edildi. inkiilbasyon sonunda iireyen &rneklerin
gram boyama, koloni morfolojisi, katalaz ve oksidaz
test sonuclarina gdre ©n degerlendirilmesi yapilmistir.
Sonrasinda izolatlarin tanimlanmasinda Vitek MS (Biomerieux,
Fransa) cihazi kullaniimistir. S. pneumoniae’nin ampisilin,
eritromisin, levofloksasin, linezolid, penisilin, seftriakson,
sefotaksim, teikoplanin, ve vankomisin duyarliligi Vitek 2
Compact (Biomerieux, Fransa) cihazi ile tespit edilmistir. H.
influenzae’nin ampisilin, amoksisilin-klavulanat, eritromisin,
seftriakson, sefotaksim ve siprofloksasin duyarliigr Mueller-
Hinton Fastidious (Biomerieux, Fransa) agarda disk diflizyon
yontemi ile calisilmistir. M. catarrhalisin = amoksisilin-
klavulanat, eritromisin, meropenem, seftriakson, sefotaksim
ve siprofloksasin %5 koyun kanli Mueller-Hinton Fastidious
(Biomerieux, Fransa) agarda disk difizyon yontemi ile
calisilmistir. Elde edilen duyarhlik oranlari EUCAST (European
Committee on Antimicrobial Susceptibility Testing) kriterlerine

gore degerlendirilmistir [9,10,11].
Bulgular
S. pneumoniae

Toplam 72 adet S. pneumoniae susu (2015 yilinda n=24, 2016
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yilinda n=23, 2017 yilinda n=25) calismaya dahil edilmistir. S.
pneumoniae izolatlarinin tim antibiyotiklere direng oranlari
Tablo-2 de yer almaktadir. En yiiksek diren¢ orani penisiline
(%67) karsi saptanirken, linezolid, teikoplanin ve vankomisine
karsi diren¢g tespit edilmemistir. Yillara gore degisim
incelendiginde linezolid, teikoplanin ve vankomisine karsi
diren¢ saptanmamis olup yillara gore antibiyotik direnclilik

oranlari tablo-3 deki gibidir.

H.influenzae

Toplam 226 adet H. influenzae susu (2015 yilinda n=82, 2016
yilinda n=60, 2017 yilinda n=84) calismaya dahil edilmistir.
H. influenzae izolatlarinin tim antibiyotiklere diren¢ oranlari
tablo-4 de yer almaktadir. En cok direng eritromisine
(%92)
incelendiginde amoksisilin-klavulanat ve siprofloksasinde

karsi goruliurken vyillara gore antibiyotik direnci

direng artisi gozlenirken eritomisin de anlamli bir degisiklik
saptanmamistir. Buna karsin ampisilin ve seftriaksonda direng
oranlarinda azalma gozlenmistir. Yillara gore ise antibiyotik
direnclilik oranlari tablo-5 deki gibidir.



M.catarrhalis

Toplam 35 adet M. catarrhalis susu ( 2015 yilinda n=9, 2016
yilinda n=12, 2017 yilinda n=14) calismaya dahil edilmistir.
M. catarrhalis izolatlarinin tiim antibiyotiklere direng oranlari
tablo-6 de yer almaktadir. En ¢ok direng eritromisin (%9)
ve sefotaksime (%9) karsi gorilirken bircok antibiyotige
duyarl olarak tespit edilmistir. Yillara gore direng oranlari
incelendiginde amoksisilin-klavulonik asit ve meropenemde
hi¢ duyarlilik gelismedigi gozlenmistir. Eritromisin, sefotaksim
ve seftriaksonda direng artisi gézlenmektedir. Yillara gore ise

antibiyotik direnclilik oranlari tablo-7'da verilmistir.
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Tartisma

Son yillarda S. pneumoniae, H. influenzae ve M. catarrhalis
izolatlarinin antibiyotiklere karsi gosterdigi direng tiim diinyada
hizla artmakta oldugu dikkat cekmektedir. S. pneumoniae icin
2002-2003 yillari arasinda izole edilen 6rneklerden yapilan
cok uluslu bir calismada Ulkeler arasinda belirgin farkliliklar
izlenmekle beraber penisilin direncinin %0-79,2 ve eritromisin
direncinin %4-66 arasinda degistigi saptanmistir [12]. Cin'de
2016 yilinda yapilan calismaya gore ise ayni Ulke sinirlari icinde
farkli sehirlerde direng oranlarinin degisebilecegi belirtilmistir.
Yapilan bu calismada S. pneumoniae suslari; penisiline duyarh
S. pneumoniae (PSSP), penisiline orta duyarli S. pneumoniae
(PISP) ve penisiline direncli S. pneumoniae (PRSP) olamak
Uzere Uc¢ fenotipik kalip olarak degerlendirilmistir. Tim
B-laktamlarin MIK50 ve MIK90 degerleri, penisiline duyarl
olmayan S. pneumoniae izolatlarina karsi daha yuiksek (PNSSP);
PSSP izolatlarinda ise daha diistik olarak bulunmustur. PISP
suslarinin ¢cogunlugu, %90 duyarlilik oranlar ile amoksisilin-
klavulonat, seftriakson, kinolonlar ve kloramfenikole duyarl
iken; buna karsin PRSP'nin seftriakson ve amoksisilin-
klavulonata duyarlilik orani sirasiyla %51,1 ve %34,4 olarak
saptanmistir. PRSP izolatlari ile ilgili olarak, sefuroksim, sefaklor,
SXT, makrolidler ve tetrasiklin diistik aktivite gostermistir. PRSP
izolatlarinin cogunda levofloksasin diren¢ orani %1,2 olarak
saptanmistir. Farkli merkezlerde PNSSP oranlarinin %25-72,2
arasinda degistigi belirtilmistir [13]. italyada 2017 yilinda
yapilan calismada 2014-2015 yillari arasinda ¢ocuk hastalarin
solunum yollarindan izole edilen S. pneumoniae suslarinda ise
penisilin G (%31,3) ve sefalosporinler (%18,7-3,13) dahil olmak
Uzere {-laktam antibiyotiklere karsi yiiksek direng oranlari
gorulmustlr. Ayni calismada tim izolatlar sulfametoksazol-
(%100)
%50'si azitromisin'e duyarli, tim izolatlar ise fluorokinolon

trimetoprim'e direncli iken izolatlarin  sadece
antibiyotiklerine (levofloksasin, ofloksasin) ve klindamisine
(MIC 90 = 0,19 mg / L) duyarli oldugu bulunmustur [17].
Fransada S. pneumoniaeda EUCAST esik degerlerine gore,
penisilin diren¢ orani 2004-2012 yillari arasinda % 3,2 olarak
bildirilmistir [14]. Yunanistan'da 2009-2010 yillarinda solunum
yolu enfeksiyonlarindan izole edilen S. pneumoniae suslarinda
%17,6 olan oral penisilin direncinin 2011-2012 vyillarinda
%6,4'e geriledigini, orta duyarli izolatlarin oranlarinin ise
yukseldigi gortlmustir (%24,3-%30,4) [15]. Mamishi ve ark.
icinde Tirkiye'nin de oldugu, Asya Ulkelerinde S. pneumoniae
izolatlarinda penisilin direncini saptadiklari bir meta-analiz

raporunda, penisilin direncinin tiim Asya ulkeleri icin buytk bir
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endise kaynagi olabilecegini belirtmektedirler [16]. Ulkemizde
ise Aliskan ve ark. yaptidi calismada 2012-2015 yillari arasinda
izole edilen S. pneumoniae suslarini kapsayan 2016'da
yayinlanan c¢alismalarinda oral penisilin direng orani %24,6,
eritromisin direnci ise %36,2 olarak saptanmislardir [17]. Besli
ve ark/nin calismalarinda 2012-2014 yillari arasinda izole edilen
S. pneumoniae suslarindaki duyarhlik oranlari ise penisilin icin
%92,4, eritromisin icin %45,7 olarak bildirilmistir [18].

H.influenzae, S.penumoniae’dan sonra solunum yolunun
onemli patojenlerinden biridir. Ampisilin duyarliligi Fransa'da
yapilan 2004-2012 yillarini kapsayan ¢ok merkezli ¢calismada
%75,6; ABD'de 2008-2010 yillan arasinda yapilan calismada
%73,7 olarak tespit edilmistir [14]. italya'da 2017 yilinda yapilan
calismada 2014-2015 yillar arasinda ¢cocuk hastalarin solunum
yollarindan izole edilen H. influenzae suslarinda ampisiline %
10,5, sefaklora %11,2, direng oranlari gézlenirken amoksisilin-
klavulonat ve siprifloksasine direng gelisimi gézlenmemistir.
Tim ampisiline direngli izolatlarinda (-laktamaz Uretimi
g6zlenmistir [19]. 2002-2003 yillar arasinda izole edilen
orneklerden yapilan c¢ok uluslu bir calismada (-laktamaz
Uretimi H. influenzae icin %0-39 arasinda saptanmistir [12].
Cinde 2016 yilinda yapilan calismaya goére ampisilin icin
%35 diren¢ orani saptanirken seftriakson, levofloksasin,
moksifloksasin, azitromisin ve tetrasiklin icin yiksek
duyarhlk oranlari saptanmistir (>%90). Bu calismada, 294 H.
influenzae izolati arasinda, 91 (%31) susun B-laktamaz Urettigi
saptanmistir. B-laktamaz negatif ampisiline direncli saptanan
bazi suslarda ampisilin, amoksisilin-klavulonat, sefaklor ve
sefuroksime direng %100 olarak bulunmustur [13]. Ulkemizde
bu konuda yapilan ¢alismalar incelendiginde Aliskan ve ark.
ampisilin direncini %24,3 [17], ilki ve ark. %3.3 [21], Giir ve ark.
%8,8 [20] olarak bildirmislerdir. Calismamizda ise ampisilin
direnci %35 olup diger calismalara gore ylksek; Cin'de yapilan
calisma ile ayni oldugu tespit edilmistir.

M. catarrhalis suslarinda betalaktam antibiyotiklere karsi hizla
artan direng s6z konusudur. M. catarrhalis B-laktamaz Uretimi
2002-2003 yillari arasinda izole edilen 6rneklerden yapilan
cok uluslu bir calismada %80-100 arasinda saptanmistir [12].
2016 yilinda Cinde yapilan calismaya gore antimikrobik
ajanlarin cogu, M. catarrhalis izolatlarina karsi >%90 duyarlilik
oranlari gosterirken; sefuroksim, sefaklor, SXT, kloramfenikol
ve tetrasiklin, M. catarrhalis'e daha duasik duyarhlik oranlar
gozlenmistir. Bu calismada M. catarrhalis izolatlarinin %

87,1'inde B-laktamaz tiretimi gdzlenmistir [13].italya'da yapilan
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calismada 2014-2015 yillari arasinda ¢cocuk hastalarin solunum
yollarindan izole edilen M. catarrhalis izolatlarinda test edilen
florokinolonlar diisiik MiK90 (0,094 mg / L) degerleri (sirasiyla
levofloksasin ve siprofloksasin icin duyarlilik %100 ve %95.2 )
saptanmistir. Test edilen izolatlar arasinda % 95,7 'si sefuroksim
ve sefaklora duyarli iken; B-laktamaz icin pozitif M. catarrhalis
izolatlarinin %91,3'G ampisiline direncli bulunmustur [19].
Bu konuda yapilan calismalarda Sener ve ark. M. catarrhalis
eritromisin direncini %8 saptarken amoksisilin-klavulanik asit,
sefotaksim ve siprofloksasinde hi¢ diren¢ saptamadiklarini
bildirmislerdir [22]. Senol ve arkadaslarn ise siprofloksasin
direncini %9 bildirirken seftriaksonda hi¢ diren¢ olmadigini
bildirmislerdir [1]. Calismamizda ise eritromisin direnci %9
tespit edilmis olup diger calismalarla uyumlu bulunmustur.
Siprofloksasin ise %3 oraninda direng olup diger calismalara
gore daha yuksek gozlenmistir. Sefotaksim direng orani %9,
seftriakson dire¢ orani ise %3 tespit edilmistir.

Sonu¢

Alt solunum yolunun en sik izole edilen bu (g bakteriyel
patojene karsi rutinde kullanilan antibiyotiklere karsi her gecen
glin direng artmaktadir. Etken belirlendikten sonra antibiyotik
duyarhhk testlerinin yapilmasi tedavinin ydnlendirilmesi
acisindan 6nemlidir.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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" Orjinal Makale

Diyabetik hastalarda uyku kalitesi ile anksiyete ve depresyon
durumlarinin degerlendirilmesi

Assessment of sleep quality and mental status in patients with diabetes

Niltfer EMRE* [

Pamukkale Universitesi Tip Fakiiltesi, Aile Hekimligi Anabilim Dali, Denizli/TURKIYE

Oz
Amag: Diyabetes mellitus (DM) diinyada ve tlkemizde giderek artmakta olan morbidite ve mortalitesi yliksek kronik bir

hastaliktir. Depresyon ve anksiyete gibi ruhsal hastaliklar ve uyku bozuklugu da bu hastalikla birlikte sik gérilmektedir. Bu
calismada Tip 2 DM'li hastalarda uyku kalitesi ile anksiyete ve depresyon durumlarinin degerlendirilmesi amaglanmistir.

Gerec ve Yontemler: Arastirma ilce Devlet Hastanesi dahiliye polikliniginde takipli tip 2 DM tanili hastalara uygulanan
uyku kalitesi ve ruhsal durum 6lceklerinin sonuclarinin ve hastalarin sosyo-demografik verilerinin retrospektif olarak
degerlendirilmesi ile yapild.

Bulgular: Calismaya dahil olan 49 kisiden 25'i erkek, 24’ kadindi. Katilimcilarin yas ortalamasi 62+9,9 idi. PUKI
puanlari degerlendirildiginde hastalarin %59,2'sinde uyku kalitesi kétiiydii. PUKI puanlari, sosyodemografik dzellikler ile
karsilastirildiginda kadinlarin erkeklere gore uyku kalitesi daha kotlydu ve istatistiksel olarak anlamli bulundu (p=0,027).
Ancak yas, medeni durum ve egitim acisindan istatistiksel olarak anlamli iliski bulunmadi. Katihmcilarin HAD 6lgegine
gore, anksiyete diizeyi %22,4 kiside, depresyon duzeyi %26,5 kiside esik Ustli degerde bulundu. HAD 6l¢egi acisindan
kadinlarin erkeklere gore anksiyete esik tstli degeri anlamh derecede yiiksekti (p=0,013).

Sonug: Sonuc olarak, uykunun hem beden hem de ruh saghgini etkileyen bir kavram oldugu g6z 6niinde alindiginda,

diyabet gibi kronik hastaliklarda medikal tedavilerin yani sira uyku kalitesi ve ruhsal durumlarin da detayli degerlendirilmesi
gerekmektedir.

Anahtar Kelimeler: Diyabetes mellitus, uyku kalitesi, anksiyete, depresyon
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Abstract

Aim: Diabetes mellitus (DM) is a chronic disease with increasing morbidity and mortality in the world and in our country.
Psychiatric disorders such as depression and anxiety and sleep disorders are common with this disease. The aim of this
study was to evaluate sleep quality and anxiety and depression in patients with type 2 DM.

Material and Methods: The study was performed retrospectively by evaluating the results of sleep quality and mental
state scales and socio-demographic data of the patients with type 2 DM followed up in the internal medicine outpatient
clinic of the District State Hospital.

Results: Of the 49 participants, 25 were male and 24 were female. The mean age of the participants was 62 + 9.9. When PSQI
scores were evaluated, sleep quality was poor in 59.2% of the patients. Compared with PSQI scores and sociodemographic
characteristics, poor sleep quality was found to be in women compared with men and statistically significant (p = 0.027).
However, no statistically significant relationship was found between age, marital status and education. The prevalence of
anxiety was found to be 22.4% in the participants and 26.5% in the depression prevalence. In terms of the HADS scale, the
anxiety threshold value of women was significantly higher than that of men above the threshold (p = 0.013).

Conclusion: In conclusion, when sleep is a concept that affects both physical and mental health, in addition to medical
treatments in chronic diseases such as diabetes, sleep quality and mental status should be evaluated in detail.

Keywords: Diabetes mellitus; sleep quality; anxiety; depression

birlikteliginin ise klinik durumu daha da kotilestirdigi

dinyada ve Ulkemizde giderek bilinmektedir{9].

artmakta olan morbidite ve mortalitesi yiksek kronik bir
hastalktir [1,2]. Uluslararasi Diyabet Federasyonu verilerine
gore, 2017 yilinda diinya ¢apinda 425 milyon diyabet hastasi
mevcutken, bu rakamin 2045 yilina kadar 629 milyona gikacagi
tahmin edilmektedir [1]. Turkiye'de Diyabet Epidemiyolojik
Calismasi verilerine gore (TURDEP-I ve Il), diyabet prevalansi %
7,2'den % 13,7'ye yikselmistir [2].

Birinci basamada basvuranlarin %46-69'unda uyku bozuklugu
sikayeti bulunmaktadir. Uyku bozuklugu yasam kalitesi ve is
verimini dlsiiren onemli bir problemdir. Bircok calismada
hipertansiyon, kardiyovaskuler hastaliklar, obezite, insulin
direnci, DM gibi kronik hastaliklarinin uyku kalitesi ve diizenini
distrdugu bildirilmistir [3-5].

Tip 2 DM'de hipoglisemi ve hipergliseminin yani sira uyku
bozukluklar da en sik karsilagilan problemlerden biridir[6].
Barone ve Menna-Baretto, uyku bozuklugunun bozulmus
glukoz toleransi icin risk faktori oldugunu bildirmislerdir[7].
Ayrica tip 2 diyabetli hastalarda gozlenen uyku bozukluklarinin
metabolik kontroll zorlastirdigi bilinmektedir[8].

Yakin zamanda yapilan calismalarda Tip 2 DM'ye siklikla
depresyon gibi komorbid duygudurum bozukluklarinin eslik
ettigi gosterilmistir. DM ve depresyon gibi kronik hastaliklarin
tek basina ciddi sonuglari oldugu gibi iki komorbid durumun

Depresyon ve anksiyete gibi ruhsal hastaliklar ve uyku
bozuklugu da bu hastalikla birlikte sik goriilmektedir. Ancak
nasil etkiledigi ile ilgili literatlrde yeterli veri yoktur.

Bu calismada Tip 2 DM'li hastalarda uyku kalitesi ile anksiyete
ve depresyon durumlarinin degerlendirilmesi amaglanmigtir.

Gereg ve Yontemler
Arastirma ilce Devlet Hastanesi dahiliye polikliniginde

takipli tip 2 diyabet hastalarinin verilerinden olusmaktadir.
Nisan-Haziran 2015 tarihleri arasinda hastalara uygulanan
uyku kalitesi ve ruhsal durum olgeklerinin sonuglari ve
hastalarin  sosyo-demografik verileri retrospektif olarak
degerlendirilmistir. Calisma icin Pamukkale Universitesi Tip
Fakdltesi girisimsel olmayan klinik arastirmalar etik kurulundan
16/07/2019 tarih ve 13 sayil kurul karari ve Kamu Hastaneler
birliginden gerekli izinler alinmistir. iletisim kurulamayan, Tip
1 DM, gestasyonel DM tanili ve ruhsal hastaligi olan hastalar
ve uyku kalitesini etkileyecek KOAH vb. hastaligi olanlar
calismaya disi birakilmistir. Takipli hastalarda uyku kalitesini
degerlendirmek icin Pittsburg Uyku Kalitesi indeksi (PUKI)
ve ruhsal durumu degerlendirmek icin Hastane Anksiyete

Depresyon (HAD) Olcegi kullaniimistir.
Pittsburg uyku kalitesi indeksi

PUKI, son biray icerisindeki uyku kalitesi ve uyku bozuklugunun
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tipi ve siddeti konusunda bilgi saglayan bir Olcektir. Buyse
ve arkadaslar tarafindan 1989 yilinda gelistirilmis olup,
gecerlik ve guvenilirlik ¢alismalari Agargliin ve arkadaslari
tarafindan yapilmistir. 7 ana baslikta sorulan sorular ile uyku
kalitesini degerlendirir. Olcekteki her bir madde 0 (hi¢ sikinti
olmamasi)-3 (ciddi sikint1) puan arasinda bir deger almaktadir.
Yedi alt boyuta iliskin puanlarin toplami ise toplam PUKI
puanini vermektedir. Toplam puani 5 ve altinda olanlarin uyku
kalitesi “iyi” olarak degerlendirilir [10,11].

Hastane anksiyete depresyon 6lcegi (HAD)

Hastada anksiyete ve depresyon yoniinden riski belirlemek,
diizeyini ve siddet degisimini 6lcmek amaciyla Zigmond ve
Snaith tarafindan gelistirilen, Aydemir ve arkadaslari tarafindan
Turkge'ye uyarlanmis olan kendini degerlendirme Olcegidir.
Olcek anksiyete ve depresyon alt o&lceklerini iceren 7'si
depresyon (cift sayilar), 7'si anksiyete (tek sayilar) belirtilerini
arastiran toplam 14 maddeden olusmaktadir. Yanitlar dortli
Likert biciminde degerlendirilmektedir ve 0-3 arasinda
puanlanmaktadir. ROC analizi sonucunda HAD 0l¢eginin
Turkge formunun kesme noktalari anksiyete alt 6lcedi icin 10
ve depresyon alt 6lcedi icin 7 olarak saptanmistir[12].
istatistik

Veriler SPSS 18.0 (Statistical Package For Social Sciences) paket
programiyla analiz edilmistir. Surekli degiskenler ortalama +
standart sapma ve kategorik degiskenler sayi ve ylizde olarak
verilmistir. Parametrik test varsayimlari saglandiginda bagimsiz
grup farkliliklarin karsilastirilmasinda iki Ortalama Arasindaki
Farkin Onemlilik Testi ve Varyans Analizi; parametrik test
varsayimlari saglanmadiginda ise bagimsiz grup farkhhklarin
karsilastirlmasinda Mann-Whitney U testi ve Kruskal Wallis
Varyans Analizi kullanilmistir. Ayrica surekli degiskenlerin
arasindaki iliskiler Spearman ya da Pearson korelasyon
analizleriyle ve kategorik degiskenler arasindaki farkliliklar ise
Ki kare analizi ile incelenmistir.

Bulgular

Calismaya dahil edilen 49 kisiden 25 erkek, 24'G kadindi.
Katiimcilarin yas ortalamasi 62+9,9 idi (37-82). %81,6'si (n:
40) evliydi, %81,6's1 (n: 40) ilkokul mezunuydu. Hastalik siiresi
degerlendirildiginde; %46,9'nun (n:23) 5 yildan az, %28,6'sinin
(n:14) 10 yil Gzerinde DM tanisi oldugu tespit edildi. %42,9'u
(n:21) sadece oral antidiyabetik ila¢ kullanirken, %36,7'si (n:18)
oral antidiyabetikler ile birlikte instlin kullanmaktaydi. %49'unda
(n:24) DM ile birlikte hipertansiyon saptandi. %20,4'Uinde
(n:10) eslik eden herhangi bir kronik hastalik yoktu. Hastalarin
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Hastalarin PUKi ortalama puani 7+3,8 olarak bulundu ve
%59,2'sinde uyku kalitesi kotiiyd. PUKi yedi ana baslikta
incelendiginde ise Oznel uyku kalitesi puani %18,4'Uinde

kot olarak bulundu. Hastalarimizin uykuya dalma sureleri
incelendiginde ise; %24,5'inde 15 dakikadan az, %26,5'inde 16
ile 30 dakika araliginda, %30,6'sinda 31-60 dakika araliginda ve
%18,4'linde 60 dakikanin tizerinde olarak bulundu. Uyku siiresine
bakildiginda biyik boliminin (%57,1) 7 saat ve Uzerinde
uyuduklaribulundu.Hastalarin PUKi puanive komponentlerinden
aldiklari puan dagilimi tablo 2'de sunulmustur.

Calismaya katilan hastalarin PUKi puanlari, sosyodemografik
ozellikleri ile karsilastinldiginda kadinlarin erkeklere gére uyku
kalitesi daha koti oldugu tespit edildi. Bu fark istatistiksel
olarak anlamli bulundu (p=0,027). Ancak yas, medeni durum
ve egitim acisindan istatistiksel olarak anlamli iliski bulunmadi.

Katilimailarin ruhsal durum acgisindan anksiyete ve depresyon
risk dlzeylerine bakildiginda HAD anksiyete alt 6lceginden
aldiklari puan ortalama 75,0 idi ve HAD oOlcegine gore,
anksiyete diizeyi %22,4 kiside esik Gstli degerde bulundu. HAD
depresyon alt dl¢edinden aldiklar puan ortalama 4+4,4'tl ve
depresyon diizeyi %26,5 kiside esik tistli degerde bulundu. HAD
Olcegi ile demografik veriler arasindaki iliski karsilastirildiginda,
kadinlarin erkeklere gore anksiyete alt dlcegi esik Ustlu degeri
anlamli derecede yiksekti (p=0,013), ancak depresyon alt
Olceginde istatistiksel olarak anlamli iliski bulunmadi.

HAD &lcegi ile PUKI 6lcekleri karsilastirildiginda; HAD anksiyete
diizeyiesik Ustliolanlardan 9 (%81,8) kiside uyku kalitesi kotlyd



ve HAD depresyon diizeyi esik Uistli olanlardan 9 (%69,2) kiside

uyku kalitesi kotllydl ancak istatistiksel olarak anlamli farklhk
bulunmadi (p=0,083; p=0,39). Tablo 3'te HAD anksiyete ve
depresyon ile PUKI uyku kalitesi sonuclari sunulmustur.
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bozulmalarin bireyleri olumsuz yonde etkiledigi, dikkati
toplayamama, anksiyete, depresyon, agriya karsi duyarliligin
artmasi, sinirlilik, halGsinasyon, istahsizlik gibi sorunlara neden
oldugu ortaya konulmustur [13,14]. Calismamizda hastalarin
blylk boliminin (%57,1) 7 saat ve Ulzerinde uyuduklan
bulunmustur[15]. Bu da hastalarimizin toplam uyku saati
ile toplumun genel uyku aligkanh@ slresinin uyum icinde
oldugunu gostermektedir [16].

Calismamiza katilanlarda PUKi'ye gére kétii uyku kalitesi %59,2
bulunurken, yurt disinda yapilan calismalarda bu oran %33,6-
34,8 araliginda daha distik oranda bildirilmis, Tirkiye'den yapilan
calismalarda ise %34-86,3 araliginda bildirilmistir [16-19].

Arastirma grubumuzda; kadinlarda erkeklere gore uyku kalite
diizeylerinin daha koti oldugu bulunmustur. Tsai ve ark.
tarafindan yapilan uyku kalitesinin glisemik kontrol Uzerine
etkisi calismasinda da kadinlarda erkeklere gore uyku kalite
diizeylerinin daha kotl oldugu gozlenmektedir [16].

DM ve uyku kalitesiile ilgili yapilmis calismalarda kandaki yliksek
glukoz diizeyive ylksek HbA1c diizeyinin uyku stresini olumsuz
etkiledigi bildirilmistir [20]. Uyku sirasinda normal kisilerde
instilin sekresyounu ve glukoz duzeyleri arasinda bir denge
mevcutken, DM'li hastalarda bu denge yliksek kan sekeri ile
bozulmaktadir [21]. Literatlirde uykusuzlugun serebral korteks,
limbik sistem ve hipotalamus Uizerinden sempatik ganglion
ve adrenal medulla araciliiyla katekolamin sekresyonunu
arttirdigi, hipofiz ve adrenalden kortizol salinimi sonucunda
tim bunlarin kan sekerini yukselttigi bildirilmistir [22-25]. Ayrica
DM iligkili mikrovaskuler ve makrovaskdler komplikasyonlarin
da uyku kalitesini bozdugu gosterilmistir [25]. Calismamizda
instlin direnci ve kortizol dulzeyleri degerlendiriimemekle
birlikte, bircok calismada uykusuzlugun insilin direnci ve
kortizol diizeyi ile iliskili oldugu bulunmustur [7,17,20-22,26].

Calismamizda HAD anksiyete alt 6lcegdi puani 75,0 ve HAD
depresyon alt 6lceginden aldiklari puan 4+4,4 iken benzer
bir calismada HAD anksiyete alt dl¢edi puani 7,98+4,4 olarak
benzer iken HAD depresyon alt dlcedinden aldiklar puan
7,52+4,6 olarak cok daha yiiksek bulunmustur [27]. Bizim
calismamizda HAD olcedine gore, anksiyete duzeyi %22,4
kiside esik Ustli degerde ve depresyon diizeyi %26,5 kiside
esik Ustl degerde bulunurken bu oran benzer calismalarda
anksiyete icin esik Usti degeri %21,8, depresyon icin esik
Ustl degeri %42 olarak bildirilmistir [28]. Yurt disinda ve
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Ulkemizde vyapilan calismalarda hem anksiyete hem de
depresyon acisindan kadinlarin daha yuksek riske sahip
oldugu bildirilirken bizim calismamizda HAD olcedine gore
kadinlar anksiyete agisindan riskli bulunmus, ancak depresyon
acisindan risk saptanmamistir [28-32].

Sonu¢

Uykunun hem beden hem de ruh saghdini etkileyen bir
kavram oldugu g6z 6niinde alindiginda, diyabet gibi kronik
hastaliklarda medikal tedavilerin yani sira uyku kalitesi ve
ruhsal durumlarin da detayli degerlendirilmesi gerekmektedir.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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El dominansi ve koroner dominans arasi iliski

Relationship between hand dominance and coronary dominance

Hatice TOLUNAY* [

Yenimahalle Egitim ve Arastirma Hastanesi, Kardiyoloji Departmani, Ankara /TURKIYE

Oz

Amag: Koroner arter hastaliginin bilinen risk faktorlerinin disinda, koroner dominans, ektazi, biflirkasyon acisi gibi anatomik
risk faktorleride mevcuttur. Fonksiyonel bir serebral lateralizasyon olarak kabul edilen el dominansinin bazi hastaliklarla
iliskisi daha 6nce tanimlanmistir. Bu calismanin amaci genetik faktorler ile belirlenen el dominansi ve koroner dominans
arasi iliskiyi tanimlamaktir.

Gere¢ ve Yontemler: Poliklinige basvuran, koroner anjiyografi uygulanmis 226 hastanin koroner anjiyografileri
degerlendirildi. Hastalar sag koroner dominant, sol dominant ve dengeli dominant olarak gruplandirildi. Hastalarin el
tercihlerini belirlemek icin "Oldfield Anketi" kullanildi. Hastalar sag el baskin, sol el baskin ve her iki elde baskinlik olarak ti¢
gruba ayrildi. Koroner dominans ve el dominansi arasindaki iliski arastirildi.

Bulgular: Anjiyografisi yapilan 226 hastanin 96'si (%42,5) kadin, 130" u (%57,5) erkekti. 170 hasta (%75, 2) sag el, 14 hasta
sol el (%6,2) ve 42 hasta (%18,6) her iki el baskinligina sahipti. 160 hastada sag koroner dominans (%70, 8), 26 hastada
sol koroner dominans (%11,5) ve 40 hastada (%17,7) dengeli koroner dominans belirlenmistir. EIl dominansi ile cinsiyet
arasinda istatiksel olarak anlamh fark bulunamamistir (p: 0,309). Koroner dominans ve cinsiyet arasi anlamli bir iliski
saptanmamistir (p:0,114). Koroner arter dominansi ile serebral fonksiyonel dominans arasinda istatistiksel olarak anlamh
bir iliski vardir (p: 0,005).

Sonug: Calismamizda koroner arter dominansi ve serebral fonksiyonel dominans arasinda istatistiksel olarak anlaml bir
iliski saptanmistir. Ancak serebral ve koroner dominansi anatomik diizeyde karsilastirmak icin dominant hemisferi daha
net olarak gdsteren invaziv bir test olan wada testi ile yapilacak ileri calismalara ve anatomik lateralizasyonu karsilastiran
kadavra calismalarina ihtiyag vardir.

Anahtar kelimeler: el dominansi, koroner dominans, serebral lateralizasyon

Sorumlu Yazar": Hatice Tolunay, Yenimahalle Egitim ve Arastirma Hastanesi, Kardiyoloji Departmani, Ankara /TURKIYE
E-posta: drhaticearslan@gmail.com

ORCID: 0000-0002-9407-3395

Gonderim: 28.08.2018 Kabul: 19.11.2018

Doi: 10.18663/tjcl.455391

289


https://orcid.org/0000-0002-9407-3395

A~
RajsN

TOLUNAY
I El dominansi ve koroner dominans

Abstract

Aim: Coronary artery disease is present in anatomic risk factors such as dominance, ectasia, bifurcation angle other
than standard risk factors. The association of cerebral lateralization and hand dominance with some diseases has been
described previously. The aim of this study is to investigate the relationship between hand dominance and coronary
dominance determined by genetic factors.

Material and Methods: Coronary angiograms of 226 patients who underwent coronary angiography were evaluated
for coronary dominance. Patients were grouped as right, left and balanced dominance. The "Oldfield Survey" was used
to determine patients' hand preferences. Patients were divided into three groups: left-hand, right-hand dominant and
ambidextrous patients. The relationship between coronary dominance and hand dominance was investigated.

Results: Of the 226 patients who underwent angiography, 96 (42.5%) were female and 130 (57.5%) were male.170
patients (75.2%) had right hand, 14 patients had left hand (6.2%), and 42 patients (18.6%) had both hand dominance.
Right coronary artery dominanace was found in 160 patients (70.8%), left coronary dominance in 26 patients (11.5%)
and balanced coronary dominance in 40 patients (17.7%). There was no statistically significant difference between hand
dominance and gender (p: 0.309). There was a statistically significant relationship between coronary artery dominance
and cerebral functional dominance (p: 0.005).

Conclusion:In conclusion, there was a significant relationship between coronary artery and cerebral functional dominance.
However, cadaver studies are needed to compare cerebral and coronary dominance with advanced studies and anatomical

Giris

Serebral dominans bazi norolojik fonksiyonlarin performansi
ve kontrolinde beyin hemisferlerinden birinin digerine
gore baskinligini ifade eder. Bazi hastalik gruplarinda sol
el dominansi ve her iki ellilik oranlariin artmis oldugu
gorilmektedir (1).

Koroner arter hastaliginin yas, cinsiyet, diyabet varligi ve
aile oykulsl gibi risk faktorlerinin disinda koroner arterlerin
vaskiler geometrik 6zellikleri olan koroner dominans, ektazi,
biftirkasyon acisi gibi anatomik risk faktorleride mevcuttur
(2,3). Serebral lateralizasyonun ve el dominansinin baz
hastaliklarla iliskisi daha 6nce tanimlanmistir.

Serebral lateralizasyon beynin iki hemisferi arasindaki
anatomik veya fonksiyonel farkhliklar anlamina gelmektedir.
Hemisferlerden birinin digerine gore daha agir olmasi
anatomik bir serebral lateralizasyon olmakla birlikte, el
tercihi fonksiyonel bir serebral lateralizasyon olarak kabul

edilmektedir (4).

El dominansi ile hemisfer dominansi arasinda, dogrudan
iliski bulunmaktadir. Boylelikle, baskin olarak kullanilan beyin
bolgesi saptanmaktadir (5). El baskinhgi sag el dominansi, sol
el dominansi ve sag el lehine az bir fark olmakla birlikte her

lateralization with the wada test, which is an invasive test that shows us more clearly the dominant hemisphere.

Keywords: hand dominance; coronary dominance; cerebral lateralization

iki elin birden kullanilabilmesi ambidekstralite durumu olarak
gorilmektedir (6,7). Sag elimizi sol beyin, sol elimizi de sag
beyin yonetmektedir.

Arnet’e gore insanlarin %90'inin sag eli, %10’unun ise sol el
baskindir (8). Bir baska calismada da sag el dominansi, genel
olarak toplumun %85-90'Inda gorilmektedir. Ancak, her el
dominansi olanlar da distintldigiinde, toplumda %66 sag el,
%30 her iki el, %4 ise sol el dominansi goriilmektedir (9).

Lateralizasyonun  belirlenebilmesi icin  pek ¢ok dlcek
gelistirilmistir. Benzer mantikla gelistirilmis olan bu olcekler,
farkl alanlardaki laterallesmeyi belirlemektedir (10). Bunlardan
en ¢ok kullanilanlari; Oldfield anketi, Geschwind El Baskinligini

Belirleme Formu, Edinburg El Tercihi Envanteri ve Wada Testi' dir.

Koroner arter dominansi tamamen anatomik bir tanimlama
olup kalbin diyafragmatik ylz{ini ve interventrikiler septumun
posterior diyafragmatik yiiziini besleyen damar dominant
koroner arter olarak belirlenmistir. Toplumun %85'inde sag
koroner arter dominansi mevcuttur. Sol koroner dominansi
orani %8 olup PDA (posterior desending artery) ve PLA
(posterolateral artery) sirkumfleks arterden koken almaktadir.
Kalan %7 lik kisim ise dengeli dominans olarak tanimlanir. PDA
sag koroner arterden, PLA ise sirklimfleks arterden kdken alir.
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El dominansi ve koroner dominans icin sag ve sol baskinlk
Genetik faktorler
ile belirlenen el dominansi ve koroner dominans arasi

oranlarinin  benzer oldugu asikardir.

iliskiyi tanimlamak Uzere literatlirde herhangi bir calisma
bulunmamaktadir. Biz de bu calismada el dominansi ve
koroner dominans arasindaki iliskiyi tanimlamayi amagladik.
Gereg ve Yontemler

Ocak 2017 ve Ekim 2017 tarihleri
bagvuran koroner anjiyografi uygulanmis 226 hastanin

arasi  poliklinige
koroner anjiyografileri koroner dominans agisindan rutin
degerlendirildi. Sag, sol ve dengeli dominans olarak hastalar
gruplandirildi. Ayni zamanda hastalarin el tercihlerinin
belirlenmesi amach “Oldfield Anketi” kullanildi (11). Bu
ankette, yazi yazma, resim yapma, top veya tas firlatma,
makas tutma, dis fircalama (fircayr tutan el), bicak tutma,
catal tutma (bicaksiz), cekic tutan el (civi cakarken), kibrit
cakarken kibrit ¢coplni tutan el, sise acarken kapadi tutan el
sorularak bu fonksiyonlari yerine getirirken hangi elin tercih
edildigi saptandi. El tercihi ile ilgili olarak “sol el’, “her iki el’,
“sag el” cevaplarina sirasiyla -10, 0, +10 puan verildi. Sonug
olarak ortaya cikan toplam puan Geschwind skoruna gore
degerlendirildi. (Geschwind skoru +100 ile —100 arasinda
degismektedir). Skorunun negatif olmasi solaklik, pozitif
olmasi saglaklik lehindedir. Bu puanlamaya gore, +40 ile +100
arasinda olanlar saglak, -30 ile +30 arasindakiler iki elli, -100 ile
-40 arasinda bulunanlar solak olarak degerlendirildi. Koroner
dominans ile fonksiyonel serebral lateralizasyonun gostergesi
olan el dominansi arasindaki iliski arastirildi.

istatistiksel analiz

Veriler SPSS versiyon18.0 (SPSS Inc, Chicago, llionis) ile analiz
edildi. Degiskenlerin iliskisi Ki kare testi ve Kruskal Wallis testi
ile degerlendirildi. P<0,05 degeri istatistiki olarak anlamli
kabul edildi.

Bulgular

Anjiyografisi incelenen 226 hastanin 96'si kadin (%42,5), 130'u
(%57,5) erkek olarak saptandi. Hastalarin %74,3 U hipertansif,
%26,5 ‘i diyabetikti. Demografik veriler tablo 1’ de ayrintil
belirtildi. 170 hastada (%75,2) sag el, 14 hastada sol el (%6,2),
42 hastada (%18,6) her iki el dominansi mevcuttu. Koroner
anjiyografiler degerlendirildiginde 160 hastada (%70,8) sag
koroner, 26 hastada (%11,5) sol koroner dominansi ve 40
(%17,7) hastada dengeli koroner dominans saptandi.

El dominansi ile cinsiyet arasinda istatiksel olarak anlamh
fark bulunmamistir (p:0,309). Cinsiyetlere gére dominant elin
yuzdelik dagihmi Tablo 1’ de verilmistir.
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Koroner dominans ile cinsiyet arasi iliski arastiriimis olup
istatiksel olarak anlamli bir fark bulunamamistir (p:0114).
Cinsiyete gore el dominansi ve koroner dominansin yuizdelik

dagilimlari tablo 2 ve 3'te gosterilmistir.

Sag elini baskin kullanan hastalarda %87,1 oraninda sag
koroner dominans, sol elini baskin kullanan hastalarda %42,9
oraninda sol koroner dominans, ve her iki elini baskin kullanan
%57,1
saptanmistir (Tablo 4). Koroner dominans ve el dominansi

hastalarda oraninda dengeli koroner dominans

arasi iliski istatiksel olarak anlamlidir (p: 0,005).

Tartisma

Calismamizda sag ellilik orani %75,2, sol ellilik orani %6,2 ve
her iki elini baskin kullananlarin orani %18,6'dir. Baz1 sosyal
faktorlerin el tercihini degistirebildigi bilinmektedir (12).
Solaklarin 6nemli bir boliminin anne, baba, 6gretmen
gibi kisiler tarafindan dini ve kultlirel nedenlerle sag ellerini
kullanma konusunda baski gordikleri saptanmistir (13).



Bu bulgu calismamizdaki sag el dominans ve her iki ellilik
oranlarinin yiiksek olma durumunu agiklayabilir. Geschwind
ve arkadaslan el tercihinin intrauterin testosteron seviyeleri
ile iligkili oldugunu ileri stirmislerdir. Bu teoriye gore, ylksek
testosteron seviyeleri sol hemisfer gelismesini baskilayarak
dominantligin soldan saga ge¢mesine sebep olmakta ve sonug
olarak sol el dominanthgi ortaya ¢ikmaktadir (1). Erkeklerde
sol ellilik oranlarinin yiiksek oldugunu gosteren calismalarin
yanisira, cinsiyet ile iliskisinin olmadigini savunan ¢alismalarda
mevcuttur (14,15). Bizim calismamizda cinsiyet ile el tercihi
arasinda anlamli iliski saptanmamistir. Koroner dominans ve
cinsiyet arasinda diger calismalardakine benzer olarak bizim
calismamimzda da istatiksel olarak anlamli bir iliski yoktur (16).

Koroner dominans, sag-sol baskinlik oranlari ile toplumdaki
el tercihi sag ellilik ve sol ellilik oranlar birbirine benzerdir.
Anatomik  ve fonksiyonel lateralizasyonlar arasi iliskiler
daha 6nce gosterilmistir. El tercihi ile iliskili olarak beyin
lateral ventrikil buytklikleri arasinda anlamli farkhhklar
oldugu bulunmustur ve sag ellilerde sol serebral ventrikiil
hacmi sagdakinden anlamli olarak biyik bulunmustur (17).
Farkl bir kadavra calismasinda sol koroner dominans ile
posterior serebral sirkiilasyon anomalileri arasinda 6nemli
bir iliski saptanmistir (18). Calismamizda koroner dominans
ve el dominansi arasinda istatiksel olarak anlamli bir iliski
saptanmistir (p: 0,005).

Yine tiroid loblari arasindaki asimetri de el tercihi ile iliskili
bulunmustur. Sag ve sol elli kisilerde tiroid lob buytklikleri
ultrasonografi ile degerlendirildiginde sag ellilerde sol tiroid
lobunun daha blytk oldugu gozlenmistir (19,20). Adelosan
idiyopatik skolyazda skolyoz konvex paterni ile dominant el
arasinda istatiksel olarak anlamliiliski saptanmistir (21). Burun
deliklerinden gelen hava akisi baskinligi nostril dominans
olarak tanimlanmis ve el dominansi ile iligkisi arastiriimis.
Farkli calismalarda pozitif ve negatif yonde anlamli iliski
belirlenmistir (22,23).

Vertebral arter dominansiile el dominansi arasiiligkiyi arastiran
calismada, baskin sol vertebral arter ile sag elini kullanma
arasindaki iliskiyi arastirilmis. Vertebral arter dominansi ve el
baskinhgr arasindaki iliski bulunamamustir (24).

El dominansi egitim ve kdltlrel etkiler ile degisebilir.
Calismamizda sol el dominans oraninin beklenenden diisiik
olmasi, bazi bireylerin ¢evresel ya da kulturel nedenlerle sag
ellilige yonlendirilmis oldugunu distindirmektedir. Tirk
toplumunda bazi kesimlerde solak cocuklara el tercihini
degistirme konusunda sosyal baski uygulanmakta ve bu
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bireyle daha sonra her iki el dominansi olarak gelismektedir.
Bizim calismamizda da sol el dominans oraninin diger
toplumlara gore disik her iki el kullaniminin yiiksek olmasini
buna baglamaktayiz. Calismamizda el dominansi ve koroner
dominans arasiiliski p degeriagisindan anlamligérinmektedir.
Fakat bu bilgilere gore calismamizda sol eli dominant olan
hastalar tani acisindan en givenilir grubu temsil etmekle
birlikte, sol elidominans olan hastalarda sol koroner dominans
olma orani %42,9 olup, sol elini baskin kullanan hastada sag
koroner dominant olma orani (%42,9) ile aynidir.

Sonuc¢

Ozellikle Tiirk toplumunda belirgin olan solakligin davranissal
bir problem olarak yanlis degerlendirilmesi ve solaklarin sag
elini kullanmaya zorlanmasi nedeniyle gercek solaklik orani
tam belli degildir. Bu da calisma sonuclarini etkilemistir.
Toplumsal baskinin belirgin olmadigi toplumlarda, bu konuyla
ilgili daha fazla hasta iceren arastirmalara ihtiya¢c vardir.
Ayrica serebral anatomik lateralizasyon ile koroner dominansi
karsilastiran kadavra calismalari yol gosterici olabilir.

Bu calismada koroner arter dominansi ile serebral fonksiyonel
dominans arasinda istatistiksel olarak anlaml bir iliski tespit
edilmistir. Fakat serebral ve koroner dominansi anatomik
diizeyde karsilastirmak icin dominant hemisferi bize daha net
olarak gdsteren invaziv bir test olan wada testi ile yapilacak
ileri calismalara ve anatomik lateralizasyonu karsilastiran
kadavra calismalarina ihtiyag vardir.

Cikar ¢atismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.

Kaynaklar

1.  Geschwind N, Galeburda AM. Cerebral lateralization biological
mechanisms. Arch Neurological 1985; 42: 428-59.

2. Ghaffari S, Kazemi B, Dadashzadeh J, Sepehri B. The relation

between left coronary dominancy and atherosclerotic
involvement of left anterior descending artery origin. J

Cardiovasc Thorac Res 2013; 5: 1-4.

3. Candir N, Ozan H, Kocabiyik N, Kusakhgil H. Anatomical risk
factors of coronary heart disease, Trakya Univ Tip Fak Derg 2010;
27:248-52.

4.  Yildirm S, Dane S. Cerebral lateralization and hand preference.
The Eurasian Journal of Medicine 2007; 39: 45-48.

5. Rogers LJ. Factors influencing development of lateralization.
Cortex 2006; 42: 107-09.

292



VAEN

Volume 10 Number 3 p: 289-293

10.

11.

12.

13.

14.

15.

16.

293

Subirana A.The relationship between handedness and language
function. Int J Neurol 1964; 4: 215-34.

Kitlkcloglu Y. El Baskinliginin Yoni ve Derecesinin Arastiriimasi.
Ankara: Gata Noroloji Anabilim Dali 1993, Uzmanlik Tezi

Annett M. The distribution of manual asymmetry. Br J Psychol
1972; 63:343- 58. (1972).

Ozdemir B, Soysal A.S. Yasama farkli bir acidan bakis: sol elim.
Sted 2004;13:131-133.

Lezak M. Neuropsychological Assessment 1995(3th edition).

New York: Oxford University Press.

Oldfield RC. The assessment and analysis of handedness: the

Edinburgh inventory. Neuropsychologia. 1971; 9: 97-113.

Giindogan NU. El tercihi ve dominant géz. Tiirkiye Klinikleri Tip
Bilimleri Dergisi 2007; 25: 35-7.

Sosyal AS, Arhan E, Akttirk A, Can H. El tercihi ve el tercihini belirleyen
etkenler. Tiirkiye Cocuk Hastaliklar Dergisi 2007; 2: 60-8.

Bourassa DC, McManus IC, Bryden MP. Handedness and eye-dominance:

ameta-analysis of their relationship. Laterality 1996; 1: 5-34.

Dane S, Bayirli M. Correlations between hand preference and
durations of hearing for right and left ears in young healthy
subjects. Percept Mot Skills 1998; 86: 667-72.

Makarovic Z, Makarovic S, Bilic-Curcic I. Sex-dependent
association between coronary vessel dominance and cardiac
syndrome X: a case-control study. BMC Cardiovasc Disord 2014;

14:142.

20.

21.

22,

23.

24,

Erdogan AR, Dane S, Aydin MD, Ozdikici M, Diyarbakirli S. Sex
and handedness differences in size of cerebral ventricles of
normal subjects. Int J Neurosci 2004; 114: 67-73.

David GN, Aristeu CN, Rodrigo RG, Orlando FRJ. Posterior
arterial circle of Willis anatomic variations and coronary artery
dominance: is there a correlation? Autopsy and Case Reports
2011; 3: 3-8.

Kizilkaya E, Kantarci M, Cinar Basekim C ve ark. Asymmetry of
the height of the ethmoid roof in relationship to handedness.
Laterality 2006; 11: 297-303.

Yildirim M, Dane S, Seven B. Morphological asymmetry in thyroid
lobes, and sex and handedness differences in healthy young
subjects. Int J Neurosci 2006;116: 1173-79.

Goldberg C, Dowling FE. Handedness and scoliosis convexity: a
reappraisal. Spine 1990; 15: 61-64.

Price A, Eccles R. Is there any relationship between right and left
hand dominance and right and left nasal airflow dominance? J
Laryngol Otol 2017;131: 846-852.

Searleman A, Hornung DE, Stein E, Brzuszkiewicz L. Nostril

dominance: differences in nasal airflow and preferred

handedness. Laterality 2005; 10: 111-20.

Cagnie B, Petrovic M, Voet D, Barbaix E, Cambier D. Vertebral
artery dominance and hand preference: is there a correlation?
Man Ther 2006; 11: 153-56.



Turkish Journal of Clinics and Laboratory

‘ To cite this article: Kukula O. Evaluation of knowledge and behaviors of students in faculty of medicine towards rational drug use. Turk J Clin Lab 2019; 10: 294-300.

1 Original Article

Evaluation of knowledge and behaviors of students in faculty of
medicine towards rational drug use

Tip fakdiltesi 6grencilerinin akilci ila¢ kullanimina yénelik bilgi ve
davranislarinin degerlendirilmesi

Osman KUKULA* [

Ondokuz Mayis University Faculty of Medicine, Department of Pharmacology, Samsun/TURKEY

Abstract

drug use. In recent years, non-rational drug use has become a global problem.

attitudes, behaviors of individuals regarding the rational drug use.

mineral supplements regularly.

suggests that there is a need for more education on rational drug use.

Keywords: rational drug use; knowledge; behavior

Aim: The study was conducted to determine the knowledge, attitudes and behaviors of university students on rational

Material and Methods: The developed questionnaire was applied to 640 medical school students, who agreed to
participate in the study, with face-to-face interview technique. The questionnaire has items to question the knowledge,

Results: Of the study group, 54.6% (n=350) uses medicines only prescribed by physicians, 87.5% (n=560) uses drugs in
accordance with the prescription, and 27.5% (n=176) stated to store medications under appropriate conditions. Of the
respondents, 16.0% (n=103) was taking antibiotics on their own on complaints such as influenza and common cold, 15.5%
(n=101) was taking vitamin and mineral supplements every day regularly, and 57.5% (n=368) had never used vitamin-

Conclusion: Non-rational drug use leads to decrease in adherence to treatment, drug interactions, resistance to certain
drugs, recurrence or prolongation of the diseases, increased frequency of adverse conditions and increased treatment
costs for patients. Of the respondents, 27.66% stated that he/she did not waste any medication, but the remaining 72.34%
was wasting drugs more or less. The 81.56% rate of "Yes" response to the question "Would you like to receive training
on rational drug use?", despite the 19.22% "Yes" to the "Have you received training on rational drug use?" in our study
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Oz
Amag: Calisma, UGniversite 6grencilerinin akilci ila¢ kullanimi hakkindaki bilgi-tutum-davranislarini belirlemek amaci ile
yapildi. Son yillarda, rasyonel olmayan ilag kullanimi kiiresel bir sorun haline gelmistir.

Geregler ve Yontemler: Hazirlanan anket yiiz-ylize goriisme teknidi ile calismaya katilmayi kabul eden 640 Tip Fakdiltesi
ogrencisinde uygulandi. Ankette kisilerin akilci ilag kullanimina yénelik bilgi-tutum-davranislarini sorgulayan sorular yer aldi.

Bulgular: Calisma grubunun %54.6'si (n=350) sadece hekimin verdigi ilaglar, %87.5'u (n=560) re—ceteye uygun
kullandiklari, %27.5'i (n=176) ilaclari uygun kosullarda sakladiklarini bildirdi. Katihmcilarin %16.0't (n= 103) grip, nezle,
soguk alginhgi gibi sikayetler Gizerine muayene olmadan, kendi basina antibiyotik kullandiklarini, %15.7'si (n=101) her glin
dizenli vitamin-mineral destegi kullandigini, %57.5'i (n=368) ise diizenli vitamin-mineral destegdi hi¢ kullanmadiklarini
bildirmislerdir.

Sonug: Akilciolmayan ilag kullanimi hastalarin tedaviye uyuncunun azalmasina, ilag etkilesimlerine, baziilaclara karsi direng
gelismesine, hastaliklarin tekrarlamasina ya da uzamasina, advers olay gorilme sikhiginin artmasina, tedavi maliyetlerinin
artmasina neden olur. %27,66 oraninda kesim hig ila¢c atmadigini belirtmekte ancak kalan %72,34 gibi yuksek bir kesim
az ya da ¢ok ilaglarn atmaktadir. Calismamizda bulunan egitim siirecinde akilci ilag egitim aldiniz mi sorusuna verilen evet
cevabinin %19,22 olmasi ve akilci ilag konusunda egitim almak ister misiniz sorusuna verilen evet cevabinin %81,56 gibi

Anahtar Kelimeler: akilci ilag kullanimi; bilgi; davranis

Introduction

Asin the whole world, the use of wrong and unnecessary drugs
inTurkey is a serious problem affecting public health [1,2]. Non-
rational drug use leads to decrease in adherence to treatment,
drug interactions, resistance to certain drugs, recurrence or
prolongation of the diseases, increased frequency of adverse
conditions and increased treatment costs for patients [3,4].

An appropriate drug foranindication can be selected rationally
on the basis of efficacy, safety, appropriateness and cost criteria
.Rational drug use, first, primarily looks after the public health
interests of the community [3]. In order to ensure rational
drug use, attention must be paid to the following: First, the
problem of the patient must be identified, it must be correctly
diagnosed by the physician [5]. In line with this, the definition
of effective and safe treatment with or without medication, if
appropriate, should be followed by the steps of selection of
appropriate medications, the appropriate dose and duration
of administration for each medication, and the appropriate
prescribing [6,7]. At this stage, approved, current diagnostic
and therapeutic guidelines should be utilized [8]. The drugs
used, most recently used drugs, and the patient's allergic
condition should be questioned and indicated by the patient
[9,10]. The patient should be informed about how to use the
drugs, in what dose, how often (2 times a day, 12 hours a day)
and how long (how many days), and their storage conditions,
and it should be ensured that these instructions are applied
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yuksek cikmasi akilcr ilag egitimlerinin daha sik yapilmasi gerektigini ortaya koymaktadir.

completely by the patient/patient's relatives [11]. Patient/
patient's relatives should be informed about potential side-
effects of the drug, and drug and food interactions [12]. This
should also be questioned by the patient/patient's relatives
[13,14]. Drugs should be stored as specified in the instructions
foruse[15].Itshould not be forgotten that,underinappropriate
storage conditions, the chemical structures of the drugs may
be deteriorated, that is to say, they may lose their effectiveness
or even cause undesirable effects and intoxication [16]. Drugs
that should be stored in the refrigerator should never be
stored in the icebox and frozen [17]. Pregnant or breastfeeding
women, children, the elderly, patients with renal and hepatic
failure, those with chronic illness, and those with drug
allergy history should paid more attention about the use of
drugs [18]. The medication should not be used by chewing,
breaking, breaking in half or dissolving in water except by the
advice of the physician or pharmacist [19]. Remember that not
every drug is produced accordingly. Drugs should be stored in
their packaging, protected from light and moisture, in places
where children cannot reach [20]. Drugs should be used only
for the period recommended by your physician. Drug use
should not be discontinued, and dose changes should not be
made without consulting the physician [21]. Care should be
taken to avoid skipping a dose and to take the medicine as
recommended by the physician [22]. Unconscious use of other
products intended for treatment, such as non-pharmaceutical



food supplements and herbal products should be avoided
[23]. Drug boxes that have been cut or opened must not be
purchased, and expired drugs should never be used [24].

In this study, priority recommendations for rational drug use
were investigated.

Material and Methods

This descriptive study was conducted at Ondokuzmayis
University in Samsun, Turkey, between September and
December 2017. The developed questionnaire was applied
to 640 medical school students, who agreed to participate
in the study, with face-to-face interview technique. The
questionnaire has 42 items to question the knowledge,
attitudes and behaviors of individuals regarding the rational
drug use. "Rational drug use" behavior is defined as the
use of drugs in accordance with prescription, having no
difficulty in drug availability, storing the drugs at appropriate
conditions, choosing the inexpensive one among the drugs
with the same effect, not using any medication other than the
medicine prescribed by the physician, and using the drugs for
periods specified by the physician. Approval of Ondokuzmayis
University Clinical Research Ethics Committee (no 2017/229)
was obtained to conduct the study. In the evaluation of the
data, the SPSS software and descriptive statistics were used.

Results

Of the study group, 54.69% (n=350) uses medicines only
prescribed by physicians, 87.5% (n=560) uses drugs in
accordance with the prescription, and 27.5% (n=176) stated
to store medications under appropriate conditions. Of the
respondents, 28.44% (n=182) was using a drug recommended
by the physician until it runs out, 23.44% (n=150) was
preferring an inexpensive drug with the same effect, 68.44%
(n=438) had no difficulty in obtaining the drugs, 68.75%
(n=440) was carrying out research on the drug to be used,
and 70.78% (n=453) reported that the color, packaging and
taste of the drug was important for use. Of the respondents,
73.44% (n=470) indicated to read the instructions for use
before using the drug, and 73.59% (n=471) was performing
research on the drugs to be used. Of the participants, 18.75%
(n=120) had no training on rational drug use during their
education in the Faculty of Medicine, and 68.59% (n=439)
wants to receive training on rational drug use. Of them, 37.5%
(n=240) stated that he/she learns information about the use of
the drugs from the physician, and 70.31% (n=450) contacts a
physician when confronted with the side-effects of the drug.
Of the respondents, 16.09% (n=103) was taking antibiotics on
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their own on complaints such as influenza and common cold,
15.78% (n=101) was taking vitamin and mineral supplements
every day regularly, and 57.5% (n=368) had never used
vitamin-mineral supplements regularly (Figure 1).

Frequency (%)
100
90

70,31 70,78

87,5
80 73,44 73,59
68,59

70
60 54,69
50
40 375
30 23
20 15,78
10 I

I 11 111 v A% VI Vil IX X

VI

Figure 1. Answers to survey questions

I. Using only medicines given by the physician

Il. Reading instructions for use before taking the medicine

Ill. Conducting research on the medicines that will be taken

IV. Asking to receive training on rational drug use

V. Storage of medicines under appropriate conditions

VI. Receiving the information from physicians regarding the use of the drug
VII. Contacting a physician when confronted with the side effects of the drug
VIIl. Taking vitamin and mineral supplements every day regularly

IX. Usage according to the prescription

X.Importance of the color, packaging and taste of the drug for its use

Of the participants, 80.78% (n=517) had no training on rational
drug use during their education, and 81.56% (n=522) wants to

receive training on rational drug use (Table 1).

According to the responses given, the rate of use of drugs
of family members was 44.06% (n=282), the rate of using
inexpensive drugs with the same effect was 31.88% (n=204),
the rate of problems with drug availability was 4.22% (n=27),
the rate of drug recommendation to others with similar
complaints was 49.84% (n=319), the rate of proactively
prescribing or buying drugs without any disease considering
that it might be necessary was 32.97% (n=211), the rate of
informing physician about the previously used drugs and
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reports on chronic diseases was 91.56% (n=586), and the rate

of checking the drugs given are whether the prescribed drugs
in the prescription was 33.59% (n=215) (Table 2).

The question "What are the medications you had prescribed/
bought" was responded with "painkiller" by 62.66% (n = 401).
Of the patients, 42.34% (n = 271) responded with "common
cold medication", 30.63% (n = 196) with "antibiotics", and
22.66% with vitamins (Table 3).

The question, "If you have food or medicine allergies, will
you inform the physician and the relevant health personnel
during the examination?" was responded with "yes, | inform"
by 84.69% (n=542), "no | don't inform" by 5.78 (n=37), and "l
inform if asked" by 9.53 (n=61) (Figure 2).

= Yes I inform
= No I don't inform
w If he asks, I inform

Figure 2. If you have food or medicine allergies, will you inform the

physician and the relevant health personnel during the examination?
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The question "What do you do in case of an illness?" was
responded with "I consult a physician" by 74.21% (n=475), "l
try herbal treatment methods" by 8.9% (n=57), and "l consult
friends, neighbors, relatives" by 5.16% (n=33). And, 5.6%
(n=33) responded with "l try to be treated with medications
at home", 2.66% (n=17) with "l consult a pharmacist’, and
again 2.66% (n=17) with "l ask those who had a similar iliness
before", and 1.25% (n=8) responded with "I consult nurses /
health officers / health personnel" (Figure 3).

Frequency(%)
80 1 a0
70
60
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40
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30
20
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Figure 3. What do you do in case of illness?

I: I consult a physician

II: I consult a pharmacist

Ill: 1 consult a nurse, medical officer or health care personnel
IV: 1 consult friends/neighbors/relatives

V: I try the herbal treatment methods

VI: Itry to be treated with the medicine at home

VII: | ask those who have experienced a condition similar to my
disease before

The question "How many boxes of drugs are wasted without
opening its box in your home each year, due to its expiration
date?" was responded with "none" by 27.66% (n=177). Of the
participants, 49.06% wastes 1-3 boxes, 10.78% wastes 4-7
boxes, 6.56% 8-10 boxes, and 5.94% wastes more than 10
boxes (Figure 4).

The question "What do you do with family members'
remaining medicine after a treatment?" was responded with
"l keep them to use when needed" by 75.47% (n=483), "l give
them to the pharmacy” by 1.41% (n=9), "l give them to the
friends and relatives who want" by 3.37% (n=28), and "l throw
them" by 13.59% (n=87) (Figure 5).

The question "How do you use the drugs prescribed by the
physician?" was answered with "I use until runs out" by
28.44% (n=182), "l use until until my complaints relieve" by
45% (n=288), "l use as long as the period recommeded by the
physician or pharmacist" by 24.06% (n=154) (Figure 6).
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Figure 4. How many boxes of drugs are wasted without opening its
box in your home each year, due to its expiration date?
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after a treatment?
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Figure 6. How do you use the drugs prescribed by the physician?
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And, the question "In which part of the refrigerator do you
store the medicines in your home if you need to keep them
in the fridge?" was responded with "In the refrigerator lid"
by 76.88% (n=492), "In the refrigerator shelves" by 21.87%
(n=140), and "In the freezer/fridge" by 1.25% (n=8) (Figure 7).

Frequency(%)
90
80 76,88
70
60
50
40 = Frequency(%)
30 21,87
20
10
1,25
0 T
On the lid of the On the shelf of the In the freezer / deep
refrigerator refrigerator freeze

Figure 7. In which part of the refrigerator do you store the medicines
in your home if you need to keep them in the fridge?

The question "How do you behave if you encounter side-
effects of the drug?" was responded with "l consult physician”
by 70.47% (n=451), "l consult pharmacist" by 11.09% (n=71),
"I consult nurses/health officers/healthcare personnel" by 5%
(n=32), "l seek a solution" by 10.63% (n=68), and "l do nothing"
by 2.81% (n=18) (Figure 8).
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Figure 8. How do you behave if you encounter side effects of the drug?
Discussion

In our study, pharmaceutical drug waste is particularly high.
Of the respondents, 27.66% stated that he/she did not waste
any medication, but the remaining 72.34% was wasting drugs
more or less. Of the participants, 76.88% store the medicine,
which must be kept fresh, in the refrigerator lid. However,
since there may be temperature changes in the refrigerator
lid, it must be stored on the refrigerator shelves. Only 21.87%
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keeps the drugs on the shelves of the refrigerator. The ratio of
those who use drugs as long as the period recommended by
physician was only 24.06%.

The 81.56% rate of "Yes" response to the question "Would
you like to receive training on rational drug use?", despite the
19.22% "Yes" to the "Have you received training on rational
drug use?" in our study suggests that there is a need for more
education on rational drug use.

The 31.88% rate of using the equivalent, but inexpensive drug
may reflect trust in the company or there may be a different
reason related to bioavailability. The 33.59% rate of "Checking
whether the drug given is the prescribed drug when buying
prescription medicines" can be attributed to inadequate
training. It is seen that most of the medicines prescribed by
physicians are painkillers, common cold medications and
antibiotics. The rate of informing physicians about food or
drug allergies was as high as 84.69%, but since it is a matter of
concern, the remaining 15.31% needs an attention.

Another point is that 8.9% of the participants responded with
"l try herbal treatment methods" to the question on what to do
in case of an illness. Herbal treatments have become popular
in recent years. However, since standards are not clear in this
respect, it is necessary for physicians to pay attention to this
issue. Herbal treatments can present highly toxic effects.

Asin the whole world, the use of wrong and unnecessary drugs
inTurkey is a serious problem affecting public health [25]. Non-
rational drug use leads to decrease in adherence to treatment,
drug interactions, resistance to certain drugs, recurrence or
prolongation of the diseases, increased frequency of adverse
conditions and increased treatment costs for patients [25]. In
the rational drug use, it is a prerequisite to take medication
in the time recommended by the physician. Especially during
the antibiotic use, this issue is neglected and the drugs are
taken less than the dose recommended by the physician,
accelerating the development of drug resistance. It can be
said that it is important and necessary to increase number of
education programs towards rational drug use, and to raise
awareness in this regard.
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Farkh kavite preparasyon yontemi kullanilarak prepare edilen sinif
V kavitelerinin farkli cam iyonomer simanlarla restore edilerek
mikrosizintisinin degerlendirilmesi

Evaluation of microlekage of class V cavities prepared by using different
type cavite preparation method by restorated with different glass
ionomer cements

H. Sevilay BAHADIR*'| @[] Serdar BAGLART[E], Ali Can BULUT{®] Gokhan KARADAG' [

'Kirikkale Universitesi, Dis Hekimligi Fakiiltesi, Restoratif Dis Tedavisi ABD, Kirikkale/TURKIYE
2Kirikkale Universitesi, Dis Hekimligi Fakiiltesi, Protetik Dis Tedavisi ABD, Kirikkale/TURKIYE

0z
Amag: Bu calismanin amaci; farkli kavite preparasyon teknigi kullanilarak prepare edilen sinif V kavitelerin, cam iyonomer
materyali ile restorasyonu sonrasi okluzal ve gingival bolge de olugsan mikrosizinti seviyelerini belirlemektir.

Gereg ve Yontemler: Bu calismada; ortodontik veya periodontal sebeplerle ¢ekilmis ve herhangi bir clriik, restorasyon
ya da yapisal bir bozulma olmayanlar molar disler (n:90) kullanilmistir. Her bir disin bukkal ylizeyinde standart sinif V
kaviteler 3 mm genisliginde, 2 mm yiiksekliginde ve 1,5 mm derinliginde olacak sekilde acilmistir. Kavite preparasyon
teknigine (Er:YAG lazer, Er,Cr:YSGG lazer ve konvansiyonel yontem) gore 3 ana gruba (n:30) ayrilan disler, kendi aralarinda
da 3 farkli ticari markali konvansiyonel cam iyonomer siman ile restore edilerek 3 alt gruba (n:10) ayrilmistir. Ornekler
stereomikroskopta X16 buyltmede ve SEM de incelenmistir. Veriler Kruskal-Wallis ve Wilcoxon testleri ile istatiksel olarak
0.05 anlamlilik diizeyinde degerlendirilmistir.

Bulgular: Hem SEM hem de mikroskop ile incelenen tim gruplarda gingival kenar, okluzal kenara gore daha fazla sizinti
gOstermistir. Kavite preparasyon yontemleri arasinda hem SEM hem de mikroskop incelemelerinde istatistiksel olarak
anlamli fark (p<0.05) bulunmustur.

Sonug: Kavite preparasyonu ve kullanilan materyale gére mikrosizinti gériilme oranlari degisse de en yogun mikro sizinti
gingival bolgede gorilmektedir. Calismamizda kullanilan Er:YAG lazer ydonteminin konvansiyonel yonteme alternatif
olabilecegi 6ngorilmektedir.

Anahtar kelimeler: Mikrosizinti; Er:-YAG lazer; Cam iyonomer siman
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Abstract

Aim: The aim of study to evaluate both occlusal and gingival microleakage levels of class V cavities prepared by using
different type cavite preparation method and by restorated with different glass ionomer cements.

Material and Methods: In this study were used molar teeth (n = 90) which were planned to for extraction due to
orthodontic or periodontal and which did not contain any caries, restorations and cracks. Standard class V-cavities were
prepared at the buccal surface of each tooth to be 3 mm wide, 2 mm high and 1.5 mm deep. Teeth were divided into 3
main groups (n = 30) according to cavitation preparation method (Er:YAG laser, Er,Cr:YSGG laser and conventional method)
and these groups were divided into 3 subgroups (n = 10) according to the restorative material. Samples were examined in
stereomicroscopy at X16 magnification and SEM. Datas were analyzed using with statistically evaluated by Kruskal-Wallis
and Wilcoxon tests at 5% significiant level.

Results: In both SEM and microscopy groups, the gingival margin showed more leakage than the occlusal margin. There
was a statistically significant difference (p <0.05) between the cavity preparation methods in both SEM and microscope.

Conclusion: Although the rate of microleakage of the cavity preparation and the material used the most dense microleakage
is seen in the gingival region. The Er:YAG laser method is predicted to be an alternative to the conventional method.

Keywords: Mikroleakage; Er:YAG laser; glass ionomer cement

Giris

Mikrosizint;; kavite duvari ve restoratif materyal arasindaki
bosluktan iyon, bakteri, yiyecek ve molekdillerin klinik olarak
saptanamayan gecisi olarak tanimlanir. Bu sizinti; restore edilmis
diste hassasiyet, dislerde renk degisikligi, pulpal enfeksiyon ve

bazi materyallerin hizli bir sekilde bozulmasina neden olabilir [1].

Kavitenin tipi, boyutu, lazer enerjisinin seviyesi, restoratif
materyalin tipi, mikrosizinti degerlendirme metodu, mikrosizint
Olciminde kullanilan boya tipi, ¢alisma tasarimi ve kaviteyi

hazirlayan kisi gibi faktorler, mikrosizinti miktarini etkileyebilir [2].

Restoratif dis hekimliginde en 6nemli tedavilerden biri de
disleri restore etmektir. Ginimiz dis hekimliginde estetik
beklentilerin yikselmesi nedeni ile geleneksel olarak
kullanilan amalgam restorasyonlar yerine kompozit rezin ve

cam iyonomer restorasyonlar Snem kazanmistir [3].

GlUnidmuizde kullanilan cam iyonomer simanlarin temeli:
Wilson ve Kent tarafindan 1972 yilinda bulunan ve asit baz
reaksiyonu ile sertlesen cam yapidaki materyal olmustur. Asit-
baz reaksiyonun gerceklesebilmesi icin toz ve likitin belirli
oranlarda karistirilmasi gerekmektedir; bu reaksiyon sonucunda
iyon salinimi (Ca ve Al) olmaktadir. Polialkelonik asitle capraz
bag yapan bu iyonlar, metal iyonlarin capraz baglanmasina ve
polialkanoat molekillerinin nétralizasyonu sonucu sertlesme

reaksiyonu olusmaktadir. Bu materyaller dis yapisina kimyasal

olarak baglanabilen, dis renginde, doku uyumlu, radyoopak,

fluoriir salan ve demineralizasyonu inhibe eden yapidadirlar [4].

Cam iyonomer simanlarin bu avantajlar nedeni ile uzun
yillardir kullanilmasina ragmen; uzun sertlesme siiresi (24 saat),
ilk sertlesme sirasinda neme hassasiyeti, dehidratasyon, kaba
ylzey dokusu, mathk, dustk kirlma direnci ve zayif asinma
direnci gibi bircok dezavantaja sahiptir. Ozellikle materyalin
bosluk boyutu ve mikrosizinti arasinda pozitif bir korelasyon

oldugunu belirten bir cok arastirmaci bulunmaktadir [5].

Mikrosizintiyr etkileyebilecek diger faktorlerden biri de kavite
preparasyon yontemleridir. Adeziv materyallerdeki gelismeler
sonucunda minimal invaziv teknik ortaya ¢ikmistir. Atravmatik
restoratif tedavi, lazer ve kinetik kavite preparasyon metotlari

minimal invaziv tekniklerdir [6].

Lazer; hem tipta hem de kavite preparasyonu ve curigu

uzaklastirmak amaci ile dis hekimligi uygulamalarinda
kullanilmaktadir [7]. Erbium-doped yttrium aluminium garnet
(Er.YAG) lazer 294 pm'de ve erbium, chromium: yttrium-
(Er,Cr:YSGQ) 2.78 pum'de

yiksek su absorbsiyonuna sahiptir ve kavite preparasyonunu

scandium-gallium-garnet lazer

hidroksiapatite etki ederek olusturmaktadir [8]. Bu iki
lazerin temel tasarim ve karakteristik ozelligi birbirine ok
benzemektedir. Lazer sistemleri: minimal vibrasyon, kavite

preparasyonu boyunca guriltl olusturmamasi ve lokal anestezi
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ihtiyacini azaltmasi gibi avantajlari bulunmaktadir[9]. Ayni
zamanda lazer sistemleri smear tabakasini uzaklastirmasindan
dolayr cam iyonomer simanlarin kimyasal yapisina ve pH'ina

bagli olarak sizdirmazlik kapasitesini etkileyebilmektedir [10].

Er'YAG ve ErCrYSGG lazer sistemleri ile ilgili ayri ayn
arastirmalar yapilmis olup birlikte kullanildigi arastirma
yapilmamistir. Calismamizin amaci; daimi molar dislerde
farkh kavite preparasyon teknigi (Er:-YAG lazer, Er,Cr:YSGG
lazer ve konvansiyonel yontem) kullanilarak elde edilen sinif
V kavitelerin, farkli cam iyonomer simanla (3M Ketac Molar,
Cavex ve Riva Self cure) restorasyonu sonucu okluzal ve
gingival bolgede mikrosizinti seviyelerini belirlemektir. HO
hipotezimiz; farkli preparasyon tekniklerinin mikrosizinti
Uzerinde herhangi bir fark yaratmayacadi; H1 hipotezimiz
ise farkh ticari markali cam iyonomer simanlarin mikrosizinti

miktarlarinin farkl olmayacagi seklindedir.

Gereg ve Yontemler

Bu calisma Kirikkale Universitesi Dis Hekimligi Fakltesi
Restoratif Dis Tedavisi boliminde yapilmasi planlanmistir.
Kirikkale Universitesi Tip Fakiiltesi Etik Kurulunda 21.02.2017
tarihli 05/06 karar no'lu etik kurul onayi alinmistir. Calismaya
dahil olmayi kabul eden hastalara bilgilendirilmis onam formu
imzalatilmistir. Bu calismada; ortodontik veya periodantal
sebeplerle ¢ekilmesi planlanan, dislerde herhangi bir ¢lrik,
restorasyon, rezorbsiyon ve catlak olmayan daimi molar
(n=90) disler kullaniimistir. Bu kriterlere sahip olan 18 yas ve
Uzeri hastalarin disleri calismaya dahil edilmistir. Secilen disler
Uzerindeki yumusak doku artiklar el aletleriyle temizlenmis
ve dislere pomza ile polisaj yapilmistir. Bu islemlerden sonra

disler %0,1'lik timol ¢ozeltisi icerisinde muhafaza edilmistir.

Standart sinif V kaviteler her disin bukkal ylzeyine sablon
kullanilarak agiimistir. Bu sablon; 3 mm genisliginde, 2 mm
yiiksekliginde ve 1,5 mm derinliginde olacak sekildedir ve bu
Olclimler periodontal sond yardimiyla yapilmistir. Kavitelerin
okluzal marjini mine Uzerinde, gingival marjini ise mine-
sement birlesiminin yaklasik 1 mm asadisinda olacak sekilde
ayarlanmistir. Baslangicta disler kavite preparasyon yontemine
gore 3 ana gruba (n=30) ayrilmis ve bu gruplarin da her biri kendi

icerisinde 3 alt gruba ayrilarak disler restore edilmistir (Tablo 1).

303

I. GRUP: Dislerin Ugcte birine (n=30) elmaz frez (ISO 001/018 BR-

31 Dia-Burs, Japan) kullanilarak ytiksek hizli déner el aletiyle su

sogutmasi altinda hazirlanan konvansiyonel kavite prepasyonu
yontemiyle sinif 5 kaviteler acilmistir. Kavitelerin boyutu ve
konumu hazirlanan sablon ile belirlenmistir. Her 10 kavitede
bir frezler degistirilmistir. Hazirlanan disler restoratif islemler

yapilana kadar 24 saat siireyle 6 °C'de distile suda saklanmistir.

Kaviteler hazirlandiktan sonra 1. grup Ug alt gruba ayrilmistir.
Bunlar; IA(n=10), IB(n=10) ve IC(n=10) seklindedir. Gruplar
ayrildiktan sonra her bir grup farkli konvonsiyonel cam

iyonomer simanla restore edilmistir.

IA (n=10): Konvansiyonel yontemle prepare edilen kaviteler
3M KETAC MOLAR (3M ESPE, USA) cam iyonomer siman
uygulanmadan once iretici firmanin 6nerisi dogrultusunda
Ketac ™ Conditioner 10 saniye kaviteye uygulanmistir. Daha
sonra 2-3 saniye kavite suyla yikanip kurutulmustur. Cam
iyonomer simanin bulundugu kapsiil; yiksek frekansli déner
bir karistiriciya yerlestirilip 10 saniye kanstirildiktan sonra

kaviteye uygulanmistir.

IB (n=10): Konvansiyonel ydontemle prepare edilen kaviteler
CAVEX (Cavex, Holland, The Netherlands) cam iyonomer
siman Uretici firmanin 6nerisi dogrultusunda bir 6l¢l toz icin
bir damla likit olacak sekilde uygun bir karistirma kagidinda 30

saniye kanstirilip kaviteye uygulanmistir.



IC (n=10): Konvansiyonel yontemle prepare edilen kaviteler
RIVA SELFCURE (SDI, Bayswater, AU) cam iyonomer siman
Uretici firmanin onerisi dogrultusunda Riva Conditioner
10 sn kaviteye uygulanmistir. Daha sonra kavite yikanip
kurutulmustur. Cam iyonomer simanin bulundugu kapsul;
ylksek frekansli doner bir karistirictya yerlestirilip 10 sn
karistirldiktan sonra kaviteye uygulanmistir.

Il. GRUP: Dislerin Ucte birine (n=30) 2,94 nm dalga boyuna
sahip olan Er:YAG lazerle (Fotona Medical Lasers, Slovenia)
minede 6 W ( 300 mJ ve 20 Hz) dentinde 3W ( 150 Mj ve 20
Hz) glicte, non-kontakt, 100 ps'lik bir darbe siiresinde stirekli
su spreyinin altinda Uretici firmanin 6nerisine gore kavite
preparasyonu yapilmistir. Hazirlanan kaviteler 1. grup ile ayni
olacak sekilde hazirlanmistir ve ayni kosullarda saklanmistir.

Kaviteler hazirlandiktan sonra |. gruptaki gibi 3 alt gruba
ayrilmistir. Bunlar; 1A (n=10), lIB (n=10), IIC (n=10) seklindedir.
Gruplar ayrildiktan sonra her bir grup farkli konvansiyonel cam
iyonomer simanla restore edilmistir.

1A (n=10): Er:YAG lazerle (Fotona, Medical Lasers, Slovenia)
prepare edilen kaviteler 3M KETAC MOLAR (3M, ESPE, USA)
cam iyonomer siman |A grubundaki gibi Uretici firmanin
onerisi dogrultusunda restore edilmistir.

IIB (n=10): Er:YAG lazerle (Fotona, Medical Lasers, Slovenia)
CAVEX (Cavex Holland, The
Netherlands) cam iyonomer siman IB grubundaki gibi Gretici

prepare edilen kaviteler

firmanin onerisi dogrultusunda restore edilmistir.

IIC (n=10): Er:YAG lazerle (Fotona, Medical Lasers, Slovenia)
prepare edilen kaviteler RIVA SELFCURE (SDI, Bayswater, AU)
cam iyonomer siman IC grubundaki gibi Uretici firmanin
Onerisi dogrultusunda restore edilmistir.

lll. GRUP: Dislerin Ucte birine (n=30) 2,78 nm dalga boyuna
sahip olan ErCr:YSGG lazerle (Waterlase, MD, ABD) mine
de 6 W (25 Hz) dentinde 5 W (25 Hz) glicte, %30 su ve %70
hava sogutmasi altinda Uretici firmanin dnerisine gore kavite
preparasyonu yapilmistir. Hazirlanan kaviteler I. ve Il. gruplarile
ayni olacak sekilde hazirlanmis ve ayni kosullarda saklanmistir.

Kaviteler hazirlandiktan sonra I. ve Il. gruptaki gibi 3 alt gruba
ayrilmistir. Bunlar; llIA (n=10), llIB (n=10), llIC (h=10) seklindedir.
Gruplar ayrildiktan sonra her bir grup farkli konvansiyonel cam
iyonomer simanla restore edilmistir.

A (n=10 ): Er,Cr:YSGG lazer yontemiyle (Waterlase, MD,
ABD) prepare edilen kaviteler 3M KETAC MOLAR (3M, ESPE,
USA) cam iyonomer siman |IA grubundaki gibi Uretici firmanin
Onerisi dogrultusunda restore edilmistir.
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IB (n=10): ErCr:YSGG lazer ydntemiyle (Waterlase, MD,
ABD) prepare edilen kaviteler CAVEX (Cavex, Holland, The
Netherlands) cam iyonomer siman IB grubundaki gibi Uretici

firmanin onerisi dogrultusunda restore edilmistir.

IC (n=10): Er,Cr:YSGG lazer yontemiyle (Waterlase, MD, ABD)
prepare edilen kaviteler RIVA SELFCURE (SDI, Bayswater, AU)
cam iyonomer siman IC grubundaki gibi Uretici firmanin
Onerisi dogrultusunda restore edilmistir.

Bitln disler restore edildikten sonra 37 °C'de deiyonize
suda 24 saat bekletilmistir. Sonra 5 £ 2 °C ve 55 + 2 °C arasi
Isi banyolarinda her birinde bekleme sireleri 30 sn transfer
sureleri 3 sn olacak sekilde 1000 kez termal siklus islemine
tabi tutulmustur. Daha sonra tim orneklerin kok uclari
akrilik rezinle kapatilmis ve 2 kat tirnak cilasi ile restorasyon
marjinlerinin 1 mm disinda kalacak sekilde kaplanmigtir. Tim
orneklerin yarisi glimis nitrat solisyonuna ile diger yarisi da
%0,5'lik bazik fuksin sollisyonuna daldirlarak 37 °C'de 24 saat
boyunca bekletilmistir. Ardindan disler bukkolingual yénde
restoratif materyalin merkezinden olacak sekilde yavas hizda
elmas separe cihaziyla (Isomed 1000 Precision saw, Buehler
Ltd, Lake BIuff, IL), su sogutmasi altinda kesitlere ayrilmistir.
GUmds nitrata daldirilan 6rnekler SEM (scanning electron
microskope) mikroskopu ile degerlendirip skorlanmistir.
Bazik fuksine daldinlan ornekler ise stereomikroskobu ile

degerlendirip skorlanmistir (Resim 1). Bu skorlama Tablo 2'ye

gore yapilmis olup; Sekil 1 ve 2'de sematize edilmistir.

Resim 1A; Konvansiyonel kavite preparasyon yontemi kullanilarak
acilmis ve 3M KETAC MOLAR cam iyonomer siman ile restore edilmis
restorasyonun stereomikroskobunda incelenmesi. Okluzal kenarda
0 skoru; gingival kenarda 3 skoru almistir Resim 1B; Er:YAG lazer
yontemiyle (Fotona Medical Lasers, Slovenia) acilmis ve CAVEX (Cavex
Holland The Netherlands) MOLAR cam iyonomer siman ile restore
edilmis restorasyonun stereomikroskobunda incelenmesi. Okluzal
kenarda 2 skoru; gingival kenarda 3 skoru almigstir.
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Sekil A ve B: Mikrosizinti degerlendirilmesinin sematize edilmesi. 0
rakami ile belirtilen sekil: boya sizinti yoktur. 1 rakami ile belirtilen
sekil: boya sizinti restorasyon ile mine arasinda vardir. 2 rakami ile

belirtilen sekil: boya sizintisi restorasyon ile hem dentin de hem
de mine arasinda vardir. 3 ile belirtilen sekil rakami: boya sizinti
restorasyon ile pulpa duvar arasinda vardir.

Farkli skorlanan 6rnekleri iki arastirmaci bir araya gelerek tekrar
degerlendirilmistir ve her Ornege ait en yiksek sizinti skoru
kaydedilmistir. Calismadan elde edilen sonuglar Kruskal-Wallis ve
Wilcoxon testleri ile istatistiksel olarak degerlendirilmistir (p<0.05).

Bulgular

Mikrosizinti icin verilen degerler Tablo 3'de gdosterilmistir. SEM
ve stereomikroskopuyla incelenen gruplar arasinda gingival
ve okluzal kenarlar arasinda mikrosizinti degerleri arasinda
istatiksel olarak anlaml fark bulunmustur (Tablo 4 ve 5). Her
iki incelenen yontemde de gingival kenar okluzal kenara gore

daha fazla sizinti gostermistir.
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Kavite preparasyon yontemleri arasinda hem SEM hem de
mikroskopta istatistiksel olarak anlamli fark (p<0.05) bulunmus
olup en az mikro sizinti gdsteren yontem yiiksek hizli déner
el aleti ile acgilan kavitede gorulmustir. Kavite preparasyonu
yontemlerinden en yiiksek mikrosizinti degeri Er,Cr:YSGG lazer

ile prepare edilen kavitelerde goriilmusttir (Tablo 6 ve 7).

Kullanilan materyallerarasindahem SEM'de hem de mikroskopta

istatiksel olarak anlamli bir fark bulunmamistir (Tablo 8 ve 9).




Tartisma

Calismamizda 6zellikle SinifV kavitelerde siklkla karsilastigimiz
mikrosizinti problemlerinde, kavite preparasyon yontemleri
(Er:-YAG lazer, Er,Cr:YSGG lazer ve konvansiyonel yontem) ve
kullanilan gegici restoratif materyallerinin (cam iyonomer
siman) okluzal ve gingival boélgelerdeki mikrosizintiya etkisi
arastirilmistir. Calismamizin sonuglarina gore; H1 hipotezimiz

kabul edilmis olup HO hipotezimiz reddedilmistir.

Mikrosizinti, restoratif materyaller icin en yaygin basarisizlik
nedeni olup klinik ¢alismalarda da en buyik problemlerden
biri olmaktadir. Mikrosizinti olayindaki dis-materyal arasindaki
bosluk olusumu (gap formasyonu); boyut degisiklikleri,
sicaklik degisiklikleri ve mekanik stres ya da restoratif
materyalin adaptasyon eksikligi nedeniyle olusabilmektedir
[11]. Restorasyon ile materyaller arasindaki mikrosizintiyi
degerlendiren bircok klinik ve laboratuvar calismalari
yapilmistir [12]. Laboratuar calismalari; daha kisa sirede
yapilip, daha kolay sonug alinmasi nedeniyle mikrosizintiyla
ilgili
Mikrosizintiyr degerlendirmek icin bircok yéntem mevcuttur.

laboratuvar calismasi yapmaya karar verilmistir.
Bunlar; boyalar, radyoaktif ve kimyasal ajanlar, taramal
elektron mikroskopu, noétron aktivasyon analizi, bakteri,
hava basinci ve sivi infiltrasyonudur. Bu yontemler arasinda
basit, ucuz, hizl, ekipman kullanilmasini gerektirmeyen boya
penetrasyonu 6l¢imi en cok kullanilan tekniktir [13]. Bu
nedenle bu calismamizda da 6rneklerin yarisi bazik fuksin
boyama yontemiyle 1sik mikroskobunda (Resim 2), diger
yarisini da mikrosizintinin sebeplerinden biri olan bosluk
olusumunun (gap formasyonu) daha iyi gorilebilmesi
icin gimus nitrat boyama yodntemiyle taramali elektron

mikroskobunda incelenmistir (Resim 3-5).
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RESIM 2: Resim A; Konvansiyonel kavite preparasyon yéntemi
kullanilarak acilmis ve CAVEX (Cavex Holland, The Netherlands)
MOLAR cam iyonomer siman ile restore edilmis restorasyonun
stereomikroskobunda incelenmesi. Okluzal kenarda 0 skoru; gingival
kenarda 3 skoru almistir. Resim B; Er, Cr: YSGG lazer yontemiyle
(Waterlase MD, ABD) acilmis ve RIVA SELFCURE (SDI, Bayswater,
AU) cam iyonomer siman ile restore edilmis restorasyonun
stereomikroskobunda incelenmesi. Okluzal kenarda 3 skoru; gingival

kenarda 3 skoru almistir.

WK IR IKKALE

RESIM 3: Er: YAG lazer ydntemiyle (Fotona Medical Lasers, Slovenia)
acilmis ve ve RIVA SELFCURE (SDI ,Bayswater, VIC, AU) cam iyonomer
siman ile restore edilmis restorasyonun SEM de incelenmesi. Okluzal
kenarda 3 skoru; gingival kenarda 3 skoru almis ve gingival de gorilen

bosluklarin boyutu. (d= dentin, e= mine, gic= cam iyonomer siman)

RESIM 4: Er:YAG lazer yontemiyle (Fotona Medical Lasers, Slovenia)
aciimis ve ve RIVA SELFCURE (SDI ,Bayswater, VIC, AU) cam iyonomer

siman ile restore edilmis restorasyonun SEM de incelenmesi. Okluzal
kenarda 3 skoru; gingival kenarda 3 skoru almis ve gingival de gorilen

bosluklarin boyutu. (d= dentin, gic= cam iyonomer siman)
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RESIM 5: Konvansiyonel kavite preparasyon yéntemi kullanilarak
acilmis ve CAVEX (Cavex Holland B.V. of Haarlem, The Netherlands)
MOLAR cam iyonomer siman ile restore edilmis restorasyonun SEM
de incelenmesi. Okluzal kenarda 3 skoru almis ve Okluzal de gériilen

bosluklarin boyutu. (d= dentin, e= mine, gic= cam iyonomer siman)

Termalsiklus; restoratif literatlrde, materyallerin

degerlendirildigi ve bu materyallerin sicak ve soguk
sicakliklara maruz birakilarak in vivo yaslandirmayi taklit eden
ve dis ile restoratif materyal arasindaki termal genlesmenin

iliski katsayisini gosteren standart bir protokoldur [11]. Bu

cahismamizda mikrosizinti degerlendirilmesi termalsiklus
uygulanarak incelenmistir.
Bircok arastirmaci [5,12,14] cam iyonomer simanlarin

mikrosizintisi ile ilgili calismalar yapmiglardir. Varma ve
arkadaglari [5], Singla ve arkadaslari [15], konvansiyonel
cam iyonomer siman, rezin modifiye cam iyonomer siman
gibi restoratif materyallerin mikrosizintisini arastirdiklari
calismada; en fazla sizintiyi konvansiyonel cam iyonomer
siman gostermis ve gingival kenardaki sizinti degerlerinin
okluzal kenardan daha fazla oldugu gorilmustir. Pavuluri ve
arkadaslarinin [14] yaptiklar calismada ise konvansiyonel ve
rezin modifiye cam iyonomer simanlarin mikrosizinti degerleri

arasinda istatistiksel olarak anlamli bir fark bulunmamuistir.

Calismamiz sonucunda, kullandigimiz farkli ticari markali
konvansiyonel cam iyonomer simanlarin mikrosizinti degerleri
arasinda istatistiksel olarak anlamli bir fark bulunmamistir;
(p>0. 935) bununla birlikte, kullanilan materyallerin tiimiinde
gingival bolgedeki sizinti degerleri okluzal boélgedekine gore
istatistiksel olarak fazladir (p<0.000). Calismamizda cam
iyonomer simanlarin mikrosizinti sonuglari diger calismalarla
benzer bulunmustur.

Er:YAG ve Er,Cr:YSGG lazerler dis hekimliginde 1992 yilindan
itibaren mine ve dentinin ylizey 6zelliklerini degistirmek ve
kavite preparasyonu yapmak icin kullanilmislardir [16]. Er:YAG
lazerin dis ylzeyi Uzerinde meydana getirdigi degisiklikler;

konvansiyonel teknige gore farkhdir. Er:-YAG lazerle hazirlanmis
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ylzey; plrizll, temiz ve debrisden yoksundur ayrica dentin
tdbdullerinin, lazer uygulamasi sonrasinda acildigi bildirilmistir.
Bu sayede de pirizlilik ve mikro tutunma paterni artmistir
[17]. Bu ozellik dentinde restoratif materyalin tutuculugunu
arttirmistir. Lazerlerin bu 06zelligi cam iyonomerler gibi dis
dokularina daha zayif baglanan restoratif materyaller icin
daha da 6nem kazanmaktadir [10]. Kullanilan lazerlerin bu
ozelliginden dolayl;; bu calismada cam iyonomer simanin
mikrosizintisinin  degerlendirilmesinde kavite preparasyon
tipinin  6neminin olup olmadigini arastinlmistir. Bircok
arastirmaci [18-20] lazerin farkli restoratif materyaller Gzerinde

mikrosizintiya etkisini arastirmiglardir.

Er:YAG lazer ve konvansiyonel kavite preparasyonu ile acilan
kaviteleri farkh materyallerle restore ederek mikrosizintilarini
karsilastiran bazi calismalar, gingival bolgede konvansiyonel
kavite preparasyonunu Er'YAG lazerden daha
[21,22]. ErCrYSGG

kavite preparasyonu ile acilan kavitelerin mikrosizintilarini

basarili
bulmuslardir lazer ve kovansiyonel

karsilastiran  bazi  c¢alismalarda, konvansiyonel kavite
preparasyonunuEr,Cr:YSGGlazerdendahabasarilibulmuslardir
[20]. Bazi calismalar ise Er:YAG lazer ve konvansiyonel kavite
preparasyon teknigi ile acilan kavitelerin mikrosizintilarinin
istatistiksel olarak anlamh bir fark gostermedigini rapor

etmislerdir [19,23].

Cahsmamizda Er:YAG (Fotona, Medical Lasers, Slovenia) ve
Er,Cr:'YSGG (Waterlase, MD, Biolase, Kaliforniya, ABD) lazer
ve konvansiyonel kavite preparasyon yodntemleri arasinda
istatistiksel olarak anlamh fark bulunmustur (p<0.020).
En basarili metot konvansiyonel yontem ile acilan kavite
preparasyonu iken en basarisiz yontem ise Er,Cr:YSGG lazer
olarak bulunmustur. Ginvival kenarda mikrosizinti okliizal
kenara gore daha fazla bulunmustur. Calismamiz bu konuda
yapilan cogu calismayla [21-23] benzer sonuclar vermesine
ragmen; bazi calismalara gore de zit sonuglar vermistir
[10,18]. Bunun sebebinin de arastirmacilarin calismalarinda
farkli

olmasindan kaynaklandigini diisiinmekteyiz. Ayni zamanda

kullandigi  restoratif  materyallerin  yapilarinin
bizim calismamizda lazer, konvansiyonel metoda gore daha
disik basari gostermistir. Bunun nedenini; lazerin kollajen
bakimindan zengin intertibiler dentinde organik madde
kaybina ve kollajen liflerinin erimesine neden olmasina,

bunun sonucu olarak da dentin tibdullerinin ttkanmasina [21]



baglamaktayiz. Dentindeki bu morfolojik 6zelliklerin hepsinin

mikrosizinti - miktarini  etkiledigini dusinmekteyiz. Ayni
zamanda lazerin fototermal etkisiyle olusan dehidratasyonun
cam iyonomer simanin sertlesme reaksiyonunu da olumsuz
etkiledigini disinmekteyiz.

Glnlmizde mikrosizinti hala restoratif islemler icin biyuk
bir sorun olusturmaktadir. Mikrosizintiyr engellemek icin
yeni materyaller ve yeni kavite preparasyon teknikleri
gelistirilmektedir. Cam iyonomer simanin mikrosizintisina
hem Er:YAG lazerin hem de Er,Cr:YSGG lazerin etkisini ayni
calismadainceleyen arastirmayapilmamistir. Lazerler hakkinda
daha genis bilgiye sahip olmamiz icin daha ¢ok in-vitro ve in-
vivo calismalara ihtiyacimiz vardir ve bu tir ¢alismalar yenilikgi

cihazlarin avantajlarini kullanmakta fayda saglayacaktir.

Sonug

Bu calismanin sonuclarina gore; farkh ticari markali cam
iyonomer simanlar arasinda herhangi bir fark bulunmamistir.
Konvansiyonel yontem en az sizinti gosterirken, en yiksek
Er,Cr:YSGG

preparasyonu ve

sizinti lazer sisteminde bulunmustur. Kavite

kullanilan  materyalin  sekline gore
mikrosizinti goérilme oranlari degisse de en yogun mikrosizinti
gingival bolgede gorilmektedir. Kavite preparasyonu
seklinde olusan anatomik form degisiklikleri ve mine ile dentin
yapisinda olusan mikron dlizeyinde farkhliklar ve mikrosizinti
miktarini etkilemektedir. Calismamizda kullanilan Er: YAG lazer
yonteminin konvansiyonel ydnteme alternatif olabilecegi

ongorilmektedir.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
Yazar katki beyani

Her yazarin katkisini belirten bir yazida sorumluluk beyani
eklemelidir. Ayrinti seviyesi degisir; bazi disiplinler, ayrintili
cahsmalarda ayrintili olarak ifade edilen farkli c¢abalardan
olusan el yazmalari Uretirken, diger alanlar her asamada grup
cabasi gésterir. 2. Yazar olan Serdar BAGLAR sorumlu yazara

her asama da katki saglamistir.
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Kolorektal kanserlerin senkron karaciger metastazlari: Kombine
cerrahi prosediir deneyimimiz

Synchronous liver metastases of colorectal cancers: Our experience of
combined surgical procedure
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Oz

Amag: Kolorektal kanserlerin (KRK) en sik metastaz yaptigi organ karacigerdir ve tani aninda hastalarin yaklasik %25'inde
senkron karaciger metastazi bulunur. Karaciger metastazi olan KRK hastalarinda cerrahi yaklagim hala tartisma konusudur.
Her hasta icin tedavi stratejisi, hastanin performans durumuna, komorbiditelerine ve tUmér asamasina bagli olarak
kisisellestirilmelidir. Bu ¢alismanin amaci klinigimizde senkron karaciger metastazli KRK hastalarina yonelik tedavi
yaklasimimizi ortaya koymak ve literaturle karsilastirmaktir.

Gereg ve Yontemler: Ocak 2016 ile Aralik 2018 yillari arasinda senkron karaciger metastazli KRK tanili, kombine cerrahi
prosediir olarak adlandirilan es seansli kolorektal kanser ameliyati ve hepatik rezeksiyon yapildigi sekiz hasta ¢alismaya
dahil edildi.

Bulgular: iki hastaya sag hepatektomi yapilirken, alti hastaya metastezektomi yapildi. TNM evresine gére bir hastada
(%12) T1/2, yedi hastada (%88) T3/4 timor saptandi. Hastalarin dérdiinde (%50) lenf nodu metastazi saptandi. Bir hasta
post operatif 3. glinde MODS nedeniyle kaybedildi.

Sonug: Bizim ¢alismamizin sonuglarinda da oldugu gibi literatlirde senkronize yaklasim icin hasta seciminde en 6nemli
kriterler; hasta yasi ve yapilan hepatik rezeksiyonun hacmi olarak bildirilmistir. Sonug olarak cerrahi tedavi yaklasim
tercihinde, her merkez kendi protokollerini hasta 6zelliklerini dikkate alarak multidisipliner bir sekilde belirlemelidir.
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Abstract

Aim: The most common metastasis of colorectal cancer (CRC) is the liver and approximately 25% of patients have
synchronous liver metastases at the time of diagnosis. Surgical management of CRC patients with liver metastasis is still
controversial. The treatment strategy for each patient should be personalized depending on the patient's performance
status, comorbidities and tumor stage. The aim of this study was to determine our treatment approach for CRC patients
with synchronous liver metastasis in our clinic and to compare them with the literature.

Material and Methods: Between January 2016 and December 2018, eight patients with synchronous liver metastatic CRC,
combined surgical procedure called co-operated colorectal cancer surgery and hepatic resection were included in the study.

Results: Two patients underwent right hepatectomy and six patients underwent metastasectomy. T1 / 2 tumor was
detected in one patient (12%) and T3 / 4 tumor in seven patients (88%) according to TNM stage. Four of the patients (50%)
had lymph node metastasis. One patient died on the 3rd postoperative day due to MODS.

Conclusion: As in the results of our study, the most important criteria in patient selection for synchronous approach in
literature are; The age of the patient and the volume of hepatic resection performed were reported. As a result, in the
choice of surgical treatment approach, each center should determine its protocols in a multidisciplinary way considering

the patient characteristics.

Keywords: colorectal cancer; liver metastasis; surgery

Giris
Tim dinyada her yil 1.4 milyon yeni kolorektal kanser

(KRK) tanisi konulmaktadir ve bunlarin 694000'i
sonuglanmaktadir [1]. Kolorektal kanserlerin en sik metastaz

olimle

yaptigi organ karacigerdir ve tani aninda hastalarin yaklasik
%25'i senkron karaciger metastazi bulunur. KRK hastalarinin
en sik 6lim sebebi karaciger metastazlaridir [2]. Ne yazik ki
karaciger metastazi olan KRK'lerin yaklasik % 20'si operasyona
uygundur [3,4]. Bu hastalarin 5 yillik beklenen yasam suresi
cerrahi ve neoadjuvan tedaviler ile %50 arttirilmis olmasina
ragmen rezeksiyon yapilan karaciger metastazi olan KRK
hastalarinda %70 oraninda niks gorilmektedir. Bu ylizden
karaciger metastazi olan kolorektal kanser hastalarinda
cerrahi yaklagim tartisma konusudur. Glinimiizde pek ¢ok
tedavi yaklasimi olsa da senkron karaciger metastazli KRK'de
kuratif tedavi potansiyeli olan girisim hepatik rezeksiyondur
ve uzun donem sag kalimda makul bir artis saglar [5]. Senkron
karaciger metastazli KRK hastalarinda multimodal yaklagim
(kolorektal
hepatik rezeksiyon, kemoterapi, radyoterapi). ilk girisimin

tedavi alternatiflerini  artirmistir rezeksiyon,
primer kaynaga yonelik yapilmasi primer timaorin lokal timor
progresyonu (tikanma, perforasyon, kolorektal kanama) ile
iliskilisemptomlarinyanisira sonraki metastazlarinana kaynagi
oldugu distnildigi icin kullanilan geleneksel stratejidir.
Geleneksel stratejilerin uzun vadeli sonuclari, ters stratejilerin

(karacigere ilk yaklasim ve oncelikle hepatektomi yaklasimi)
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onerilmesine yol acmistir. Ters stratejilerin ardindaki fikir,
kolorektal rezeksiyon yerine karaciger rezeksiyonunu tercih
etmektir (evre IV kolorektal kanserli hastalarin prognozu, esas
olarak karaciger metastazlarininiyilestirilebilirligi ile belirlenir).
Mevcut literatlire gore, ters stratejiler asemptomatik primer
timorl olan hastalar icin uygundur. Her hasta icin tedavi
stratejisi, hastanin performans durumuna, komorbiditelerine
ve tUmor asamasina bagli olarak kisisellestirilmelidir [6]. Bu
calismanin amaci klinigimizde senkron karaciger metastazli
KRK hastalarina yonelik tedavi yaklasimimizi ortaya koymak ve
literatlirle karsilastirmaktir.

Gereg ve Yontemler

Ocak 2016 ile Aralik 2018 yillari arasinda senkron karaciger
metastazli KRK icin klinigimizde hepatik rezeksiyon yapilan
toplam sekiz hasta calismaya dahil edildi. Tum hastalara
kombine cerrahi prosediir olarak adlandirilan es seansh
kolorektal kanser ameliyati ve hepatik rezeksiyon yapildi.
Hasta bilgileri prospektif olarak toplandi. Yas, cinsiyet,
komorbidite vb. demografik hasta bilgileri, intraoperatif
parametreler ve primer tUmor lokalizasyonu, timor (TNM)
evresi, lenfovaskuler invazyon gibi patolojik veriler ayrica takip
stresince morbidite ve mortaliteye etki edebilecek faktorler
analiz edilerek literatlirdeki benzer calisma sonuclan ile
karsilastirildi. Verilerin istatistiksel analizi SPSS 15.0 programi
kullanilarak yapildi. Standart deviasyon, ortalama, median,
frekans ve yuzdeleri hesaplandi.



Bulgular

Calismaya dahil edilen hastalarin Ugl (%37) erkek, besi
(%63) kadindi. Hastalarin yas ortalamasi 60.6+2,5 (36-75) idi.
Hastalarin ortalama takip suresi 14 aydi. Toplam bes hastada
(%62) hipertansiyon, diabetes mellitus vb komorbiditeler
mevcuttu. Primer timor lokalizasyonlari degerlendirildiginde;
bir hastada sag kolon, bir hastada sol kolon, ¢ hastada
rektum, iki hastada sigmoid kolon, bir hastada ise hem sag
hem sol kolon yerlesimi saptandi. Hastalarin dérdiinde (%50)
karacigerde dortten fazla metastaz mevcuttu. Major damar
invazyonu hi¢bir hastada yoktu. Hastalarin yarisina neoadjuvan
kemoradyoterapi verildi. TNM evresine gore bir hastada (%12)
T1/2, yedi hastada (%88) T3/4 timor saptandi. Hastalarin
doérdiinde (%50) lenf nodu metastazi saptandi. iki hastaya sag
hepatektomi yapilirken alti hastaya metastezektomi yapildi.
Pringle manevrasi, intestinal konjesyon ve tiim karacigerde
iskemiye sebep oldugundan dolayi hem intestinal anastomoz
guvenligi hemde remnant karaciger fonksiyonunu korumak
icin hicbir hastaya yapilmadi. Karaciger rezeksiyonu sonrasi
intraoperatif ultrason ile geride kalan karaciger timor
odaklar agisindan degerlendirildi. Hicbir hastaya peroperatif
kan transflizyonu yapilmadi. TUm hastalara ayni seansta 6nce
kolorektal cerrahi ekibi tarafindan primer timor rezeksiyonu
sonrasinda anastomoz guvenligi acisindan, hepatobilier
cerrahi ekip tarafindan yapilan hepatik rezeksiyon sonrasi
ayni kolorektal cerrahi ekip tarafindan anastomoz yapildi.
Hastalarin ortalama yatis suresi 12 gin olarak bulundu.
Hastalarin yedisinde hicbir major komplikasyon gelismezken,
bir hasta post operatif 3. glinde MODS nedeniyle kaybedildi.

Tartisma

Senkron karaciger metastazi olan kolorektal kanserli hastalarda
uygun cerrahi strateji halen tartismalidir ve pek ¢ok calismanin
konusudur [7]. Senkron karaciger metastazi bulunan KRK
hastalarin cerrahi tedavisinde (¢ ana yaklasim mevcuttur.
Bunlarin ilki klasik yaklasim olarak bilinen &ncelikle primer
KRK'nin cikartiimasi daha sonra kemoterapi uygulanmasi ve
yaklasik 3-6 ay sonra karaciger metastazinin cikartilmasidir.
ikincisi ise bizim calismamizda da oldugu gibi kombine yaklagim
olarak bilinen karaciger metastazinin ve primer timorin ayni
seansta cikartildigi cerrahi prosediirdir. Uclincti yaklasim, ilk
once karaciger metastazinin cikartiimasi, daha sonra kemo-
radyoterapi uygulanmasi ve son asama olarak primer timoriin

cikartildidi ters strateji olarak bilinen prosediirdiir [8].

2018 yilinda ingilterede 1830 hastanin degerlendirildigi bir
calismada hastalarin %71,1i klasik yaklasim ile, %14,8'i kombine

A~
RajsN

AYKOTA ve ark.
I Kolorektal kanserlerde kombine cerrahi

yaklasim ile, %14,2'si ters strateji ile tedavi edilmistir. Klasik
yaklasimin barsak iliskili komplikasyonlarin dnlenmesinde ve
primer timoriin progresyonundan kaynakli komplikasyonlarin
onlenmesinde etkili oldugu bildirilmistir. Ters yaklasim stratejisi
ise primer timorin cikartilamadigi lokal ileri KRK hastalarinda,
Oonlenmesinde ve

postoperatif karaciger yetmezliginin

kemoradyoterapiye  direncli  karacijer = metastazlarinin
tedavisinde belirgin olarak avantajli bulunmustur [8]. Ayrica
literatlirde iki asamali cerrahi yaklasimlarin postoperatif
komplikasyon ve timor progresyonu agisindan daha yiiksek
riskli oldugu bildirilmistir [8,9].

Ayni seansta hem kolorektal kanser rezeksiyonunun hem

de karaciger metastaz rezeksiyonunun vyapildigi diger
calismalarda da calismamizda oldugu gibi tedavi basarisinda
hasta seciminin onemli oldugu, bu prosediir ile hastanede
yatis stresinin ve maliyetin azaltildigi ve klinik sonuglarinin

diger prosedirlere gore daha basarili oldugu bildirilmistir [10].

1430 hastanin degerlendirildigi senkron ve kombine
yaklagimlarin karsilastirildigi bir ¢calismada 5 yillik beklenen
sagkalim stresi oranlarinda anlamli farklilk saptanmamistir
[

literatiirde senkronize yaklasim icin hasta seciminde en

Bizim c¢alismamizin  sonuglarinda da oldugu gibi

onemli kriterler; hasta yasi ve yapilan hepatik rezeksiyonun
hacmi olarak bildirilmistir [12,13].

Sonu¢

merkez kendi
dikkate

Cerrahi tedavi yaklasim tercihinde, her

protokollerini  hasta bazli  ozellikleri alarak

multidisipliner bir sekilde belirlemelidir.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
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Tokat ili kronik Hepatit B enfeksiyonlu hastalarda Tork Teno viriis ve
Hepatit D virus arastirilmasi

Investigation of Torque Teno virus and Hepatitis D virlis in patients
infected with chronic Hepatitis B in Tokat
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Ayrica hastalarda aspartat aminotransferaz (AST), alanin aminotransferaz (ALT) degerleri de ¢alisild.

istatiksel olarak anlamli bir iliski tespit edilirken (p<0,05), TTV pozitif olan hastalarda ise anlamli bir iliski yoktu (p>0,05).

hepatit deltaviris enfeksiyonlari arasinda istatistiksel acidan anlamli bir iliski saptanmamistir.

Anahtar kelimeler: kronik hepatit B; HDV-RNA; TTV-DNA; PCR; prevalans

Gerec ve Yontemler: Calisma Ocak 2015-Temmuz 2015 tarihleri arasinda Gaziosmanpasa Universitesi Tip Fakdiltesi
Mikrobiyoloji Anabilim Dalinda gerceklestirildi. Calismaya Kronik HBV'li 110 hasta (58'i kadin, 52'si erkek) ve 90 saghkh
birey dahil edildi. Hasta kanlarindan izole edilen TTV-DNA ve HDV-RNA'larin polimeraz zincir reaksiyonlari (PZR) yapildi.

Bulgular: Hasta numunelerinin 108'i HDV-RNA negatif, 2'si (%1,81) HDV-RNA pozitif olarak tespit edildi. Saglikli bireylerin
timinde HDV-RNA negatif bulundu. TTV calismasinda ise 110 numunenin 106'si (%96,4) TTV-DNA pozitif olarak
bulunurken, 4'G TTV-DNA negatif olarak tespit edildi. Saglikli bireylerde ise 90 numunenin 86'sinin (%95,35) TTV-DNA
pozitif, 4'Gnin (%4,65) TTV-DNA negatif oldugu tespit edildi. HDV-RNA pozitif olan hastalarda ALT ve AST degerleri arasinda

Sonug:Tokatilinin, HDV enfeksiyon orani, Tiirkiye ortalamasinin oldukga altinda, diinya genelinde ise, cok diistik endemisite
grubuna dahil bolgeler arasinda oldugu goriildi. Tokat'ta ilk defa arastirilan TorkTenoviriis ise %96 orani ile diinya ve
Turkiye ortalamasinin oldukca Gizerindedir. Kronik hepatit B enfeksiyonlu hasta grubunda arastirilan TorkTenoviris ve

Amag: Tokat ilinde kronik hepatit B tanili hastalarda Hepatit Delta Viriis (HDV) ve Tork Teno Virls (TTV) arastirmasi yapildi.
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Abstract

Aim:The aim of this study was to investigate the detection, rates and correlations of Torque Teno Virus (TTV) and Hepatitis
Delta Virus (HDV) which cause superinfection and coinfection in patients with chronic hepatitis B in Tokat.

Material and Methods: A total of 110 patients with chronic HBV infection (58 women, 52 men) and 90 healthy subjects were
included in the study. Polymerase chain reactions (PCR) of all blood samples were performed with TTV-DNA and HDV-RNA
isolations. Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) values of patients were also studied.

Results: 108 samples of the patients were HDV-RNA negative and 2 were (1.81%) HDV-RNA positive. HDV-RNA were
negative in all healthy subjects. In the TTV study, 106 of the 110 samples (96.4%) were found to be TTV-DNA positive
while 4 were found to be TTV-DNA negative. In healthy subjects, 86 of 90 samples (95.35%) were TTV-DNA positive and 4
(4.65%) were TTV-DNA negative. A statistically significant relationship was found between ALT and AST values in HDV-RNA
positive patients (p<0.05). There was no significant relationship between TTV positive patients (p>0.05).

Conclusion: It has seen that the rate of HDV infection in Tokat province is considerably lower than the average of Turkey
and in the World. Torque Teno Virus, which was investigated for the first time in Tokat, is higher than the average of Turkey
and World. There was no statistically significant relationship between the infections of Torque Tenovirus and hepatitis

deltavirus in patients with chronic hepatitis B infections.

Giris

Diinya genelinde 2 milyar insanin (diinya nifusunun yaklasik
1/3'nln) Hepatit B ile enfekte oldugu ve bu kisilerin 400
milyonunda enfeksiyonun kronik Hepatit B hastaligina
donlstigu bilinmektedir. Hastalarin %75-80'inde herhangi
bir belirti vermeksizin gelisir, taramalarda ve kan bagislarinda
yapilan tetkiklerde rastlanti sonucu tespit edilebilir [1].
Hepatit B virlsu, akut ve kronik hepatitler, karaciger sirozu ve
hepatoselliiler karsinomun baslica nedenlerindendir.

Hepatit D virlisi ise, Hepatit B virlsi ile birlikte oldugunda
enfeksiyona neden olabilen bir defektif virlistiir. HBV'nin varliginda
viicudagirenvirls, siddetlienfeksiyonlara sebep olarak ani baslayan
fulminan hepatit, kanser ve mortaliteye neden olmaktadir[2].

Tork Teno virlis, 1997 yilinda Japon bilimadami Nishizawa
tarafindan, kan transflizyon sonrasi A-G disi hepatit gelisen bes
hastanin serumunda, klonlama-sekanslama yontemiyle bir
DNA dizisi seklinde izole edilmistir. TTV'nin kan tranflizyonuyla
gectigi distinilmesi sebebiyle Transfusion Transmitted Virlis

olarak da anildigi yayinlar bulunmaktadir [3].

Bu calismada, Tokat ilinde olduk¢a yogun olarak gozlenen
kronik hepatit B hastalarinda stiperenfeksiyon ve koenfeksiyona
sebep olan HDV ve TTV varligini tespit etmek amacglanmistir.
Gereg ve Yontemler

Calismaya en az 6 ay sire ile HbsAg ve HBV-DNA kantitatif
pozitifligi tespit edilmis olan 110 kronik Hepatit B hasta kan
numunesi ve kontrol grubu olarak da her biri serolojik olarak
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HbsAg negatif olarak belirlenen 90 saglkh birey kani olmak
Uzere 200 numune dahil edildi. Hasta ve kontrol gruplarindan
aliman 5 ml. kandan serumlari 15 dakika 3500 RPM'de
santrifuj edilerek ayrildi. HBV-DNA pozitif 110 hastanin 400
pl serumunda HDV-RNA ve TTV-DNA izolasyonlari, izolasyon
cihazi (Magnesia 16 Anatolia Genework, Tirkiye) ile yapildi.
Polimeraz zincir reaksiyonlari, HDV ve TTV PZR kitlerinin
(Anatolia, Bosphore, istanbul, Tiirkiye) prosediiriine uygun
sekilde PZR cihazinda (Montania 483, Anatolia, Tirkiye)
gerceklestirildi.

TTV PZR"ilk denatiirasyon 95°C'de 14:30 dakika, denatiirasyon
95°C'de 00:30 dakika, baglanma 53°C'de 00:45 dakika, sentez
72°C'de 00:45 dakika olmak lizere toplam 45 déngii lizerinden
gerceklestirilmistir. HDV ise oncelikle reverse transkripsiyon
islemi 50°C'de 30:00 dakika yapildiktan sonra, ilk denatiirasyon
95°C'de 14:30 dakika, denatiirasyon 97°C'de 00:30 dakika,
baglanma 54°C'de 01:20 dakika, sentez 72°C'de 00:45 dakika
olmak Uzere toplam 50 dongu Uzerinden gerceklestirildi.
22°C'de 05:00 dakika inkiibasyon siiresi ve toplam déngii
sonrasinda PZR islemi tamamlandi. Amplifikasyon sonrasi
sonuclarin grafikleri ve kantitatif verileri cihazdan elde edildi.

Ayrica hastalarin karaciger fonksiyon testleri olan AST, ALT,
(Roche Cobas INTEGRA/cobas c system, Roche Diagnostic
Turkiye ) test kit ve Roche Cobas 501 cihazi kullanilarak ¢ahsildi.

Calisma Gaziosmanpasa Universitesi Klinik Arastirmalar Etik
Kurulu tarafindan Ocak 2015'te 14-KAEK-219 numarali proje



olarak onaylanmistir. Calismaya dahil edilen tim insanlar

bilgilendirilmis onam formunu imzalamistir.

Calismada lineer regresyon ve Spearman's Rho korelasyon
testleri yapildi. Sonuglarda p<0,05 degerleri anlamli olarak
kabul edildi.

Bulgular

Kronik Hepatit B'li 110 hastadan alinan numunelerin 106'sinda
TTV-DNA pozitif, 4'inde ise negatif olarak tespit edilmistir. TTV
taramasi yapilan 90 saglikl bireyin 86'si pozitif ve 4'U negatif
olarak saptanmistir (Sekil 1). HDV-RNA calismasinda ise 110
Kronik Hepatit B’li hasta numunesinin 108inde HDV-RNA
negatif, 2'sinde ise pozitif olarak (%1,8) tespit edilmistir (Sekil
1,2). Bu iki olgunun da siuiperinfeksiyon oldugu belirlenmistir.
HDV-RNA duzeyi saghkli bireylerde tim numuneler negatif
olarak saptanmistir. TTVile HDV arasinda herhangibiriliski olup
olmadigi Spearman'sRho korelasyon testiile arastiriimistir. Test
sonucunda TTV ile HDV arasinda herhangi bir iliski olmadigina
karar verilmistir (p>0,05) (Tablo 1).
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Sekil 2. HDV-RNA calisma sonuglari

HDV-RNA pozitif olan hastalarda ALT degerleri arasinda
istatiksel olarak anlamh bir iliski tespit edilmistir (p<0,05).
Ayrica diger bir karaciger fonksiyon testi olan AST degerleri
ile HDV-RNA pozitif olanlar arasinda da anlamli bir iliski
gozlenmistir (p<0,05). TTV-DNA pozitif olan hastalarin ise
karaciger fonksiyon testleri arasinda anlamli bir iliski olmadig:
(p>0,05), fakat TTV-DNA pozitif olan hastalarin viral yiikleri ile
yaslari arasinda istatiksel olarak anlaml bir iliski bulunmustur
(p<0,05)(Tablo 2.).

Tartisma

Kronik Hepatit B enfeksiyonu, Hepatit D Virlisiinin
eklenmesiyle cok daha hizl ilerleyen, tehlikeli bir forma
donisebilir. HDV enfeksiyonu genellikle disiik endemisite
olarak rastlanilmasina ragmen, HBV enfeksiyonunun sebep
oldugu karaciger hasarini agirlastirarak tedavide gticlik ve

komplikasyonlara neden olabilmektedir [2].

Yurtdisinda yapilan calismalarda; Kuzey italya'da kronik hepatit
B hastalarinda %6,3 anti-HDV pozitif saptanmistir. Olgularin
birinin (%0,2) serumunda HDAg tespit edilmistir [4].

iran'da yapilan iki farkh calismada; kronik hepatit B hastalarinda
anti-HDV pozitiflik orani %3,5-17,3 olarak bildirilmistir
[56]. iran Kan Transflizyon Organizasyonun yaptigi bir
calismada 2014 yil itibariyle HBV pozitif hastalarin %2'sinin
HDV enfeksiyonuna sahip oldugu, bu oranin da diinya HDV
ortalamasinin altinda oldugu belirtilmistir [7].
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Turkiye'de yapilan kronik hepatit B'li hastalarin Hepatit D
Virus prevalans ¢alismasinda, Bati Anadoluda %14-16,5; Orta
Anadoluda %28; Dogu ve Glineydogu Anadolu'da %33-38
olarak tespit ederken, 1980-90 yillari arasinda %31 olan HDV
pozitiflik oraninin 2000-2005 yillari arasinda %11'%e kadar
distiguni belirtmislerdir [8]. 1998 yilindan itibaren ulusal asi
takvimine eklenen Hepatit B asilanmasinin, bu distse etkisi
oldugu acikca gorilmektedir.

2011'de istanbul'da yapilan calismada kronik HBV hastalarinin
%4,4'inde anti-HDV pozitif saptanmustir [9]. Yine istanbulda
yapilan bir calismada bu oran %7 olarak bildirilmistir [10].

Eskisehirde saptanan %0,9 HDV RNA pozitifligi Glkemiz
geneliyle uyumlu olarak yillar icerisinde azalma gosterdigi halde
[11], 2016 yil itibariyle Tokat'ta HDV-RNA oraninin %1,81 ile
Eskisehirden biraz daha yiiksek oranda oldugu tespit edilmistir.

Gurkan ve ark.[12] ile Niro ve ark. [13]'nin yaptigi calismalarda,
HDV pozitif olan hastalarin karaciger enzim degerlerinin ylksek
oldugu ve ALT-AST degerleri arasinda anlaml bir iliski oldugu
tespit edilmistir. Yaptigimiz ¢alismada, bu calismalara benzer
olarak, HDV-RNA pozitif olan hastalarda ALT-AST degerleri
arasinda istatiksel olarak anlamli bir iliski tespit edilmistir.

2014 yilinda Katar'da yapilan bir calismaya gore TTV orani HBV
‘de %90,75 iken ilimizde bu degere yakin oranda TTV pozitifligi
belirlenmistir [14].

TTVileilgiliyapilandigercalismalarda, sagliklikan dondrlerinde
TTV-DNA pozitifligi Fransa’ da %2, A.B.D’ de %13, Gambiya'da

%83, Japonya’ da %17-93 olarak saptanmistir. Ulkemizde
kan dondérlerinde yapilan calismalarda TTV-DNA pozitiflikleri
ise Izmir'de %51,6, istanbul’ da %4,5 ve %31, Bursa’ da %9,6,
Ankara’ da %0,5 oranlarinda bildirilmistir. Ayrica Turkiye’ de
hemodiyaliz hastalarinda %7,5, fulminan hepatit olgularinda
%80, kronik B hepatitinde %13,6, kronik C hepatitinde %7,2,
kriptojenik kronik aktif hepatitde %38, kriptojenik karaciger
sirozunda %?20,5, talasemililerde %79,6 gibi farkli oranlarda
TTV-DNA pozitiflikleri saptanmistir [15]. ilimizde ilk defa
yapilan bu calismada Kronik Hepatit B’ li hastalarda % 96 ve
saglikh bireylerde % 95,5 olmak Uzere benzer oranda TTV
pozitifligi saptanmistir. Bu oranlarin, tGlkemizde ve diinyada
yapilan diger calismalarla karsilastinildiginda, oldukca yutksek
oldugu gorilmektedir [15].

TTV Enfeksiyonu ile karaciger enzimleri olan ALT ve AST
arasindaki iliskinin degerlendirildigi ¢alismalarda onemli bir
farkin olmadigi saptanmistir [3,16,17]. Bu calismada da TTV
pozitif 6rneklerin ayni dénemdeki karaciger enzim degerleri
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arasinda anlamli bir farklilk saptanmamistir (Tablo 2.). Tork
Teno Virls yillar boyunca, mutlaka bir hastalik etkeni olmasi
yoniinde arastinlmistir. Fakat TTV'nin, saglkh bireylerde
karsilasilan sonugclari degerlendirildiginde oldukga yuksek
oranlarda bulundugu belirlenmistir. Bu virlisiin bireylerdeki
varligi daha genis capta arastirilmali, hangi sartlarda hastalik
yaptigi Uzerinde durulup, bu konuda farkli incelemelerin
yapilmasi zorunlulugu aciga ¢ikmaktadir.

HDV-RNA pozitif olan hastalarda ALT dederleri arasinda
istatiksel olarak anlaml bir iliski tespit edilirken, AST degerleri
ile HDV-RNA pozitif olanlar arasinda da anlamli bir iliski
g6zlenmistir (p<0,05).

TTV-DNA pozitif olan hastalar ile karaciger fonksiyon testleri
arasinda anlamli bir iliski saptanmazken (p>0,05), TTV-DNA
pozitif olan hastalar ile yaslar arasinda istatiksel olarak anlaml
biriliski bulunmustur (p<0,05). ileri yas hastalardaki pozitifligin
genc yas hastalara gore daha fazla oldugu saptanmistir.

Sonucg

Tokat ilinin, HDV enfeksiyon orani, Turkiye ortalamasinin
oldukca altinda, diinya genelinde ise, ¢cok disiik endemisite
grubuna dahil bolgeler arasinda oldugu gorildi. Tokat'ta
ilk defa arastirilan TorkTenovirls ise %96 orani ile dlinya ve
Turkiye ortalamasinin oldukca Uzerindedir. Kronik hepatit
B enfeksiyonlu hasta grubunda arastirilan TorkTenovirls ve
hepatit deltavirlis enfeksiyonlari arasinda istatistiksel agidan
anlamli bir iliski saptanmamistir. Tokat ilimizde kronik hepatit
B hastalarinda, HDV sikligi diistik saptanirken, Kronik hepatit
B ile birlikte TTV sikhginin oldukca ylksek oldugu ve 6zellikle
de ileri yas hastalarda, geng hastalara gore daha fazla oranda
gozlendigi saptanmistir. TTV pozitifliginin fazla oldugu
belirlenmistir.

Cikar ¢atismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Vankomisine direncli enterokoklarin saptanmasinda iki farkh
kromojenik besiyerinin karsilastiriimasi

Comparison of two different chromogenic agar for isolation of
vancomycin-resistant enterococci
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Ankara Egitim ve Arastirma Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinigi, Ankara/TURKIYE

Oz
Amag: Bu calismada yogun bakim Ginitesinde yatan hastalarin rektal siiriintti 6rneklerinden vankomisin direncli enterokoklarin
saptanmasinda Enterococcosel agar ve ChromID VRE besiyerinin performanslarinin karsilastiriimasi amaglandi.

Gereg ve Yontemler: Yogun Bakim Unitesinde yatan hastalardan aktif vankomisine direncli enterokok (VRE) siirveyansi
kapsaminda alinan rektal surlintli 6rnekleri es zamanli olarak Enterococosel agar ve Chrom ID VRE agar besiyerlerine
ekildikten sonra besiyerleri 37 °C'de etiivde 24-48 saat siireyle inkiibe edildi. Enterococosel agar besiyerinde siyah renkte
Ureyen koloniler olasi VRE olarak degerlendirilmeye alindi, bu suslar kanli agar besiyerine pasajlandi. Chrom ID VRE
agar besiyerinde menekse rengi tireyen koloniler olasi vankomisine direncli Enterococcus faecium, yesil renkte Gireyen
koloniler ise olasi Enterococcus faecalis suslari olarak degerlendirmeye alindi. Her iki kromojenik besiyerinde treyen
olasi VRE suslarinin dogrulanmasi E-test ydntemiyle ve otomatize antibiyotik duyarlilik sitemiyle MiK degeri belirlenerek
saptandi. Besiyerlerinin duyarllik, 6zgullik, pozitif belirleyicilik degeri (PBD) ve negatif belirleyicilik degeri (NBD)'leri;
vankomisin E-test yontemi ve otomatize antimikrobiyal duyarlilik yontemiyle saptanan degerler géz oniline alinarak
hesaplandi.Vankomisin direncini saptamakta E-test ydntemi ve otomatize sistem birbiriyle %100 uyumluydu.

Bulgular: Calismaya yogun bakim Unitesinde yatan hastalardan alinan 159 rektal striinti 6rnegi dahil edildi. Rektal
strlintl 6rneklerinden E-test yontemiyle ve otomatize antimikrobiyal duyarlilik test ydntemiyle dogrulanmis 21 (%13) VRE
saptanirken, 138 (%87 ) 6rnekte VRE saptanmadi. Enterocosel agar besiyerinin 24 ve 48. saatlerdeki duyarlilik, 6zgullik,
PBD ve NBD'leri sirasiyla; %95.4, %99.2, %99.2 ve %98.7 idi. Chrom ID VRE agar besiyerinin 24 ve 48. saatlerdeki duyarlilik,
0zgullik, PBD ve NBD'leri sirasiyla; %95.4, %81.7, %45.6 ve %99.1 idi. Her iki besiyerininin de 24. ve 48. saatlerdeki
duyarlilik ve 6zgulliik oranlar farkhhk géstermedi. Enterococcosel agar besiyerinin duyarliligi ve PBD'i ChromID VRE agar
besiyerinden daha yuksekti. Chrom ID VRE agar besiyerinde yalanci pozitiflik oraninin (25/159,%16) daha fazla oldugu
oldugu saptandi. Enterococosel agar besiyerinde yalanci pozitiflik orani % 0.6 (1/159) idi.

Sonug: Rektal surlintli drneklerinde VRE suslarinin saptanmasinda Enterococosel agar besiyerinin 6zgullik oraninin
Chrom ID VRE agar besiyerinden daha iyi oldugu saptandi. Ayrica, Chrom ID VRE agar besiyerinde Gram negatif bakterilere

bagl yalanci pozitifliklerin fazla olmasi nedeniyle bu besiyerine Gram negatif etkinlikli antibiyotik eklenmesinin yararli
olacagi sonucuna varildi.

Anahtar kelimeler: vankomisine direncli enterokok; kromojenik besiyeri; enterococcosel agar; chrom ID VRE agar
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Abstract

Aim: The aim of this study is to compare performances of Enterecoccosel Agarand ChromIDVRE on detecting vancomycin-
resistant enterococci from rectal swab specimens of the patients in intensive care unit.

Material and Methods: Rectal swab specimens taken from the patients in intensive care unit were simultaneously plated
in both Enterococosel agar and ChromID VRE agar, and then, they were incubated in incubator at 37°C for 24-48 hours.
Black colonies on Enterococcosel agar were identified as possible VRE. Purple and pink colonies on ChromID VRE agar were
identified as possible vancomycin resistant Enterococcus faecium. Green colonies on ChromID VRE agar were identified
as possible vancomycin resistant Enterococcus faecalis. Vancomycin resistance were confirmed by vancomycin E-test and
automated antimicrobial susceptibility test through the MIC values. The sensitivity, specificity, positive predictive value
(PBD) and negative predictive value (NBD) of the agars were calculated by taking into account the values determined
by the vancomycin E-test method and the automated antimicrobial susceptibility method. In detecting vancomycin
resistance, the E-test method and the automated antimicrobial susceptibility method were found to be 100% compatible.

Results: For the study, 159 rectal swabs taken from patients in intensive care unit were analyzed. 21 (13%) VRE, which are
confirmed by E-test and automated antimicrobial susceptibility test, were detected in rectal swab specimens, but VRE was
not detected in 138 (87%) specimens. Sensitivity, specificity, PBD and NBD of enterococcal agar at 24 and 48 hours were;
95.4%, 99.2%, 99.2% and 98.7%, respectively. Sensitivity, specificity, PBD and NBD of Chrom ID VRE agar at 24 and 48 hours
were; 95.4%, 81.7%, 45.6% and 99.1%, respectively. Sensitivity and specificity rates at 24th and 48th hours of both agars did
not differ. Sensitivity and PBD of Enterococcocel agar were higher than ChromID VRE agar. It was found that the false positive
rate (25/159, 16%) was greater in Chrom ID VRE agar. The false positive rate on Enterococosel agar was 0.6% (1/159).

Conclusion : In conclusion, this study revealed that the specifity rate of Enterococcosel agar in detecting VRE from rectal
swabs was higher than ChromID agar. However, it is recommended that an antibiotic for gram negative bacteria should

Giris

Enterokoklar gastrointestinal florada yeralan nemli bir hastane
kaynakli infeksiyon etkenidir. Son zamanlarda vankomisine
direncli enterokok (VRE)lar yogun bakim unitesinde hastane
kaynakh infeksiyonlara ve salginlara neden olmaktadir [1]. VRE
suslar cogu antibiyotik grubuna direnclidir ve vankomisin
direncini oldukga viriilan olan metisiline direncli Staphylococcus
aureus suslarina aktarabilir. VRE bagli olarak gelisen nozokomiyal
infeksiyonlarin morbidite ve mortalite oranlari yiiksektir. Ayrica,
hastalarda tedavi secenekleri kisitl oldugundan hasta bakim
maliyetlerinde artisa da neden olur [2].

Vankomisine direngli enterokoklara bagl salginlar ve
infeksiyonlari dnlemek icin VRE ile infekte veya kolonize olan
hastalarin erkenden saptanip,siki temasizolasyon dnlemlerinin
uygulanmasi gerekir [1,3]. Bu amagla, riskli Gnitelerde (yogun
bakim Unitesi, hematoloji-onkoloji servisi, yenidogan Unitesi
vb.) yatan hastalarda VRE kolonizasyonunun secici veya ayird
edici besiyerleri ile rektal sUriintu veya digski drneklerinde

taranarakaktif surveyansininyapilmasi dnerilmektedir[1,2,4-6].

be included in ChromID agar in order to prevent false positive results.

Keywords: vancomycin-resistant enterococcus; chromogenic media; enterococcosel agar; chrom ID VRE agar

Bu amagla, kromojenik substratlarin kullanildigi, duyarhlik
orani ylksek selektif kromojenik besiyerleri gelistirilmistir.
Bu besiyerleri VRE suglarinin erken tanimlanmasina ve
etkili infeksiyon kontrol 6nlemlerinin alinarak nozokomiyal
bulasin engelenmesine imkan saglar .Bu amacla gelistirilmis
cesitli besiyerleri mevcuttur. Bu besiyerlerinden bazilari;
Enteroccoccosel agar, Chrom ID VRE agar ve Brilliance VRE
agar besiyeridir [7-9].

Bu calismanin amaci, yogun bakim Unitesinde vyatan
hastalarin rektal suriinti 6rneklerinden vankomisin direncli
enterokoklarin  saptanmasinda Enterococcosel agar
ve ChromID VRE besiyerinin duyarlihk, o6zgullik, pozitif
belirleyici deger ve negatif belirleyici degerlerinin birbirleriyle

karsilastiriimasi idi.

Gereg ve Yontemler

Galismaya Ankara Egitim ve Arastirma Hastanesi Anestezi,
Beyin Cerrahisi ve Kalp Damar Cerrahisi Unitelerinde yatan
hastalar dahil edildi.
kapsaminda alinan toplam 159 rektal siriinti 6rnedi ayni

Hastalardan rutin VRE surveyansi
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anda vankomisin ve seftazidim iceren Enterococcosel
agar (Becton dickinson, USA) ve 8 mg/L vankomisin iceren
ChromID VRE agar (Biomerioux,France) besiyerine ekilerek
37 °C de 24-48 saat siireyle inkiibe edildi ve besiyerleri 24. ve
48.saatlerde Ureme yodniinden kontrol edildi. Enterococosel
agar besiyerinde siyah renkte tGreyen koloniler olasi VRE olarak

degerlendirilmeye alind.

Resim 1'de enterococcosel agar besiyerinde tireyen olasi VRE
kolonilerinin siyah renkte goriinmektedir. Bu suslardan tek
koloni alinarak koyun kanli agar besiyerine pasajlandi. Ureyen
kolonilerden katalaz testi, eskilin hidrolizi, %6.5 NaCl'de
Ureme testleri yapildi. Katalaz testi negatif, eskiltni hidrolize
eden, %6.5 NaCl'de iireyen kolonilerden Mueller Hinton agar
besiyerinde E-test yontemiyle (Biomerioux,France) ve BD
Phoenix otomatize mikrobiyolojik tanimlama ve antimikrobiyal
(Becton-Dickinson,USA)
minimum inhibitér konsantrasyon (MIK)

duyarhhk  sistemi kullanilarak
vankomisin icin
degeri belirlendi. E-test yontemiicin, 0.5 Mc Farland ayarlanan
bakteri stispansiyonu steril ekiivyonla Mueller- Hinton agar
besiyerine yayildi. E-test stribi icten MiK degerleri okunacak
sekilde yerlestirildi. Besiyeri etiivde 37 °C de 24 saat siireyle
inklibe edildi. Vankomisin icin Gremenin olmadigi elipsin

striple kesistigi en alt kisim MiK degeri olarak belirlendi.

Resim 1. Enterococcosel agar besiyerinde Ureyen olasi VRE

kolonilerinin siyah renkte gériinimu

Chrom ID VRE agar besiyerinde menekse rengi Ureyen

koloniler olasi vankomisine direncli Enterococcus faecium,
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yesil renkte Ureyen koloniler ise olasi Enterococcus faecalis
suslari olarak degerlendirmeye alindi. Resim 2de chrom
ID VRE agar besiyerinde Ureyen olasi vankomisine direncli
Enterococcus faecium kolonilerinin menekse renkte gérinima
gorinmektedir. Benzer sekilde suslarin VRE ydniinden
dogrulanmasi vankomisin icin E-test yontemi ve otomatize
antimikrobiyal duyarlilik sistemiyle MIK degeri belirlenerek
saptandi. Her iki kromojenik besiyerinin duyarlilik, 6zgullik,

PBD ve NBD'leri, E-test yontemi ve BD Phoenix otomatize

antimikrobiyal duyarlilik sistemi referans alinarak hesaplandi.

Resim 2. Chrom ID VRE agar besiyerinde Ureyen olasi vankomisine

direncliEnterococcus faecium kolonilerinin menekse renkte gérinimi
Bulgular

Toplam 159 digki sirintli 6rneginden, E-test ydntemiyle
dogrulanmis 21 (%13.2) VRE izole edildi. izole edilen VRE suslarinin
tamami Enterocooccus faecium idi. Kromojenik besiyerlerinin
duyarlilik, 6zgullik, PBD ve NBD'leri E-test ve BD Phoenix
otomatize sistemiyle belirlenen MIK degerleri esas alinarak
hesaplandi. Vankomisin direncini belirlemekte E-test yontemi ve
BD Phoenix otomatize sistemi birbiriyle %100 uyumlu idi.

Her iki besiyerinde de 24. ile 48. saatler arasindaki duyarlilik,
ozgullik ,PBD ve NBD'ler degismezken, inkiibasyon siresi
uzadiginda 6zellikle ChromID VRE besiyerinde yalanci pozitif
saptanan kolonilerinin sayisinin arttigi saptandi.

Tablo 1'de her iki besiyerinin 24 ve 48. saatlerde VRE saptama
oranlari, duyarlilik, 6zgulltk, PBD ve NBD'leri gosterildi.
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Enterococcosel agar besiyerinin duyarllig ve PBD'i ChromID

VRE agar besiyerinden daha yiksekti. Chrom ID VRE agar
Klebsiella
spp ve Pseudomonas aeruginosa vb.) ve daha az oranda

besiyerinde Gram negatif bakterilere (E.coli,
Staphylococcus aureus'a bagli yalanci pozitifliklerin oldugu
gozlendi.

Tartisma

Vankomisine direncli enterokok suslari ile infekte veya kolonize
olan hastalarin erken tanisi bu bakteriye bagl olarak gelisebilecek
nozokomiyal infeksiyonlarin 6nlenmesi ve infeksiyon kontrol
Glinimuzde VRE

suslarinin saptanmasinda kromojenik besiyerleri gibi selektif

onlemlerinin alinmasi icin gereklidir [2].
kultir yontemleri ve /veya kiiltirle birlikte vankomisin
direncinden sorumlu genlerin (van A, van B, van C) molekdler
yontemlerle (polimeraz zincir reaksiyonu (PZR), real-time PZR vb.)
saptanmasi siklikla kullanilmaktadir [2,3]

Kromojenik besiyerleri hem aranan coklu direncli patojenin
secilmesini saglayan hem de icerdikleri diger ayraclar
sayesinde farkli koloni renkleri olusturarak tir ayirimina
olanak veren besiyerleridir. Bu besiyerlerinde kromojenik
enzimatik substratlar ve c¢esitli antimikrobiyal
bulunur [7-9] . VRE'lan saptamakta Chrom ID VRE agar,
Enterococcosel agar, Brilliance VRE agar, Chromagar VRE gibi

ajanlar

cesitli kromojenik besiyerleri kullanilabilir. Chrom ID VRE
agar besiyeri klinik 6rneklerde farkli renk olusumuna neden
oldugundan vankomisine direncli Enterococcus faecium ve
Enterococcus feacalis ayrimina olanak saglar. Bu besiyerinde
vankomisine direncli Enterococcus faecalis kolonileri mavi-
yesil, Enterococcus faecium kolonileri ise menekse rengi
gordlir[1,7,8]. Kuch ve ark.[8] 96 iyi tanimlanmis vankomisine
duyarli ve direncli enterokok izolatinda ve 30 diski 6rneginde
(15 VRE hastasi, 15 saglikli kisiden alinan) ChromID VRE
agar ile vankomisin iceren bile eskilin agar (BEV) besiyerini
Rapid 1D32
test ve konvansiyonel ydntemlerle tanimlanmis, sugslarin

karsilastirmiglardir.  Calismada suslar strep
vankomisin MIK degerleri E-test yontemiyle belirlenmistir.
Calismada diski 6rneklerinde her iki besiyerinde VRE saptama

duyarlihgi 48 saat inklibasyondan sonra anlamli oranda

degismezken, zenginlestirilmis besiyerine ekim sonrasinda
kromojen besiyerlerinin duyarlilik oraninin belirgin arttigi
saptanmistir. Calismada ChromID VRE agarin direk kaltdr
orneklerinde spesifitesi BEV besiyerine gore daha yuksek
saptanmistir (sirasiyla; %100 ve %60), ancak inkiibasyon suresi
24 saatten fazla uzatildiginda 6zellikle Gram negatif bakteri ve
Candida turlerine bagl kontaminasyon sonucu yanlis pozitif
sonuclarin arttigi gézlenmistir. Sundugumuz calismada rektal
strlintl 6rneklerinde 24.saatten sonraki inkiibasyonda (48.
saatteki inkiibasyonda) ChromID VRE agar besiyerinde Gram
negatif bakterilere bagh lUreme sonucunda yanls pozitiflik
oranlarinin arttigi (159 6rnedin 25'inde) saptandi. Kuch ve
ark. [8] calismasinda diski 6rneklerinde Chrom ID VRE agar
besiyerinin 24. saatteki duyarligi %80, 6zgulligu %100, PBD
(%100 ), NBD (%98) olarak saptanmisken, BEV'nin duyarhlg
%100; 6zgullugi %46, PBD %17, %100 olarak bildirmislerdir.
Bu calismada Chrom ID VRE besiyerinin 48.saatteki duyarlilig
%93.3, 6zgulligu %60, PBD %21, NBD %99 iken ayni degerler
BEV icin sirasiya; %86.6, %40, %16 ve %96 olarak belirlenmistir.

Sundugumuz calismada 159 rektal stiriintli 6rnedinde E-test
yontemiyle dogrulanmis 21'inde (%13) VRE saptanirken, 138
(%87 ) 6rnekte VRE saptanmadi. Enterocosel agar besiyerinin
24 ve 48. saatlerdeki duyarllk, 6zgullik, PBD ve NBD'leri
sirastyla; %95.4, %99.2, %99.2 ve %98.7 idi. Chrom ID VRE
agar besiyerinin 24 ve 48. saatlerdeki duyarlilik, 6zgullik,
PBD ve NBD'leri sirasiyla; %95.4, %81.7, %45.6 ve %99.1 idi.
Enterococcosel agar besiyerinin duyarlligr ve PBD'i ChromID
VRE agar besiyerinden daha yiiksekti.

ChromlID VRE besiyerinin, vankomisin iceren safra eskulin azid
(BEAV) ile kiyaslandigi bir calismada, 24 saatlik inklibasyon
sonrasinda duyarliigi % 96.4, 6zgllligu % 96.6, pozitif
belirleyici degeri % 89.8 olarak bildirilmistir [10].Calismamizda
elde ettigimiz duyarlilik orani bu c¢alisma ile benzerken,
0zgollik ve PBD oranimiz daha diisiik saptanmistir.
Suwantarat ve ark. [7 1 396 diski 6rneginde enterococosel
agar ve Chrom ID VRE agar besiyerinin performansini
degerlendirdiklericalismada, enterocococosel agarbesiyerinin
duyarhhk, 6zgullik, PPD ve NPD’lerini sirasiyla; 84.8, 100, 100
322
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ve 95.2 olarak saptanirken, Chrom ID VRE agarin ayni degerleri
sirasiyla; 94.9, 99.7,98.9 ve 98.3 olarak belirlenmistir.

Sundugumuz ¢alismada, bu calismanin aksine enterococcosel
agar besiyerinin 6zgullik ve PPD'nin ChromID VRE agardan
daha iyi oldugu belirlendi.

Calismamizin sinirlandirici yond, VRE suslarinin maliyetinin

yuksek olmasi nedeniyle molekiler yontemlerle (PZR,

hibridizasyon yéntemi vb.) dogrulanamamasi idi.

Kromojenik besiyerlerinde yalanci pozitiflik saptanabilmesi
nedeniyle pozitif saptanan suslarin baska bir yontemle (E-test,
otomatize antimikrobiyal duyarlilik sistemi veya molekdiler
yontemler vb. dogrulanmasi gereksiz izolasyon onlemleri
alinmasini engelleyecektir.

Sonu¢

Chrom ID VRE agar besiyerinde Gram negatif bakterilere bagli
Ureme sonucunda yalanci pozitiflik oraninin fazla olmasi
nedeniyle bu besiyerine Gram negatif etkinlikli antibiyotik
eklenmesinin yararli olabilecegi goriisiindeyiz.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir cikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Evaluation of arrhythmic effects of clarithromycin usage in patients
with acute coronary syndrome via new parameters of 12 lead
electrocardiography

Akut koroner sendromlu hastalarda 12 ledli elektrokardiyografi
yeni parametreleri kullanilarak klaritromisinin aritmik etkilerinin
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Abstract

Aim: Clarithromycin is a widely used macrolide antibiotic with arrhythmic effects causing torsade de pointes by elongating
QT interval. Clarithromycin was used to treat acute coronary syndrome. we aimed to determine the acute effects of short-
term clarithromycin treatment on novel ECG parameters in patients with acute coronary syndrome.

Material and Methods: The study we conducted in 2002 evaluated the effects of clarithromycin on endothelial functions
and QTdispersion. We recently analyzed these patients’ ECGs performed before and one week after of 1000 mg/day
clarithromycin treatment. We analyzed newly recognized parameters; Tp-e interval, Tp-e/QTc ratio, maximum QTc,
minimum QTc, QTc dispersion values, P-maximum, P-minimum and P-wave dispersion to indicate the risk of atrial and
ventricular arrhythmias.

Results: There were 40 patients included where 20 were treated with clarithromycin and 20 not. In the clarithromycin
group, mean age of the patients was 53.2+8.0 and in control group 58.9+£11.6. Demographic characteristics of patients
were similar. All ECG parameters were comparable prior to clarithromycin treatment. However, following therapy, all
parameters including max QTc, min QTc, QTc dispersion, Tp-e interval, TP-e/QTc, Pmax, Pmin, and P-wave dispersion were
statistically significantly higher in clarithromycin treated group (p<0.05 for each).

Conclusion: Clarithromycin treatment not only affects QT parameters but also novel ECG parameters Tp—e interval and
Tp-e/QTc ratio showing the risk of ventricular arrhythmias. It also affects P-wave parameters and dispersion that shows
risk of atrial arrhythmias. We may conclude that clarithromycin treatment increases both ventricular and atrial arrhythmic

risk during acute coronary syndromes.
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Oz

Amag: Klaritromisin yaygin olarak kullanilan kardiyak aritmik etkileri olan, QT uzamasi ile torsade de point’ e sebep olan
mikrolit antibiyotiktir. Eskiden akut koroner sendrom tedavisinde de kullanilmistir. Bu calismanin amaci akut koroner
sendromlu hastalarda kisa dénem klaritromisin kullaniminin aritmik riski gosteren yeni EKG parametreleri lizerine olan
etkisinin gosterilmesidir.

Gereg ve Yontemler: 2002 yilinda yuritilen akut koroner sendromu hastalarda 1000 mg/giin bir hafta klaritromisin
tedavisinin endotel disfonksiyonu ve QT dispersiyonu lizerine olan etkilerinin gosterildigi calismanin EKG'leri geriye doniik
olarak yeniden yeni EKG parametreleri i¢in analiz edilmistir. Atriyal ve ventrikiler artmis aritmi riskini gosteren bu yeni EKG
parametreleri; Tp—e interval, Tp-e/QTc orani, maximum QTc, minimum QTc, QTc dispersionu, P-maximum, P-minimum ve
P dalga dispersiyonu incelenmistir.

Bulgular: 40 hasta calismaya dahil edilmistir. 20 hasta klaritromisin tedavisi almis yirmisi almamistir. Klaritromisin tedavisi
alan gurupta ortalama yas 53,2 + 8,0'dir. Kontrol gurubunda 58,9 + 11,6'dir. Demografik karakterler ve tedavi 6ncesi EKG
parametreleri her iki gurup icin benzerdir ve karsilastirilabilir. Fakat tedavi sonrasi max QTc, min QTc, QTc dispersiyonu,
Tp-e interval, TP-e/QTc, Pmax, Pmin ve P dalga dispersiyonu istatistiksel olarak anlamli bir sekilde klaritromisin ile tedavi
edilen gurupta kontrol gurubuna gore yiiksektir (p<0.05, her bir parametre icin).

Sonug: Klaritromisin tedavisi QT parametreleri yani sira yeni EKG parametreleri olan ve artmis ventrikiler aritmi riskini
gosteren Tp-e interval ve Tp-e/QTc oranini etkiler. Bununla birlikte atrial fibrilasyon artmis risk faktorl olan P-dalga
parametreleri ve dispersiyonunu da etkiler. Tim bu sonuglardan akut koroner sendromlarda klaritromisin tedavisinin

ventrikiler ve atriyal aritmik riski arttirdigi cikarilabilir.

Introduction

Avast number of drugs including some antibiotics causes
prolongation of the QT interval and are associated with
increased risk of ventricular arrhythmias like torsades de
pointes (TdP) [1]. They play role in inhibition of the cardiac rapid
delayed rectifier potassium current (IKr), which has major role
in ventricular electrical repolarization. A well-known feature of
these drugs correlated with acquired long QT syndrome and
TdP is their ability to produce pharmacological inhibition of
the activity of the "human Ether-a-go-go Related Gene"(hERG)
potassium ion channel and its native cardiac equivalent IKr [2].
Macrolide antibiotics including clarithromycin have also been
demonstrated to inhibit the hERG channel current (IhERG) [3, 4].

Chlamydia pneumonia infections are believed to play role
in the pathogenesis of atherosclerosis via inflammatory
pathways. Chlamydia pneumonia seropositive patients had
four-fold higher risk than seronegative patients in occurrence of
cardiovascular events Antibiotics like clarithromycin are used in
treatment of acute coronary syndromes, because the cytokines
and proteolytic enzymes can trigger inflammation. However,
the results are not conclusive [5].Clarithromycin is a commonly
used macrolide antibiotic also in treatment of chlamydia
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infections [6-8]. It may affect QT parameters such as Tp-e
interval, Tp-e/QTc and P wave dispersion. The predisposition
to ventricular arrhythmias in macrolide treatment has been
demonstrated just via QT parameters. But the changes in other
electrocardiographic parameters (Pmax, Pmin and P-wave
dispersion) related to atrial arrhythmia risk are unknown[9].
We aimed to demonstrate of the predisposition of atrial and
ventricular arrhythmia risk in clarithromycin treatment via these
new and old parameters of ECG.

Material and Methods

In 2002, Gocer H. et al. conducted a study named " acute
effect of short term clarithromycin treatment on endothelial
function in patients with acute coronary syndrome" (5). Forty
patients with acute coronary syndrome was studied then for
documenting the effects of clarithromycin treatment where
20 were treated and 20 not. In clarithromycin group, patients
received 1000 mg/day (2x500 mg) po in addition to standard
B-blocker, conventional heparin, nitrate and statin therapy.
A 12 lead ECG (AT-102, Schiller AG, and Baar, Switzerland)
was recorded for every patient at admission to hospital
and after one week of acute coronary syndrome treatment.
Recordings were acquired at a paper speed of 50 mm/s, with



1 mV/cm standardization. We retrospectively re-analyzed the
ECGs of patients and documented Tp-e interval, Tp-e/QTc
ratio, maximum QTc, minimum QTc, QTc dispersion values,
P-maximum, P-minimum and P wave dispersion.We improved
our accuracy using calipers and magnifying lenses. The onset
of the P wave was defined as the first atrial deflection from
the isoelectric line, and the offset was the return of the atrial
signal to the baseline. The maximum and minimum P wave
duration were measured and their differences were defined as
the P dispersion [10,11]. The QT interval was measured from
the beginning of the QRS complex to the end of the T wave
and corrected for the heart rate using the Bazett formula:
cQT=QTV(R-R interval) [12]. The Tp-e interval was defined
as the interval between the peak and end of the T wave,
measurements of the Tp-e interval were performed from
precordial leads, and the Tp-e/QTc ratio was calculated from
these measurements [13,14].

The study was conducted according to the latest version
of Helsinki Declaration. The study protocol was approved
by local ethics committee in 2002 and due to retrospective
nature of the study and since same ECGs on that study were
restudied, informed consent was waived.

Statistical Analysis

All results are expressed as the mean + SD. Univariate
analysis was performed using Student t-test. Categorical data
were compared against a chi-squared distribution. Linear
regression analysis was used to determine the relationship
between continuous variables. A p value <0.05 was regarded
as significant.

Results

In the clarithromycin group, the mean age of the patients
was 53.2 + 8.0 and in control group 58.9 + 11.6. The male/
female ratio was 9:11 in treated group and 12:8 in control. All
demographic characteristics are depicted in Table 1 and all
were comparable between groups. The Tp-e interval, Tp-e/
QTc ratio, maximum QTc, minimum QTc, QTc dispersion values,
P-maximum, P-minimum and P wave dispersion values prior
to treatment are designated in Table 2 and were comparable.
All the ECG measurements following treatment are shown in
Table 3 where the Tp-e interval, Tp-e/QTc ratio, maximum QTc,
minimum QTc, QTc dispersion, P wave dispersion, P-max and
P-min were statistically significantly higher in clarithromycin
treatment group-1 compared to standard therapy group
(p<0.05 for each).
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RajsN

GOCER etal.
I The arrhythmic effects of short term clarithromycin use

Discussion

Macrolide antibiotics prolong QT interval and increase QT
dispersion via pharmacological inhibition of the activity of the
IhERG and its native cardiac equivalent, the delayed rectifierlKr.
Ventricular repolarization harmony is disturbedwhich leads to
prolongationof repolarization phase of cardiac cycle and finally risk
of ventricular arrhythmiaincreases [15,16]. However, multiple large
retrospective clinical studies investigating the arrhythmic risk of
the macrolides in practice have yielded conflicting results [17,18].
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The surface 12 lead electrocardiogram is a common, practical
medical tool used for predicting atrial and ventricular
arrhythmogenic risk in daily clinical practice. The QT interval
and its correction by heart rate (QTc), QT interval dispersion,
and recently documented and published markers such as
the Tp-e interval and Tp-e/QTc ratio have been proposed as
markers for predicting the development of malign cardiac
ventricular arrhythmias and recommended as alternatives
for the risk stratification of sudden cardiac death in patients
with several medical conditions [19,20]. One of these is the
acute coronary syndromes and has been demonstrated to
change the duration of the QT interval, increase repolarization
heterogeneity as an increase in QT dispersion and prolong the
duration of the maximum electrocardiographic QT interval.
Several pathologicreasons have been proposed to be related
with the prolongation of the QT interval secondary to acute
myocardial ischemia: changes in the myocardial response to
catecholamine and cholinergic stimulation, perturbation of
calcium or potassium ion channels, or induction of changes in
the intracellular hydrogen concentration.[19,20].

One of the mostimportant of these parameters is Tp-e/
QTc which is a measure of spatial dispersion of ventricular
repolarization [20, 21].

Prolonged P wave duration and increased P-dispersion have
been showed as a marker for increased risk for atrial fibrillation
characterized by inhomogeneous and discontinuous atrial
conduction [22].

In this study, we tried to demonstrate the risk of atrial and
ventricular arrhythmias in patientsusing clarithromycin during
acute coronary syndromes with these new repolarization
parameters in our study. We found that QTc, QT interval
dispersion, P wave dispersion, Tp—e interval and T-e/QTc ratio
can be used all together in clarithromycin using patients
with acute coronary syndromes to define arrhythmia risk.We
showed that, besides of old ECG parameters for indicating
ventricular arrhythmia risk, newly described parameters like
Tp-e interval and Tp-e/QTc have additional value. We also
found that P dispersion is increased in the clarithromycin
treatment group and it shows the increased risk for atrial
fibrillation. But it should be taken into consideration
that we did not observe any atrial or ventricular arrhythmia
after clarithromycin treatment. We didn't try to evaluate
clarithromycin’s effect on acute coronary syndrome, because
the role of antibiotics in acute coronary syndromes is
debatable [23-25]. Also Clarithromycin has an inhibitor effect
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on cytochrome CYP3A4 and so should not be used with as
statins that are extensively metabolized by that enzyme.
Besides clarithromycin can interact with acute coronary
syndrome treatment and can increase some arrhythmic effect
of some drugs (15,16).

Conclusion

Antibiotherapy especially with macrolides requires close
observation of ECG in acute coronary syndrome in the setting
if the use of antibiotics are obliged. Other antibiotics rather
than clarithromycin must be preferred. If the use of macrolides
is mandatory, the close observation of the surface ECG with
new parameters for atrial and ventricular arrhythmia (Tp-e
interval and Tp-e/QTc, P-dispersion) must be performed
during acute coronary syndromes.
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Medication adherence after myocardial infarction: A single center
retrospective cohort study

Miyokard infarkttist sonrasi ilag uyumu: Tek merkezli retrospektif kohort
calismasi
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Abstract

Aim: The study is designed to compare the discharge prescriptions of ST-elevated (STEMI) and non ST-elevated (NSTEMI)
myocardial infarction patients and the medications used end of first year and also to investigate the relationship between
Ml type, gender, age groups and drug adherence.

Material and Methods: In retrospect, data from 413 patients were collected via epicrisis and phone visits. Discharge and
the outpatient medications end of one year were compared.

Results: Of the 413 patients included in the study, 312 (%75) were male. Ml type distribution was NSTEMI with a ratio of
38.5% (n = 159) and STEMI with a ratio of 61.5% (n = 254). Only 2 (0.5%) patients did not receive acetylsalicylic acid (ASA)
at discharge. The rate of beta-blocker, statin, clopidogrel users were %94.4, %97.1 and %97.8, respectively. The rate of
patients who used five drugs (ASA, beta blocker, ACEI/ARB, statin, clopidogrel) at discharge was 78.7% (n = 325). At the
end of first year, the rate of ASA, statin, beta blocker, angiotensin converting enzyme inhibitors/aldosterone receptor
blocker(ACEI/ARB) and clopidogrel users dropped down to 88.1% (n = 364), 66% (n = 273), 80.9% (n = 334), 69.7% (n =
288) and 81.3% (n = 336), respectively(p<0.05 for all parameters). After one year, the number of patients using five drugs
dropped to %45(p<0.05). Beta-blocker target dose was achieved in 68(16.5%) patients and ACEI / ARB target dose was
achieved in 74(17.9%) patients. Patients with renal failure were not able to reach the target doses of ACEI/ARB at the end
of first year (p: 0,033). And also renal failure is considered as an impediment to proper drug use at discharge and end of
the first year (p <0.01 and p<0.01 respectively).

Conclusion: It was determined that treatment compliance was impaired at the end of one year in a significant proportion of
patients with acute coronary syndrome. One year later, compliance with treatment was higher in females than in males and was
inversely related to age and renal failure. It is observed that follow-up training programs are needed to succeed in drug adherence.
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Amag: Calisma, ST yiikselmeli (STEMI) ve ST yiikselmesiz (NSTEMI) miyokard infarktlsli hastalarin taburculuk recetelerini
ve birinci yil sonundaki kullanilan ilaglarini karsilastirmak ve ayrica bunlarin Ml tipi ile cinsiyet, yas arasindaki iligkisini
arastirmak icin tasarlanmistir.

Gerec ve Yontemler: Retrospektif olarak 413 hastanin verileri epikriz ve telefon ziyaretleri yoluyla toplandi. Taburculuk ve
bir yil sonunda kullanilan ilaglari karsilastirildi.

Bulgular: Calismaya dahil edilen 413 hastanin 312'si (% 75) erkekti. Ml tipi dagilimi % 38.5 (n=159) NSTEMI, % 61.5
(n=254) STEMI'idi. Sadece 2 (% 0.5) hasta taburcu olduklarinda asetilsalisilik asit (ASA) almadi. Beta-bloker, statin,
klopidogrel kullanicilarinin orani sirasiyla% 94.4,% 97.1 ve% 97.8'di. Taburculukta besli ilac (ASA, beta bloker, ADEI / ARB,
statin, klopidogrel) kullanan hastalarin orani % 78.7'di (n=325). ilk yilin sonunda, ASA, statin, beta bloker, anjiyotensin
dénistiriici enzim inhibitérleri / aldosteron reseptér bloker (ADEI / ARB) ve klopidogrel kullananlarin orani sirasiyla; %
88.1'e (n=364), % 66'ya (n=273), % 80.9'a (n = 334),% 69.7'ye (n=288) ve % 81.3'e diistli (n=336) (tim parametreler icin p
<0.05). Bir yil sonra, begsli ilag kullanan hasta sayisi % 45'e diisti (p <0.05). 68 hastada (% 16.5) beta blokor hedef dozu, 74
hastada (% 17.9) ADEi/ ARB hedef dozu saglandi. Bébrek yetmezIigi olan hastalar birinci yil sonunda ADEI / ARB hedef
dozlarina ulasamadi (p: 0,033). Ayrica bobrek yetmezliginin taburculuk sirasinda ve ilk yilin sonunda uygun ilag kullanimina
engel oldugu goézlendi (sirasiyla p <0.01 ve p <0.01).

Sonug: Akut koroner sendromlu hastalarin d5nemli bir bélimiinde tedavi uyumu bir yil sonunda bozulmus bulundu. Bir yil
sonra, tedaviye uyum kadinlarda erkeklere gére daha yiiksekti, yas ve bébrek yetmezligi ile ters orantiliydi. ilac uyumunda

Introduction

In patients with CAD (coronary artery disease), patients with
medications such as aspirin, angiotensin converting enzyme
inhibitors (ACEl), beta-blockers, and statins were found to have
a significant increase in survival. Data indicate that the success
of compliance to these drugs is low. Discharge prescriptions
and content of these prescriptions are considered as the
main criteria of success in patients with acute coronary
syndrome[1]. A limited number of data indicate that these
prescriptions are written appropriately, but in time patients'
compliance with these prescriptions is reduced[2-5]. After
acute MI (myocardial infarction), 24% of the patients do not
take all of their medications during the first week of discharge
and 1/3 of them leave at least 1 drug in one month[6-71]. In this
study, we compared the patients' discharge medications and
the medications used at the end of one year in our clinic and
evaluated whether the appropriate drug was prescribed and
the patient's compliance.

Material and Methods
Study Population

Patients aged between 18 and 100, who were diagnosed with
STEMI and NSTEMI, hospitalized in intensive care unit were
included in the study. Patients who were not followed for one

basarili olmak icin takip egitim programlarina ihtiya¢ duyuldugu gozlendi.

Anahtar kelimeler: akut koroner sendrom; terapétik uyum; maksimal tolere edilen doz

year, those unable to access their records, those who were
diagnosed myopericarditis or etc later on, those who were not
in the age range of 18-100 and on vitamin K antagonist or new
generation oral anticoagulants were excluded. In retrospect,
450 patients were screened from the hospital data system, and
data from epicrisis and telephone visits and 413 patients were
included in the study. Records of 37 patients could not be reached
via registry system or phone visits. Discharge prescriptions and 1
year outpatient control medications were compared. Phone visits
were made for ones who did not come to the control visits.

Our study was carried out with the approval of NEU Meram
Faculty of Medicine, Non- drug and Non-device Research
Ethics Committee dated 18/09/2015 and numbered 2015/322.
Informed constents were obtained from all patients.

We have defined the evidence based target doses according
to the heart failure guidelines[8].

Statistical Analysis

If the descriptive measures of the variables were categorical, the
frequency and percentage ratios were used; If the descriptive
measurements of the variables were numerical, mean + ss
(median, min, max) were used. All discrete and continuous
variables were analyzed by Kolmogorov-Smirnov test method.

Since two main groups of patients were identified, Student's
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t-test was used for group comparisons where normal
distribution was appropriate, and nonparametric Mann-
Whitney U test was used for variables not normally distributed.

In order to determine the relationship between categorical
variables, Monte Carlo corrected chi-square analysis was
used. In order to determine whether the change between
the categorical variables of repetitive measurements was
significant, a cross-table was prepared and the McNemar test
statistic was calculated.

To determine the direction and magnitude of the relationship

between continuous variables, Pearson Correlation was used,

Spearman’s Rho Correlation analyzes were performed for
variables that did not meet normal distribution. Type-I error
level was taken as 5% and p <0.05 was accepted as statistically
significant. All analyzes were performed using SPSS 20.0
package program.

Results

Of the 413 patients included in the study, 25% (n = 101) were
female. The diagnoses were NSTEMI with a rate of 38.5%
(n = 159) and STEMI with a rate of 61.5% (n = 254). Patients
characteristics and drug usage according to Ml type were
shown in table 1.

The rate of patients who used all five drugs (ASA, beta blocker,
ACEI / ARB, statin, clopidegrol) on discharge was 78.7% (n =
325). Rates of those using beta-blocker, ADEI / ARB, statin and
Clopidogrel (including those using Ticagrelor and prasugrel)
were %94.4 (n = 390) %86.7 (n = 358), %97.8 (n = 401) and
%97.8 (n = 404), respectively.

The percentage of those who continued to use ASA after one
year dropped to 88.1% (n = 364), the percentage of those who
continued to use statin decreased to 66% (n = 273), while the
proportion of those who continued to use beta-blockers to
80.9% ( n = 334). The percentage of those who continued to
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use ACEI / ARB dropped to 69.7% (n = 288). The percentage
of those who continued to use clopidegrol decreased
significantly (81.3%; n = 336). After one year, the number of
patients using five drugs fell to 45% (n = 186).

When the patients were evaluated according to Ml types at
discharge and one year follow-up; drug use rates decreased in
all Ml types after one year. There was a significant decrease in
the use of all drugs separately and 5 drugs together (p <0.01).

All patients in the STEMI group continued to use ASA. The
highest decrease in NSTEMI type patients was seen in the use



of five drugs (40%) and the least decrease was observed in beta
blocker use (18%). In the STEMI type, the highest decrease was
still in the use of five drugs (34%) and the lowest proportional
decrease was in patients using clopidogrel (17%) (Table 1).

In Table 2, the relationship between the drug use and the
morbidity of the patients was examined. There was a significant

A~
RajsN

BAYRAM et al.
I Drug adherence after Ml

relationship between the five-drug ratio and CRF and type of
treatment when patients were discharged. The rate of CRF
was higher in patients who did not use 5 drugs (%30.7) than
those discharged with five drugs(%5.8; p<0.001). The ratio of
patients who used five drugs (% 83,7) was higher in the PCl

group (p =0,004) compared to those treated medically or with
CABGO(%14.8 and %17 respectively) (p=0.004).

In the study, it was seen that the target dose of beta-blocker
was reached in 68 patients (16.5%) and 74 (17.9%) patients
reached to ACEI / ARB target dose. The mean age difference
of patients with beta-blocker target dose was statistically
significant in NSTEMI (p = 0.015). The mean age was 58 years
in the target dose group and 65 in the group who could not

reach the target dose. The use of beta-blockers was lower in
the elderly.

The rate of patients who had reached ACEI / ARB target dose
was significantly higher in patients with HT (p <0.001) (Table
3). Patients with CRF, the rate of those who reached the ACEI /
ARB target dose was significantly lower (p = 0.033).

Discussion

In this study, discharge prescriptions and drugs used at
the end of 1 year were compared in 413 patients who were
hospitalized with NSTEMI and STEMI diagnoses. Data on
continuity of treatment were obtained.

In our study, the rate of ASA, beta blocker, ACEI/ARB, statin and

clopidogrel use was %99.5 %94.4, %86.7, %97.1 and %97.8,
respectively. Six-month follow-up of CAD patients admitted to

the Internal Medicine and Cardiology Clinic, while ASA was the
most used medication, less than a third of patients were found
to use beta-blocker, ADEI / ARB and statin, which is according
to our patient group, drug compliance was less in this study[9].
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Patients who has been prescribed aspirin in a study conducted
in the UK on 2153 patients diagnosed with acute MI, the
rates were %88 for males, %82 for females and beta blocker
prescription was %47 for males and %33 for females and also
lower than our study population[10]. In the EUROASPIRE llI
study, the compliance of discharge prescription with guideline
in CAD patients was examined; Turkey and European data
were compared. Beta-blockers (82.5% in Europe, 83.1% in
Turkey), ACEI / ARB (69.0% in Europe, 73.6% in Turkey) and
statin (79.7% in Europe, 82.3% in Turkey) prescribing rates
were slightly lower, according to our results[11]. In a university
hospital, 84% of patients with acute MI were prescribed beta
blockers, %90 of them were prescribed statins, %61 of them
were prescribed ADEI / ARB, and %95 of them were prescribed
aspirin. These rates were also lower than our study [12]. In one
study including acute Ml patients, the rates of drug use after 1
year were 72% for beta blockers and 68% for ACEI/ARB. It was
lower than our study[13].

In a study conducted in France, drug use rates of acute Ml
patients after 30 months were found to be %90.5 for beta
blockers %85.6 for ACEI/ARB %84.7 for ASA and %95.3 for
clopidogrel. The rate of those who used 4 group medication
was %71.1[14]. It was higher than our study.

In the patient population, the ACEI / ARB target dose may not
be reached, especially in the patient group with CRF, which
may be related to the increase in creatine. Optimal treatment
in patients undergoing PCI may be due to the fact that patients
undergoing CABGO are discharged from the cardiovascular
surgery department and followed up for a while in this
department and may be subject to different applications. The
fact that the target beta-blocker dose in elderly patients could
not be reached can be explained by the more symptomatic
course of bradycardia episodes of this patient group and the

clinician's concern about this

There were various limitations in our study. Although our
study is performed in a local area, it may not reflect the use
and compliance of the whole society, but it should be kept in
mind that where percutaneous and surgical interventions are
performed 7/24. The patients whose data were not reached
may have continued their follow-up in different centers but
the patients whose data were not reached were excluded
from the study. With more comprehensive studies, follow-up
treatment recipes can be reviewed from the social security
institution.
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Conclusion

In this study, in our country where access to drugs and health
services has become easier due to changes in health policies
in recent years; We evaluated the effect of this condition on
treatments in patients with ACS (acute coronary syndrome).
More effective doses can be achieved with frequent controls
for ADEI / ARB use, especially in the CRF group.

According to the data obtained from the study; a decrease was
observed in the rates of drug use in ACS patients after one year.

In order to reduce the mortality due to CAD, patients should
be treated according to the guidelines at discharge and
hospital settings.
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etermination of serum YKL-40 levels in patients with brucellosis

Bruselloz hastalarinda serum YKL-40 dlizeylerinin belirlenmesi
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Abstract
Aim: To determine serum YKL-40 levels in patients diagnosed with brucellosis.

Material and Methods: This study included 40 Brucellosis patients with positive serum agglutination tests and 41 healthy
control subjects. The two groups were compared with regard to their serum YKL-40, hematological parameters, and
C-reactive protein (CRP) values.

Results: The brucellosis patient group presented YKL-40 values of 15.0 + 8.8 ng/mL, CRP values of 0.2 + 0.1 mg/dL, a
Neutrophil/Lymphocyte ratio (NLR) of 1.5 + 1.0, and a Platelet/Lymphocyte ratio (PLR) of 109.3 + 46.4. The control group
presented YKL-40 values of 12.7 + 6.1ng/mL, CRP values of 1.48 + 2.1mg/dL, a Neutrophil/Lymphocyte ratio (NLR) of 2.1 +
0.7, and a Platelet/Lymphocyte ratio (PLR) of 147.8 + 59.0.

Conclusion: No significant differences were determined between the YKL-40 levels of the patient and control groups. The
patient group manifested significantly higher levels of CRP compared to the control group, and YKL-40 was determined
to be positively correlated with CRP, PLT, PLR, NLR and age. However, further studies are needed for the role of YKL-40 in
infectious diseases to be understood more clearly.

Keywords: brucellosis;YKL-40; diagnostic value
Oz
Amag: Bruselloz tanili hastalarda serum YKL-40 diizeylerini belirlemek.

Gerec ve Yontemler: Bu calismaya serum agliitinasyon testi pozitif 40 Bruselloz hastasi ve 41 saglikhi kontrol grubu dahil
edilmistir. iki grup arasinda serum YKL-40, hematolojik parametreler ve C reaktif protein (CRP) degerleri karsilastirilmistir.
Bulgular: Bruselloz hasta grubunda, YKL-40 degeri 15.0 + 8.8 ng/mL, CRP 0.2 + 0.1 mg/dL, Notrofil/ Lenfosit orani (NLR) 1.5
+ 1.0 ve Platelet/Lenfosit orani (PLR) 109.3 + 46.4 idi. Kontrol grubunda, YKL-40 degeri 12.7 + 6.1ng/mL, CRP 1.48 + 2.1mg/
dL, Notrofil/ Lenfosit orani (NLR) 2.1 + 0.7 ve Platelet/Lenfosit orani (PLR) 147.8 + 59.0 idi.

Sonug: YKL-40 dizeylerinde hasta ve kontrol grubu arasinda anlamh bir fark bulunmamistir. Hasta grubunda kontrol
grubuna gore CRP anlamli olarak yiiksek, bunun yaninda YKL-40 ile CRP, PLT, PLR, NLR ve yas arasinda pozitif korelasyon

saptanmistir. Ancak YKL-40'"in enfeksiyon hastaliklarinda roliiniin daha iyi anlasilabilmesi icin ileri calismalara ihtiyac vardir.

Anahtar kelimeler: bruselloz; YKL-40; tanisal degeri
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Introduction

Brucellosis is an endemic zoonosis that is commonly
encountered in humans and animals in developing countries.
It is transmitted by the intake of food contaminated with the
gram-negative coccobacilli Brusella spp., through breaks in the
skin and mucosa during direct contact with infected animals
or by the inhalation of infective material. The disease may
manifest as a septisemic inflammatory disease or could affect

bones, tissues, and other organs in a localized region [1-3].

Brucellosis may present various clinical symptoms including
fever, chills, sweats, fatigue, arthralgia, back pain and headache
[4]. The clinical diagnosis of brucellosis is made complicated by
the variability of the symptoms, lack of differentiating physical
symptoms, and the manifestation of subclinical and atypical
forms of the disease during both acute and chronic stages. The
gold standard test for the diagnosis of brucellosis is bacterial
growth in culture [5]. However, serological methods such as
the Rose Bengal test, standard tube agglutination (STA) test,
STA with Coombs, and enzyme-linked immunosorbent assay
(ELISA) are used more frequently as Brucella cultures are
difficult, risky, and associated with low bacterial isolation rates
[6, 7]. The patients may present laboratory findings such as
leukocytosis/leukopenia, relative lymphocytopenia, anemia,
trombositopenia, high C-reactive protein (CRP), and high
erythrocyte sedimentation rate (ESR); however, these do not

make a direct contribution to the diagnosis [8].

YKL-40 is a 40 kDA chitinase-like protein. It can be secreted by
numerous cells including macrophages, fibroblasts, epithelial
cells, vascular endothelial and smooth muscle cells [9, 10]. Its
functions in physiological and pathological phenomena are
not yet clear; however, it is believed to be involved in certain
processes such as inflammation, cell proliferation, apoptosis
prevention, extracellular tissue remodelling, and stimulation
of angiogenesis [9]. It was also reported to be active in
inflammatory situations such as malign diseases, autoimmune
disorders, and infections [9, 11, 12].

Brucellosis is a chronic inflammatory disease, and for this
reason, it is important that the molecules involved in the
inflammatory and immunological cascades are investigated
and understood better. We thought that the YKL-40 molecule
could contribute to the diagnosis of brucellosis patients due

to its role in the inflammatory process. To our knowledge, no
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studies exist that have investigated the relationship between
Brucellosis and YKL-40. The aim of this study is to compare the
serum YKL-40 levels of Brucellosis patients to those of control
subjects of similar age and gender.

Material and Methods
Study Population

A total of 40 patients with brucellosis aged between 18-70 years
and 41 healthy gender-matched controls were enrolled in the
study. The diagnosis of brucellosis was established according
to a serology test result equal to or higher than a titre of 1:160,
using the standard tube agglutination test (STA). The STA test
was performed to give a final dilution of 1/40-1/5120. The
tubes that did not present agglutination in the end of a 24-hr

incubation period were assessed with the Coombs test.

Patients with inflammatory diseases, malignancies, diabetes
mellitus, cardiovascular diseases, acute-chronic kidney or liver
diseases were excluded from the study. The common clinical
finding across patients was knee arthritis. The study was
performed in accordance with the Declaration of Helsinki’s
Good Clinical Practice guidelines and approved by the local
ethical committee (2017-18/212). All subjects provided

written informed consent before participation in the study.
Biochemical measurements

Blood samples were obtained following overnight fasting.
Hematologic parameters were obtained using a Sysmex XN-
1000 (Sysmex Corporation ™, Hyogo, Japan) analyser. NLR and
PLR were calculated as the ratio of neutrophils to lymphocytes
and platelets to lymphocytes, respectively. For CRP and YKL-40
parameters, collected blood samples were centrifuged at 1500
rpm for 10 minutes to separate the serum. CRP was measured
by the immunoturbidimetric method with a commercially
available kit using an (Roche Diagnostic Corp., Mannheim,
Germany) autoanalyzer. Serum was stored at -80°C until the
analysis of YKL-40 ELISA test.

We used an enzyme-linked immunosorbent assay kit (Boster
Biological Technology, Catalog #:EK0974, USA) in accordance
with the manufacturers’ instructions to measure serum YKL-
40 levels. The measuring range of the YKL-40 ELISA kit was
62,5-4000 pg/mL. Serum samples were diluted 10-fold with
a dilution buffer and two wells were used per sample. We
read the absorbance at 450 nm with the SPECTRO star Nano

microplate reader (BMG Labtech). The data were processed
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with the MARS software (BMG Labtech). Standard curves were
generated using a four-parameter curve fitting equation, and
YKL-40 levels were calculated according to this curve, with

values given as ng/ml.
Statistical analysis

Analyses were performed using the SPSS software (version
16.0, SPSS, Chicago, IL). The Kolmogorov-Smirnov test was
used to evaluate the normality of the distributions of variables.
The independent samples t-test was used for normally
distributed parameters and the Mann-Whitney U test was
used for parameters of non-normal distribution. Parametric
data were expressed as mean * standard deviation (SD).
Correlations between two variables were assessed by using
the Pearson correlation coefficient. P values of less than 0.05

were considered statistically significant.
Results

The mean ages of the patients (23 male, 57.5%) and control
subjects (26 male, 63.4%) were 44.8 + 13.2 years and 46.9 +
15.5 years, respectively. There were no significant differences
between the patient and the control group in terms of their
mean ages (p = 0.467) and gender distributions (p = 0.753).

In the brucellosis group, YKL-40 levels were 15.0 + 8.8 ng/mL,
CRP was 1.48 + 2.1mg/dL, WBC was 7.2+2.3 x 10%L, NEU was
3.7 £ 2.1 x 10°/L, LYM was 2.7 + 0.8 x 10%/L, PLT was 274.4 +
80.2 x 10°/L, MPV was 9.8 + 1.1 fL, NLR was 1.5 + 1.0, and PLR
was 109.3 + 46.4. Also, patients were divided into four groups
aaccording to standart tube agglutination test titres levels and
all demographic and biochemical parameters were compared
across these groups. However, no statistically significant
differences were found (p > 0.05).

In the control group, YKL-40 levels were 12.7 + 6.1ng/mL, CRP
was 0.2 £ 0.1 mg/dL, WBC was 6.7+£1.5 x 10°/L, NEU was 4.0 £
1.1 x 10°/L, LYM was 1.9 + 0.6 x 10%L, PLT was 272.6 + 84.7 x
10°/L, MPV was 9.4 + 1.0 fL, NLR was 2.1 + 0.7, and PLR was
147.8 £ 59.0.

CRP levels (P < 0.001) were significantly higher, and NEU (P =
0.023) and PLR (P < 0.001) were significantly lower in patients
with brucellosis compared to the controls. There were no

statistically significant differences between the two groups
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with regard to the other parameters (p > 0.05) (Table I). The
demographic characteristics and the biochemical parameters

of the patients have been shown in Table | in detail.

Pearson correlation analyses showed a positive correlation
between YKL-40 and CRP (r = 0.291, P = 0.008), PLT (r = 0.312,
P =0.005), PLR (r =0.288, P = 0.009), NLR (r = 0.225, P = 0.043),
and age (r = 0.296, P = 0.007) (Figure 1 and 2). There was also
a positive correlation between CRP and WBC (r = 0.255, P =
0.021) and NEU (r =0.232, P = 0.037).
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Figure I. The correlation analysis of NLR and YKL-40.
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Figure II. The correlation analysis of PLR and YKL-40.
Discussion

Clinical symptoms and laboratory tests are not specific in
brucellosis. A review of the literature reveals that YKL-40 levels are
increased in cases of inflammatory disease [13-16]. Numerous
studies have investigated YKL-40. However, fewer studies exist
in association to infectious diseases. And as far as we now, it has
never been studied in relation to brucellosis. Thus, we aimed to
investigate YKL-40 levels in patients with brucellosis.

According to the results of our study, no significant differences
exist between the patient and control groups in terms of their
YKL-40 levels. The patient group manifested significantly
higher CRP, and significantly lower PLR and Neu compared
to the control group. In addition, YKL-40 was shown to be
positively correlated with CRT, PLT, PLR, NLR, and age.

In the literature; Kronborg et al. have determined higher serum
YKL-40 levels in patients with pneumococcus bacteremia [17].
Hattori et al. reported significantly higher levels of serum YKL-
40 in patients diagnosed with sepsis. They also stated that it
could be a biomarker of sepsis based on the proteomic analysis
they had conducted but further studies were needed to clarify
its clinical benefits [18]. Ostergaard et al. determined high YKL-
40 levels in patients with purulent meningitis, suggesting that
YKL-40 is produced by activated macrophages in the central
nervous system [19].

It is important to consider that a significant aspect of brucella
pathogenesis comprises the interaction with macrophages.
Indeed, studies that investigate the Brucella/macrophage
relationship in vitro are important to understand how Brucella
survives inside the cell [20]. The permanence of Brucella
while it creates chronic infection depends on macrophages
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as the primary target cells and its interaction with the host
immune system. In humans, Brucella spp. is characterized
by high proinflammatory cytokine levels. Interestingly, the
antiinflammatory cytokine IL-10 is induced and its levels are
increased in Brucella infections [21, 22]. YKL-40 is secreted in
vitro by human macrophages at the late stages of differentiation,
however, is not expressed in monocytes. YKL-40 was shown to
be secreted only by activated macrophages and at a specific
stage [23, 24]. Based on the results of our study, we think that
chronic brucella patients do not manifest high YKL-40 levels
because of the inhibition of macrophage activation due to the
the disease becoming chronic and the increase in IL-10.

YKL-40 is also synthesized by joint chondrocytes and synovial
cells in patients with rheumatoid arthritis (RA) [25, 26]. In a
study that investigated the relationship of YKL-40 with joint
pathologies affecting the knee joints of patients with RA,
YKL-40 was determined to be higher in RA patients with
moderate/severe or none/mild synovitis of the knee joint
compared to osteoarthritis patients with moderate/severe or
none/mild synovitis of the knee joint. Moreover, RA patients
demonstrated higher levels of YKL-40 in the synovial fluid than
in the serum [13]. We did not obtain synovial fluid from the
affected knee joints of patients with Brucella and we report
this as a limitation of our study.

Earlier studies have investigated the neutrophil to lymphocyte
ratio (NLR) and platelet to lymphocyte ratio (PLR) in Brucella
patients. Bozdemir et al. detected a significant difference in
the NLR values of pediatric patients diagnosed with Brucella
compared to arthritis-positive patients, whereas no significant
differences were found in PLR values [27]. In another study
conducted by Olt et al. on Brucella patients, the NLR was
significantly correlated with Brucella, with no significant
difference in the PLR [8]. In our study, we did not detect
a significant difference in NLR values of Brucella patients,
however, the PLR value was determined to be significantly
lower. In addition, YKL-40 was found to be positively correlated
with NLR and PLR values.

The primary limitations of our study include the small number
of patients with brucella arthritis and use of single blood
samples. Another limitation is that synovial samples were not
tested for YKL-40.

Conclusion

The physiological function of YKL-40 is not known, however,
its secretion during normal and disease periods suggest that it
could be involved in inflammation. We believe that more studies
must be conducted at this time to investigate whether or not
YKL-40 has a biological function in infectious diseases and reveal
the pathophysiological importance of the YKL-40 protein.
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Lipoprotein apheresis affects ventricular repolarization in patients
with homozygous familial hypercholesterolemia

Lipoprotein aferezi homozigot ailevi hiperkolesterolemi hastalarinda
ventrikller repolarizasyonu etkiler
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Abstract

Aim: Patients with Homozygous Familial Hypercholesterolemia (HoFH) prone to experience premature cardiovascular
disease and often die from sudden cardiac death (SCD) at a young age. Lipoprotein apheresis (LA) is the treatment of
choice to prolong survival. Several mechanisms has been suggested to be responsible for the known short and long-term
clinical benefits of this procedure. This study was conducted to assess the effect of single LA on ventricular repolarization
parameters in patients with HoFH.

Material and Methods: Eleven patients (mean age 30.1 £+ 5.5 years, male 63.6%) with HoFH on chronic LA treatment were
enrolled in this preliminary study. Double filtration plasmapheresis (DFPP) was performed in all patients. To examine the
effects of a single session of LA, on ventricular repolarization, the OT, QTc interval, the T peak-to-end (Tp-e) interval, Tp-e/
QT and the Tp-e/QTc ratio were specifically calculated.

Results: The single session of LA reduced total LDL (from 10.04 + 1.91 to 4.16 + 1.21 mmol/L, P<001). The heart rate did
not change significantly after LA session. Plasma levels of calcium and magnesium was significantly decreased after the
procedure. The QTc decreased from 443.8 + 23.3 ms to 412.3 + 20.0 ms (P <0.001). The Tp-e interval and the Tp-e/QTc
ratio decreased significantly [85 (70-89) ms vs. 63 (58-71)ms; P =0.003, and 0.19 (0.16-0.20) vs 0.15 (0.13-0.16); P =0.003,
respectively].

Conclusion: Our data suggest that even a single session of LA improved electrocardiographic repolarization indexes.
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Oz

Amag: Homozigot ailevi hiperkolesterolemisi (HoAH) olan hastalar erken yaslarda kardiyovaskiler hastaliga yakalanma
riski altindadirlar ve genellikle geng yasta ani kardiyak 6lim (SCD) nedeniyle kaybedilirler. Bu hastalarda 6mri uzatmak
amaci ile tercih edilen tedavi yontemi lipoprotein aferezidir (LA). LA'nin kisa ve uzun donem klinik faydalarindan agiklamak
icin cesitli mekanizmalar dnerilmistir. Bu ¢alismada, HoAH'si olan hastalarda tek seans LA'nin, ventrikuler repolarizasyon
parametreleri lizerine olan etkisini arastirdik.

Gereg ve Yontemler: LA uygulanan 11 HoAH hastasi calismaya dahil edildi. Hastalarin ortalama yasi 30.1 + 5,5 yil ve
hastalarin %63,6'si erkek idi. Tim hastalara double filtrasyon plazmaferez uygulandi. islem éncesi ve sonrasinda hastalarin
ventrikUler repolarizasyon parametrelerinden OT, QTc aralidi, Tp-e araligi, Tp-e / QT ve Tp-e / QTc orani incelendi.

Bulgular: Tek seans lipoprotein aferezi LDL'yi anlamli bir sekilde distirdi (10.04 + 1.91'den 4.16 = 1.21 mmol / L, P <001).
islem sonrasi plazma kalsiyum ve magnezyum seviyeleri anlaml derecede azaldi. QTc 443.8 + 23.3 ms'den 412.3 + 20.0
ms'ye (P <0.001) diisttiig i saptandi. Tp-e araligi ve Tp-e / QTc oranlari dnemli dl¢tide azaldi [85 (70-89) ms ile 63 (58-71) ms;
P =0.003 ve 0.19 (0.16-0.20) - 0.15 (0.13-0.16); P = 0,003, sirasiyla].

Sonug: Verilerimiz, tek bir lipoprotein aferez seansinin bile elektrokardiyografik repolarizasyon indekslerini iyilestirdigini
goOstermistir.

Anahtar Kelimeler: Aferez, aritmi, cift filtrasyon plazmaferez, homozigot ailesel hiperlipidemi, repolarizasyon dispersiyonu

Introduction

Homozygous Familial Hypercholesterolemia (HoFH) is a
rare inherited disease characterized by lethally high levels
of low-density lipoprotein cholesterol (LDL-C) from birth
[1] . Individuals with HoFH tend to experience accelerated
atherosclerosis, premature development of cardiovascular
disease (CVD) and often die from sudden cardiac death (SCD)
at a young age [2].Lipoprotein apheresis (LA) is currently
the gold- standard treatment to prevent fatal early CVD [3]
in patients with HoFH. Although, a significant benefit on
morbidity and mortality induced by LA has been proven, the
underlying pathophysiological mechanisms of action are
still unclear. In addition to the lipid-lowering effect, soluble
peptides and proteins modulating thrombosis, inflammation
and hemostasis are also removed to some degree by LA [4].
Evidence has been published showing that LA has specific
pleiotropic effects on coagulation system, blood viscosity,
inflammation, oxidative stress, endothelial function, coronary
perfusion, vascular tone, thereby modulating the individual
cardiovascular risk [5-7]

Besides conventional risk factors of SCD in the general
population, HoFH patients have apparent underlying
pathologies which may predispose them to untoward
events and they are characterized by a pro-arrhythmic
substrate because of the high prevalence of ischaemic heart
disease, left ventricular hypertrophy, autonomic neuropathy,
inflammation, myocardial systolic and diastolic dysfunction
[2,8]. Recently, several noninvasive met[[hods have been
employed to predict the occurrence of serious ventricular
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arrhythmias and establish patients at high risk for SCD,
including QT interval, QT dispersion (QTd) and transmural
dispersion of repolarization [9-10].

In the literature, studies conducted on patients with HoFH on
chronic LA therapy mainly focused on different LA therapies,
acute and chronic pleiotrophic effects, lipid and non-lipid
effects of LA. Arrhytmic risk, the value of ECG parameters of
ventricular repolarization and the effect of LA therapy on
these parameters in HoFH patients were not evaluated. Thus,
in the current investigation we sought to investigate for
the first time the acute effect of LA on electrocardiographic
indexes of repolarization, given that increased heterogenity of
repolarization is related to ventricular arrhythmias.

Material and Methods
Study population

Eleven subjects (mean age 30.1 = 5.5 years, Male 63.6%)
with HoFH, attending a regular lipoprotein apheresis
session, were recruited in this preliminary study. Familial
hypercholesterolemia was diagnosed on the basis of family
history, serum cholesterol level and thickness of the Achilles
tendon in all patients. None of the patients had the exclusion
criteria (previous pacemaker implantation, bundle branch
block, persistent or permanent atrial fibrillation, unmeasurable
T waves, using antiarrhythmic drugs that prolong the QT
interval). All patients were in a stable clinical condition. All
patients were non-smokers and have no diabetes. The data
for each patients including the cumulative interval since the
first LA treatment, the time interval between LA treatments,



the duration of the treatments, plasma volume that was
filtered per treatment was collected. Informed constents were
collected from all patients.

Before the apheresis standard  12-lead
electrocardiogram (ECG) recorded. A second ECG was
immediately recorded after LA treatment. Blood was taken
before and after apheresis for measurement of plasma
electrolytes, alblimin, protein, hematocrit, C-reactive protein
(CRP), fibrinogen and serum lipids to reveal LA- induced acute
difference. Pretreatment LDL-C levels, defined as LDL-Clevel on
maximal drug therapy before commencing LA, were obtained
from medical records of patients. LDLmax was the pre-session
LDL concentration before apheresis session, LDLmin was the
post-session value. Time-averaged LDL-cholesterol levels
were calculated with the following formula: LDLmin + 0.73
(LDLmax-LDLmin), described by Kroon et al. [11].

Lipoprotein apheresis

session a

In all patients, LA was performed using double filtration
plasmapheresis (DFPP) with the "Afer Smart", manufactured
by MEDICA S.PA., Medolla (Modena) ltalia, a multifunctional
device for therapeutic apheresis, which uses a hollow fiber
plasma seperator "PlasmaCure “with an effective surface
area 0.6 m2 and a priming voliime of 55 ml and a plasma
component separator “SelectiCure "with a surface area of 1.9
m2, both manufactured by 3M Deutschland GmbH, neuss,
Germany. In this procedure, plasma was separated from blood
cells by first fiber filter and then perfused through the second
filter which selectively retains useful plasma components
but discards larger molecular weight components including
LDL-C. Anticoagulation was achieved with heparin. During
each procedure, the plasma volume of patient was calculated
according to the body weight. Duration of each LA apheresis
was between 60 and 150 minutes, depending on the plasma
volume treated.

Laboratory parameters

Peripheral venous blood samples from each subject were
obtained from the antecubital vein immediately before
and immediately after apheresis session. Blood samples
were taken into standardized tubes including dipotassium
ethylenedinitrilotetraacetic acid for complete blood count
(CBC). Coulter Counter LH Series (Beckman coulter Inc,
Hialeah, Florida) was used for CBC. Plasma levels of LDL-C,
triglyceride (TG), high-density lipoprotein cholesterol (HDL-C),
total cholesterol (TC), CRP, protein and albumine were
evaluated using an automated chemistry analyzer (Aeroset,
Abbott, USA) with commercially available kits (Abbott, USA).
The LDL-C concentration was calculated using the Friedewald
equation [12]. Fibrinogen was measured with a nephelometer
(Behring, Vienna, Austria)
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Electrocardiographic analysis

The resting 12-lead surface ECG was recorded at a paper
speed of 25 mm/s in the supine position in all study subjects.
All ECGs were scanned and transferred to a personal computer
and then magnified by 400% to avoid error in measurements.
Two independent electrophysiologists blinded to clinical
details measured the QT and Tp—e intervals. Three consecutive
beats in selected leads were measured manually and a mean
value of three readings was calculated. The QT interval was
measured from the beginning of the QRS complex to the end
of the T-wave where the T-wave returns the isoelectric line
when available. In unavailable cases, the end of the T-wave was
determined as the intercept between the isoelectric line and
the tangential line drawn through the maximum slope of the
T-wave. QTc was calculated from the QT, which is corrected for
heart rate using the Bazett’s formula: QTc = QTY (R-Rinterval).
The Tp-e interval was defined as the interval from the peak of
T-wave to the end of the T-wave where the T-wave returns the
isoelectric line when available. In unavailable cases, previously
described same method was used (Figure 1). The Tp-e/QTc
ratio was calculated from these measurements. Inter-observer
and intraobserver variability were found to be less than 5%.
This study was approved by the local ethics committee.

Figure 1. An ECG image shows measurement of repolarization

parameters including QT (arrows) and Tp-e (arrow heads) intervals
before LA (A). The second ECG image was obtained just after LA (B).
In panel C, superimposed images from panel A and B are seen to
demonstrate improved repolarization parameters related to LA.

Statistical analysis

Data were analyzed with the software SPSS version 20.0
for Windows (SPSS Inc., Chicago, lllinois, USA). Continuous
variables were presented as mean = SD and median with
interquartile ranges as appropriate and categorical variables as
frequency and percentage.To test the normality of distribution,
Kolmogorov-Smirnov test was used. The Wilcoxon signed rank
test was used for variables without normal distribution and the
paired- T test for normally distributed variables. Spearman’s
correlation analysis was performed to examine potential
associations between ECG indexes and various clinical and
laboratory parameters. A two-tailed p-value of <0.05 was
considered significant.

Results

The mean age of the patients in this study was 30.1 + 5.5
years. Table 1 gives basal clinical characteristics and status of
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major cardiovascular risk factors in the eleven HoFH patients
involved in this study. Mean age at diagnosis was 10.1 + 6.5
years. Cutaneous or tendinous lipid depositions were the first
presenting symptom in seven patients and one patient was
diagnosed during the screening for HoFH. All patients were on
maximally-tolerated doses of statins (rosuvastatin: 40 mg/day,
n :8) and ezetimibe (10 mg/day; n :8).
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Early onset coronary artery disease (CAD) was present in
54.5% (six patients) of patients. The mean age at the time of
the first coronary event was 21.5 + 1.9 years None of them
reported stroke or transient ischemic attacks. In all patients a
noninvasive measurement of transvalvular aortic gradient was
performed by a doppler method. In most of the cases (81.8%),
the aortic valve was also affected; 9.1% had severe aortic
stenosis (AS), 27.3% moderate and 45.5% mild AS. One patient
had a history of aortic valve replacement. Dopler ultrasound
of the carotid arteries revealed flow-reducing carotid stenoses
in 5 patients. Lower extremity periferic artery disease was
reported to be present in 6 (50%) patients. All of the patients
had aortic atheroma plaques.

Information about therapeutic LA are listed in Table 1. All
patients were on chronic LA treatment (mean 52.6 + 28.3
months). Mean age at first LA was 25.4 + 6.0 years. All of the
patients were receiving LA treatment via vascular access
(forearm arteriovenous fistulas in all). Mean frequency of
apheresis sessions was every 19.0 + 5.4 days. Mean LDL-
cholesterol level was 13.6 + 2.6 mmol/L on maximal drug
therapy before starting LA.

Table 2 illustrates the changes that occurred in basic
laboratory parameters after one LA procedure. A single LA
therapy reduced circulating levels of total cholesterol, LDL-C,
triglycerides, HDL-C by 59.1, 58.5, 48.7 and 42%, respectively
(P <0.05). There were significant decreases in fibrinogen, CRP,
protein, albumin, ionized plasma calcium concentration and
the level of plasma magnesium after LA (P <0.05, for all). There
was no significant difference between plasma hematocrit,
potassium and WBC before and after LA (p>0.05).

The results of the changes in measured ECG variables are
shown on Table 2. During apheresis session the heart rate did
not change significantly (pre LA; 79.4 vs post-LA; 75.5 bpm,
p>0.05). The QTc decreasesd from 443.8 + 23.3 ms before LA to
412.3 £ 20.0 after LA (P <0.001). The median value of Tp-e was
85 (70-89) ms before the beginning of LA, decreased to 63 (58-
71) ms after LA treatment (P =0.003). The Tp-e/QTc decreased
from 0.19 (0.16-0.20) before LA to 0.15 (0.13-0.16) after LA (P
=0.003) (Figure 2). The correlation analysis failed to show any
association between the baseline parameters and the baseline
values of QTc, Tp-e and Tp-e/QTc or between the change of
the laboratory parameters during LA and the corresponding
change of the QTc, Tp-e and the Tp-e/QTc values.
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Discussion

In this study, we firstly demonstrated that a single session
of LA significantly decreased ECG measures of ventricular
repolarization including QT, QTc, Tp-e interval, Tp-e/QT and
Tp-e/QTc ratio in HoFH patients.

Currently, there is a growing evidence to support the
use of electrocardiographic repolarization markers to
evaluate the risk of ventricular arrhythmias. The QT interval
displays the sum of both ventricular depolarization (QRS)
and repolarization (ST-T). The peak of the T wave (Tp) is
thought to coincide with the end of repolarization of the
ventricular subepicardium, while the end of the T wave (Te)
is thought to correspond to the end of repolarization of the
midmyocardium (M fibers). It is considered that the temporal
difference between repolarization of mid-myocardium and
sub-epicardium (Tp-e) represents, generally, heterogeneity of
ventricular repolarization [9,10] . A prolonged QT interval has
been shown to be closely associated with increased SCD risk
in multiple medical conditions [13] . Recent studies indicated
that the Tp-e interval, can be used as an index of the total
(transmural, apico-basal, global) dispersion of repolarization.
Also, increased Tp-e may be used as a predictor of ventricular
tachyarrhythmias and cardiovascular mortality [14]. However,
Tp-e/QT ratio appears to be a more sensitive arrhythmogenic
index as it remains constant regardless of the dynamic
variations in the heart rate and body weight. Taking into
account the aforementioned considerations we aimed the
measurement of the novel parameters QTc, Tp-e and Tp-e/QTc
to evaluate the effects of LA on the dispersion of ventricular
repolarization in patients with HoFH.

The mechanisms by which LA could exert beneficial effects
on ventricular repolarization are not clear. Multiple benefits
of LDL apheresis extend beyond the removal of LDL-C have
been reported including improvements of blood viskosity,
rheology, vascular tonus, endotel function as well as
reduction of thrombosis ,oxidative stress and inflammation
[15]. Several studies have demonstrated that simultaneous
reduction of proinflammatory and prothrombotic factors
together with atherogenic lipoproteins by long-term LA
decreases lipid deposition on the arterial wall and stabilizes
lipid- rich plaque [15,16]. Longitudinal trials demonstrated a
significant reduction of cardiovascular risk and event rate and
improvement of central, peripheral and cerebral perfusion
under regular chronic lipoprotein apheresis treatment [16].

In contrast to such therapeutic benefits associated with long-
term LA teraphy, Tamai et al. demonstrated that even a single
session of LA apheresis in 7 patients improved endothelium-
dependent vasodilatory response in forearm blood flow
associated with increased production of nitric oxide (NO)
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metabolites [17]. Similarly, Igarashi et al. demonstrated a
significant immediate increase in acetylcholine-induced
coronary endothelium-dependent vasodilation in both
the epicardial artery and microcirculation after LA thetapy
[18]. In adition, single LDL apheresis improved coronary
microcirculation in patients with coronary artery disease and
hypercholesteremia [19] .Furthermore, LA acutely decreases
plasma viscosity and erythrocyte aggregation which
contribute to decrease miyocardial infarction and sudden
cardiac death [7]

It has proposed that this potentially useful
electrocardiographic acute alterations regarding ventricular
repolarization is due to an acute improvement of the
rheological properties and viskosity of blood, endotelial
function, coronary perfusion and systolic function after the
apheresis procedure. Alternative mechanisms involving
inflammation and oxidative stress have also been suggested.
Several studies have shown that electrocardiographic
ventricular repolarization indexes are correlated with systemic
inflammation [9]. On the other hand, LA therapy provides
simultaneous reduction of proinflammatory and oxidative
factors together with lipoproteins [5,71.

been

One of the possible mechanisms explaining the association
between hypercholesterolemia and ventricular repolarization
is “lipotoxic cardiomyopathy”. In this theory, accumulated
lipids in cardiomyocytes and lipid metabolites (eg ceramides,
free fatty acids, lipid peroxides) lead to toxic effects via
mitochondrial damage and sarcoplasmic reticulum stress
[20-21] . Lin at al supported this hypothesis by showing
that hypercholesterolemia reduces the level of connexin-43
protein, which is the major gap junction component; lowers
myocardial conduction velocity thus impairs ventricular
contractile function [22]. In patients with HoFH, this cardiac
structural and functional changes can alter the repolarization
and are at least partially an explanation for the improvement
of repolarization parameters after LA therapy.

Our data also indicate that, although plasma levels of calcium
and magnesium significantly decreased after LA therapy, ECG
measuresofventricularrepolarizationincluding QTcshortened.
The most commonly recognized effect of hypocalcemia on
the ECG is prolongation of the QTc interval. Also, a decreased
level of magnesium in plasma can also display itself as
prolongation of the QTc interval on ECG [23]. This unexpected
shortening in our study has mainly been attributed to
changes in membrane fludity, due to high plasma cholesterol
levels in HoFH patients. Hypercholesterolemia may influence
the multiple plasma membrane functions which culminate in
several pathophysiological patterns at cardiac and metabolic
level [24]. Also, it has been shown to affect the structural and
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functional properties of myocardium. Particularly, it has been
reported that differencess in membrane cholesterol content
may change the activities of cardiac sarcolemmal enzymes
(Na+/K+ ATPase and Ca2-stimulated ATPase and the Na+/
Ca2+ Exchange) [25]. Such biophysical change can affect
the permeability of different cations and to alter the enzyme
activities of different membrane proteins [26].

An alternative explanation for the shortening of repolarization
parameters is that apheresis removes the inhibition of
endothelium-dependent relaxation caused by high LDL-C
concentration in HoFH patients. Currently, there is a growing
evidence to support that NO has a key role in mediating
changes in QT interval and action potential duration (APD). In
vitro [27] and in vivo [28] animal studies demonstrated that
the rise in the NO activity is accompanied by the APD and
QT interval shortening. The mechanisms responsible for the
shortened APD were not clear. LA therapy cause to a significant
reduction in oxidized LDL, which stimulate endothelial nitric
oxide synthase activity, consequently rising production of NO.
However, this interpretative theory remains to be assessed.

Though, increased ECG measures of repolarization are related to
arrhythmic deaths, their prognostication in HoFH patients needs
to be verified. We think that both metabolic and electrochemical
alterations being frequently seen in HoFH patients influence
action potentials causing repolarization anomalies represented
by QT, Tp-e, and Tp-e/QT. Nevertheless, there are no prospective
randomized studies examining the significance of these ECG
parameters, and the true incidence of arrhythmic events is
unclear.Further studies are needed to confirm whether these
potentially beneficial effects, observed after single lipoprotein
apheresis could also be achieved with currently available lipid-
lowering treatments especially with pro-protein convertase
subtilisin/kexin type 9 (PCSK9) inhibitors in large amount of
patients and for longer periods of time.

Limitations of the study

There are some potential limitations of this preliminary
study. First, the study population was small in size due to the
paucity of HoFH. The small sample size precluded us from
making stratified analysis for gender and other subgroups.
The effects of different treatment intervals, durations, the
treated plasma volume and the different lipoprotein apheresis
systems on ventricular repolarizasyon parameters were not
addressed. It has been demonstated that LA modalities differ
in their pleitrophic effects which may be relevant for outcome
parameters not directly related to LDL removal. For ethical
reasons, we could not justify performing LDL apheresis in
healthy control subjects since there are substantial differences
in a plenty of clinical and laboratory variables between healthy
subjects and HoFH patients. Thus, we cannot say whether



LA also produces hemodynamic effects in the absence of
hypercholesterolemia Hence, all our patients were receiving
LDL apheresis for several years, our study may not represent
the effects of early single apheresis sessions nor indicate
longer term changes. Finally, we do not have long-term data
with respect to clinical events and mortality to investigate the
predictive value of the QTc, Tp-e interval and Tp-e/QTc ratio
in patients with HoFH. Therefore, multicenter studies where
greater numbers of patients on different apheresis modalities
with long-term follow- up are needed to overcome all these
limitations.

Conclusion

This study has been the first study searching the acute effects
of LA procedure on electrocardiographic indexes which reflect
heterogenity of ventricular repolarization and ventricular
arrhytmias among patients with HoFH. Our findings revealed
that even a single session of LA improved electrocardiographic
repolarization indexes significantly. These results suggest that
LA therapy may represent a protective effect on myocardium
of these patient and it could therefore be speculated that the
diminished heterogeneity of repolarization contributes to the
lower incidence of malignant ventricular arrhythmias and SCD
in HoFH patients on LA treatment
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Platelet distribution width can be a useful marker of decreased
platelet activity after percutaneous mitral balloon valvuloplasty

Trombosit dagilim genisligi, perkiitan mitral balon valviiloplasti sonrasi
azalmis trombosit aktivitesinin yararli bir géstergesi olabilir

Mujgan TEK*D Mehmet Serkan CETI

TOBB Economy and Technology University, Department of Cardiology, Ankara/TURKEY

Abstract

Aim: Increased platelet activity and elevated mean platelet volume (MPV) has been demonstrated in patients with
rheumatic mitral stenosis (RMS). However, platelet distribution width (PDW) and the impact of percutaneous mitral balloon
valvuloplasty (PMBV) on PDW has never been studied. Therefore, we aimed to investigate whether PMBV decreases PDW
in patients with RMS.

Material and Methods: Symptomatic patients with severe RMS undergoing PMBV were included. Echocardiographic

characteristics and hematologic parameters was measured just before and 1 month after the PMBV procedure.

Results: A total of 30 patients (24 female, mean age: 49.8+13.2 years) were included the study. Mean transmitral pressure
gradient, pulmonary artery pressures and left atrium diameter decreased but mitral valve area increased significantly
after PMBV. PMBV procedure significantly decreased PDW in patients with RMS (13.5£2.3 vs 12.4+1.9 fL, before and after
procedure, respectively; p<0.0001). MPV was decreased after PMBV but it was not statistically significant (10.9+0.8 vs
10.6+0.9 fL, p=0.056). Platelet count was significantly increased after procedure (250+62.6 vs 273.5+78.6 x103/ul, p=0.035).
In linear regression analysis, an independent relationship was found in magnitude of PDW decrease and magnitude of
increase in mitral valve area (X:0.491, p=0.046).

Conclusion: PMBYV is associated with a significant decrease in PDW 1 month after the procedure. There was a significant

correlation between the magnitude of decrease in PDW and magnitude of increase in mitral valve area after PMBV.
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Oz

Amag: Romatizmal mitral darhgi (RMD) olan hastalarda artmis trombosit aktivitesi ve ylksek ortalama trombosit hacmi
(MPV) gosterilmistir. Bununla birlikte, trombosit dagilim genisligi (PDW) ve perkiitan mitral balon valviloplasti'nin (PMBV)
PDW (zerindeki etkisi hic calisiimamistir. Bu nedenle, RMD'l hastalarda PMBV isleminin PDW (izerine etkisini arastirmayi

amacladik.

Gereg ve Yontemler: PMBV uygulanan ciddi RMD'li semptomatik hastalar dahil edildi. Ekokardiyografik 6zellikler ve

hematolojik parametreler PMBV isleminden hemen 6nce ve bir ay sonra dlctldi.

Bulgular: Calismaya toplam 30 hasta (24 kadin, ortalama yas: 49,8 + 13,2 yil) dahil edildi. Ortalama transmitral basing
gradyani, pulmoner arter basinglari ve sol atriyum capi azaldi, ancak mitral kapak alani PMBV'den sonra anlamli olarak
arttl. PMBV prosediirii RMD'li hastalarda PDW'yi anlamli sekilde azaltti (sirasiyla 13.5 £ 2.3 vs 12.4 + 1.9 fL, prosediirden
once ve sonra; p <0.0001). MPV, PMBV'den sonra azaldi, ancak istatistiksel olarak anlaml degildi (10.9 £ 0.8'e karsilik 10.6 £
0.9 fL, p = 0.056). Trombosit sayisi islem sonrasi anlamli olarak artti (250 + 62.6 vs 273.5 £ 78.6 x 103 / ul, p = 0.035). Lineer
regresyon analizinde, PDW azalmasinin buyukligu ile mitral kapak alanindaki artigin biylklugu arasinda bagimsiz bir
iliski bulundu (X: 0.491, p = 0.046).

Sonug: PMBV, islemden 1 ay sonra PDW'de belirgin bir azalmaiile iliskilidir. PMBV'den sonra PDW'deki diiststn biyukliga

Introduction

Rheumatic mitral stenosis (RMS) is still a serious cause of
mortality and morbidity in developing countries and systemic
thromboembolismisamajorcomplication of RMS[1].Increased
platelet activity that has been demonstrated in rheumatic
mitral stenosis significantly contributes to prothrombotic
state [2-3]. Previous studies have shown that percutaneous
mitral balloon valvuloplasty (PMBV) decreases the risk of
systemic embolism and platelet activity in patients with RMS
[4-7]. Although the mechanism of reduced platelet activity
by PMBV remains unclear, alterations in the hemodynamic
and echocardiographic factors such as increased mitral valve
area (MVA), reduced left atrial area, left atrial pressure, and
pulmonary artery systolic pressure after PMBV might have a
role in reduced platelet, thrombin, and fibrinolytic activities
after PMV [4-71].

Platelet activity can be measured by using different laboratory
tests. Platelet indices are frequently used and easy available
markers to measure platelet activity [8] but only a few studies
in the literature have measured platelet indices in RMS [9-11].
These studies showed increased mean platelet volume (MPV)
in patients with RMS [9-10] and decreased MPV after PMBV [11].
However, platelet distribution width (PDW) which is known as
more specific marker of platelet activation than MPV has not
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ile mitral kapak alanindaki artigin byikligu arasinda anlamli bir iligki vardir.

Anahtar kelimeler: trombosit dagilim genisligi; trombosit aktivitesi; perkiitan mitral balon valviloplasti

been evaluated in RMS yet. Therefore, the aim of our study is
to evaluate the effect of PMBV on PDW in patients with RMS.

Material and Methods
Study population

This
underwent successful PMBV due to symptomatic RMS. Patients

retrospective study included thirty patients who

included in the study were carefully checked for conditions
that might increase platelet activity from their medical records
(hypertension, diabetes mellitus, renal failure, hepatic failure,
other valve diseases, acute or chronic infection, malignancy,
etc.). The patients with incomplete information and patients
who were not followed up after the procedure were excluded
from the study. PMBV had been performed by the transseptal
approach using INOUE balloon catheter. Written consent
was obtained from all patients and the study protocol was
approved by the local ethic commitee

Echocardiography

The echocardiographic examinations were performed with
SystemVand aVivid T8 from GE Ultrasound (G E Medical Systems,
Wisconsin, USA) with a 1.7/3.4 MHz harmonic transducer and a
multiplane 6.7 MHz transesophageal probe. Measurements of
MVA, transmitral pressure gradient, pulmonary artery pressure,
left atrial diameter were recorded from echocardiographic
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reports of the studied patients that has performed before
and one month after procedure. MVA had been calculated
using Doppler pressure half-time method. Two dimensional
examination was done to assess Wilkins score [12].

had been
echocardiography (TEE) examination to confirm absence of

All  patients underwent  transesophageal
left atrial thrombus before valvuloplasty. For TEE, all patients
were studied in the fasting state beginning five hours before
examination. The oropharynx was anaesthetised by topical
application of lidocaine spray. When needed light sedation
with 2.5-5.0 mg midazolam was given intravenously.
After introduction of the multiplane transducer probe and
adjustment of gain and compression settings a standardised
examination was performed. The left atrium and the left atrial

appendage were closely inspected for the presence of thrombi.
Blood sample analysis

Platelet activity has been measured by using MPV, PDW and
platelet count derived from whole blood count of the patients
that were done just before and one month after procedure. The
same sampling method was used before and after procedure.

Statistical analysis

All statistical analyses were performed using the SPSS 20 (SPSS
INC, Chicago, lllinois, USA). Continuous variables are presented
asmean =+ Standard deviation. Categorical data were presented
as number (%). Variables, before and after the procedure, were
compared using paired t-test. The relationships between
PDW and MVA, pulmonary artery systolic pressure, left atrial
diameter, mean transmitral pressure gradient were performed
using the Pearson correlation analysis. Linear regression
analysis was used for evaluating independent association
between PDW decrease and change in echocardiographic
parameters. A calculated difference of p<0.05 was considered
to be statistically significant.

Results

Thirty patients with symptomatic RMS undergoing PMBV were
included. The baseline characteristics of the study group are
summarized in Table 1. The mean age of the patients included
in this study were 49.8+13.2 years and 24 of the 30 patients
(80%) were female. All patients presented with severe RMS
with mitral valve area of 1.02 £0.3 cm2 and echocardiographic
score of 6.9 + 1.2. At entry into the study, 8 patients (26.7%)
were in atrial fibrillation. The medications most frequently
used were beta-blockers (80% of cases) followed by aspirin
(73%) and diuretics (60%).

Changes after percutaneous mitral balloon valvotomy

Changes in  echocardiographic  characteristics and
hematologic parameters of the overall patients before and
after PMBV procedure are summarized in Table 2. Mean
transmitral pressure gradient, pulmonary artery pressures and
left atrium diameter decreased significantly after PMBV. Mitral
valve area increased significantly after PMBV. PMBV procedure
significantly decreased PDW in patients with RMS (13.5+2.3
vs 124+1.9 fL, before and after procedure, respectively;
p<0.001) (Figure 1). MPV was decreased after PMBV but it was
not statistically significant (10.9+£0.8 vs 10.6+0.9 fL, p=0.056).
Platelet count was significantly increased after procedure

(250+62.6 vs 273.5+78.6 x103/ul, p=0.035).
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Fig 1.Plateletdistribution width (PDW) before and after percutaneous
mitral balloon valvuloplasty (PMBV).

Pearson correlation analysis demonstrated that there was a
significant correlation between the magnitude of decrease in
PDW and magnitude of increase in MVA after PMBV (r=0.515,
p=0.024) (Figure 2).
correlation among the magnitude of decrease in PDW

However, there was no significant

and magnitude of decrease in the left atrium diameter (r=
0.228, p=0.380), magnitude of decrease in mean transmitral
pressure gradient (r=0,92, p=0,701) and magnitude of
decrease in pulmonary artery pressure (r=0,346, p=0.206).
In linear regression analysis, an independent relationship
was found in magnitude of PDW decrease and magnitude of
increase in MVA (X:0.491, p=0,046). There was no relationship
between magnitude of PDW decrease and change in other
echocardiographic parameters. Results of the regression
analysis are showed in Table 3.

-1,00

-3,00

r=0.515
p=0.024

Difference in PDW Before and After PMBV

0,28 0,50 0,75 1,00 1,28
Difference in Mitral Valve Area After and Before PMBV

Fig 2. Correlations between the change in mitral valve area (MVA)
and platelet distribution width (PDW).
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Discussion

The main finding of our study is that PDW was significantly
decreased after PMBYV, reflecting platelet activity in patients
with RMS. In our study, we found that the mechanism of PDW
decrease after PMBV was increase in MVA.

Platelets participate the process of coagulation, inflammation
and thrombosis. Several laboratory tests including platelet
number and size, secretory substances of platelets (PF4 and
beta-thromboglobulin), surface P-selectin are used to estimate
plateletactivity [13]. However, MPV and PDW are simple platelet
indices, which are increased during platelet activation. Platelet
activation causes morphologic changes of platelets and PDW
represents the heterogeneity of platelet size [8]. Clinical use
of MPV is more extensive but PDW is a more direct marker to
represent platelet reactivity than MPV [14, 15].

RMS is associated with embolic complications and increased
platelet activity [2,3]. Previous studies demonstrated that platelet
activation occurs in peripheral blood of patients with RMS both
in atrial fibrillation and sinus rhytm [16, 17]. The mechanism of
platelet activation in RMS could be explained by increased shear
stress against turbulent flow in and around the stenotic mitral
valve (18,19). Another factor is blood stasis in the left atrium.

PBMV is a successful intervention in patients with MS that
provides hemodynamic and symptomatic improvement [20].
Chiang et al. [7] reported that patients with previous PMBV
had a lower incidence of thromboembolism. Several studies
demonstrated that platelet activity significantly decreased
after optimal PMBV [11]. In our study we demonstrated a
significantdecreasein PDWlevels 1 month after PMBVrevealing
decreased platelet activity after PMBV. Chen et al.[4] described
the mechanism of reducing platelet activity after PMBV due
to increase in MVA by PMBV instead of hemodynamic and
echocardiographic factors. In contrast to Chen, Hasan-ali et al.
[21] found a significant improvement in left atrium diameter
and pulmonary arterial systolic pressure after PMBV which
significantly predict the decrease in the platelet activity. In our
study, we found a positive correlation between the increase
of MVA and decrease of PDW levels. However, in our study we
could’'nt find any relationship between PDW decrease and
other echocardiographic parameters after PMBV similar to
Chen and colleagues [21].
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MPV decrease after PMBV has been assesed by Erdogan et
al.[11] and they found a significant decrease in MPV 1 month
after the procedure. In our study we found a decrease in MPV
but it was not statistically significant. Our study showed that

MPV and PDW were both decreased after PMBV, but PDW was
more sensitive and useful test reflecting decreased platelet
activity after PMBV.

Study limitations

Several limitations of our study should be noted. As this was a
retrospective, single-center study, which included a relatively
small sample of patients, potential cause-effect relationship
could not be determined. The use of another assays such as
soluble p-selectin or soluble CD40L would provide a more
sensitive and accurate evaluation of the platelet activation
status before after PMBV.

Conclusion

Larger platelets are haemostatically more active and a risk
factor for developing thromboembolic events and patients
with increased MPV and PDW, could be easily identified
during routine haematological analysis. RMS is associated
with increased platelet activities that decrease after PMBV.
Altered hemodynamics play a possible role in these changes.
PDW is more sensitive and specific than MPV for the detection
of reduced platelet activities after PMBV.
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The relationship between leukocyte activation and apoptosis in
venous insufficiency etiopathogenesis

Varis etiyopatogenezinde I6kosit aktivasyonu ile apopitozisin iliskisi
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Abstract

Aim:Varicose veins are the most common disorders of the lower extremities. The purpose of this study is to investigate the
effect of leukocyte activation in the vein wall and apoptosis in the etiopathogenesis of varicose veins.

Material and Methods: Forty-six patients with varicose veins were included in the study. High ligation with stripping with
or without additional individual ligation and excision was performed for symptoms, complications or cosmetic needs.
ELISA was used to measure the serum concentration of caspase-8 and caspase-9.

Results: There was a statistically significant difference between the cephalic vein and saphenous vein groups (p=0.04 and
p<0.0001 respectively).

Conclusion: As a conclusion, the complex pathophysiology underlying varicose veins has yet to be fully defined. It is
suggested that both leukocyte activation and dysregulation of apoptosis are associated with susceptibility for varicose
vein formation however this argument needs further research.
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Oz

kullanilarak yapild.

edildi (p=0.04 and p<0.0001).

Introduction

Varicose veins are the most common disorders of the lower
extremities. It affects nearly half of female and one-quarter
of the male population in general [1]. Veins have different
wall structure than arteries, and they work in lower pressure
environment and function against gravity as a result of their
structural valves and musculovenous pumps [3]. The known
majorriskfactors of varicose veins are increased age, prolonged
standing, pregnancy, ligamentous laxity, obesity, leg trauma
and previous venous thromboses [4-7]. It is suggested that
venous thrombosis increases the inflammatory process in the
vein wall and thus results in fibrosis and destruction of venous

valves leading to chronic venous insufficiency[8,9].

Family history and genetic predisposition are other important
risk factors of varicose vein formation however there is still
ongoing debate about the genetic factors that cause varicose

veins and also chronic venous insufficiency [10].

Vein wall has three layers which are; tunica intimae, tunica
media and tunica adventitia. In the inner layer of tunica
media, the smooth muscle cells are arranged longitudinally
whereas they are arranged circularly in the outer layer. Usually
these smooth muscle cells in the tunica media are located
regularly and side-by-side, however, in the varicose veins this
usual manner of smooth muscle cells are destructed, and
collagen deposits are seen. Although the exact mechanism
of this destruction is unknown, failure or down-regulation of
programmed cell death, apoptosis, is suggested to be one of

the essential factors [11, 12].
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Amacg: Varikoz venler alt ekstremitelerin en sik gortlen rahatsizliklaridir. Bu calismanin amaci, 16kosit aktivasyonunun ven

duvarindaki apoptozis ve varikdz venlerin patogenezindeki etkisini arastirmaktir.

Gereg ve Yontemler: Calismaya varikoz venleriolan 46 hasta dahil edildi. Hastalara semptomlari, komplikasyonlari veya

kozmetik sebeplerle strippingle yiiksek ligasyon, ve eksizyon yapildi. Serum kaspaz-8 ve kaspaz-9 élctimiileri ELISA
Bulgular: Saglikli sefalik ven ile varikéz safen ven gruplarinin sonuglari arasinda istatistiksel olarak anlamli bir fark tespit
Sonug: Varikdz ven olusumunun altindaki karmasik patofizyoloji henliz yeterince aciklanamamistir. Hem I[6kosit

aktivasyonunun hemde apopitozisdeki bozulmanin varikdz ven olusumuna katkisi oldugunu diisiinmekteyiz.

Anahtar kelimeler: apoptozis; vendz yetmezlik; I6kosit aktivasyonu; kaspaz

More recently, the role of inflammation and leukocyte

activation resulting in localised endothelial activation/
dysfunction is suggested to be an essential factor in the
aetiology of varicose veins [13]. Shear stress reduction due to
venous reflux and consequent venous hypertension triggers
activation of leukocytes and endothelial cells. These cells
express chemokines, cytokines, growth factors, proteases,

that further all result in inflammation [14].

The purpose of this study is to investigate the effect of
leukocyte activation in the vein wall and apoptosis in the

etiopathogenesis of varicose veins.
Material and Methods
Patients:

Forty-six patients with varicose veins were included in
the study. The study protocol and informed consent were
approved by the Gazi University Ethics Committee (Approval
number 2009/0.9-2.6), and all patients gave informed consent.
The patients were classified according to clinical, etiological,
anatomical and pathophysiological (CEAP) classifications
(20) (Table 1). High ligation with stripping with or without
additional individual ligation and excision was performed for
symptoms, complications or cosmetic needs. After written
informed consent was given, 10 ml of blood was drawn from
the greater saphenous vein (GSV), and at the same time, 10 ml
of blood was pulled from the cephalic vein of upper extremity
for the control group in the same patient. The blood samples

were put into EDTA and serum separation tubes for analyses.
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Biochemical and haematological analyses:

Samples used for serum collection were allowed to clotat room
temperature before centrifugation, and the supernatants were
stored at —80°C until further use. ELISA was used to measure
the serum concentration of caspase-8 and caspase-9 (Bender
MedSystems GmbH, Austria). The samples in the EDTA tubes
were sent for complete blood count and measured by routine
laboratory methods.

Statistical analysis: All statistics were performed using
SPSS version 12.0 for Windows (SPSS Inc. Chicago, IL, USA).
Continuous variables were expressed as the mean+SD
and were compared by unpaired Student’s t-test or Mann
Whitney U-test. All the data for the normality of distribution
using the Kolmogorov-Smirnov test were analysed. Statistical
significance was assumed if the p-value was less than 0.05.

Results
Demographic Parameters:

Forty-six patients enrolled in this study. The demographic
data is shown in table 2. Venous pressures of lower and upper
extremities were measured in both upright and recumbent
positions. Mean lower extremity venous pressures were
79.1745.28 and 39.5+6.36 mm Hg respectively and mean
upper extremity venous pressures were 64.13+4.29 and
28.33+5.22 respectively in upright and supine positions.

Biochemical and haematological results:

Caspase 8 was measured 0.47+0.04 ng/ml in cephalic vein
group and 0.49+0.02 ng/ml in saphenous vein group. Caspase
9 was measured 1.40+0.22 ng/ml in cephalic vein group
and 1.58+0.23 ng/ml in saphenous vein group. There was
a statistically significant difference between the cephalic
vein and saphenous vein groups (p=0.04 and p<0.0001

respectively) as shown in table 3.
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The mean values of haemoglobin, hematocrit, red blood cells,
MVC, MCH, MCHC, RDW data are shown in Table 4. There was
no statistically significant difference between the cephalic

and saphenous groups. Platelet, MPW, Pct, PDW values are
also evaluated in table 5. The mean values were found similar
in cephalic vein and saphenous vein groups. The mean
values of leukocytes, lymphocyte, monocytes, neutrophil,
eosinophils and basophils are shown in Table 6. There was a
statistically significant difference between the mean values of
leukocyte, lymphocyte (%), monocyte, neutrophil, neutrophil
(%) and eosinophil (%) when compared between cephalic and
saphenous vein groups (p <0.05).



Discussion

Varicose veins, although mostly considered a cosmetic
problem, usually result in a poor quality of life and even severe
morbidity due to ulcers of the lower extremity as a result of
chronic venous insufficiency. There are many theories in the
literature regarding the pathophysiology and aetiology of
varicose veins however there is no consensus on the issue.

Our study showed that apoptotic dysregulation was present
in patients with varicose veins. The serum levels of caspase-8
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and caspase-9 that were withdrawn from the GSV were higher
than the cephalic vein. This result suggests that there is an
increase in apoptotic activity.

Apoptosis, programmed cell death, is a biological process
necessary for the continuity and homeostasis of the organism.
Dysregulated apoptosis is suggested to be an essential
factor in the pathogenesis of cancer, ischemic heart disease,
autoimmune diseases, inflammation and stroke [15, 16]. It
is reported that increased apoptotic activity was present in
the endarterectomy and atherectomy specimens from renal,
coronary and carotid arteries [17]. In contrast, this increased
activity was not present in the varicose veins in some
studies and additionally it was reported that apoptosis was
downregulated in these cohorts [11,18,19].

Caspases are a family of cysteine proteases, which are involved
in the extrinsic phase of apoptosis [20]. In the present study, we
observed asignificant difference in serum levels of both caspase-8
and caspase-9 in the GSV than the cephalic vein of the same
patient as a control. We demonstrated that the serum levels of
both caspase-8 and caspase-9 were increased in the saphenous
veins of the patients meaning that the apoptosis was up-
regulated. This result seems to contradict with the literature as in
the research most of the studies reported a decreased apoptosis
in varicose veins. However, in all these studies, the authors dealt
with the tissue expressions of the apoptotic proteins, not the
serum levels. We think that this is the limitation of our research
that we did not study the tissue expression of apoptosis.

One of the many theories about the pathophysiology of
venous insufficiency is the leukocyte entrapment theory
and local hypoxia [21]. According to the entrapment theory,
inflammation is activated in the vessels due to venous
hypertension and reflux. Inflammation results in the activation
of leukocytes, and they release cytokines such as transforming
growth factor [TGF]-b1, interleukin-1 and tumour necrosis
factor- q, as well as oxygen free radicals. It is also reported that
the expression of matrix metalloproteinasesis increased which
are neutral endopeptidases that catalyse the degradation
of the proteins of the extracellular matrix (ECM) [22]. Due to
his entrapment of leukocytes in the vein wall and valves, the
number of circulating neutrophils decreases in the serum.
In our study, the numbers of leukocytes were significantly
reduced in the serum drawn from the GSV.

Local hypoxia due to venous hypertension, dilatation of vein
and blood pooling is another problem in varicose veins.
It is demonstrated that there is upregulation of hypoxia-
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inducible factors and their target genes in a varicose vein [23].
Dysregulation of hypoxia-inducible factor pathways may also
affectapoptosisin the cell wall and abnormality of the ECM[19,
24].The cytokines released from the leukocytes are suggested
to be related with the dysregulation of the apoptosis.

As a conclusion, the complex pathophysiology underlying
varicose veins has yet to be fully defined. It is suggested that
both leukocyte activation and dysregulation of apoptosis
are associated with susceptibility for varicose vein formation
however this argument needs further research.
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Tp-e interval and Tp-e/qt ratio in patients with non alcoholic fatty liver disease

Nonalkolik yagl karaciger hastaligi olan bireylerde Tp-e intervali ve Tp-e/qt orani
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Abstract

Aim: Ventricular repolarization is assessed using the Tp-e interval and QT interval corrected by the heart rate (QTc) via
an electrocardiogram (ECG). Prolonged Tp-e/QTc is related with an increased risk of arrhythmias and cardiac mortality.
As there have been few reports regarding the effects of NAFLD on ventricular repolarization, we aimed to appraise the
assessment of Tp-e interval and Tp-e/QT ratio in patients with NAFLD.

Material and Methods: Totally 97 patients with NAFLD and 77 control subjects were enrolled in our study. Tp-e interval,
Tp-e/QT and Tp-e/QTc ratios were measured from the 12-lead electrocardiogram.

Results: Heart rate was similar between groups (74.8 = 10.1 vs. 75.7 £ 11.7; p=0.598). QT interval (396.0 + 34.2 vs. 384.6
+ 30.7; p=0.023) and QTc interval (403.6 £ 34.8 vs. 399.9 + 36.3; p=0.027), Tp-e interval (100.4 £ 13.6 vs. 91.4 + 13.4;
p<0.001), Tp-e/QT ratio (0.25 £ 0.03 vs. 0.23 + 0.03; p=0.003) and Tp-e/QTc ratio (0.23 + 0.03 vs. 0.21 + 0.03; p=0.002) were
significantly different between groups. There was significant correlation between Tp-e interval (r= 0.328, p<0.001) and
Tp-e/QTc ratio and hepatic steatosis grade (r=0.237, p=0.002).

Conclusion: Tp-e interval, QT interval, QTc interval, Tp-e/QT and Tp-e/QTc ratios were prolonged in patients with NAFLD.

NAFLD is found an independent factor for increased Tp-e/QT ratio. This is the first study that investigated the Tp-e interval
and Tp-e/QT parameters in patients with NAFLD.

Keywords: NAFLD; Tp-e interval; Tp-e/QTc ratio; ventricular repolarization
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Oz

Amag: Elektrokardiyografide (EKG) ventrikiler repolarizasyon Tp-e intervali ve kalp hizina gére diizeltilmis QT (QTc) arahgi
kullanilarak degerlendirilir. Uzamis Tp-e/QTc orani aritmiler ve kardiyak mortalite riskinde artisla iligkilidir. NASH (nonalkolik
steatohepatit)’in ventrikuller repolarizasyon Uizerine etkileriyle ilgili az sayida ¢alisma oldugu icin, NASH hastalarinda Tp-e
interval 6lciimlerini ve Tp-e/QT oranini degerlendirmeyi amacladik.

Gereg ve Yontemler: Calismamiza toplam 97 NASH hastasi ile 77 kisilik kontrol grubu dahil edildi. Tp-e intervali, Tp-e/QT
ve Tp-e/QTc oranlar 12-lead elektrokardiyogram ile dlculdd.

Bulgular: Kalp hiz1 her iki grupta da benzerdi (74.8 £ 10.1 vs. 75.7 + 11.7; p=0.598). QT interval (396.0 + 34.2 vs. 384.6 +
30.7; p=0.023) ve QTc interval (403.6 £ 34.8 vs. 399.9 + 36.3; p=0.027), Tp-e interval (100.4 + 13.6 vs. 91.4 £ 13.4; p<0.001)
, Tp-e/QT orani (0.25 + 0.03 vs. 0.23 + 0.03; p=0.003) ve Tp-e/QTc orani (0.23 + 0.03 vs. 0.21 + 0.03; p=0.002), gruplararasi
anlamli olarak farkli saptandi. Tp-e interval (r= 0.328, p<0.001) ve Tp-e/QTc orani ile hepatik steatoz derecesi (r= 0.237,
p=0.002) arasinda anlamli bir iliski mevcuttu.

Sonug: NASH hastalarinda Tp-e interval, QT interval, QTc interval, Tp-e/QT ve Tp-e/QTc oranlari uzamisti. NASH ‘in
artmis Tp-e/QT orani icin bagimsiz bir faktdr oldugu bulundu. Bu ¢alisma NASH hastalarinda Tp-e intervali ve Tp-e/QT

parametrelerinin arastirildigi ilk calismadir.

Introduction

Nonalcoholic fatty liver disease (NAFLD) is a pathologic condition
frequently observed in clinical practice. The prevalence of
NAFLD is approximately 25-30% among adults of the general
population in Western countries but increases to approximately
70-75% among patients with type 2 diabetes mellitus[1]. It
has become increasing clear that NAFLD is not only associated
with an increased liver-related morbidity and mortality but
that coronary heart disease is the primary cause of death in
patients with NAFLD[2]. Recent studies have also demonstrated
that patients with NAFLD have an increased risk of cardiac
arrhythmias, including atrial fibrillation (AF), heart rate-corrected
QT (QTc) interval prolongation and ventricular arrhythmias[3].

Ventricularrepolarizationisevaluated with QT interval corrected
by heart rate (QTc) in electrocardiogram (ECG). A prolonged
QTc is related to an increased risk of sudden cardiac death
according to the arrhythmias. It is known that hypothyroidism
was related with QTc prolongation [4, 5]. Besides, a study
showed that hyperthyroidism was associated with QTc
prolongation. Recently, the T-peak to T-end (Tp-e) interval on
12 lead electrocardiogram (ECG) has been shown to correlate
with ventricular repolarization abnormalities. Both QT and the
Tp-e intervals are heart rate dependent and this dependence
has also been associated with risk of ventricular arrhythmias [6].
For this reason, it has been claimed that Tp-e/QT ratio might be
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an important and useful indicator of ventricular repolarization
[7-9]. Currently, there is no study available on Tp-e interval and
Tp-e/QT ratio in patients with hepatosteatosis. In this study, we
aimed to appraise the assessment of Tp-e interval and Tp-e/QT
ratio in patients with hepatosteatosis.

Material and Methods
Study design

This was a cross-sectional study that was conducted at a single
center. Ninety-seven consecutive patients and 77 control
subjects with January 2013 and March 2018, were enrolled to
study. All subjects who investigated in this study were in sinus
rhythm. All participants had no cardiac sign or symptom.
Patients with coronary artery disease, chronic kidney disease,
cirrhosis, viral hepatitis, drug induced liver disease or other
chronicliverdisease, left ventricular dysfunction, mild or severe
valvular disorder, malignancy, advanced pulmonary disease,
atrial fibrillation, any type of bundle branch block, cardiac
device, those who were taking any drugs known to affect QT
interval and those with excessive alcohol consumption (i.e.
>30 g/day for men and >20 g/day for women) were excluded.

Body mass index (BMI) was calculated by dividing weight in
kilograms by the square of height in meters. Patients were
considered to have hypertension if their blood pressure was
>140/90 mmHg or if they were taking any anti-hypertensive
drugs[10]. Diabetes mellitus was defined as fasting blood



glucose of 126 mg/dL or greater and treatment with
antidiabetic drugs. Peripheral venous blood was drawn from
antecubital vein and was obtained in the morning after a
12-hour fast. All biochemical analyses were determined by
Standard methods. All patients underwent two-dimensional
transthoracic echocardiography with the Vivid 7 system
(GE Healthcare, Wauwatosa, Wisconsin). Ejection fraction
was calculated by using modified Simpson method. The
Institutional Research Ethics Committee approved the study
and informed consent was obtained from each patient.

Abdominal (Toshiba-SSA-250A)
performed by an independent radiologists for all of the study

ultrasonography was
population. Right kidney echogenicity was referenced for
the determination of liver parenchyma echogenicity. If the
kidney cortex and liver parenchyma echogenicity were the
same, it was assumed as normal, i.e., no hepatosteatosis was
present (Grade 0). Fat infiltration in liver is described in three
sonographic stages. Grade 1 is defined as minimal-diffuse
increase in hepatic echogenicity wherein the diaphragm
and intrahepatic vessel contours seem normal. Grade 2 is
defined as moderate-diffuse increase in hepatic echogenicity
in which mild deterioration in the image of the diaphragm
and intrahepatic vessels is observed. Grade 3 is defined as
apparent increase in echogenicity is observed [11]. This
study was approved by the local ethics committee. Informed
constents were collected from all patients.

Electrocardiography

The 12-lead ECG of the all participants were documented at
amplitude of 20mm/mV and a velocity of 50mm/s (Hewlett
Packard, Page-writer, USA) when the patients in supine
position. The patients’ ECG examples were scanned. After that,
ECGs transferred to a personal computer to minimize the error
measurements, and then used for x400% magnification by
software. Two specialists who were blinded to the subjects’
information evaluated the intervals. Patients with U waves
were excluded. Mean value of three measurements was
obtained for each lead. The QT interval was defined as from
the origin of the QRS complex to the termination of the T wave.
Bazett formula [QTc = QT+ (R-R interval] was used to assess
corrected QT interval (QTc). Tp-e interval was defined as the
interval between the peak and the end of T wave. Precordial
leads were used to calculate Tp-e intervals [12]. The Tp-e/QT
ratio was calculated after the result of these measurements.
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Statistical Analysis

For statistical analysis, SPSS 20.0 Statistical Package Program
for Windows (SPSS Inc., Chicago, IL, USA) was used. In order
to test normality of distribution Kolmogorov-Smirnov test was
used. Quantitative variables with a normal distribution were
specified as the mean * standard deviation and variables with
non-normal distribution were shown as median (interquartile
range), categorical variables were shown as number and
percentage values. Categorical variables were compared with
Chi-square test. Spearman correlation analysis was performed
to examine the relationship between Tp-e interval, Tp-e/QTc
and hepatic steatosis grade. Multivariable linear regression
analyses were performed to examine the relationship between
Tp-e/QTc
adjusted in the later multivariate logistic regression analyses

and predictors. The significant predictors were

and subsequent sensitivity analyses. A p value of <0.05 was
accepted as statistically significant.

Results

A total of 97 with patients with NAFLD and 77 control subjects
were enrolled in our study. Baseline characteristics of study
population are shown in Table 1. The mean age of the study
population was 55.2 £ 11.2 years and 43.7 % of participants
were male and 36.5% of patients had hypertension and 23.7%
of patients had diabetes mellitus. The mean age of NAFLD
group was younger than control subjects (53.2 £ 11.3 vs. 57.6
+ 10.7; p=0.009). There were significant differences between
groups in terms of albumin, alanine transaminase, aspartate
aminotransferase, high-density lipoprotein cholesterol, and
triglyceride values (p<0.05).

The electrocardiographic findings of the study groups were
shown in Table 2. Heart rate was similar between groups (74.8
+ 10.1 vs. 75.7 £ 11.7; p=0.598). QT interval (396.0 + 34.2 vs.
384.6 + 30.7; p=0.023) and QTc interval (403.6 + 34.8 vs. 399.9
+ 36.3; p=0.027), Tp-e interval (100.4 = 13.6 vs. 91.4 + 13.4;
p<0.001) , Tp-e/QT ratio (0.25 + 0.03 vs. 0.23 + 0.03; p=0.003)
and Tp-e/QTc ratio (0.23 = 0.03 vs. 0.21 + 0.03; p=0.002) were
significantly different between groups. In correlation analysis,
there was significant correlation between Tp-e interval (r=
0.328, p<0.001) and Tp-e/QTc ratio and hepatic steatosis grade
(r=0.237, p=0.002) (Table 3). In multivariate linear regression
analysis, NAFLD is found an independent factor for increased
Tp-e/QT ratio (Table 4).
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Discussion

In the present study, we demonstrated that Tp-e interval,

QT interval, QTc interval, Tp-e/QT and Tp-e/QTc ratios were
prolonged in patients with (NAFLD). This is the first study that

investigated the Tp-e interval and Tp-e/QT parameters in
patients with NAFLD.

Several studies showed the relationship between NAFLD




and QT interval. Hung et al. found the association of QTc
prolongation and NAFLD [13]. They discussed that the
potential mechanism that contributes to the association
between NAFLD and the QTc interval can be inflammation.
In their study, they observed association between high-
sensitivity C-reactive protein and the QTc interval[13]. Also,
they explained the association between NAFLD and the QTc
interval with increased sympathetic activity according to the

heart rate variability[13].

Targheretal.observed that the presence and severity of NAFLD
on ultrasound was strongly associated with prolonged QTc
interval in patients with type 2 diabetes, independently[14].
The pathophysiological mechanisms that link NAFLD to
prolonged QTc interval are not clearly understood. According
to the authors, NAFLD might be related with prolonged QTc
interval simply as a consequence of shared cardiometabolic
risk factors and co-morbidities or as a marker of coexisting
ectopic fat accumulation in other organs. For instance,
myocardial steatosis and increased pericardial fat volume
might exert local adverse effects that result in functional
and structural derangements of the myocardium[14].
Mantovani et al. examined the association between NAFLD
and ventricular arrhythmias, defined as the presence
of nonsustained ventricular tachycardia, 30 premature
ventricular contractions/h, or both in a large sample of
outpatients with type 2 diabetes referred for 24-h ambulatory
Holter monitoring [15]. NAFLD is related with insulin
resistance, lipid toxicity of myocardium, and the systemic
release of a myriad of proinflammatory, procoagulant, pro-
oxidant, and profibrogenic mediators that play major roles in
the pathogenesis of the functional, structural, and arrhythmic

abnormalities of the heart[15].

Prolonged ventricular repolarization parameters might cause
mortality and sudden cardiac death by inducing malign
arrhythmias[16]. QT dispersion and prolonged QT interval
are important predictors of delayed heart repolarization on
electrocardiography. In literature, there is inadequate data
about electrocardiographic abnormalities and ventricular
tachycardia in NAFLD.

Many studies have shown that increased dispersion of
repolarization might predispose to ventricular arrhythmias.

Tp-e interval, Tp-e/QT ratio and Tp-e/QTc ratio may be used as
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electrocardiographic indexes of ventricular arrhythmogenesis
and sudden cardiac death. Nowadays, the Tp-e interval and
Tp-e/QT ratio have been studied as novel indicators of impaired
ventricular repolarization dispersion [7, 8, 17]. Increased Tp-e
interval was related higher mortality rate in the patients with
long QT syndrome and Brugada syndrome[8]. The Heart rate
does not affect the Tp-e/QT ratio that was accepted as more
precise marker of the dispersion of ventricular repolarization,
than QT dispersion, QTc dispersion and Tp-e intervals. [7, 18].
Tp-e/QT ratiois a potential significantindex of arrhythmogenesis

independent from the length of QT interval [8].

In our study, we showed that these markers were higher
in patients with NAFLD. Also, we showed that NAFLD is an
independent factor for increased Tp-e/QT ratio. However the
mechanism which causes this condition is not clear. Liver fat
and inflammation progresses and advanced fibrosis develops
in NAFLD. Several modifications take place into the liver,
such as increased in production of atherogenic lipoproteins
and in an increased release into bloodstream of several pro-
inflammatory (e.g., c-reactive protein, tumor necrosis factor-
alpha, and interleukin-6), pro-fibrinogen (e.g., transforming
growth factor-beta), pro-oxidant and thrombogenic (e.g.,
factor VIII, plasminogen activator inhibitor- 1, and endotelin-1)
mediators[1-3, 19, 20]. These molecules and proinflammatory
alterations might have a negative role on the risk of cardiac
complications, including arrhythmias[21, 22]. Especially,
instability of the myocardium might potentially present
cellular and ultrastructural changes in myocardium as
well as modifications of the action potential duration (e.g.,
modifications of ion current and reduction of connexins),

resulting in an increament the risk of arrhythmia[1].

Cross-sectional design and low number of patients are the main
limitations. The study is single-center study and the patients’
follow-up data is absent. Ventricular arrhythmias of the patients
were not evaluated according to the repolarization parameters.
Large sample sized randomized studies are needed to establish
exact role of Tp-e interval and Tp-e/QT ratio in patients with

NAFLD who suffering from the arrhythmias.
Conclusion

In conclusion, this study demonstrated that Tp-e interval,
Tp-e/QT and Tp-e/QTc ratios were prolonged in patients
with NAFLD. Our study is considerable to display that NAFLD
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may have a negative effect on cardiac conduction system,

which potentially may induce formation of ventricular

arrhythmias. Tp-e interval and Tp-e/QT ratio are simple, easily

accessible, inexpensive and non-invasive methods that can

be useful marker of predicting the ventricular arrhythmias in

patients with NAFLD. Electrophysiological studies on human

cardiomyocytes will be helpful in clarifying this issue.
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Cocuk yogun bakim tinitesinde akut hipoksi nedeniyle yatan hastalarin
yakin donem norolojik takibi

Recent neurological outcomes of patients admitted to pediatric intensive
care unit for acute hypoxia
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Oz

Amag: Beyin kan akimini ve dokulara oksijen sunumunu etkileyen cesitli durumlarda (bogulma, arrest, asfiksi gibi)
gelisebilen hipoksik iskemik beyin hasari 6nemli bir morbidite ve mortalite nedenidir. Bu ¢alismanin amaci son iki yilda
cocuk yogun bakim tnitesi'nde akut hipoksi nedeniyle yatan hastalarin etyoloji, klinik 6zellikler, tedavi ve yakin dénem
norolojik takip sonuglarinin degerlendirilmesidir.

Gere¢ ve Yontemler: Calismaya Mayis2017- Nisan 2019 tarihleri arasinda CYBU'ye yatirilan 1 ay-18 yas arasi daha
oncesinden saglikli, mental ve motor gelisim basamaklari normal olan akut hipoksi nedeniyle yatirilan 25 hasta alindi.
CYBU'de arrest sonrasi degerlendirme icin Pediatrik Serebral Performans Kategori Skorlama Sistemi (PCPC) kullanild.

Bulgular: Hastalarin gelis Glaskow koma skalasi (GKS) median:6 (min:3 max:15) iken; yogun bakimdan ¢ikis GKS: 10 (min:6
max:15) olarak tespit edildi(p<0,05).. Hastalarin arrest olduktan hemen sonra kan gazinda asidozda olduklari, Hco3'(in
belirgin disiuk oldugu,pH: (min:6.91 - max: 7.49); Laktat'in ylUksek (min:8 - max: 145); AST'nin min:21 - max:712 ve CK'nin
ylksek (min:47 - max:3351) oldugunu ve CYBU'ye yatirilip hizlica uygun tedavi baslandiktan 24 saat sonra hastalarin
asidozdan ciktigi pH: (min:7.23 - max:7.61); AST (min:15 - max:83) ;ALT (min:6 - max:45)ve CK (min:16 - max:258) ve
Laktat'in (min:8 - max:93) geriledigini gordiik ve bu sonuglar istatiksel olarak anlamli saptandi.( p<0,05)

Sonug: Akut Hipoksinin patofizyolojisinin iyi anlasiimasi, erken donemde tedavi stratejilerinin gelistirilerek beynin hasardan
korunmasi gereklidir.Olgularin nérolojik izlemi ve yardimci goriinttileme tetkikleri ile hasarin ciddiyeti ve prognoz tizerine
etkileri arastirilip en uygun tedavi yapilmalidir. Akut hipoksiden gecen ¢ocuklarda nérolojik sekel riskini en aza indirmek
icin hastalar resusitasyon sonrasi en erken dénmede CYBU'ye yatiriimali ve multidisipliner tedavi edilmelidir.
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Abstract

Aim: Hypoxic ischemic brain injury is an important cause of morbidity and mortality in all age groups. It may develop in
various conditions (such as drowning, arrest, asphyxia ) affecting brain blood flow and oxygen supply to tissues. The aim
of this study was to evaluate the etiology, clinical features, treatment and recent neurological follow-up outcomes of the
patients hospitalized for acute hypoxia in the pediatric intensive care unit (PICU) in the last two years.

Material and Methods: The study included 25 patients whose age was 1 month-18 years and hospitalized in the PICU
with complaint of acute hypoxia in between May 2017 and April 2019. The patients were previously having normal mental
and motor development levels. Pediatric Cerebral Performance Category Scoring System (PCPC) was used for evaluation.

Results: The median Glaskow coma scale (GCS) was 6 (min: 3 max: 15) at admission compared with the median GCS: 10
(min: 6 max: 15) at the time of discharge from PICU (p<0,05). The tests immediately after the cardiac arrest revealed that
the patients were in acidosis in blood gas test pH: (min:6.91 - max: 7.49);, Hco3 was lower, Laktat was high (min:8 - max:
145); AST (min:21 - max:712) ve CK was high (min:47 - max:3351) compared with the results measured 24 hours after
the appropriate treatment was started the patients were released from acidosis pH: (min:7.23 - max:7.61); AST (min:15 -
max:83) ;ALT (min:6 - max:45)ve CK (min:16 - max:258) ve Laktat'in (min:8 - max:93) were measured as in between normal
limits and the differences were found to be statistically significant (p <0.05).

Conclusion: It is necessary to understand the pathophysiology of acute hypoxia and to protect the brain from damage by
developing treatment strategies in the early period. The most appropriate treatment should be started while making close
neurological follow up and trying to understand the severity of damage and effects on prognosis of these patients. To
minimize the risk of neurological sequelae in pediatric patients undergoing acute hypoxia, in earlier period of admission

Giris

Hipoksi dokuya tasinan oksijen miktarinda azalma olup,
iskemi dokuya glikoz ve oksijen ulastiriimasini engelleyen
kan akimindaki parsiyel veya tam yokluktur. Beyin kan akimini
ve dokulara oksijen sunumunu etkileyen cesitli durumlarda(
bogulma, arrest, asfiksi gibi) gelisebilen hipoksikiskemik beyin
hasari her yas grubunda 6nemli bir morbidite ve mortalite
nedenidir. Cocuk Yogun Bakim Unitesi'nde sikhkla karsilagilan
hipoksik iskemik beyin hasari sonrasinda prognostik durumun
degerlendirilmesi uzamis hastane yatisi, maliyet ve bakim
veren aile icin kaygi uyandirmaktadir [1, 2]. Cocuk Yogun
Bakim Unitesi'ne resiisitasyon yapilarak yatirilan bu hastalarin
uzun dénemde biligsel ve motor alanda sekel gelisme riski
ylksektiringiltere'de yapilmis bir calismada cocuklarda
travmatik olmayan komanin yani akut hipoksinin insidansi
30/100.000 olarak bildirilmistir [3]. Hipoksi ve iskemiye en
hassas organ olan beyinde ayni anda bircok yolakta gelisen
biyokimyasal olaylar zinciri hiicre hasarina giden sureci
baslatir. Patofizyolojisinin iyi anlasilmasi, erken dénemde
tedavi stratejilerinin gelistirilerek beynin hasardan korunmasi
gereklidir. Olgularin yakin norolojik izlemi ve yardimci
goruntileme tetkikleri ile hasarin ciddiyeti ve prognoz lizerine
etkileri anlasilmaya calisilarak en uygun tedavi yaklagimi
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these patients should be hospitalized in the PICU and managed by multidisciplinary team.
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belirlenmeye calisilir [4, 5]. Bu ¢alismanin amaci son iki yilda
cocuk yogun bakim Unitesi'nde akut hipoksi nedeniyle yatan
hastalarin etyoloji, klinik ozellikler, tedavi ve yakin dénem
norolojik takip sonuclarinin degerlendirilmesidir.

Gereg ve Yontemler

Galismaya Mayis 2017- Nisan 2019 tarihleri arasinda cocuk
yogun bakim Unitesi'ne yatinlan 1 ay-18 yas arasi daha
oncesinden saglkli , mental ve motor gelisim basamaklari
normal olan akut hipoksi nedeniyle yatirilan 25 hasta alindi.
Her hasta icin demografik veriler, etyoloji, klinik, laboratuvar
ve gorlintiileme bulgulari, tedavi ve yakin donem nérolojik
takiplerini iceren formlar dolduruldu.Hipoksi etyolojisinde;
yabanci cisim aspirasyonu, asi, suda bogulma, arrest, sok, akut
hava yolu obstriiksiyonu olan olgular dahil edildi. Travmatik,
hemorajik, enfeksiydz, metabolik ve kardiyak nedenle
arrest olan olgular ¢alismaya dahil edilmedi. Daha 6nceden
norolojik hastaligl ya da altta yatan kronik bir hastaligi olan
olgular calismaya dahil edilmedi. CYBU'de arrest sonrasi
degerlendirme icin Pediatrik Serebral Performans Kategori
Skorlama Sistemi (PCPC) kullanildi.Bu skorlama sistemi 1-6
puan arasinda degismektedir. 1: normal 2: iIhmh engellilik 3:
orta derecede engellilik 4: agir derecede engellilik 5: koma
veya vejetatif state 6: beyin 6lim. seklindedir. Tum hastalar



c¢ocuk yodun bakimdan cikarken bu siniflama kullanilarak
degerlendirildi. Sayisal verilerin normal dagihm durumu
Kolmogorov-Smirnow ve Shapiro-Wilk testleriyle, normal
dagihm gostermeyen sayisal verilerin  dagilimi ortanca
(min- max) seklinde gosterildi. Normal dagihm gdstermeyen
bagimli sayisal degiskenler arasindaki farklar Wilcoxon testi
ile degerlendirildi. Calisma icin hastanemiz etik kurulundan
onay alinmistir ve calismamiz Helsinki ilkeler Deklerasyonuna
uyularak gerceklestirilmistir. Tim hasta ebeveynlerinden

bilgilendirilmis onarm formlari alinmistir.
Bulgular

Calismaya daha oncesinden saglikli olan 11 kiz, 14 erkek
olmak lizere toplam 25 hasta dahil edildi. Ortanca yaslari 13
ay (min: 1 ay max: 16 yas ) idi.Hipoksi etyolojisi ise sirayla su
sekildeydi ; Hastane digi arrest (15 hasta) , 5 hasta akut gelisen
hava yolu obstiiksiyonu, 2 hasta suda bogulma, 2 hasta
baska hastanelerde iyi tedavi edilememis hipovolemik sok
ve 1 hastada da yabanci cisim aspirasyonu mevcuttu. Akut
hipoksiden gecen hastalarin 6'sinda aspirasyon ve aspirasyon
pnomonisi tespit edildi.

Hastalarin gelis Glaskow koma skalasi (GKS) median:6 ( min: 3
max: 15 ) iken; yogun bakimdan cikis GKS: 10 ( min: 6 max: 15
) olarak tespit edildi.Kardiyopulmoner resiisitasyon 18 hastaya
uygulanmis olup, ortanca resusitasyon suresi 15 dak idi. (min:
10 dak maximal 60 dak) Cocuk yogun Bakim (initesinde 18
hastaya invaziv mekanik ventilasyon uygulanmis olup, 7
hastanin rezervuarli maske ile oksijen tedavisi aldigi gézlendi.

Hastalarin cocuk yodun bakima yatistaki ilk muayenesinde;
pupil incelemesi sonucu direk i1sik refleksi 18 hastada bilateral
pozitif alinirken, 7 hastada alinamadi. 13 hastada pupiller
izokorik iken, ,6 hastada pupiller myotik, 6 hastada fix
dilateydi. Hastalarin gelis kan gazlarinda ortanca pH: 7.1 ( min:
6,9 max: 7,3) , laktat diizeyi 46 mMol/L( min: 8 max: 145 )ve
HCO3 diizeyleri 13 ( min: 4 max : 25 ) olarak bulundu. Hipoksi
sonrasinda hastalarin Cybi'ye yatistaki ve 24 saat sonraki

laboratuar degerleri Tablo 1 'de gosterilmistir (Tablo 1).
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Tablo 1'e detayli bakildiginda hastalarin arrest olduktan hemen
sonra kan gazinda asidozda olduklari, Hco3'lin belirgin diisiik
oldugu,Laktat'in yiksek, AST'nin ve CK'nin yiksek oldugunu
ve Cocuk Yogun Bakim Unitesi'ne yatirilip hizlica uygun tedavi
baslandiktan 24 saat sonra hastalarin asidozdan ciktigi, kan
pH'sinin, AST/ALT/CK degerlerinin ve Laktatin hizlica normale
geldigini gdérmekteyiz ve bu sonuglar istatiksel olarak anlamli
saptandi.( p<0,05)

25 hastanin cocuk yogun bakimda ortanca yatis suiresi: 10 giin
(min:4 glin - max:85 giin )saptanirken, toplam hastanede yatis
sresi ortancasi 20 glin (min: 8max:140 giin )olarak gorild.

25 hastanin 6 tanesi ilk 72 saat icinde ex olurken, 19 hastanin
yogun bakim tedavisi tamamlanip servislere devredildi.
Ex olan hastalarin gelis GKS: 3 ve resisitasyon siiresi 30
dakikadan uzundu, ilk norolojik muayenelerinde 1sik refleksi
alinmiyordu ve pupiller fix dilate olarak gorildi,destek
tedavisine ragmen norolojik muayene bulgularinda degisiklik
olmadi,3 hastaya beyin 6limi tanisi koyuldu fakat aile organ
donasyonu olmay! kabul etmedi. Diger 3 hasta nazokomiyal
enfeksiyonlar nedeniyle kaybedildi.Cocuk yogun izleminde
norolojik muayene ve radyolojik olarak beyin 6demi saptanan
16 hastaya antiddem tedavi olarak hipertonik salin (%3 NaCl)
ve basa 30 derece elevasyon uygulandi .

Akut Hipoksiden gecen hastalar hemodinamik olarak
stabillendikten ve hipoksi Uzerinden 5-7 gin gectikten
sonra nororadyolojik gorlntileme ve es zamanl olarak
EEG cekilerek beyin aktivitesi degerlendirildi.Hastalarin
10 hastada

bazal ganglion tutulumu ( Sekil 1a ve 1b), 6 hastada ise

nororadyolojik  gorintilenmesinde sadece
hemisferik tutulum (Sekil 2a ve 2b) 9 hastada bazal ganglion
ve watershed sulama alanlarinda tutulum (Sekil 3 a ve 3b)
saptandi. Elektroensefalografik incelemesinde ise; toplamda
18 hastaya yogun bakimda sartlarinda hasta basinda EEG
cekilebildi, bunlardan bir tanesi yogun artefakt nedeniyle net
degerlendirilemedi, geriye kalan 7 hastanin bulgulari normal
sinirlardaydi. Yedi hastada zemin aktivitesinde anormallik
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saptanirken bunlardan 3’'Une ayni zamanda epileptik

anormallik de esik ediyordu. Toplamda 6 hastada epileptik

anormalligin varhigi saptand..

Sekil 1: Bilateral Globus Pallidusda (a) ve serebral pedinkillerde (b)
difflizyon kisitlamasi gosteren akut hipoksik degisikliklerle uyumlu

alanlar izlenmektedir.

Sekil 2: a: 800 b: (ADC) sekanslarda diffiizyon agirlikli incelemede
sol sentrumsemiovale diizeyinde , sol paryetal bolgede subkortikal-
derin beyaz cevher alanlarinda akut iskemi ile uyumlu diffiizyon

kistlanmasi gozlenmektedir.

Sekil 3: a: Bazal gangliyon diizeyinde b: sol ylksek paryetal bélgede

kortikal diizeyde akut iskemiye sekonder kisitlanmis difflizyon

alanlari gosterilmistir.

18 tane hasta mekanik ventilasyonda izlenirken, 6 hastaya
acildi, 12 hasta ekstiibe edildi.
gastrostomi takildi.6 hastaya trakeostomi ve ev tipi ventilator

trakeostomi 4 hastaya
destedi verildi. 12 hastaya akut konvilziyon nedeniyle

antiepileptik tedavi uygulandi.Hicbir hastaya terapotik

hipotermi tedavisi uygulanmadi. Cocuk néroloji takiplerinde

yatis ve taburculuk sonrasi en az 1 yillik sirelik izlemde
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bu hastalardan antiepileptik tedavi baslanan 12 hastanin
sadece 3 tanesinde semptomatik epilepsi tanisi koyulup uzun
sureli antiepileptik ila¢ aldigi goriildi. 3 hastada tetraparezi,
4 hastaya da paraparezi nedeniyle antispazmodik tedavi
verildi. Bltlin hastalara yattiklari stire boyunca fizik tedavi
uygulandi, ayaklarina istirahat splinti takildi ve tim ailelere
fizik tedavi,aspirasyon ve beslenme egitimi verildi.

CYBU'de arrest sonrasi degerlendirme icin Pediatrik Serebral

Performans Kategori Skorlama Sistemi (PCPC) kullanildi. Bu
skorlama sistemine gore hastalarimizin PCPC &zellikleri tablo

2 de gosterilmistir (Tablo 2).

Sonucta;

25 hastanin 6 tanesi CYBU'de yatarken ilk 72 saat icinde ex
oldu, geriye kalan 19 hastanin 6'sI trakeostomi ve ev tipi
ventilator ile evine gonderildi, 3 hasta tetraparezi olarak
izlendi, %36 kotl norolojik prognoz gorilirken, 10 hastada
(%45 ) iyi norolojik prognoz izlendi.

Tartisma

Bu calismada iki yillik strecte akut hipoksi ile kabul edilen
oncesinde saglikli olan 25 olgunun verileri incelenmis olup;
25 hastanin 6 tanesiilk 72 saat icinde ex olurken, 19 hastanin
yogun bakim tedavisitamamlanip servislere devredildi. 18 tane
hasta mekanik ventilasyonda izlenirken, 6 hastaya trakeostomi
acildi, 12 hasta ekstibe edildi. 4 hastaya gastrostomi takildi.6
hastaya trakeostomi ve ev tipi ventilatdr destegi verildi. 12
hastaya akut konviilziyon nedeniyle antiepileptik tedavi
uygulandi.

Cocuk yogun Bakim Unitesi(CYBU)'ne akut hipoksi nedeniyle
yatan hastalarda beyin hasarina yol acan(travma, arrest,
bogulma, asi, hava yolu obstriksiyonu gibi)nedenler
gosterilmistir. Tedavide dnemli olan primer beyin hasarindan
cok sekonder beyin hasari gelismesini onlemektir. [6]. Primer

beyin hasari olay yerinde olmustur, CYBU'de izlenirken

hastalarin  nébet kontroli  saglanmali,  hiponatremi,
hipokalsemi, hipoglisemi ve asidoz gibi durumlarin
dizeltilmesi, hipotansiyon gelismesi onlenmeli, atesi

distrulmeli, gerekliyse antiodem tedavi baslanmali,hastalarda
serebral perflizyon basinicini korumak icin ortalama arteryel



tansiyon yikseltiimeli ve kafa ici basing disirilmeye
calisiilmalidir. Kafa ici basing diistirmekicin bas 30C eleve edilir,
hipertonik salin tedavisi baslanir ve hasta entlibe ise end-tidal
CO2 seviyesi dlcllerek beyin perflizyonu optimal saglanmaya
calisihr. [7]. Tim hastalara optimal solunum ve kardiyak destek
verildi, ihmlr hipokapniile beraber hiperventilasyon uygulandi.

arteriyel CO2 diizeyi 30-35 arasinda tutuldu.

Akut hipoksiile CYBU'ye kabul edilen hastalarda nérolojik sekel
ve prognozu belirleyen 6nemli faktorler: gelis GKS, uygulanan
resusistasyon siresi, hastane disi arrest olmasi ve ilk 72 saat
icinde verilen uygun yogun bakim bakim tedavisidir.Fransa'da
cok merkezliyapilan bir calismada ¢ yilda akut hipoksi dykusu
olan 57 hasta alinmis, basvurudan ilk 24 saat icinde 12 hasta
ex olmus, 3 hasta uyanmis ve 42 hastanin norolojik durumlari
takip edilmis, %38 oraninda iyi norolojik prognoz gosterilmis.
Yine ayni calismada resusitasyon siresi >10 dakikadan uzun
olmasi, gelis GKS<5 en kotli prognoza sahip olan hastalar
olarak bildirilmis. ( pozitif prediktif deger:%91,%100, sensitivite
%50, %54 bulunmus [2]. Bizim c¢alismamizda ilk 72 saatte
6 hasta(%24) ex oldu, 6 hasta uyandi, 9 hasta tam sekelsiz
yogun bakimdan taburcu edildi.Literattirde Hipoksik iskemik
ensefalopati de mortalite %34-%73 oraninda bildirilmistir [8].
Bizim calismamizda mortalite %24 olarak goruldi.

Arrest sonrasi CYBU'de izlenilen hastalarin morbidite ve
mortalitesi cok yiksektir ve uzamis yatis stiresi nazokomiyal
enfeksiyonlar ve ciddi bir maliyete yol agmaktadir. Ronko
ve arkadaslarinin yaptigi bir calismada akut hipoksi sonrasi
yasayan serebral palsili cocuklarin hastanede yatis maliyeti
serebral palsili cocuk basina 100.000 dolar iken , kaybedilen
cocuklar icin bu maliyet 10.667 dolar olarak bildirilmistir. [9].
Akut hipoksi sonrasi rehabilitasyon ihtiyaci olan ¢ocuklarin
hastanede yatis stireleri uzundur ve maliyeti ylksektir.

Akut hipoksik hasar sonrasi prognozu uzun donemde
belirleyen faktorler ise evde oksijen destegi, nazogastrik tiiple
yadagastrostomiile beslenme, trakeostomive ev tipi ventilator
olup olmamasidir. 2017 yilinda yenidogan yogun bakimda
yapilmis 79 hastanin dahil edildigi bir prospektif ¢alismada
akut hipoksiden 72 saat sonra organ yetmezliginin eslik ettigi
en stk da solunum ve kardiyak yetmezlik goruldigu bildirilmis.
asidoz stiresi ve derinligi ne kadar agirsa o kadar cok organ
yetmezligi goruldigiu soylenmis [10].Bizim ¢alismamizda 6
hastada >4 organ yetmezligi, 3 hastada 3 organ yetmezIligi
saptanirken 2 hastada da 2 organ yetmezIligi gorildu. En sik
gorulen organ yetmezlikleri solunum ve hepatik yemezlik iken
bunu kardiyak yetmezlik takip ediyordu.
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Cahsmanin kisitliliklari retrospektif kohort calismasi olmasi ve
vaka sayisnin az olmasidir. Akut hipoksi ile basvuran hastalarin
¢ocuk yodun bakimdan taburculuk sonrasi uzun dénemde
norolojik takip ve radyolojik goruntileme yapilmamasi da
diger bir kisithhk olarak degerlendirilebilir.

Sonu¢

Cahsmamizda ; iki yillik stirecte akut hipoksi ile kabul edilen
oncesinde saglikh olan 25 olgunun verileri incelenmis olup
%36 kot norolojik prognoz goriiliirken, 10 hastada ( %45 ) iyi
norolojik prognoz izlendi.
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Novel prognostic markers associated with poor survival in stage lll
rectal cancers: Invasive growth pattern and Tumor necrosis

Evre lll rektal kanserlerde kot sagkalim ile iliskili yeni prognostik belirtecler:
Invasiv biiyiime paterni ve Timér nekrozu

Mehmet ZENGINY

Kirikkale University, Department of Pathology, Kirikkale/Turkey.

Abstract

Aim: Rectal carcinomas (RC) are one of the most common cancers in the Western World. TNM system is the most significant
predictive indicator in these tumors but patients characterized by the same stage often have prominent distinct survival.

In this research, we analyzed the survival effect of Invasive growth pattern (IGP) and Tumor necrosis (TN) in stage Il RC.

Material and Methods: A hundred forty-five patients operated for stage Ill RC during 1999-2012 at Kirikkale University
were included in this research. These parameters were scored on hematoxylin and eosin stained sections. The relationship

between the results and the clinicopathological characteristics was analyzed.

Results: These parameters were significantly upregulated in RCs which classified as higher tumor size (IGP: p<0.001; TN:
p=0.033), higher pT (IGP: p=0.016; TN: p=0.047), angiolymphatic invasion (IGP: p=0.025), high number of metastatic lymph
nodes (IGP: p<0.001; TN: p=0.001), advanced stage (IGP: p<0.001; TN: p=0.018), and advanced grade (IGP: p<0.001). In
univariate analysis, patients with these two parameters had worse 5-year survivals ([IGP= RFS: 50%, p=0.001; 0S=55%,
p=0.003], [TN= RFS: 53%, p=0.005; OS: 58%, p=0.017]). Multivariate analyzes confirmed that these two parameters are
independent worse survival parameters for RFS (IGP=Hazard ratio [HR]: 1.58 [1.05-2.66], p=0.005; TN=1.44 [1.07-2.34],
p=0.013) and OS (IGP=HR: 1.55[1.11-3.18], p=0.008; TN= 1.38 [1.09-2.28], p=0.024). In addition, IGP was found to be more
successful than TN.

Conclusion: Our data suggest that IGP and TN provide valuable prognostic information for RC, and adding these
parameters to the current risk classification may contribute to better patient selection.
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Oz
Amag: Rektal kanserler (RK) bati diinyasinda en sik gorilen kanserlerden biridir. RK icin en 6nemli prediktif gosterge TNM
sistemidir. Bununla birlikte, ayni timor evresi ile karakterize edilen hastalar siklikla belirgin farkli sag kalimlara sahiptir. Bu

arastirmada, stage Ill RK'larda Invasiv biiylime paterni (IBP) ve Timér nekrozu (TN)'nun hayatta kalmaya etkisini analiz ettik.

Gereg ve Yontemler: 1999-2012 yillari arasinda Kirikkale Universite'sinde stage Ill RK nedeniyle opere olan yiizkirk bes hasta
bu calismaya dahil edildi. Bu parametreler hematoksilen ve eozin boyali kesitlerde skorlandi. Sonuglar ve klinikopatolojik

ozellikler arasindaki iliski analiz edildi.

Bulgular: Bu parametreler, biyiik boyutlu timér (iBP: p<0.001; TN: p=0.033), ileri PT (iBP: p=0.016; TN: p=0.047),
angiolymphatic invazyon (iBP: p = 0.025), lenf nodu metastazi saylsl (iBP: p<0.001; TN: p=0.001), ileri evre (iBP: p<0.001;
TN: p=0.018) ve ileri grade (iBP: p < 0.001) bulgusu gésteren RK'larda anlaml olarak artiryordu. Tek degiskenli analizde,
bu iki parametreye sahip hastalar 5 yillik kétii sagkalima sahipti ([IBP= RFS: 50%, p=0.001; 0S=55%, p=0.003], [TN= RFS:
53%, p=0.005; OS: 58%, p=0.017]). Cok degiskenli analizler, bu iki parametrenin RFS (iBP=Hazard ratio [HR]: 1.58 [1.05-
2.66], p=0.005; TN=1.44[1.07-2.34], p=0.013) ve OS (iBP=HR: 1.55 [1.11-3.18], p=0.008; TN= 1.38 [1.09-2.28], p=0.024) icin

bagimsiz bir kotu hayatta kalma parametresi oldugunu dogruladi. Ayrica, IGP'nin TN'den daha yararl oldugu bulundu.

Sonug: VerilerimiziBP ve TN'nin RKicin degerli prognostik bilgiler sagladigini ve mevcut risk siniflamasina bu parametrelerin

Introduction

In the Western World, rectal cancers (RC) are one of the most
frequent tumors. Prognosis is mainly affected by the spreading
of the tumor at the diagnosis time. In the late stage of patients,
especially stage lll, there is generally a poor survival with an
approximately 50-60% of 5-year overall survival after surgery
and using of adjuvant chemo-radiotherapy is certain [1].
However, the same stage patients of cancer have often
prominent distinct prognosis. In these cases, the TNM system
does not consider other evidence that allows risk stratification
such as Invasive growth pattern (IGP) and Tumor necrosis (TN).
This is a particular clinical challenge and recent markers are
needed to determined high-risk cases in RC [2].

Various histological features, including tumor differentiation,
nodal metastases, and perineural or angiolymphatic invasion
have been described as predictors of tumor recurrence. Since
1987, many studies described the presence of the IGP as a
survival marker in RC with pushing cancers having a good
prognosis than infiltrative cancers [3,4]. In addition, the IGP of
RC's with liver metastases were shown to predict prognosis
after liver resection [5]. However, it is not known whether the
IGP is a response to local tumor-stromal interaction, genetically
determined feature of the tumor, or a combination of the two.
Moreover, TN has been considered as an independent survival
marker in RC [6, 7]. However, the mechanisms that support the
relationship between survival and necrosis are unclear.

eklenmesinin daha iyi hasta secimine katkida bulunabilecegini gostermektedir.

Anahtar kelimeler: invazif blylime paterni; timor nekrozu; rektal kanser; prognostik belirtecler; evre I

The main propose of this research was to investigate the
potential value of these two markers on recurrence and
survival in stage Ill RC patients.

Material and Methods
Patients selection

The study was approved by Kirikkale University Health
Research Ethics Committee (2019.05.12). In this study, all
procedures were consistent with the 1964 Helsinki declaration
and the ethical standard of the national/institutional research
committee. Informed consent was obtained from patients
individually. The author do not have any financial participation
and there is no conflict of interest.

In this retrospective research, all patients who surgically
resected for stage Ill RC in Kirikkale University between 1999-
2012 (n=145) were identified. In this database; age, pT, size,
number of lymph node metastasis, neural/vascular invasion,
grade, and stage were collected retrospectively. RCs were
categorized according to the following criteria: Age (mean age
was 75; <75 and =75), pT (pT1/pT2 and pT3/pT4), size (mean
size was 5,5 cm; = 5.5 cm and < 5.5 cm), perineural invasion
(Yes and No), angiolymphatic invasion (Yes and No), Number
of Lymph Node Metastasis (<7 and >7), stage (stage IlIA/IIIB
and stage llIC) and grade (Low/Moderate grade and High
grade). All cases were re-evaluated according to American
joint committee on cancer classification, 7th [8].
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Tissue Processing

Fixed in formalin, embedded in paraffin, archival tumor
specimens from a hundred forty-five patients who operated
for CRC during 1999-2012 at the Pathology department were
retrieved. From each patient, one tumor block demonstrated
the deepest invasively area was chosen. Cases were only
admitted finally when sufficient tissue remained in the paraffin
block for future review. A 4 um thickness section (n=145) was
taken from each block, and hematoxylin & eosin (H&E) was
stained.

Estimates of IGP and TN

IGP was evaluated by categorizing the tumors at the invasive front
for a pushing or an infiltrating tumor border. The recognition of
these categories was made at x 10 objective (4.9 mm?). The well
circumscribed invasive edge and the absence of tissue dissection
were defined as the pushing tumor border, whereas the
widespread dissection of the tissue with loss of a clear boundary
and mesenteric adipose tissue dissection by tumour glands or
cells were defined as the infiltrative tumor border.

TN was visually noted for all tumour sections. Our method
was the same with two previous studies [6, 7]. In H&E stained
sections, a tumor area that shows nuclear shrinkage, increased
eosinophilia, disappearance, fragmentation, and shadows of
tumor cells was recognized as TN. Although not required for
definition, the neutrophilic inflammatory infiltrates at tumor
boundaries was identified to support classification as necrosis.
Intraluminal necrosis was included in the evaluation of TN and
fulfilled the criteria. All the histological evaluations were made
blinded to the clinical information. Representative examples
of IGP and TN are shown in Figure 1a-1b.

Figure 1a: The recognition of Invasive growth pattern (IGP) was
made at a x 10 objective (4.9 mm?). IGP was recognized when there
was a widespread dissection of the tissue at the tumor margins with

loss of a clear boundary between tumor and host. Then, one area
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where the IGP was the most extensive was selected and, the clusters

were classified as invasive (a-b) and expansive (c-d) atx20 objective.

T8

Figure 1b: Tumor necrosis (TN) was specified as an area with
increased eosinophilia and nuclear shrinkage, fragmentation and
disappearance, with shadows of tumor cells visible to a variable
extent. Then, one area where the TN was the most extensive was
selected and, the clusters were classified as negative (a-b) and

positive (c-d) at a x20 objective.
Patients follow-up

Survival information was obtained from the archives
of Kirikkale University. In this study, survival rates were
evaluated for outcome measures. The event end-point time
was calculated from the primary surgery day. The follow-
up period was selected as a wide range of thirteen years in
order to make a more reliable decision about the relapse of
the cases. The time from surgery to death or distant and local-
regional recurrence time was called recurrence-free survival
(RFS). The time from primary surgery to the last follow-up day
or the death day was defined overall survival (OS). After sixty
months, the events were censored as sixty months.

Statistical Analysis

Descriptively data were listed using ranges, means and standard
deviation for continuous data and percentages and frequencies
for categorical data. Analyses of clinicopathological variables
of IGP and TN were carried by using the test of the Chi-Square,
and the test of Fisher’s Exact was applied when the Chi-Square
test was not available. The log-rank test was used for significant
differences between univariable survival groups and the Kaplan-
Meier method was used in survival curves. The Cox regression
model with a 95% confidence interval (Cl) and a hazard ratio
(HR) of 1.0 as a reference was used for the significant difference
between multivariable survival groups. All tests were bilateral
and P values less than 0.05 were noted as significant. SPSS 21.0
(IBM Institute, North Castle, USA) was used in the analysis.



Results
Patients characteristics

A hundred forty-five cases that surgically resected for RC were
included in the study. 92 (63.4%) of the cases were male and 53
(36.6%) were female. Average of age and size were 75,08 +7.45
(range:39-86) and 5.50+1.85 (range: 2-10), respectively. 24
(16.6%) of the cases were detected as PT1/PT2, 121 (83.4%)
as PT3/PT4 and 98 (67.6%) of the tumor was low/moderately
differentiated and 47 (32.4%) as poorly differentiated.

Assessment of IGP and TN

IGP and TN were scored on H&E stained sections mentioned
above. At low-power magnification, the distribution of these
parameters was not relatively homogeneous within slides.
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One suitable block was selected from each tumor that had a
good level of homogeneity of invasive edge and necrosis.

For IGP, 49 (33.8%) of patients were considered as positive
whereas 96 (66.2%) of patients were considered as negative.
Significantly association existed between the IGP and large size
(p<0.001), high pT (p=0.016), perineural invasion (p=0.025), high
number of metastatic lymph nodes (p<0.001), advanced grade
(p<0.001) and advanced stage (p<0.001). For TN, 35 (24.1%) of
patients were considered as positive whereas 110 (75.9%) of
patients were considered as negative. Significantly association
existed between the TN and large size (p=0.033), high pT
(p=0.047), high number of metastatic lymph nodes (p=0.001),
and advanced stage (p=0.018). The relationship between IGP/
TN and clinicopathological characteristics are shown in Table 1.
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Follow-up patients, respectively. For TN, eighty- five patients died
For IGP, in the follow-up period of thirteen years, eighty- five (58.6%; n=61 in positive, and n=24 in negative), and ninety-
patients died (58.6%; n=65 in positive, and n=20 in negative), Six patients had relapsed (66.2%; n=68 in positive, n=28 in
and ninety-six patients had relapsed (66.2%; n=72 in positive, negative). The 5-year RFS and OS ratios were 53.2% and 58.0%
n=24in negative). The 5-year RFS and OS ratios were 50.4% and in positive cases, versus 80.7% and 83.5% in negative patients,
55.2% in positive cases, versus 83.5% and 86.3% in negative  respectively (Table 2).

Survival analyses For TN, in univariate analysis, significant differences between

In univariate analysis, for IGP. significant differences between Survival groups were observed for RFS (p=0.005) and OS (p=0.017).

survival groups were observed for RFS (p=0.001) and OS (p=0.003). Lymph nodes status, grade and stage were significantly related to
an adverse outcome for RFS and OS (Table 2, Figure 2-3).
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Figure 2a: Relapse-free-survival curves of Invasive growth pattern

Kaplan-Meier survival curves were used for Relapse-free survival. P
value is significant at the 0,05 level.
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Figure 2b: Overall-survival curves of Invasive growth pattern

Kaplan-Meier survival curves were used for Overall survival. P value is
significant at the 0,05 level.
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Figure 3b: Overall-survival curves of Tumor necrosis

Kaplan-Meier survival curves were used for Overall survival. P value is

significant at the 0,05 level.

In multivariate analysis, IGP was an independent worse
prognostic parameter for RFS (HR=1.58 [1.05-2.66], p=0.005)
and OS (HR=1.55[1.11-3.18], p=0.008). In addition, TN was also
an independent worse prognostic parameter for RFS (HR=1.44
[1.07-2.34], p=0.013) and OS (HR=1.38 [1.09-2.28], p=0.024).
PT-stage, lymph nodes status and stage were significantly
related to an adverse outcome for RFS and OS (Table 2).

Discussion

The potential value of IGP and TN in stage lll RC patients was
examined in this retrospective research. Our findings suggest
thatIGP and TN acts a significant role in the metastatic process
of RC. If this evidence is confirmed within a more advanced
clinic study, these parameters can be preferred as a predictive
biomarker in RC.

In the World, one of the very commonly encountered
malignant cancers is RC. This highly malignant tumor is in the
third row for men and in the second row for the woman [1,
2]. For risk stratification of cancer, the TNM classification is the
main principle. Whereas there are several cases with the same
TNM stage of diseases that shows a different clinical outcome
and thus this order is not impeccable [2]. For example, it is well
known that a few portions of advanced (especially stage IlI)
tumors never recurrence which may a little of patients alone
benefited from adjuvant therapy, while in additionally 20-25%
of early stage (stage I/1l) tumor indicate adverse clinical course
[2]. For this reason, additional risk criteria including recent
markers are researched by broad consensus. The benefit of
IGP and TN in survival has been demonstrated by some recent
researches, also distinct from the TNM system [3-7]. So, these
parameters are a possible strongly survival marker.
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Histomorphological different tumor growth patterns in RC
were first reported by Jass in 1987 [3]. In several well-designed
retrospective cohorts in the literature, IGP was defined as a
negative prognostic factor in advanced stage RCs. These were
found that IGP is an independent prognostic parameter for
cancer-related death and recurrence (9-15). There are also
studies investigating the growth pattern of early stage RCs in
the literature. These studies report that IGP provides additional
prognostic information in these patients. For example, Cianchi
et al. reported a significant relationship between IGP and
prognosis in early stage RC patients (p <0.01) [16]. These
findings were also confirmed in a large cohort by Ueno et al. (P
=0.015) [14]. In our study, we found that IGP is an independent
prognostic factor for poor RFS and OS in stage Il RC patients
by supporting the above-mentioned studies.

In addition, another example of the prognostic value of IGP in
RCis thatit correlates with vascular invasion, which is common
in malignant tumors. For example, Ueno et al. described a
strong relationship of infiltrative growth pattern with the
presence of angioinvasion in RC [14]. This finding is consistent
with the correlation between IGP and increased vascular
invasion, as defined by Zlobec et al. [15]. In this research, we
also found a significant association between IGP and worse
prognostic factors including angiolymphatic invasion.

TN is a common feature of solid tumors, thought to reflect
intratumoral hypoxic environment due to rapid increase of
tumor cell numbers, such as lung [17], urothelial carcinoma
[18], breast [19], renal malignancies [20, 21], GIST [22] and
ewing sarcoma [23]. However, there is little information about
RCs and is limited to several studies [6, 7, 24]. Our observations
indicate that extensive TN is a good predictor for cancer-
specific survival and disease progression in RC.

TN shows a paradoxical prognostic relationship in which
increased tumor cell death indicates a more aggressive cancer.
This relationship can be explained by the fact that normal
blood flow in the tissue does not suffice for rapidly growing
tumor cells and therefore a hypoxic microenvironment is
formed [17]. However, it is still unclear whether inadequate
tumor vascularization and inadequate tumor oxygenation
are the only factors that cause TN. A statistically significant
relationship between the high TN rate and the high
proliferation rate supports this hypothesis in tumors with low
vascularity, e.g. papillary renal cell carcinoma [20, 21].

In this study, there are a few restrictions. The inherent of
retrospective analyses are firstly and foremost limitation. In our
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study, cases were treated with previous methods before 2012,
which produce a distinction between the treated researches
of RC today. We investigated IGP and TN using one block and
section, well known that this symbolizes only a little portion
of all tumor. This sampling bias was impossible to overcome
because of the retrospective researches, as the examination
cases had already been sampled and used for diagnostic
intention. Nevertheless, this study has been a large study of
these parameters among the studies in our country so far.

Conclusion

In our research, the presence of IGP and TN is related with
adverse prognostic factors in stage Ill RC. Therefore, these
parameters can be a good survival marker in surgically
operated RC cases. Adding these useful markers in the risk-
status should benefit a good stratification for treatment of RC.
In addition, IGP was found to be more useful than TN.

Abbreviations

RC:rectal cancer, AJCC: American Joint Cancer Committee, IGP:
Invasive growth pattern, TN: Tumor necrosis, HPF: High power
field, H&E: Hematoxylin and eosin, SD: Standard deviation, HR:
Hazard ratio, OS: Overall survival, RFS: Relapse-free survival
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1 Orjinal Makale

Sol ventrikiil destek cihazi implantasyonu sonrasi driveline ile iliskili
enfeksiyonlar: Tek merkez deneyimi

Driveline-related infections after left ventricular assist device
implantation: A single center experience
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Oz
Amag: Sol ventrikll destek cihazi sonrasi goriilen en sik komplikasyon driveline kaynakli enfeksiyonlardir. Bu komplikasyon

hastalarin hayat kalitesini ileri derecede bozmaktadir. Bu ¢alismanin amaci sol ventrikiil destek cihazi takilan hastalarda

driveline enfeksiyonlarini arastirmak ve tedavi stratejimizi ortaya koymaktir.

Gereg ve Yontemler: Mayis 2013 ile Ekim 2018 tarihleri arasinda sol ventrikul destek cihazi takilan 90 eriskin hasta
calismaya dahil edildi. Driveline enfeksiyon oranlari, 6zellikleri, patojen mikroorganizmalar arastirildi. Ayrica enfeksiyonlara

karsi uygulanan tedavi secenekleri incelendi.

Bulgular:Hastalarin ortalamayaslari 46,3+ 13,7 idive %83,3'(i (75/90) erkekti. Hastalarin %62,2'sinde dilate kardiyomiyopati
mevcuttu. TUm hastalarin %35,5'inde (32/90) driveline enfeksiyonu tespit edildi. implantasyon ve driveline enfeksiyonu
gorilme arasinda gecen ortalama stire 304+309(15-1500) glindu. Alinan siirtintli ve/veya doku kltirlerinde en cok tespit
edilen mikroorganizmalar gram pozitif koklar idi. Yedi hastada oral antibiyotik, 25 hastada ise hastaneye yatirilarak sistemik
antibiyotik tedavisine gereksinim duyuldu. On (¢ hastada oral/sistemik antibiyotik tedavisi ile enfeksiyon kontrol altina
alirken 15 hastada ise cerrahi olarak debridman yapildi, Gi¢ hastada driveline daha yukari bir bélgeye tasindi ve bir hastaya

kalp nakli gerekti. Hi¢cbir hastada cerrahi olarak cihazin ¢ikarilmasini gerektirecek kontrolsiiz enfeksiyona rastlanmadi.
Sonug: Sol ventrikil destek cihazlan ylksek oranda driveline enfeksiyonu oranlarina sahiptir; bu ¢alismada oran 1. yilda

%24,4 olarak bulunmustur. Oral veya sistemik antibiyotik tedavisi ile ve/veya secilmis vakalarda debridman tedavisi ile

enfeksiyon kontrol altina alinmis, nadiren driveline kablosunun taginmasi ve kalp nakline ihtiya¢ duyulmustur.

Anahtar kelimeler: Sol ventrikiil destek cihazi; driveline enfeksiyonu; ¢ikis yeri
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Abstract

Aim: The most common complication after left ventricular assist device implantation is driveline-induced infections.
This complication severely deteriorates quality of life of the patients. The aim of this study was to investigate driveline
infections in patients with left ventricular assist device and to introduce our treatment strategy.

Material and Methods: Between May 2013 and October 2018, 90 adult patients who underwent left ventricular assist
device implantation were included. Driveline infection rates, characteristics, pathogen microorganisms were investigated.
Treatment options for infections were also analyzed.

Results: The mean age of the patients was 46.3 + 13.7 and 83.3% (75/90) were male. Dilated cardiomyopathy was present
in 62.2% of the patients. Driveline infection was detected in 35.5% (32/90) of the patients. The mean time between
implantation and driveline infection was 304 + 309 (15-1500) days. The most commonly detected microorganisms from
swabs and/or tissue cultures were gram positive cocci. Seven patients required oral antibiotic treatment whereas 25
patients required systemic antibiotic treatment. While infection was controlled by oral/systemic antibiotic therapy in 13
patients, 15 patients underwent surgical debridement, three patients required translocation and heart transplant was
required in one patient. None of the patients had uncontrolled infection requiring device extraction.

Conclusion: Left ventricular assist device implantation carries high risk of driveline infection; In this study, the rate was
found to be 24.4% in the first year. Infection was controlled by oral or systemic antibiotic therapy and/or debridement

Giris

Kalp yetmezligi dinyada en 6nemli mortalite ve morbidite
nedenlerinden biridir ve her gegen giin kalp yetmezligi nedeni
ile hastaneye yatan hasta sayisi giderek artmaktadir [1]. Son
doénem kalp yetmezliginin altin standart tedavisi ortotopik kalp
naklidir, ne yazik ki, organ kisitliligi nedeniile bu hastalara yeterli
sayida kalp nakli yapilamamaktadir ve alternatif tedavilere
ihtiya¢c duyulmaktadir; bu sebeple implante edilebilen sol
ventrikll destek cihazlarinin, organ kisithligi nedeniyle kalp
nakline koprilenmesi veya ko-morbid hastaliklar nedeniyle
kalp nakline uygun olmayan hastalara destinasyon tedavi
secenegi olarak kullaniimasi giderek artmaktadir.

Sol ventrikil destek cihazlari, hastalarin kalp yetmezligi
semptomlarini azaltmakta, fonksiyonel kapasitesini artirmakta
ve yasam Kkalitesini iyilestirmektedirler [2]. ilk jenerasyon
cihazlar buyuk, guraltuli ve pulsatil bir mekanizmaiile alisirken,
teknolojinin gelismesi ile cihazlar kiicilmis, sessizlestirilmis
ve pulsatil akimdan ise devamli akim prensibi ile calismaya
baslamislardir. Yeni jenerasyon cihazlarda kanama, tromboz
gibi komplikasyon oranlari azalirken enfeksiyon oranlarinda pek
bir degisiklik olmamustir [3,4]. Bunun nedeni ise teknolojideki
tim gelismelere ragmen cihaz tamamen viicudun icine
alinamamustir; ayrica bu cihazlar, elektrik sinyallerinin kontrol

Unitesine iletilmesi ve enerjinin pillerden cihaza dogru ilerlemesi

therapy in selected cases, driveline translocation and heart transplant were rarely required.

Key words: Left ventricular assist device; driveline infection; exit site

icin perkltan bir kabloya ihtiya¢ duymaktadirlar. Driveline
kablosu, abdominal duvar boyunca tiinel olusturulduktan sonra
Ust abdominal bolgeden ¢ikmakta ve bu bdlgede enfeksiyona
acik bir alana sebebiyet vermektedir.

Driveline enfeksiyonu, sol ventrikil destek cihazi takildiktan
sonra gorilen en sik komplikasyondur [5]; literatiirde %14-
28 oraninda rastlanilmaktadir [4,6,7]. Driveline enfeksiyonu
morbidite riskini arttirirken, enfeksiyonun disseminasyonu ile
inme ve pompa trombozu riskini yikselterek mortalite oranlarini
da arttirabilmektedirler [8,9]. Driveline enfeksiyonun tedavisi
zor ve uzun soluklu olabilmektedir. Antibiyotik secimi, stresi
ve ne zaman cerrahi midahale edilecegine dair uluslararasi
kabul gormis bir kilavuz bulunmamaktadir; her merkezin
kendine 6zgui cesitli protokolleri mevcuttur ve bu protokollerin
bir standardizasyonu mevcut degildir. Ayrica driveline cikis yeri
icin hangi pansuman malzemesinin kullanilacagi ve ne siklikta
pansuman yapilmasina dair de bir konsensiis yoktur.

Bu calismada, merkezimizde devamli akim ile calisan sol
ventrikiil destek cihazi takilan hastalarda driveline enfeksiyon
oranlari ve tedavi stratejimiz ortaya konulmustur.

Gereg ve Yontemler

Yerel etik kurul kararinin alinmasini takiben Mayis 2013 ile
Ekim 2018 tarihleri arasinda devamli akimli sol ventrikil
destek cihazi takilan 90 eriskin hasta calismaya dahil edildi
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ve verileri retrospektif olarak analiz edildi. Tim hastalardan
bilgilendirilmis onam formlar alindi. Biventrikiiler destek
ihtiyaci olan hastalar, izole sag ventrikiil destek pompasi
takilan hastalar, ilk 30 glinde 6len veya erken donem nakile
(ilk 30 gilin) koprilenen hastalar ve 18 yasin altindaki hastalar
calisma disi birakildi. Calismada ¢ farkh sol ventrikul destek
cihazi kullanildi. Driveline enfeksiyonu olan tiim hastalardan
surlinti ve/veya ameliyat sirasinda doku kiiltirleri alindi
ve mikrobiyoloji laboratuvarina gonderildi; kaltir ve
antibiyogram sonucu beklenmeden enfeksiyon tespit edilir
edilmez proflaktik antibiyotik tedavisi baslandi, kultir ve
antibiyogram sonuglandiktan sonra antibiyotik tedavisi
spesifiklestirildi. Hastalarda bobrek fonksiyon bozukluklari

mevcut ise dozlar ona godre ayarlandi.
Driveline enfeksiyonu tanim:

Driveline enfeksiyonu tanimi International Society for Heart
and Lung Transplantation konsensis kriterlerine uygun
olarak yapildi (puriilan drenaj, apse veya enfeksiyon traktinda
bulunan diger enfeksiyonlar) [10]. Driveline enfeksiyonu ilk
6 ay icinde ise erken, daha sonra tespit edildi ise ge¢ olarak
tanimlandi. Ayrica enfeksiyon muskdler fasiyanin izerinde ise
ylzeyel, fasiya ve kaslar olaya istirak etti ise derin enfeksiyon
olarak tanimlandi.

Driveline gikis teknigi:

Mediyan sternotomi ile implantasyon yapilan tim hastalarda
driveline rektus kasinin altindan ilerletilerek karnin sag Ust
tarafindan, sol torakotomi ile implantasyon yapilanlarda ise
karin duvarinda soldan saga rektus kilifinin altinda bir tiinel
olusturularak yine karin sag st tarafindan ¢ikarildi. Poliflaman
2/0 dikislerle driveline cilde sabitlendi ve dikisler poliklinik
takipleri sirasinda alinmadan yerinde birakildi.

Driveline bakimi:

Postoperatif erken dénemde pansumanin kirlenmesine gore
glinde birkag sefer, hasta stabil olduktan sonra, eger akinti yok
ise glinde tek sefer %10 povidon iyodin ile pansumani takiben
driveline tamamen kapanacak seklide driveline bakimi
yapildi. Eger akinti var ise %10 povidon iyodin ve rifampisin
ile, kuru kalacak sekilde glinde birka¢ defa pansuman yapildi.
Hastalar, kendi ve ailelerine nasil driveline bakimi yapilacagina
dair hemsireler ve doktorlar tarafindan gerekli egitimler
(pansuman, banyo ve kiyafet degistirme) verildikten sonra
taburcu edildi. Taburculuk sonrasi hastalar ve/veya yakinlar
glinde tek sefer %10 povidon iyodin ile driveline tamamen
kapal kalacak sekilde ve oynamasini engelleyici sabitleyici
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kullanarak driveline bakimlarini yaptilar. Herhangi bir akinti
veya kotu koku oldugunda hastalara vakit kaybetmeden
hastaneye basvurmalari dnerildi.

istatistiksel analiz

istatistiksel analiz SPSS versiyon 15.0ile yapildi. Stirekli degiskenler
ortalama + standart sapma, kategorik degiskenler ise say ve
frekans olarak belirlendi. Degiskenlerin dagiimi Kolmogorov-
Smirnov testiile degerlendirildi. Olaysiz takip siiresini hesaplamak
icin Kaplan Meier sag kalim analizi kullanild.

Bulgular

Hastalarin ortalama yaslan 46,3 + 13,7 idi ve %83,3' i (75/90)
erkekti.
mevcuttu. Hasta karakteristikleri tablo 1 de 6zetlenmistir. TUm

Hastalarin  %62,2" sinde dilate kardiyomiyopati
hastalarin %35,5'inde (32/90) driveline enfeksiyonuna rastlandi,
birinci yilin sonunda driveline enfeksiyonu goériilme orani ise
%24,4 idi. implantasyon ve driveline enfeksiyonu gériilme
arasindan gecen siire ortalama stire 3044309 (15-1500) giindi.

Tum hastalar nakil, 6lim veya calismanin sonuna kadar takip
edildi. Ortalama takip siresi 655+499 (31-2230) glindi. Takip
sirasinda hicbir hasta enfeksiyon nedeniyle kaybedilmedi.

Ortalama entiibasyon siiresi 2,3+6,1 guin iken, ortalama yogun
bakim siiresi 9,9+12,2 glin idi. Elli dokuz hastaya implantasyon



icin mediyan sternotomi yapilirken 31 hastaya sol torakatomi

yapildi. Hastalarin %14,4’ (ine ise operasyon sirasina ek girisim
gerekti. Elli iki hastaya HeartWare HVAD (Medtronic Inc.,
Minneapolis, Minnesota, USA), 3 hastaya Heartmate Il (Abbott
Inc.,, Chicago, Illinois, USA) ve 35 hastaya da Heartmate llI
(Abbott Inc., Chicago, lllinois, USA) implante edildi. Operatif
ve postoperatif veriler tablo 2 de 6zetlenmektedir.

Driveline enfeksiyonu olan hastalarin hepsinde sirinti
kilturlerinde veya ameliyat sirasinda cikarilan dokularda
mikroorganizma Gremesi tespit edildi. Driveline enfeksiyonuna
neden olan mikroorganizmalarin prevalanslari tablo 3'de
gosterilmistir; en ¢ok tespit edilen mikroorganizmalar gram
pozitif koklar idi; Gram negatifler arasindan pseudomonas en
sik gériilen patojendi. identifiye edilen mikroorganizmalar:
Staphylococcus aureus (17/32 hasta), Staphylococcus
epidermidis (4/32 hasta), diger stafilokoklar (2/32 hasta),
enterokoklar (2/32), Acinetobacter baumanii (2/32 hasta),
Pseudomonas Aeruginosa (3/32 hasta), Proteus mirabilis
(1/32 hasta) ve 1 hastada ise enfeksiyondan sorumlu birden
fazla mikroorganizma mevcut idi. Alti aydan Once tespit
edilen enfeksiyon orani %47 (15/32) iken ge¢ enfeksiyon
17 (%53) hastada tespit edildi. Driveline enfeksiyonlarin 21
tanesi ylizeysel enfeksiyon iken 9 tanesi daha derin katmanlari
tutmus idi, iki hastada enfeksiyonun ilerlemesi ile pompanin
enfeksiyonu ve bakteriyemi gerceklesti; bu iki hastadan bir
tanesine 700 glin sonra basarili bir sekilde kalp nakli yapilirken,
diger hasta halen antibiyotik supresyon tedavisi altina acil
kalp nakil listesinde beklemektedir. Yedi hasta hastaneye
yatirlmadan ayaktan oral antibiyotik tedavisi ve gilinliik %10
Povidon iyodin ile yara kuru kalacak sekilde her giin en az 1
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sefer pansuman ile tedavi edildi, 25 hastada ise hastaneye
yatirilarak sistemik antibiyotik tedavisine gereksinimi duyuldu.
On U¢ hastada oral/sistemik antibiyotik tedavisi ile enfeksiyon
kontrol altina alirken 15 hastada ise antibiyotik tedavisi yetersiz
kaldi ve cerrahi olarak debridman yapildi, ti¢ hastada driveline
daha yukari bir bolgeye tasindi ve 1 hastada kalp nakli gerekti
(Tablo 4). Uc hastada ise negatif basincli vac tedavisi gerekti ve
hicbir hastada cerrahi olarak cihazin ¢ikarilmasini gerektirecek
kontrolsiiz enfeksiyona rastlanmadi. Hicbir hastada enfeksiyon

tespit edilmeden 6nce travma hikayesine rastlanmadi.

Oral veya parenteral antibiyotik tedavisi alan hastalarin
ortalama antibiyotik tedavi siresi 82+153 (5-700) glin idi.
Yirmi hastada rekiiren enfeksiyona rastlandi, 12 hastada ise bir
daha driveline enfeksiyonuna rastlanmadi. On (¢ hastada bir
sefer girisim yeterli iken bes hastada ikinci girisim bir hastada
ise Uclncl girisim gerekti. Hasta poptlilasyonumuzda toplam
58 hastada hicbir sekilde driveline ile iliskili bir enfeksiyon
gorilmezken, driveline enfeksiyonundan bagimsiz yasam 1.
yilin sonunda %75,6 bulundu (Sekil 1).
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Sekil 1. Driveline enfeksiyonundan bagimsiz yasam, birinci yil
driveline enfeksiyon orani %24,4 (22/90 hasta).

Tartisma

Son donem kalp yetmezliginin tedavisinde sol ventrikdil
destek cihazlari (nakile kdpriilemek veya destinasyon tedavisi)
giderek artan sayida kullanilmaktadir. Driveline enfeksiyonu
ise sol ventrikil destek tedavisinin en ©&nemli morbidite
nedeni olmaya devam etmektedir. Sol ventrikil destek
cihazlarinin dizayn ve boyutlarinda bir¢cok gelisme oldugu
halde bu cihazlar tamamen viicut icine alinamamis ve halen
enerji ve veri transferi icin ekstrakorporeal bir kabloya ihtiyag
duymaktadir. Bu kabloyu olusturan materyal, bakteri biyo-
filmlerinin olusmasi icin ideal ortami saglarken bu kablonun
cikis yeri ise mikroorganizmalarin viicut icine girmesini
kolaylastirmaktadir [11]. Driveline enfeksiyonu, sol ventrikiil
destek tedavisi icin dnemli bir ylk olmaya devam etmekte
ve artmis antibiyotik kullanimi, cerrahi girisim ve hastalarin
hayat kalitesinin dismesine neden olmaktadir. Ayrica bu
istenmeyen komplikasyon planlanmayan hasta yatislarini ve
saglik giderlerini artirmaktadir [12]. Bu ¢alismanin sonucunda,
calismaya dahil edilen hastalarin l¢te birinde herhangi bir
zamanda driveline ile iliskili bir enfeksiyon tespit edildi.
Onceki raporlar ile kiyaslandiginda benzer oranlarda bu
komplikasyona rastlanirken, daha énce yayinlanan raporlara
gore daha ge¢ bir zamanda bu enfeksiyona rastlandi [3,13].
Alinan kultirlerden Uretilen en sik patojenler cilt florasi
ile iligkili olarak bulundu. Hastalarin buyik bir cogunlugu
antibiyotik ve cerrahi debridman ile tedavi edildi, genis
debridman, kablonun translokasyonu ve negatif basin¢h vac
tedavisine ise ¢ok az hastada ihtiya¢ duyuldu.
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Driveline cikis yerine olan travmalar buradaki enfeksiyon riskini
artirmakta ve buranin travmadan korunmasi enfeksiyonun
korunmasi icin 6nemli bir husus teskil etmektedir [14]. Bizim
hasta poptulasyonumuzda hicbir travma iliskili enfeksiyona
rastlanmamistir.  Driveline enfeksiyonlarinin  bircogu cilt
florasindan kaynaklanmaktadir ve perioperatif antibiyotik
proflaksisi bu komplikasyondan korunmak icin ¢cok 6nemlidir
[15]. Enfeksiyonun ilerlemesi, buna bagli mediastinit, sepsis
gerceklesebilir ve pompanin degisimi gerekebilir [16]. Bu
calismanin sonucunda tim hastalar cihaz ¢ikarilmadan tedavi
edilebildi. Eger hasta kalp nakline uygun ise ve enfeksiyon
kontrol altina alinabilirse pompa degisimi yerine antibiyotik
supresyon tedavisi altina hastaya kalp nakli de yapibilmektedir.
Bizim hasta populasyonumuzda kontrolsiiz enfeksiyona bagh
pompa degisimi gerekmedigi halde 2 hasta derin driveline
enfeksiyonuna bagli olarak acil kalp nakil listesine alindi ve bir
tanesi basaril bir sekilde kalp nakline koprilendi.

Enfeksiydz mikroorganizmalarin en énemli giris yerleri erken
dénemde implantasyon icin yapilan cerrahi insizyon yerleri
ve driveline kablosunun ¢ikis yeridir. Perioperatif antibiyotik
proflaksisi ve sonraki hasta takiplerindeki driveline pansuman
ve bakimi bu komplikasyonun azaltilmasinda anahtar rol
oynamaktadir. Bizim merkezimizde driveline bakimi %10
Povidon Iyodin ile giinlik pansuman yapilmasi ve driveline
¢ikis yerinin tamamen kapatilmasi ve kablonun oynamasina
engel olmak icin sabitleyici cihaz veya bant kullaniimasi
seklindedir, fakat driveline bakimi her merkeze gore farkliliklar
ihtiva etmektedir. Pansumanin ne ile yapilacagi ve ne siklkta
yapilacagina dair bir standart bulunmamaktadir. Literatiirde,
cesitli farkh sollsyonlarla driveline c¢ikis bakimi yapilmis;
Menon [17] ve ark. merbromid antimikrobiyal soliisyon
kullanmis ve daha az oranda enfeksiyona rastlandigini ortaya
koymustur, gene benzer seklide Cagliostro [18] ve ark yeni
driveline bakim sistemi ile ve Aslam [13] ve ark. ise gimusli
preparatlar kullanarak enfeksiyon oranlarini azalttiklarini ortaya
koymuslardir. Fakat Zainah [19] ve ark. giimuslii preparatlarin bir
faydasi olmadigini ortaya koymusglardir. Bir baska calismada ise
pansuman sikliginin enfeksiyon oranlarini etkilemedigi ortaya
konulmustur [20]. Driveline kablolarinin cilt altina tutunmasi ve
doku proliferasyonunu kolaylastirmak icin cihazlarin driveline
kablolarinin en dis katmani politetraetilen ile kaplidir. Bu
bdlgenin enfeksiyonu artirdigina ait tartismalar mevcuttur; Dean
ve ark bu bdlgenin tamamen cilt altinda kalmasinin enfeksiyon
oranlarini azalttigini ortaya koymustur [21]. Bu teknik, bizim
hasta popllasyonumuzda driveline enfeksiyonunu azaltmak
icin hemen her hastaya uygulanmistir.



Calismamizda en cokizole edilen mikroorganizmalar stafilokok
aureus, koagulaz negatif stafilokoklar ve pseudomanas
aeruginosadir; bu mikroorganizmalar insan cilt florasinda
en sik rastlanan mikroplardir. Benzer olarak bircok ¢alismada
gosterilmistir ki en sik izole edilen mikroorganizmalar cildin
florasina ait olanlandir [22], insan cildi normalde patojen
bakterilerin iceri girmesini engelleyen bir bariyer saglar iken
bltlinliglu bozuldugunda kendi florasinda mevcut olan
bakteriler enfeksiyon gelismesini kolaylastirmaktadir [23].
Driveline cikis yeri genellikle abdominal bolgede umblikusa
yakin bir alandadir, bu bdlge nemlidir, buranin nemli
olmasi ve cilt butinliginin olmamasi enfeksiyon riskini
artirmaktadir, bu ylizden bu bélgenin bakimi 6zenli ve dikkatli
yapilmalidir. Zamanla bu boélgedeki flora gram pozitiften gram
negatif yogunluga degisim gostermektedir, gram negatif
mikroorganizmalarla olusan enfeksiyonlar inat¢l ve tedavisi
daha zordur [3]. Bizim c¢alismamamizda en ¢ok izole edilen
patojen bakteriler gram pozitif iken, gram negatif ile olan
driveline enfeksiyonlarinin tedavisi uzun olmus ve genellikle
ek girisim gerektirmistir.
Driveline cikis bolgesi mikroorganizmalar icin bir giris
kapisidir ve buranin kontaminasyonu kolaydir. Driveline
bakimini yapan kisinin kendi elinin ve bu bodlgenin hijyenine
azami dikkati ve 0Ozeni gOstermesi, pansumani aseptik
teknik ile yapmasi steril pansuman malzemesi kullanmasi
gerekmektedir yoksa enfeksiyon gelismesi kacinilmazdir.
ISHLT driveline enfeksiyonundan korunmak icin bazi kilavuz
bilgileri yayinlamistir [24] fakat buradaki o6neriler hangi
pansuman malzemesinin kullanilacagi, hangi antiseptik
secilmesi gerektigi veya hangi siklikta yapilacagina dair giiclu
Onerileri ihtiva etmemektedir. Santral kateter bakimindaki gibi
glcli onerilerin olusmasi ile belki de driveline enfeksiyonu
azalacaktir, fakat tamamen viicut icerisine yerlestirilen cihazlar
icat edilmeden bu enfeksiyonun ortadan kalkmasi mimkin
goriinmemektedir.

Bu can sikici ve hayat kalitesini disliren komplikasyonun
azalmasi icin doktorlar, cerrahlar, hemsireler, hasta ve hasta
yakinlariile is birligi icinde olmali ve driveline bakimi sirasinda
hijyene azami dikkat edilmesi gerekmektedir. Ayrica hasta ve
hasta yakinlari iyice egitilmelidir; enfeksiyon baslar baslamaz
saglik personeline ulasilmall ve enfeksiyon cok ilerlemeden
saglik kurumlarina basvurulmalidir; bdylelikle daha erken
tani ve tedavi sansi ile hastanede yatis streleri kisalabilir,
hastane masraflari azalabilir ve hastalar daha ylksek bir hayat
kalitesinde yasayabilirler.
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Limitasyonlar

Bu calisma prospektif bir calisma degildir ve retrospektif

calismalann  kisithhklarini ihtiva etmektedir, nispeten az
hasta sayisina sahiptir ve tek merkezli bir calismadir; bu
calismanin sonuglarina gore genellemeler yapilmasi ¢ok uygun
olmamaktadir. Tum antibiyotik tedavisi ve girisim her hasta icin

ayri ayr yapilmistir ve bir standardizasyon mevcut degildir.
Sonug

Sol ventrikil destek cihazlari hayatta kalmayi artirmakta,
fonksiyonel kapasiteyi dlizeltmekte ve yasam kalitesini
yukseltmektedir, fakat yiiksek oranda driveline enfeksiyonu
oranlarina sahiptir; bu ¢alismada oran 1. yilda %24,4 olarak
bulunmustur. Oral veya sistemik antibiyotik tedavisiile ve/veya
secilmis vakalarda debridman tedavisi ile enfeksiyon kontrol
altina alinmig, nadiren driveline kablosunun tasinmasi ve
kalp nakline ihtiya¢ duyulmustur. Driveline enfeksiyonundan
korunmak icin hastalarin egitimi; travmadan korunmasi,
hijyene dikkat etmesi, uygun ve diizglin bir seklide driveline
bakiminin yapilmasi ve en ufak problemde koordinatére
veya doktoruna ulagsmasi neticesinde hastalar daha erken
tani ve tedavi sansina sahip olacaktir. Bu alanda yapilacak
daha ¢ok calisma ile driveline bakiminin standardizasyonu
bu komplikasyonu minimale indirecek ve cihazlarin tamamen
vicut icine alinmasi ile de elimine edilecektir. Driveline
enfeksiyonunu tedavisi ve korunmasinin standardizasyonu
icin prospektif cok merkezli calismalara ihtiya¢ duyulmaktadir.

Maddi destek ve cikar iliskisi

Cahsmayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir cikar dayali iligkisi yoktur.
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Oz

meropenem ve piperasilin-tazobaktam duyarliliklarinin olarak disk diflizyon yontemiyle belirlenmesidir

piperasilin-tazobaktam duyarlliklar disk difiizyon yontemiyle CLSI 6nerileri dogrultusunda belirlendi.

ve fosfomisin %95 (76/80) olarak belirlendi.

GSBL Ureten E. coli suglarinda karbapenemlere (ertapenem, imipenem ve meropenem) direng saptanmadi.

fosfomisinin bu etkenlere bagl enfeksiyonlarin tedavisinde karbapenemlere alternatif ilaglar olarak kullanilabilecegi belirlendi.

fosfomisin

Amag: Genislemis spektrumlu beta-laktamaz (GSBL) enzimi Uretimi ile beta-laktam antibiyotiklere direng gelismesi E.coli
ve Klebsiella species(Klebsiella spp.) suslarinda en sik goriilen direng mekanizmasidir. GBSL Uireten E. coli ve Klebsiella spp.
neden oldugu enfeksiyonlarin tedavisinde son yillarda temosilin ve fosfomisin de kullaniimaktadir. Bu calismanin amaci,
cesitli klinik 6rneklerden izole edilen ve GSBL Ureten E. coli izolatlarinin; temosilin, fosfomisin, ertapenem, imipenem,

Gereg ve Yontemler: Calismaya Ankara Yildirim Beyazit Universitesi Yenimahalle Egitim ve Arastirma Hastanesi Mikrobiyoloji
Laboratuvari’'nda cesitli klinik 6rneklerden izole edilen ve genislemis spektrumlu beta laktamaz (GSBL) Uirettigi ¢ift disk sinerji
yontemiyle belirlenen 80 E. coli susu dahil edildi. Suslarin; temosilin, fosfomisin, ertapenem, imipenem, meropenem ve

Bulgular: Calismaya dahil edilen GSBL (reten E. coli suslarinda antibiyotik duyarlilik oranlari sirasiyla; ertapenem %7100

(80/80), imipenem %100 (80/80) , meropenem %100 (80/80), temosilin %98,7 (79/80), piperasilin-tazobaktam %96 (77/80)

Sonug: Hastanemizde GSBL Ureten E. coli suslarinda temosilin ve fosfomisin duyarlilik oranlarinin yiiksek oldugu, temosilin ve

Anahtar Kelimeler: Genislemis spektrumlu beta-laktamaz; E. coli; antibiyotik duyarlilig; disk diflizyon yontemi; temosilin;
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Abstract

Aim: Production of extended-spectrum beta-lactamase (ESBL) enzymes are the most common resistance mechanism
against beta-lactam antibiotics on E. coli and Klebsiella spp. Temocillin and fosfomycin have also been used in the
treatment of infections caused by ESBL producing E. coli and Klebsiella spp. The aim of this prospective study is to
determine the susceptibility of temocillin, fosfomycin, ertapenem, imipenem, meropenem, and piperacillin-tazobactam
to ESBL-producing E. coli isolate isolated from various clinical samples by the disk diffusion method.

Material and Methods: The study included 80 E. coli strains isolated from various clinical samples in Ankara Yildirrm
Beyazit University Yenimahalle Training and Research Hospital, Microbiology Laboratory and ESBL producing were
determined by double disc synergy method. The susceptibilities of the strains to temocillin, fosfomycin, ertapenem,
imipenem, meropenem, and piperacillin-tazobactam were determined according to the CLSI recommendations by
disk diffusion method. Determined by double disc synergy method. The susceptibilities of the strains to temocillin,
fosfomycin, ertapenem, imipenem, meropenem, and piperacillin-tazobactam were determined according to the CLSI
recommendations by disk diffusion method.

Results: The antibiotic susceptibility rates of ESBL-producing E. colistrains included in the study were as follows; ertapenem
100% (80/80), imipenem 100% (80/80), meropenem 100% (80/80), temocillin 98.7% (79/80), piperacillin-tazobactam 96%
(77/80) and fosfomycin 95% (76/80).

Conclusion: Sensitivity of ESBL-producing E. coli strains against temocillin and fosfomycin were found to be high in our
hospital. It has been determined that temocillin and fosfomycin can be used as alternative drugs to carbapenems in the

treatment of infections due to these agents.

Keywords: Extended spectrum beta-lactamase; E. coli; antibiotic susceptibility; disc-diffusion method; temocillin;

fosfomycin
Giris Laboratuvari’nda gesitli klinik drneklerden izole edilen ve cift
Genislemis  spektrumlu  beta-laktamaz (GSBL) {reten disk sinerji yontemiyle GSBL pozitif saptanan 80 E. coli susu
Enterobacteriaceae ailesi Uyeleri siklikla saghk bakimiyla dahil edildi. Suslarin tanimlanmasi konvansiyonel yontemler
iliskili enfeksiyonlara neden olmaktadirlar. Bununla Ve otomatize identifikasyon sistemleri kullanilarak yapildi.

birlikte GSBL Ureten mikroorganizmalarla olusan toplum
kaynakli enfeksiyonlar da bildirilmektedir. GSBL Ureten
Escherichia coli (E. coli) ve Klebsiella spp. suslarinin neden
oldugu enfeksiyonlarin tedavisi glictlir ve tedavide siklikla
karbapenemler kullanilmaktadir [1]. Ayrica son yillarda
karbapenemlere direncli E. coli ve Klebsiella spp. suslari da
bildirilmektedir [2]. Bu nedenle tedavide karbapenemler
disindaki antibiyotikler de glindeme gelmistir. GSBL Ureten
E. coli ve Klebsiella spp. enfeksiyonlarinda karbapenemlere
alternatif antibiyotikler icerisinde, temosilin ve fosfomisin
yer almaktadir. Bu calismada GSBL Ureten E. coli suslarinin
temosilin, fosfomisin, karbapenemler (imipenem, meropenem
ve ertapenem) ve piperasilin-tazobaktam duyarliliklarinin
belirlenmesi amaclandi.

Gereg ve Yontemler
Calismaya 2018 yilinda Ankara Yildinm Beyazit Universitesi

Yenimahalle Egitim ve Arastirma Hastanesi, Mikrobiyoloji
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Suslarin izole edildigi klinik orneklerin dagihmi asagidaki
Tabloda gosterilmistir. Retrospektif calisma kurum onayi

alinmistir. Hastalardan aydinlatilmis onam formlari alinmistir.

Cift disk sinerji testi

Mc Farland 0,5 standardi yogunlugunda olacak sekilde
hazirlanan bakteri stispansiyonu Mueller-Hinton agar (MHA)
plagina yayildi. Plagin ortasina bir amoksisilin-klavulanik asit
diski (AMC 20/10 Mg) ile disk merkezleri arasindaki uzaklik



30 mm. olacak sekilde seftazidim (CAZ), seftriakson (CRO)
veya sefotaksim (CTX), aztreonam (ATM) diskleri yerlestirildi.
Bir gece 35°C'de inkiibasyondan sonra sefalosporin veya
ATM etrafindaki inhibisyon zonunun AMC diskine dogru
genislemesi veya arada bakterinin Uremedigi bir sinerji
alaninin bulunmasi GSBL varligini olarak degerlendirildi [3].

Calismada, besiyeri ve disklerin kalite kontroli ve dogrulanmasi
amaciyla E. coli ATCC 25922 susu standart sus olarak kullanildi.
izole edilen suslarin; temosillin, fosfomisin, ertapenem,
imipenem, meropenem ve piperasilin-tazobaktam duyarlliklar
bu antibiyotiklerin emdirilmis oldugu ticari diskler ile (Becton-
Dickinson, USA) disk difiizyon yontemiyle belirlendi. Suslarin
bu antibiyotiklere duyarliliklari CLSI 6nerileri dogrultusunda
belirlendi [4]. Temosilin icin zon capi >19-20 mm ise duyarli, 16-
18 mm ise orta duyarli, < 15 mm ise direncli olarak kabul edildi
[5,6]. Fosfomisin icin zon ¢api =16 mm ise duyarli, 13-15 mm
ise orta duyarli, <12 mm ise direncli olarak kabul edildi [4]. Elde
edilen duyarlilik oranlari % olarak ifade edildi.

Bulgular

Sundugumuz calismaya dahil edilen E. coli suslarinin %77,5'u
idrar 6rneklerinden, %22,5'i ise idrar digi 6rneklerden (kan,
balgam, yara vb.) olusmaktaydi. Calismaya dahil edilen 80 E.
coli susunun hepsinde GSBL varligi ¢ift disk sinerji yontemi
ile belirlendi. Calismamizda GSBL Ureten E. coli suslarinda
antibiyotik duyarliliklariise disk difiizyon yontemiyle belirlendi.

Calismaya dahil edilen GSBL Uureten E. coli suslarinda
antibiyotik duyarlilik oranlarn sirasiyla; ertapenem %100
(80/80), imipenem %100 (80/80) , meropenem %100 (80/80),
temosilin %98,7 (79/80) , piperasilin-tazobaktam %96 ve
fosfomisin %95 olarak belirlendi. GSBL Ureten E. coli suslarinda
karbapenemlere (ertapenem, imipenem ve meropenem)
diren¢ saptanmad..

Tartisma

Enterobacteriaceae ailesi Uyeleri icerisinde yer alan E. coli
toplum ve hastane kaynakli Uriner sistem enfeksiyonlarina en
stk neden olan etkendir [7,8].

Enterobacteriaceae ailesi Uyelerinde beta-laktam
antibiyotiklere karsienfazlabildirilen diren¢ mekanizmasi GSBL
enzimi Uretimidir. GSBL enzimi, 1., 2., 3. kusak sefalosporinleri
ve aztreonami parcalayarak etkisiz hale getirirken, sefamisin
grubu (sefoksitin, sefotetan) ve karbapenemlere Kkarsi
etkisizdir. GSBL enziminin etkileri klavulanik asitle inhibe
olur. Hem hastane kaynakli hem de toplum kaynakli E. coli

suslarinda, tim diinyada ve Ulkemizde artan diren¢ oranlari
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OCAK ve ark.
I E.coli izolatlarinin ¢esitli antibiyotiklere duyarhliklari

bildirilmektedir [9,10]. Tirkiye'de E. coli suslarinda bildirilen
GSBL orani %42, Klebsiella pneumoniae (K. pneumoniae)
suslarinda ise %41,4 olarak bildirilmistir [10].

GSBL Ureten E. coli ve K. pneumoniae izolatlarinin tedavisinde
en sik kullanilan antibiyotikler karbapenemlerdir [11]. Bununla
birlikte son yillarda karbapenemlerin yaygin kullanimina
bagh olarak karbapenemlere direncli E. coli ve K. pneumoniae
enfeksiyonlari siklikla bildirilmektedir [2]. Bu nedenle GSBL Ureten
Enterobacteriaceae ailesi Uyelerinin tedavisinde karbapenemler
disindaki
antibiyotikler

alternatif antibiyotiklere gereksinim vardir. Bu
icerisinde;  piperasilin-tazobaktam,fosfomisin,

temosilin ve kolistin yer almaktadir [9,11,12].

Galismamizda GSBL pozitif E. Coli suslarinda karbapenemlere
(imipenem, meropenem ve ertapenem) direng saptanmazken,
temosiline %1,3, piperasilin-tazobaktama %4, fosfomisine ise
%5 oraninda direng saptadik.

Ip ve ark. [9]1 Hong Kong'da yaptiklari bir calismada kan ve idrar
kllturiinden izole edilen 613 Enterobacteriaceae ailesi Uyesinin
duyarlilik oranlarini mikrodiliisyon yontemiyle temosiline %93,
ertapeneme %99, meropeneme %99,7, piperasilin-tazobaktama
%86, siprofloksasine %71,5, nitrofurantoine %76,4 olarak, agar
dilisyon yontemiyle ise fosfomisine duyarlilik oranini %92,8
olarak belirlemislerdir. Ayni calismada GSBL pozitiflik orani
%23,2 olarak belirlenirken, GSBL pozitif izolatlarda temosilin
direnci%16,1 olarak bildirilmistir. Calismada temosilinin 6zellikle
siprofloksasin, nitrofurantoin ve piperasilin-tazobaktama
yuksek diren¢ nedeniyle GSBL (ireten Enterobacteriaceae ailesi
Uyelerinin neden oldugu enfeksiyonlarinin tedavisinde uygun

bir secenek oldugu bildirilmistir.

Chenveark.[8] 155 ¢okluilaca direncli E. coli ve K. pneumoniae
susunda temosilin duyarliligini E. coli ve K. pneumoniae suslari
%78 ve %66 olarak
belirlemislerdir. Calismadaki suslarda GSBL orani %30 olarak

icin %95, fosfomisin icin ise sirasiyla;

belirlenmistir.

Calismamizda temosiline diren¢ oraninin disik (%1,3)
olmasinin nedeni, Ulkemizde temosilinin henliz kullanima
girmemis olmasindan kaynaklanabilir.

Galismamizin  sinirlandirici yanlari; izole edilen suslarda
maliyet nedeniyle temosilin, fosfomisin etken maddelerinin
temin edilememesi, altin standart yontem olan sivi
mikrodiliisyon yontemiyle minimal inhibitdr konsantrasyon
(MIK) degerlerinin belirlenememis olmasi ve temosilin icin
CLSI ve EUCAST tarafindan 2018 yili dokiimanlarinda disk

diflizyon yontemi icin zon caplarinin heniiz belirlenmemis
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olmasidir. Sundugumuz calismada temosilin zon c¢apinin
degerlendiriimesinde bu konuda yapilmis calismalar referans
olarak alinmistir [5,6].

Zykov ve ark. (12) Norveg'te GSBL treten 105 E. coli susunda
otomatize sistem veya MIK gradient test ydntemleriyle
yaptiklari calismada, tiim izolatlarin fosfomisin, temosilin ve
meropeneme duyarli oldugunu bildirmislerdir.

Fournier ve ark. [11] 100 GSBL (reten E. coli susunda
yaptiklari calismada, suslarin %90'indan fazlasini fosfomisine
duyarl saptadiklarini ve Uriner sistem enfeksiyonlarinda
iyi bir oral tedavi secenegi oldugunu bildirmislerdir. Ayni
calismada temosilin ve piperasilin-tazobaktamin ise kan akimi
enfeksiyonlari ve piyelonefrit icin karbapenemlere alternatif
etkili antibiyotikler oldugunu bildirmislerdir.

Titelman ve ark. [13] GSBL Uireten 159 E. coli susunda yaptiklari
calismada fosfomisin direng oranini %3, ertapenem icin %1,
piperasilin-tazobaktam icin %9, temosilin icinse %24 olarak
bildirmislerdir.

Sonuc olarak, GSBL Ureten E. coli suslarinda temosilin ve
fosfomisin duyarlilik oranlarinin yiiksek oldugu, temosilin ve
fosfomisinin bu etkenlere bagli enfeksiyonlarin tedavisinde
karbapenemlere alternatif ilaclar olarak kullanilabilecegi
belirlendi.

Maddi Destek ve Cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir cikar dayali iligkisi yoktur.
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Results of a hemostatic agent to potentiate ischemia-induced skin flap
necrosis in an experimental rat model

Deneysel sican modelinde iskemiye bagli deri flep nekrozunda
hemostatik ajan kullanimi
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Abstract

based hemostatic agent, Ankaferd (ABS) on flap viability in a rat model.

all flap areas were digitally photographed and underwent histopathologic evaluation.

whereas neovascularization was significantly low in Group Il compared to Group | (p<0.001).

be cautious.

Keywords: flap viability; Ankaferd; ABS (Ankaferd Blood Stopper); hemostatic agent

Aim: The uses of plant based hemostatic agents are increasing for obtaining operative field hemostasis. However, their
effects on vascularly challenged tissue is not known. The aim of this study was to investigate the effect, if any, of plant-

Material and Methods: Twenty rats underwent McFarlane flaps under general anesthesia. Ten rats in Group |
received no other treatment. Ten rats in Group Il received ABS to the underside of flaps. Viable flap area was determined in
scintigraphicimages and percentage of viable flap area pixel size to the total flap area pixel size was calculated. Additionally

Results: Scintigraphic analysis has shown limited viability at proximal pedicle zone of flap in Group Il compared to Group
I. The mean area of flap survival percentage was calculated in Group | and in Group Il was as follows respectively 56.33
+9.94%, 26.27+7.05%. Differences between groups were statistically significant (p<0.001). Similarly, Group Il has shown
significantly smaller area of viable tissue percentage compared to Group | (26.81+5.55%, versus 59.66+12.04%, p<0.001)
by digital photographic analysis. Histopathologic results were significantly high in Group Il compared to Group | (p<0.001)

Conclusion: Despite its efficacy in surgical hemostasis, ABS use is associated with an increased incidence of distal tip
necrosis in dorsal rat skin flaps. Therefore ABS use in marginally perfused tissues particularly in random skin flaps should
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Amag: Operasyon alanlarinda hemostazi elde etmek icin bitki bazli hemostatik ajanlarin kullanimi artmaktadir. Ancak
bu ajanlarin vaskiler kanlanmanin énemli oldugu durumlarda kullanimi ile ilgili herhangi calisma bulunmamaktadir.
Kullanimi son yillarda yayginlasan, bitki bazli bir topikal hemostatik ajan olan Ankaferd'in (ABS) McFarlane flep viyabilitesi
Uzerindeki etkisini sican modelinde inceledik.

Gereg ve Yontemler: Yirmi sicanda McFarlane tarzi flepler genel anestezi altinda eleve edildi. Sicanlarin 10'u Grup | olarak
atandi ve baska ek tedavi uygulanmadi. Grup II'deki 10 sicanin fleplerinin alt yizlerine ABS uygulandi. Flepler orijinal
yerlerine adapte edildikten sonraki 7. glinde flap viabilitesi icin sintigrafik cekim ve dijital olarak ¢ekilen fotograflarla
topografik analiz yapildi. Canli flep alanlari sintigrafik gértintullerde belirlendi ve bu alanlarin pikselleri total flep alanina
oranlandi. Sonrasinda flep dokulari histopatolojik olarak degerlendirildi.

Bulgular: Sintigrafik analizde, Grup | ile karsilastirildiginda, Grup Il'de flepin proksimal sap kesiminde sinirli alanda
viyabilite g6zlendi ve flep viyabilitesi ylizdesi Grup | ve Grup Il igin sirasiyla, %56.33+9.94, %26.27+7.05 olarak bulundu.
Grup ll'de gozlenen nekrotik doku ylizdesi Grup I'e oranla anlamli olarak yiiksekti (p <0.001). Ayni sekilde makroskopik
g6zlemle uyumlu olarak ABS ile tedavi edilen sicanlar kontrol grubu ile karsilastirildiginda, topografik analizinde bulunan
canli doku alani anlamli olarak daha kiigtikti (%26.81+5.55, karsin %59.66+12.04, p<0.001). Benzer sekilde histopatolojik
sonuclarda, ABS grubunda kontrol grubuyla karsilastirildiginda histopatolojik degisikliklerde anlamh artis (p <0.001),
neovaskularizasyonda anlamli azalma saptandi (p <0.001).

Sonug: Calismamizin sonucunda cerrahi hemostazdaki etkinligine ragmen, ABS kullaniminin  6zellikle cilt flepleri gibi
marjinal olarak perflize dokularda flep viyabilitesine olumsuz etkisi bulunmustur. Dolayisiyla, vaskiiler damarlanmanin

Introduction

Studies on skin flap survival mechanisms have been conducted
abundantly over the last 50 years, howevers; still little progress
has been made. One of the most important complications
of flap surgery is ischemia, which often results in necrosis.
To reduce the possibility of necrosis, to prevent necrosis
and to reduce ischemic conditions, many drugs, methods or

situations have been assessed.

Topical hemostatic agents have now become an important

assistant in  many surgical procedures for reducing
intraoperative and postoperative bleeding and also in
nonsurgical bleedings. The hemostasis definitely has an
outstanding role attaining in favorable postoperative
outcomes. Ankaferd blood stopper (ABS) (Ankaferd Drug Inc.,
Istanbul, Turkey) is a plant-based topical hemostatic agent,
which is increasingly used as an adjunctive for obtaining
operative field hemostasis. And also it is the first topical
hemostatic agent regarding the red blood cell- fibrinogen
interactions tested in the clinical trials . It has been shown that

ABS-induced pharmacological modulation of fundamental
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onemli oldugu dokularda ABS kullaniminda dikkatli olunmalidir.

Anahtar Kelimeler: flep canliligi; Ankaferd; ABS (Ankaferd Blood Stopper); hemostatik ajan

erythroid proteins (ankyrin, spectrin, actin) can cause vital

erythroid accumulation by affecting fibrinogen gamma .

The effectiveness of ABS has been demonstrated in a wide
range of studies including different types of injuries, in clinical
applications such as in oral and maxillofacial surgery, and in
orthopedics and plastic surgery . Its efficiency has been shown
in to control bleeding and healing in colorectal anastomosis
and in dermal wounds . However, the ideal hemostatic agent
is the one that reliably controls bleeding in the operative field
and does not incite deleterious effects directly attributable to
its application. Considering this wide-ranging utility of ABS
in hemostasis in a variety of surgical procedures, one may
wonder whether tissue survival in vascularly challenged areas,
could be adversely affected. Therefore, the aim of this study
was to investigate the effect of ABS, if any, on tissue survival

using a rat model.
Material and Methods
Experimental Design

All the experimental protocols used in this study were

conducted according to international regulations and



declarations concerning animal care guidelines outlined
in the National Institutes of Health Guide for the Care and
Use of Laboratory Animals and the study was approved by
the ethics committee institutional review board-approved.
Twenty male, Wistar albino rats weighing between 250-300g
were used. They were distributed randomly into two equal
groups of 10. The rats were kept individually in separate
cages in a room with controlled light and temperature and
they received standard chow and water ad libitum. The rats
were anesthetized by a combination of intramuscularly
injected ketamine hydrochloride (87.5mg/kg) and xylazine
hydrochloride (12.5 mg/kg) and the surgical procedures
were performed under sterile conditions. The dorsum of the
animals was depilated and caudal based random pattern
McFarlane-style skin flaps, each with a length- to-width ratio
of 3:1 and measuring 9x3cm were raised from the dorsum of
both groups. The flap was then repositioned on its original
position and the closure was performed by simple stitches
using 4-0 polypropylene sutures (Propilen®, Dogsan, Turkey).
Group | was the control group, in which was only exposed to
McFarlane flaps were elevated and repositioned. Group Il was
the study group and after the McFarlane flap elevation, a thin
layer of ABS was applied to the underside of flaps and then the
flaps were adapted to its original place and similarly sutured in

place using 4-0 polypropylene sutures.
Calculating Mean Areas of Flap Survival

The outer boundaries of each flap were outlined, identified
according to appearance, pliability, and texture indicative of
non-viability. At post-operative 7th day all rats were digitally
photographed and a scintigraphy of the flap survival was obtained.
Topographic Analysis

The viability of the flaps was daily observed. The digital
photographs of the flap were taken from a standard distance.
The percentage of skin flap necrosis area was calculated on
the seventh postoperative day by means of Digimizer image
analysis software (Med- Calc Software, Ostend, Belgium).
The demarcation between viable and necrotic tissues was
identified and the percentage of the viable flap area was

calculated (Figure 1).
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Figure 1. Topographic analysis of rats from a) Group | with 54.2
% of flap viability and b) Group Il with 22.5 % of flap viability by
topographic analysis.

Radionuclide Scintigraphic Analysis

On the seventh postoperative day after intramuscular (IM)
ketamine and xylazine 2% injections, the scintigraphic
images were obtained. The dynamic images were showing
the tissue perfusion, were acquired simultaneously under
the gamma camera (Siemens e.cam, USA) equipped with
pinhole collimator after the administration of 1 mCi of Tc-99m
pertechnetate through thetail vein. After the perfusionimages,
the blood pool and late blood pool phases were acquired.
The blood pool images were acquired just after the perfusion
images and the late blood pool images were acquired after
the clearance of heart and large vascular tissue. Because of the
systemically given radioactivity, to prevent the background
radioactivity scattering to the flap area and also the superficial
tissue perfusion increase due to superficial bleeding the
lead layers were placed under the flap, contacting to the flap
pedicle and the whole body of the rat was closed with lead
layers. In order to prevent contamination with the radioactive
material in the lead layer, the layer was wrapped with a sheet
of water-proof nylon outer face paper. This cover was replaced
with a new one after each acquisition and the contamination
was prevented by radioactive material. A separate image was
acquired with a radioactive marker to determine the distal tip
of the flap due to the expected perfusion defects at the distal
part of the flap (Figure 2).
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Figure 2. Flap viability on scintigraphic image of a rat from a) Group
| b) same rat image from Group | with radioactive marker shown on
the top of the image c) Group Il d) same rat image from Group Il with

radioactive marker shown on the top of the image.

The images were first assessed visually for the hyperemic areas.
After that by semi-automatically drawn region of interests
(RQOI) on the late blood pool phase images were the pixel size
of the viable flap area were acquired. The manual ROIs were
drawn over the total flap area through images with radioactive
marker, and the pixel size of the total flap area were obtained
and the ratio of the viable flap area was calculated (Figure 3).
The percentages of necrosis were calculated by subtracting
the viable area from the total flap area.

Figure 3. The manual rectangular ROI (roi0) drawn over the total
flap area via images with radioactive marker, and the pixel size of the
total flap area were obtained. The pixel size of the viable flap area is

determined by the semi-automatically drawn region of interest (roi1)

and the ratio of the viable flap to the total area was calculated.
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Histopathologic Examination

The animals were adequately anesthetized using high dose
of intraperitoneal ketamine and xylazine and the flap tissue
was raised before sacrification and immediately fixed in
10% buffered formalin. Following routine tissue procedures,
a 5-um section was taken with a microtome device and
paraffin embedded and stained with hematoxylin-eosin
and Masson’s trichrome. For each flap tissue, the degree of
neovascularization, inflammation, oedema, and necrosis
were scored from 0 (none) to 4 (severe) (score 0: none, score
1: mild, score 2: positive, score 3: strong positive, score 4:
severe positive) for the non-viable flap area, the demarcation
zone and the viable flap area. Photomicrographs were taken
using light microscopy AxioScope.A1 (Carl Zeiss, Oberkochen,
Germany) at x 5-fold magnification.

Data Analysis

Data analysis was performed using Statistical Package for
Social Sciences for Windows software (SPSS version 23.0, SPSS
Inc., Chicago, IL, USA). Kolmogorov-Smirnov test was used to
examine whether the variables are normally distributed or
not. The descriptive statistics are given as mean + standard
deviation for the numeric variables with normal distribution
and for the numeric variables without normal distribution
as median (minimum-maximum) values. The differences
between the groups were analyzed by the Mann-Whitney U
test. A value of p < 0.05 was accepted as statistically significant.

Results
Operative Results

During the course of the experiment, all rats were noted to
be healthy. On post-operative 7th day, there was a clear
demarcation zone between the viable and necrotic tissue.
The necrotic skin was noted to be black, firm with no bleeding
when cut, whereas the surviving skin was soft, yellow, and
hairy and bled when cut. The majority of skin flaps in Group Il
survived, with small areas of viability in the pedicular zone and
large areas of distal tip necrosis.

Histologic Results

The sections were obtained from the necrotic area, the
demarcation zone and the pedicle zone in both groups. The
flap zones of the groups were compared between each other
according to the number of neovascularization in the tissues,
and oedema, inflammation and necrosis scores (Table 1). All
the parameters were significantly different between 2 groups
(Table 1). The tissue oedema, inflammation and necrosis
scores were significantly higher in Group Il compared to Group
I, whereas the neovascularization was significantly lower in

Group Il (Figure 4).
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Figure4.Therepresentative photomicrographs oftheflapsin Groupllshowing

the necrosis (black stars) and the inflammation (red star) a) in Haematoxylin-
Eosin x400 and b) in Masson’s trichrome stain. Scale Bar: 200 pm.

Scintigraphic Examination

The pixel size of the total flap area calculated on scintigraphic
images was in 8227.5 + 3765.64 pixels in Group | versus 7740.6
+1531.38 pixels in Group Il (Table 2). However, there was no
statistically significant difference between the study groups in
terms of pixel size of the total flap area (p=0.257).

The percentages of viable flap area evaluated in sintigraphic
study were as follows; 56.33 £ 9.94 % in Group | and 27.24 +
7.05 % in Group Il (Figure 5). The differences between 2 groups
were statistically significant (p < 0.001).
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Figure 5. The viable flap percentages for 2 groups are presented.

Topographic Analysis

On postoperative day 7, the total area of the flap was 21.14
+ 2.21 cm2 in Group | and 19.14+ 1.80 cm2 in Group Il. The
differences between 2 groups were not significant in terms of
total area (p > 0.05) (Table 2). The viable flap area in Group |
was 12.23 £ 1.2 cm2 in Group | and 5.11 = 1.03 cm2 in Group
Il. The viable flap area differences between groups were
statistically significant (p<0.001). The percentages (mean+SD)
of the viable in flap area, evaluated on digital images by the
Digimizer analysis program, in each group were as follows for
Group |1 59.66+12.04 % and for Group Il 26.81£5.55 %. There
was a statistical significant difference in flap survival between
groups (p < 0.001)(Table 2).

Discussion

Random pattern skin flaps are frequently usedin reconstructive
surgery for the open wounds. However, the most common
complication of flap surgery, the skin flap necrosis remains
as an important drawback. Although the exact mechanism
of necrosis occurring in the distal part of the skin flap is

unknown; vasospasm, thrombosis and insufficient blood flow
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are thought to be the main reasons. The partial flap necrosis
is caused by blood vessel injury, which leads to the blood
flow abnormality, proceeding with hemodynamic instability.
The distal part is commonly affected due to the diminished
vascular perfusion at the distal portion. To improve the flap
viability, numerous experimental studies with many treatment
methods and various agents have been carried out to increase

the flap survival and it is still a challenging issue .

ABS is a standardized mixture of the plants Thymus vulgaris,
Glycyrrhiza glabra, Vitis vinifera, Alpinia officinarum, and Urtica
dioica which is a widely used hemostatic agent. Through its
ingredients it has been shown that Thymus vulgaris is an
antioxidative via its effects on lipid peroxidation ; Glycyrrhiza
glabra decreases vascular endothelial growth factor production
and cytokine-induced neovascularization ; Vitis vinifera has
antiatherosclerotic effects ; Alpinia officinarum prevents nitric
oxide production and Urtica dioica induces nitric oxide in
the endothelium and causes vasodilation . Other than these
the anti-oxidant and anti-mutagenic activities and anti-
inflammatory effects of ABS have been recently demonstrated.
Its efficiency in wound healing and in tendon healing have
been discussed in randomized clinical studies and also its use
in septorhinoplasty, in split thickness skin graft, in cleft-palate
patients have been reported in a report with individual cases
. Furthermore, a study demonstrated that on an aortotomy
wound, ABS treatment provided hemostasis whilst preserving
vascular patency . These encouraging results led the authors
of this study to explore the effect of this agent on flap survival
in a rat model. Former studies had not verified the qualitative

ischemic effects of ABS on vascular-damaged tissues.

To obtain a consistent and uniform technique, we have used
McFarlane-style skin flaps planned to fixed anatomical points
with a flap size of 3x9 cm keeping the aspect ratio of 1: 3.
McFarlane et al. found that, the ratio of necrosis area to total
flap area ranged from 22% to 50% . Similar rates of necrosis
was reported in a study of Myers and Cherry . Likely, in our
study, we used the flap size of 3x9 cm and we found that the
ratio of necrosis area in the control group to the total flap area
was similar to the rate of necrosis in the literature . Similar
to the literature, scintigraphic examination was found to be
compatible with the topographic analysis . Furthermore, there

was no statistically significant difference in terms of the total
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flap areas in both groups in scintigraphy (p>0.05) and also in
topographic analysis (p>0.05) (Table 2).

ABS have demonstrated safety and efficacy in a variety of
surgical procedures with the profound hemostatic effect and
also its topical application has been reported to shorten the
duration of bleeding . Similarly, in our study its application
has shortened the duration of bleeding. However, in our
study, other than subjective effectiveness of ABS on duration
of bleeding that we have observed, we didn’t evaluate this

subject deeply, as it has been deeply discussed elsewhere .

However, our results of the macroscopic analysis, the
topographic analysis and the scintigraphic evaluation have
shown that the percentages of necrotic areas were significantly
higher in Group Il compared to Group | (Table 2).

In the pathophysiology of flap necrosis, the triggering
event is the separation of the feeding blood supply and the
sympathetic nerves. Following elevation of the flap, there are
two main factors responsible for the pathogenesis of necrosis
in the distal part of the flap; the first one is the decreased
nutrition in the distal flap due to sympathetic activation
process with diminished blood flow and the second one is the
reperfusion injury occurring after 6-12 hours of ischemia when
circulation is restored. Moreover, in the ischemic tissues, with
anaerobic glycolization, reactive oxygen radicals (ROS) occur.
Increased radicals directly lead to lipid peroxidation in the cell
membrane and show toxic effects such as acute inflammation,
leukocyte accumulation and adhesion, resulting in endothelial
damage, which result in microvascular collapse and usually

necrosis occurs .

The basic mechanism of action for ABS is the formation of an
encapsulated protein web, which represents the focal point
for vital erythrocyte masses . During the blood coagulation,
the red blood cells make an almost impermeable seal in
a clot and bind to the fibrinogen via a beta3-containing
integrin, with almost similar affinity as platelets . However,
despite the several tissue protective effects that the agent
has , possibly the clot formation by the protein network
resulting the impermeable seal may feasibly increased the
microvascular collapse which may explain the increased
incidence of outsized necrosis in dorsal rat skin flaps. Though
this was a preliminary study we believe that the flap survival

was decreased either by its cytotoxic effects on normal cells



with DNA damage, apoptosis and cytotoxicity by generating
ROS activity or increased microvascular collapse via red blood

cell-fibrinogen interactions.
Conclusion

Our study results demonstrate the use of a rat model that
reliably mimics a common clinical scenario for random skin
flaps, and the provision of topographic, scintigraphic and
histopathologic data. Our data unequivocally demonstrated
that the application of ABS was associated with an increased
incidence of distal necrosis in dorsal rat skin flaps. This is
particularlyimportantbecause ofitsincreasingly used modality
for maintaining hemostasis. However, as the experience with
ABS increases, it is indispensible that clinicians continue to
analytically evaluate it to upgrade the effectiveness, the limits

of indications and the safety with its complications.

To our knowledge, this is the first study reporting the effects
of ABS in an experimental random skin flap study with
histopathological evidence. In conclusion, despite its efficacy
in surgical hemostasis, our results show that ABS use should
be cautious, particularly with marginally perfused tissues such

as random based skin flaps.

Conflict of Interest: There is no conflict of interest among the

authors.

Disclosure: The authors have no financial interest in any of the

products or devices mentioned in this article.
References

1. Haznedaroglu BZ, Beyazit Y, Walker SL, Haznedaroglu IC.
Pleiotropic cellular, hemostatic, and biological actions of

Ankaferd hemostat. Crit Rev Oncol Hematol 2012; 83: 21-34.

2. Ozel-Demiralp D, igci N, Ayhan B, Egin Y, Haznedaroglu IC, Akar N.
Prohemostatic and antithrombin activities of Ankaferd hemostat
are linked to fibrinogen gamma chain and prothrombin by
functional proteomic analyses. Clin Appl Thromb 2012; 18: 604-10.

3. Teker AM, Korkut AY, Gedikli O, Kahya V. Prospective, controlled
clinical trial of Ankaferd Blood Stopper in children undergoing
tonsillectomy. Int J Pediatr Otorhinolaryngol 2009; 73: 1742-45.

4. AydinBK, Altan E, Acar MA, Erkocak OF, Ugras S. Effect of Ankaferd
blood stopper® on tendon healing: an experimental study in a
rat model of Achilles tendon injury. Eklem Hast Ve Cerrahisi Jt Dis

Relat Surg 2015; 26: 31-37.

A~
RajsN

AKBULUT et al.
I Hemostatic agent in skin flap necrosis

Findik¢ioglu K, Findikgioglu F. Ankaferd® Kanama Durdurucunun
Plastik Cerrahi Pratiginde Kullanim Alanlari: Olgu Sunumlar. Tiirk
Plast Rekonstriiktif Ve Estet Cerrahi Derg Turk J Plast Surg 2010
Jun 25; 17: 149-52.

Kuru S, Kismet K, Bag YM et al. Does the application of Ankaferd
Blood Stopper rectally have positive effects on the healing of
colorectal anastomosis and prevention of anastomotic leakage?

An experimental study. Biomed Pharmacother 2017; 96: 968-73.

Akalin C, Kuru S, Barlas AM et al. Beneficial effects of Ankaferd
Blood Stopper on dermal wound healing: an experimental

study. Int Wound J 2014; 11: 64-68.

Dolen UC, Sungur N, Koca G et al. The Vasodilator Effect of a
Cream Containing 10% Menthol and 15% Methyl Salicylate on
Random-Pattern Skin Flaps in Rats. Arch Plast Surg 2015; 42:
695-703.

Baris R, Kankaya Y, Ozer K et al. The effect of microneedling with
a roller device on the viability of random skin flaps in rats. Plast

Reconstr Surg 2013; 131: 1024-34.

Beyazit Y, Kurt M, Kekilli M, Goker H, Haznedaroglu IC. Evaluation
of hemostatic effects of Ankaferd as an alternative medicine.

Altern Med Rev. 2010; 15: 329-36.

Lee S-J, Umano K, Shibamoto T, Lee K-G. Identification of volatile
components in basil (Ocimum basilicum L.) and thyme leaves
(Thymus vulgaris L) and their antioxidant properties. Food

Chem 2005;91: 131-37.

Sheela ML, Ramakrishna MK, Salimath BP. Angiogenic and
proliferative effects of the cytokine VEGF in Ehrlich ascites tumor
cells is inhibited by Glycyrrhiza glabra. Int Immunopharmacol

2006; 6: 494-98.

. Yamakoshi J, Kataoka S, Koga T, Ariga T. Proanthocyanidin-rich

extract from grape seeds attenuates the development of aortic
atherosclerosis in cholesterol-fed rabbits. Atherosclerosis 1999;

142:139-49.

Matsuda H, Ando S, Kato T, Morikawa T, Yoshikawa M. Inhibitors
from the rhizomes of Alpinia officinarum on production of nitric
oxide in lipopolysaccharide-activated macrophages and the
structural requirements of diarylheptanoids for the activity.

Bioorg Med Chem 2006; 14: 138-42.

. Testai L, Chericoni S, Calderone V et al. Cardiovascular effects

of Urtica dioica L.(Urticaceae) roots extracts: in vitro and in vivo

pharmacological studies. J Ethnopharmacol. 2002;81:105-109.

394



VAEN

Volume 10 Number 3 p: 388-395

16.

17.

18.

19.

20.

395

Ugur A, Sarac N, Cankal DA, Ozle M. The antioxidant and
antimutagenic activities of Ankaferd blood stopper,a natural
hemostatic agent used in dentistry. Turk J Med Sci 2016; 46:
657-63.

Kocak E, Akbal E, Tas A et al. Anti-inflammatory efficiency of
Ankaferd blood stopper in experimental distal colitis model. Saudi

J Gastroenterol Off J Saudi Gastroenterol Assoc 2013; 19: 126.

Kandemir O, Buyukates M, Kandemir NO et al. Demonstration of
the histopathological and immunohistochemical effects of a novel
hemostatic agent, ankaferd blood stopper, on vascular tissue in a
rat aortic bleeding model. J Cardiothorac Surg 2010; 5: 1-7.
McFarlane RM, DeYoung G, Henry RA, McFarlane RM. The design
of a pedicle flap in the rat to study necrosis and its prevention.
Plast Reconstr Surg 1965; 35: 177-82.

Myers MB, Cherry G. Augmentation of survival in pedicle skin
flaps by the chemical production of ischemia. Plast Reconstr

Surg 1972; 49: 669.

21.

22.

23.

24,

25.

Vedder N B. Flap Physiology. Philadelphia, PA: Saunders Elsevier;
2006. p. 483-506.

Stein HJ, Fayman MS, Oosthuizen MMJ, Hinder RA. Verapamil
improves survival of rat hyperemic island skin flaps. Surgery

1989; 106: 617-23.

Goker H, Haznedaroglu IC, Ercetin S et al. Haemostatic actions of
the folkloric medicinal plant extract Ankaferd Blood Stopper. J
Int Med Res 2008; 36: 163-70.

Ariéns RAS. A new red cell shape helps the clot. Blood 2014; 123:
1442-43.

Kocyigit A, Guler EM, Haznedaroglu IC, Malkan UY. Ankaferd
hemostatinduces DNA damage, apoptosis and cytotoxic activity

by generating reactive oxygen species in melanoma and normal

cell lines. Int J Clin Exp Med 2017; 10: 2116-26.



Turkish Journal of Clinics and Laboratory

To cite this article: Altinbas A, Kronenberger B, Canbay A. Changes in the relationship between hepatitis B virus and liver transplantation
in the last decades . Turk J Clin Lab 2019; 10: 396-404.

1 Review

Changes in the relationship between hepatitis B virus and liver
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Hepatit B virus enfeksiyonu nedenli karaciger nakillerde son
yillardaki degisim
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Abstract

In the last decade, both hepatitis B virus (HBV) prevalence and mortality related to HBV infection have decreased promptly.
Worldwide HBV vaccination programs, precautions against HBV transmission and effective anti-viral drugs on market play
crucial role for this encouraging result. Besides stopping or reversing the hepato-fibrogenesis induced by HBV infection,
fighting against HBV related acute severe hepatitis are also improved recently. HBV associated cirrhosis is still the major
cause of LTx, particularly in developing countries,whereas in developed countries, the rate of LTx due to HBV induced
cirrhosis has declined over time. With the expanding use of NUCs before LTx, and the use of NUCs and HBIg even after LTx,
HBV recurrence after LTx is no longer an important reason for graft loss or patient death. However, this positive impact is
not yet reflecting survival, probably because of increasing recipient and donor ages. On the other hand, in the era of Milan
criteria, overall hepatocellular carcinoma (HCC) survival has so increased that the number of transplanted HCC cases has
almost doubled. However tumor recurrence is still the major cause of death, and treatment is still problematic.

Keywords: hepatitis B virus; acute or chronic infection; cirrhosis; hepatocellular carcinoma; liver transplantation; vaccine;
anti-viral drugs

Oz

Hepatit B virus (HBV) enfeksiyonu prevelansindaki ve HBV iliskili mortalitesindeki azalma son yillarda oldukca dikkat
cekicidir. Diinya capinda yaygin olarak uygulanan HBV asi programlari ve HBV’ye karsi kullanimda olan anti-viral ilaclarin
etkinligi bu basarida basat rol oynamaktadir. HBV ile miicadelede, sadece HBV'ye bagh karaciger fibrozunun ilerlemesi
veya geriye dondurilmesi degil, ayni zamanda HBV iliskili siddetli akut hepatit tablosunun tedavisinde giizel sonuclar
alinmaktadir. Gelismekte olan Ulkelerde HBV iliskili siroz karaciger nakli konusunda halen esas sebep iken, gelismis
Ulkelerde zaman icinde HBV nedenli karaciger nakil sikliklar ciddi oranda diistis gdstermistir. Anti-viral ilaclarin karaciger
nakli dncesi etkin kullanimi, HBIg tedavisinin nakil sonrasinda yaygin olarak kullanimi sayesinde karaciger nakli sonrasi
HBV niksu, mortalite ve greft kaybi konusunda eskisi kadar sorun olmaktan ¢ikmistir. Bu basarinin nakil sonrasi surviler
Uzerine bariz bir yansimasi heniiz olmamistir. Buradaki esas sebep ise, alici ve verici yasinin son yillarda 6nemli oranda
artis gostermesi olarak gosterilmektedir. Ekolarak, Milan kriterlerinin yaygin olarak klinik pratige girmesiyle karaciger nakli

yapilan hepatoselliiler kanser (HCC) hasta sayisi da neredeyse ikiye katlamistir. Ancak, HCC rekirrensi, nakil sonrasi en
onemli 6lim nedeni olarak devam etmektedir.

Anahtar Kelimeler: hepatit B virus; akut ve kronik HBV enfeksiyonu; siroz; hepatoselliiler kanser; karaciger nakli; as; anti-viral ilaclar
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Introduction

What has changed in overall HBV epidemiology in the last
decade?

Hepatitis B virus (HBV) is the smallest DNA virus infecting
human beings.It is estimated that almost 2 billion people
have been exposed to the virus and that nearly 350 million
people worldwide are chronically infected[1, 2]. The routes of
transmission vary from one geographic area to another (mainly
vertical transmission among the poor, mostly horizontal
transmission in intermediate economic populations,
andsexual or percutaneous route in wealthy populations) [3,
4]. The route of transmission and the prevalence of HBV may
also vary according to the availability of health resources in
different countries [5]. It is also important to obtain exact data
on HBV epidemiology in order to organize health plans in
each country. Routine neonatal vaccination programs against
HBV have become important health precautions, particularly
in undeveloped countries. In countries where sanitation is
poor, HBV is endemic and the most frequent route of HBV
transmission is vertical. On the other hand, vaccination against
HBV for the population at risk seems to be feasible in countries
where HBV is rare [3, 4]. Indeed, routine vaccination against
HBV for neonates and for people at risk is the main program

accepted by many countries.

In recent years, some encouraging data related to routine
vaccination against HBV has been reported. Declining HBV
prevalenceisevidencedbya reductioninacute HBVinfectionall
over the world [6-8]. Studies investigating HBV seroprevalence
in some specific groups (e.g. blood donors, pregnant women,
soldiers and immigrants) showed that even though HBV is still
epidemic in some parts of the world, the overall prevalence of
HBVis steadily declining[1,8,9].Guidelinesrecommendroutine
neonatal vaccination against HBV, givingimmunoglobulins
against HBV (HBIG) to neonates of HBsAg positive mothers,
and starting anti-viral medication inHBsAg positive mothers in
the third trimester to reduce HBV DNA viral load [10, 11]. Anti-
viral medication with lamivudin or tenofovir (both are class B
in use during pregnancy) in the third trimester is suggested
for a HBV viral load greater than 106 copies/mL, and this was
shown to reduce the vertical transmission rate from 10% to 0%
[12]. However, the main route of HBV transmission in wealthy
countries is sexual contact or intravenous drug abuse under
non-sterile conditions. After the emergence of the human
immune deficiency virus (HIV) in developed countries, HBV
related problems appeared with more serious disorders due to
the same route of transmission of these two viruses [13]. Thus,
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health societiesinwealthy countries have sped up their work
on protection from HBV and HIV co- or separatetransmission,
and have tried to solve some serious conditions associated
with the presence of HBV and HIV. HBV and HIV share the same
transmission route from mother to neonates. Cesarean section
is not helpful in preventing transmission from HBV positive
mothers, but is for HIV positive cases.

In conclusion, with routine precautions against HBV applied
in both developed and developing countries, HBV prevalence
has declined all over the world in the last ten years.

Trends in the management of acute HBV infection

Spontaneous clearance of HBV after acute infection appears
in only 10% of neonates [14]. Thus, protective measures
for neonates from HBV transmission when born from HBV
infected mothers are the most important part of the fight
against HBV (Figure 1). On the other hand, acute HBV
infection, diagnosed by the presence of HBsAg and IgM anti-
HBc, resolves spontaneously in 95-99% of adult patients [15-
18]. In this case, routine anti-viral treatment of acute HBV
infection in adults is not feasible. However, the need for liver
transplantation is estimated to be 1% [19]. The mortality rate
is high in adult patients presenting with acute liver failure
(ALF), characterized by the presence of rapid deterioration of
transaminases, hepatic encephalopathy, and coagulopathy.

In case series studies with HBV induced ALF patients, survival
rates varied between15.3% and 77.7%.If all of the published
cases are taken into account, the mean survival rate without
lamivudin therapy is nearly 45% [15, 20, 21]. In the era of liver
transplantation (LTx), survival rates have increased to greater
than 70% [22, 23]. Even though Kumar et al. determined that
lamivudin is ineffective in preventing death, and Dao et al
claimed that spontaneous survival was similar in both treated
and untreated groups, the LTx free survival rates with NUCs
therapy were shown to increase to 70- 100% [20, 21, 24-29]
(Figure 2). Investigators concluded that initiation of lamivudin
therapy may have been too late to rescue those patients
presenting with a systemic inflammatory response (SIRS) [28].
The drawback of lactic acidosis risk under entecavir therapy,
which was pointed out in HBV related cirrhosis patients, was
not seen in ALF patients [20, 30].

Besides acute HBV infection, hepatic failure related to HBV
reactivation with chronic HBV infection may lead to 30- 70%
mortality [31]. Adding oral antiviral drugs in these patients has
additional beneficial effects on survival [31, 32]. However, the
mortality rate does not decrease to under 90% among those
with >30 MELD scores, even with oral anti-viral drugs; in contrast



mortality rates declined to nearly 15% with <20 MELD scores
[31]. Probably entecavir is not superior to lamivudine in treating
acute severe reactivation of HBV infection; moreover, some
reports revealed higher mortality rates in short term follow-up
under entecavir therapy compared with lamivudin[32-34].

ALF accounted for 7% of all LTx in Europe from 1999- 2009,
similar to the 8% for 1988- 2009, the same as in the US [35, 36].
And the number of LTx for HBV induced ALF among all ALF
related LTx in Europe decreased from 17.9% to 13.2% in the
periodsfrom 1988- 2003 and 2004- 2009, respectively.

Most Western countries have been able to succeed in finding
deceased donors, in contrast to Eastern countries[37, 38].
After the first performed living donor LTx in Asia at the end of
the 1990s, living donor LTx became the main source of liver for
ALF related LTx in some countries, e.g. 62.5% in Turkey, 78.6-
90.9% in Korea, 97.2% in Japan, and 80% in Hong Kong [36,
39-42]. The rate of ALF patients undergoing deceased LTx in
Western countries was reported as 21- 93%; 0.1% living LTx
were performed for the etiology of severe ALF before 1993,
whereas it was 1.9% from 2004- 2009 overall in Europe [43].
In contrast, deceased LTx remains under 10% in most Asian
countries [39, 41, 42,44]. Thus, the waiting list mortality has
reached 60%, and therefore having a potential living donor
has become a good positive predictor for ALF patients in Asian
countries [39]. Investigators also showed that the number
of living donor LTx peaked in the US in 2001, and started to
decrease over the subsequent years [45-47]. The survival for
deceased LTx is similar to living LTx in adults (63% vs 64% 5
year graft survival, respectively) [35].

In conclusion, probably due to the increase of preventive
precautions and the marketing of effective anti-viral
medications against HBV, the overall number and the necessity
of LTx in HBV related severe ALF patients has decreased
significantly in the last decade. We should also keep in mind
that living LTx is a highly effective alternative to deceased
LTx, particularly in countries in which the source of deceased
organs is limited.

Trends in the management of chronic HBV infection and
cirrhosis

The natural course of chronic HBV ends with cirrhosis or
hepatocellular carcinoma (HCC) in almost 20% of the patients
without any specific treatment. Each year, almost 600,000
patients with chronic HBV infection are estimated to die due
to the complications of the disease [48]. Progression of HCC
from chronic HBV infection usually occurs after two to three
decades of disease, and approximately 80% of HCC develop
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cirrhosis [49]. The economic burden of chronic HBV infection
was estimated to be at least $1 billion worldwide and this
amount is going to increase [50, 51]. Thus, data showing a
nearly 50% decline in the numbers of HBV related cirrhosis on
waiting lists for LTx is important [52].

Themain goal of physicians should be to prevent the progression
from fibrosis to cirrhosis, from compensated to decompensated
cirrhosis, from cirrhosis to HCC, and of course to improve
the survival rate of chronic HBV patients [48]. Moreover, a
reversibility of cirrhosis has also been demonstrated by
investigators. By using entecavir or tenofovir, the improvement
in necro-inflammation scores was near 90%; at the end of five
years oftreatment, 74% of the cirrhotic patients had no more
cirrhosis [53, 54]. And lastly, preventing HBV infection recurrence
in patients undergoing LTx is a targeted outcome.

Interferon (IFN) therapies (standard or pegylated), shown to be
safe in compensated cirrhosis patients, is a choice for chronic
HBV treatment in patients with limited indications [55, 56].
However, IFN usage was found to be related toan increased
risk of hepatitis flares and some infectious complications in
patients with decompensated cirrhosis [57, 58].

Even though recent guidelines recommend choosingnucleos(t)
ide analogs (NUC) with a high genetic barrier against viral
resistance in both chronic HBV and cirrhosis stages, most of the
long term follow-up studies were performed with lamivudin[10,
11]. The clinical improvement related to hepatitis flare, hepatic
decompensation and death was more prominent in patients
with sustained virologic suppression [58, 59]. Histological
improvement, regression of cirrhosis and decrease of fibrosis
score were also found under NUCs with the help of follow-up
liver biopsies at the end of 3- 5 years of therapy [54, 60-63].

In contrast to interferon, NUCs have also been found to be safe
in decompensated cirrhosis [64-66]. It was shown repeatedly
that in decompensated HBV patients all of the NUCs resulted
in improvement of liver function tests, decreasing Child Pugh
and MELD scores, mortality and need forLTx, even in patients
already listed for LTx[53, 64, 66, 67]. Yao et al. showed that the
LTx rate declined from 73.9% to 34.8% in lamivudin treated vs.
non-treated groups, respectively [64] (Figure 2). A reduction
in Child Pugh score (=2 points) was observed in 26- 50% of
the treated, decompensated HBV cirrhosis patients [48]. One
year mortality or LTx rates appeared to be as low as 4-16% with
NUC medications [48]. Due to the reverse effect of virologic
resistance to NUCs, the authors suggested a preference
forentecavir or tenofovir in decompensated HBV patients
[10, 11]. However, reachingafast virologic response with a
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combination of entecavir and tenofovir is not feasible in light
of current data [48]. Lastly, the risk of lactic acidosis shown
in cirrhosis patients with =20 MELD scores under entecavir
therapy in one study from Germany was not supported by
other investigators [30].

Cirrhosis is the most common reason for LTx in Europe [35].
Between 1988 and 2009, 52% of the patients who underwent
LTx had cirrhosis, and 10% were chronic HBV patients (the
rates revealed only HBV infection; if we add the co-infections
with hepatitis C or hepatitis D, it reached 15% among all
cirrhosis patients) [35]. The rates were found to be not greatly
changed in comparing the periods from 1988-1998 and 1999-
2009. However, even though the rate of cirrhosis among LTx
indications has not changed in the last 10 years, Burra et al
determined a significant change after an analysis of the rate of
HBV cirrhosis related LTx before 1995 (1988-1995), since we know
the year of marketing of IFN was 1991, and for lamivudinwas
1998, compared with the data after 2006 (2006- 2010) [68].
Among all LTx indications, HBV cirrhosis declined from 24.4%
in the years between 1988 and 1995 to 16.3% between 2006
and 2010. To separate the time period as done by Burra et al.
seems to be more appropriatefor defining the impact of anti-
viral medications against HBV, and also for determining trends
related to HBV cirrhosis in the last decade [68].

The problem in HBV related LTx is the recurrence of HBV
infection after LTx leading to a decline in survival of both the
graft and the patient [68, 69]. Before effective prophylaxis,
the recurrence rates of HBV after LTx was greater than 80%.
It declined immediately after the introduction of routine use
of hepatitis B immunoglobulin (HBIg) to less than 30%, and
after the introduction of the combination of HBIg and NUCs, it
declined to nearly 3% [5, 70-72].0n the other hand, the authors
claimed that entecavir and tenofovir, the high genetic barrier
drugs against HBV infection, may be superior to lamivudine
in terms of post-LTx prophylaxis for HBV. Cholangitas et al.
showed that HBV recurrence was 6.1% under lamivudine and
HBIg prophylaxis, whereas it declined to 1% with the use of
entecavir/ tenofovir and HBIg[73]. Moreover, the results after
discontinuation of HBIg in the entecavir/ tenofovir treated
group were also similar toHBIg and lamivudine combination
therapy. However, it was also shown that HBIg should be a part
of HBV prophylaxis, even when entecavir or tenofoviris chosen
[73]. The rate of death or graft loss related to HBV recurrence
after LTx was 21.5% among all HBV recurrences from 1988-
1995, and it dropped to 1.1% in the period from 2006- 2010
[68]. Patient survival after LTx then suddenly increased from
73% to 86% in 1 year, and from 63% to 78% in 5 years in the
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years 1988- 1995 and 1996- 2000, and the survival rates have
had a plateau since then [68]. Investigators claimed that the
main reasons for the plateau seen in recent decades were the
improvements in prophylaxis against HBV, surgical techniques,
immunosuppressive drugs, and post-op care, and the
increasing ages of both donors and recipients[68, 74]. Donors
over 60 years old increased from 1.8- 5% to 21- 30%, and for
recipients from 3.3- 11% to 9.3- 22% in the last 20 years [35,
71,75]. Burro et al determined that both donor and recipient
age were related to long and short term survival, whereas
Yamashiki et al found recipient age to be similar, however
donor age was related only to long term survival [68, 76].

Trends in the management of HBV related HCC

The incidence of HCC, the sixth most common cancer in
the world, has increased in the last years, and this increase
is estimated to continue in the next two decades [49, 77].
Chronic HBV infection is still the major risk factor for HCC in
developing countries, while in contrast, chronic HCV infection
and non-alcoholic steatohepatitis (NASH) are the two main
risk factors in developed countries [49, 78]. The presence of
chronic HBV infection raises the risk of HCC 100 fold compared
to the healthy population, however not all of the chronic
HBV or cirrhotic patients develop HCC. Persistence of HBeAg,
and high HBV viral load, older age, male gender, presence
of cirrhosis, HCV or HDV co-infection, family history of HCC,
alcohol intake, smoking, and aflatoxin exposure are the risk
factors for HBV related HCC [79-84].

Unfortunately, only 25% of HCC cases were diagnosed at
an early stage for which curable treatment exists, and the 5
year survival is only 3% in symptomatic HCC patients [85].
Therefore, most HCC patients not suitable for surgery and
local ablation therapies are candidates for palliative treatment
with sorafenib, a multikinase inhibitor which targets the main
signaling pathways of HCC, transarterial chemoembolization
and radiotherapy appliedwith Yttrium-90 microspheres.
Transarterial chemoembolization (TACE) is the only alternative
for non-metastatic and non-invasive tumors; sorafenib is
for advanced HCC withextrahepatic tumor spread and/
or vascular invasion. Both agents were proven to increase
survival [86]. Surgical resection, liver transplantation and
local ablative therapies (e.g. radiofrequency ablation (RFI) and
percutaneous ethanol injection (PEI)) are the most frequently
used curative treatments for HCC [87]. Surgical resection
in selected cases has the best survival rates in HCC patients
compared to other therapies (70-90% 5 year survival rate).
Lack of cirrhosis or Child A cirrhosis, but without any findings



of portal hypertension and with a normal range of bilirubin in
the serum, are favorable criteria for resection of HCC.

Probably the most cost-effective way to fight against the
problem of HCC is in the prevention of HCC [88]. Apart
from the other specific etiologies, in order to prevent HBV
related HCC, we have two main options: first, nation-wide
vaccination programs against HBV have already proven to
be effective in reducing not only overall HBV prevalence, but
also HBV related HCC (an almost 70% decline was reported
from Taiwan) [88-90]. Second, anti-viral medications lead to a
decrease in HBV viral load in the serum or increase the chance
of seroconversion of HBsAg and HBeAg, which were all shown
to be risk factors for HBV related HCC [88]. Studies revealed
that among chronic HBV patients who were treated with
IFN, and who reached a sustained virologic response and/ or
biochemical improvement,there was a risk reduction for HCC
[91, 92]. It was also pointed out that chronic HBV patients with
maintained virologic suppression under NUCs showed a lower
incidence of HCC compared with patients with no virologic
response [93]. Not only lamivudine, but also tenofovir and
entecavir may also decrease the rate of HCC, particularly
in non-cirrhotic patients, however the rates are still higher
than those in inactive healthy carriers [79, 94-96]. The exact
impact of anti-viral drugs on HCC progression among cirrhotic
patients is still controversial [96-98]. On the other hand, NUCs
have beneficial effects on long-term survival even when
used after curative treatment of HCC [99-101]. It is not widely
accepted, but IFN may also be an alternative option to treat
HBV patients after curative resection [102].

In the eighties, among all of the LTx, 12% were related to HCC;
similarly, thiswas nearly 14.4% in the 2000s [35]. However,
it was reported that the rate of HCC related LTx represents
almost 40% of all transplanted patients [80]. Han et al found
that almost half of the HBV patients undergoing LTx had
HCC at the time of LTx[103]. Moreover, one fourth of all HCC
patients received the diagnosis while on the waiting list or after
explanting the liver [103]. With LTx, the etiology of HBV related
decompensated cirrhosis dropped from 84.2% to 70.4%,
whereas HBV related HCC increased from 15.8% to 29.6% in
the periods of 1988- 1995 and 2006- 2010, respectively [68].

Due to the shortage of donors, HCC patients were given 22
points over the MELD score to avoid the chance of dropping
off the transplant list during the waiting time. It was estimated
that a one year stay on the waiting list resulted in 40% of
HCC patients losingLTx criteria [77, 86, 104]. Thus, as a bridge
therapy to LTx, RF or TACE is performed on the tumor in order
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to prevent the progression of tumor size beyond the Milan
criteria during the waiting time. Moreover, HCC patients
responding to TACE therapy followed by LTx had a 90% 5
year survival compared with 35% who failed to respond to
TACE therapy before LTx[105]. However, poor hepatic reserve
appears to be a risk factor for TACE related mortality [106].

The 1 and 3 year survival rates of patients with HCC undergoing
LTx were shown to increase from 65% to 89% and from 48%
to 78% from 1988- 1995 to 2006- 2010, respectively [68, 80].
Even though there is a great improvement in the survival of
HCC, the survival rates of HBV associated HCC are lower than
those for HBV associated decompensated cirrhosis (84%, 68%
vs. 83%, 78% in HCC vs. cirrhosis cases for 1 and 5 year patient
survival, respectively) [68]. Nevertheless, some research
studies have claimed that the overall survival of HCC related
and HCC unrelated LTx are similar [80]. HBV recurrence is the
major cause of death or graft loss after LTx, followed by tumor
recurrence (26.3% and 20.7%, respectively) [68, 103]. It is
important to note that none of the HCC diagnosed patients
with explanted liver experienced HCC recurrence [103].

Even though HBV recurrence rates dropped from 18.7%
to 3.6% from the years 1988- 1995 to 2006- 2010 (p value
<0.001), the recurrence rates of HBV related HCC did not differ
over time (30.9% and 36.1% for 1988- 1995 and 2006- 2010, p
value 0.63) [68].

Tumor staging, tumor grading, moderate or poorly
differentiated tumors, and the presence of vascular invasion,
higher immunosuppressive levels or choice of mTOR- free
inhibitors consisting of immunosuppressive regimes are
the main risk factors of post LTx HCC recurrence (Table) [77].
Serum alpha-fetoprotein at the time of LTx may be a good
predictor for HCC recurrence [103]. In the first years after LTx,
the cancer incidence almost doubled and this was mainly
attributed to the use of immunosuppressive drugs[107]. Even
though the efficacy of treatment of recurrent HCC after LTx
is controversial, all of the treatment options for advanced
cirrhosis are on the table [77, 80,108]. Even LTx seems to be
the most feasible therapy for recurrent HCC after LTx, though
surgery alone oraccompanied by radiofrequency ablation may
be good options[108]. Patients treated with TAKE priortoLTx
or suffering from arterial stenosis following LTx, may not be

eligible for TAKE for recurrent HCC after LTx[108].
Conclusion

With routine precautions against HBV, both HBV prevalence
and the rate of mortality, and the necessity of LTx related
to HBV induced ALF have declined in the last decade. Early
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initiation of NUCs, at least before the appearance of SIRS, in
ALF cases seems to be important for preventing death. HBV
associated cirrhosis is still the major cause of LTx, particularly
in developing countries,whereas in developed countries, the
rate of LTx due to HBV induced cirrhosis has declined over
time. With the expanding use of NUCs before LTx, and the use
of NUCs and HBIg even after LTx, HBV recurrence after LTx is
no longer an important reason for graft loss or patient death.
However, this positive impact is not yet reflectedin survival,
probably because of increasing recipient and donor ages. On
the other hand, in the era of Milan criteria, overall HCC survival
has so increased that the number of transplanted HCC cases
has almost doubled. However tumor recurrence is still the

major cause of death, and treatment is still problematic.
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Laboratuvar hekimleri siklikla, kapasiteleri 6lctisiinde yeteneklerine gore klinisyen, arastirmaci ve saglik savunucusu olarak
farkli roller oynamaktadir. Hastayla direkt temasta bulunmuyor olsalar da, “mechul” laboratuvar hekimlerinin ilk ve en 6nemli
goOrevi “ylizi bilinmeyen” ve sadece bir sayi ile ifade edilen hastasi icin, en uygun olani, en dogru sekilde yapmak olacaktir.
Laboratuvar hekimi hastayla ilgili kisisel bilgilere sahip olmasa da, hastanin en azindan bir parcasiyla yakin temastadir,
biyolojik 6rnekle giicli bir iliski kurulmustur ve dolayisiyla bu alisilmadik s6zlesme klinisyen, laboratuvar hekimi ve biyolojik
ornegin sahibi olan hasta arasinda kurulmustur.

Tibbi ilerlemeler, her zaman insan bedenleri ve insan doku 6rnekleri kullanilarak gerceklestirilen egitim stireglerine glivendi.
Son yillarda, insan organ, doku ve genetik materyallerinin Diinya ¢apinda toplanmasi ve depolanmasi ile "insan doku
arsivi" olarak bilinen, genis kaynak ve sayisiz dnemli tibbi buluslar saglanmistir. Bu biyolojik arsivler arastirma kaynadi olarak
kullanilmaya devam ettigi suirece insanlik ilerleyecektir.

Biyolojik materyallerin saklanmasindaki teknik olanaklarin gelisimi yaninda, biyolojik verilerin dijital ortamda islenmesi
ve bilgisayar teknolojilerindeki yenilikler de 6rneklere ait verilerin toplanmasini, izlenmesini ve lizerinde her tirli analizin
yapilmasini kolaylastirmaktadir. Biyobankalar arasindaki veri akisinin etkin bir bicimde yapilabilmesi, cok odakli bilimsel
arastirmalari kolaylastiran bir etkendir ve bu nedenle ulusal ve uluslararasi diizeyde biyobankalarin belirli standartlara uygun
olarak islev gérmeleri saglanmaya calisilmaktadir. Biyobankaciligin hizla gelismesi ve giderek daha da karmasik bir yapiya
blrtinmesi sonucunda bilinen temel etik konular disinda yeni etik sorunlarla da karsilasilmaktadir.
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Abstract

Laboratory medicine physicians frequently play several roles in their capability as clinicians, investigators and health
defender . Even though there is commonly no direct touch on patients, the “faceless” laboratory doctor’s first and prominent
task is to act in the best interests of the “faceless” patient who is frequently “just a number”. Although individual information
of the patient is often deficient, the laboratory doctor does have sincere knowledge of at minimum part of the patient -the
specimen- and an unusual three-way contract is made between clinician, laboratory physician and patient.

Medical progress has always relied on learning from human bodies and human tissue samples. In recent years, human
organs, tissue, and genetic material throughout the World have been collected and stored, and this vast resource, known as
“the human tissue archive,” has enabled countless crucial medical discoveries. It is essential that humankind continue to add
to this archive and that it remain avaliable as a research resource.

The development of technical facilities in storage of biological materials as well as utulizing digital medium in processing
biological data and innovations in the computer technology have made collection, monitoring and analysis of the data
samples easier. Efficient data flow between the biobanks is a factor that facilitates multifocal scientific research. Therefore,
biobanks / biolabs in both national and international level are aimed to function in accordance with specific standards.
As a result of rapid development and increasingly complex structure of biobanking we have encountered in new ethical

challenges besides the main ethical issues.

Giris

GUnlmiz tibbi artik daha cok kisisel (personalized medicine),
ongorulebilir, 6nleyici, hassas (precision medicine) ve bu alan-
daki butiin aktorlerin katilimini dngéren bir anlayistadir. Labo-
ratuvar tibbi da tipki klinik tibbi gibi bu dénlstime buytik katki
saglamaktadir ve gelecekte ¢ok daha etkin bir rol oynama po-
tansiyeline sahiptir. Ozellikle insan biyolojik materyalleri tize-
rinde yapilan laboratuvar calismalari ve elde edilen verilerin di-
siplinlerarasi ve ¢cok uluslu arastirmalarda kullanimi, Glkeler icin
onemli sonuclar icerme potansiyeline sahip olmalari nedeniyle,
hikumetler tarafindan da giderek daha ¢ok desteklemektedir.

GuUniimizde biyotip teknolojileri, yalnizca tani-tedavi siirecini
degil, biyotip arastirmalarinin niteligini ve bu siirecte sinirlari
belirleyecek olan etikolegal diizenlemeleri degistirmekte, d6-
nustirmektedir; gen editing teknolojileri, tim genom sekans-
lama, genetik testler ve tesadiifi bulgular, tlketiciye verilen
dogrudan genetik hizmetler (direct-to-consumer testing), in-
san embriyosunda genom bicimlendirme, stiper insan, yapay
zeka, 6zerk makineler, buyik veri (big data), robot teknolojileri
etigi, embriyonun bilimsel arastirmalardaki kullanimi, yapay
Ureme teknolojilerinde babalik ve anneligin yeni boyutunun
tartisilmaya baglanmasi, bu teknolojilerin kétlye kullaniimasi-
nin 6jeniye neden olabilmesi ya da insanin dogal kapasitesinin
iyilestirilmesinin yol acacagi sorunlar... gibi.

Saglik alaninda hizl bir sekilde kullanilmaya baslanan bu yeni
ve gelisen teknolojiler toplumu karmasik, belirsiz ve 6ngori-

Keywords: laboratory medicine; bioethics; research; human biological material; biobanking; consent

lemez bir siirece dahil etmektedir. Bunun sebeplerinden biri
bu teknolojilerin risk ve yan etkilerinin 6grenilmesinin, ancak
tecriibe yolu ile miimkiin olabilmesidir. Ote yandan, heniiz
glvenilirligi bilinmeyen teknolojilerin gelistirilmesi ve kulla-
nilmasi ile ortaya ¢ikan biyoetik sorunlar da pek ¢oktur; gizlilik,
mahremiyet, ayrimcilik, 6zerklige saygi, risklerin dnlenmesi,
bu teknolojilere esit ve adil erisimin nasil saglanacadi... gibi.

Ozellikle genetik arastirmalar, biyotip arastirmalari ve biyo-
teknoloji alanindaki gelismeler sonucunda, insan biyolojik
materyali Uzerindeki etik sorumluluklarin ve haklarin belir-
lenmesinde geleneksel etik yaklasimlarin artik yetersiz kaldigi
gorilmektedir. Birkag damla kan veya 6rnedin, KC dokusuna
ait birkag patolojik doku 6rneginin, tek basina fazla bir deger
tasimadigini ancak genis bir koleksiyona donusturildigiinde,
onemli boyutta bilimsel ve ekonomik degere ulasabildigini
artik biliyoruz. Hatta bu veriler, tibbi kayitlarla veya vericiler-
le ilgili baska kayitlarla iliskilendirildiginde, bu deger daha da
artmaktadir. Bu nedenle “biyolojik 6rnekler Gizerindeki sahiplik
haklar’, “yararin paylasimi”, “gizliligin ve mahremiyetin korun-
masl!”, “patent hakki” gibi konularda, yeni etik ve hukuksal so-
runlar ortaya cikmaktadr.

Cagimizda, yiksek teknoloji tibbinin hikkiim stirdigu biyotip
alaninda, etkililik ve teknik yenilikler, yalnizca bilim insanlarinin
degil, hastalarin ve toplumun da ilgisini tizerine toplamaktadir.
Yiksek etik standartlarin hem klinik hem de laboratuvar calis-
malarinda hayati Gnemi olmasina ve laboratuvar takiplerinde

406



VRN

Volume 10 Number 3 p:405-413

de etik ikilemlerle sik karsilasiliyor olunmasina ragmen, labora-
tuvar uygulamalarinda etik konusu ister tani isterse arastirma
ile ilgili olsun, glinimuizde hak ettigi ilgiyi gormemektedir.
Ozellikle patolojik/biyokimyasal degerlendirmelerde hem
tani/tedavi hem de arastirma uygulamalarinda dogruluk, stan-
dartlara uygunluk cok 6nemlidir; hastayla direkt temasta bu-
lunmuyor olsalar da laboratuvar hekimlerinin ilk ve en 6nemli
gorevi“ylizi bilinmeyen” hastasi icin en uygun olani en dogru
sekilde yapmak olacaktir. Laboratuvar hekimi hastayla ilgili
kisisel bilgilere sahip olmasa da, hastanin en azindan bir par-
caslyla yakin temastadir, biyolojik drnekle giicli bir iliski kurul-
mustur ve dolayisiyla genetik bilgiyi tasiyan biyolojik drnegdin
sahibi olan hastadan da sorumludur.

Hastayla direkt temasta bulunmuyor olsalar da, laboratuvar he-
kimlerinin (tibbi biyolog, biyokimya uzmani ve patologlarin) ilk
ve en 6nemli gorevi, “ylizli bilinmeyen” ve sadece bir doku veya
hiicresi ile var olan ve dosya sayisi ile ifade edilen hastasi icin,
en uygun olani, en dogru sekilde yapmak olacaktir. Laboratu-
var hekimleri ve patologlar, hastayla ilgili kisisel bilgilere sahip
olmasalar da, hastanin en azindan bir parcasiyla yakin temasta-
dirlar. Hastanin biyolojik 6rnegiyle guclu bir iliski kurulmustur ve
bu alisiimadik sézlesme; klinisyen, laboratuvar hekimi/patolog
ve biyolojik 6rnegin sahibi olan hasta arasinda kurulmustur (1).

Tibbi ilerlemeler, her zaman insan bedenleri ve insan doku 6r-
nekleri kullanilarak gerceklestirilen egitim surreclerine gliven-
di. Son yillarda, insan organ, doku ve genetik materyallerinin
Diinya capinda toplanmasi ve depolanmasi ile "insan doku
arsivi" olarak bilinen, genis kaynaklara ve sayisiz d6nemli tibbi
buluslara imkan saglanmistir. Bu biyolojik arsivler arastirma
kaynagi olarak kullanilmaya devam ettigi sirece de biyotip
arastirmalari ilerleyecektir.

Biyolojik materyallerin saklanmasindaki teknik olanaklarin
gelisimi yaninda, biyolojik verilerin dijital ortamda islenmesi
ve bilgisayar teknolojilerindeki yenilikler de érneklere ait ve-
rilerin toplanmasini, izlenmesini ve tizerinde her tiirll analizin
yapilmasini kolaylastirmaktadir. Yani hem biyolojik materya-
lin kendisi, hem de bu materyalden elde edilen veriler 6nem
kazanmaktadir. Bu materyaller her zaman bir biyobankada ve
biyobankanin giivenlik kosullarinda var olmayabilir; bir labo-
ratuvar arsivi, patoloji arsivi seklinde bireysel ya da kurumsal
olarak olusturulmus olabilir. Bu durumda tani ya da arastirma
amacli olarak toplanan insan biyolojik materyallerinin toplan-
ma amaci disinda kullanilmasi miimkiin maddir? Arastirmaciyi,
calistigi kurumu ve kurumun etik kurullarini baglayicr hikkiim-
ler nelerdir? S6z konusu biyobankalar oldugunda belirlenen

407

etikolegal sinirlar, bu tiir durumlardaki sorunu ¢c6zmediginde
yapilmasi gerekenler nelerdir?

Biliyoruz ki, biyobankalar arasindaki veri akisinin etkin bir bi-
cimde yapilabilmesi, cok odakl bilimsel arastirmalar kolaylas-
tiran bir etkendir ve bu nedenle ulusal ve uluslararasi diizeyde
biyobankalarin belirli standartlara uygun olarak islev gérmeleri
saglanmaya calisiimaktadir. Biyobankaciligin hizla gelismesi
ve giderek daha da karmasik bir yapiya biriinmesi sonucunda
bilinen temel etik konular disinda yeni etik sorunlarla da kar-
silasilmaktadir. Bu konu ile ilgili ulusal literatliir de olusmaya
baslamistir. Ancak 6te taraftan yine biliyoruz ki tilkemizde “bi-
yobanka” olma kosullarini saglayabilecek ¢ok az sayida 6rnek
vardir; bu durumda, “biyobanka” olmayan, ama kisisel ya da ku-
rumsal olarak “depolanmis biyolojik materyal iceren” arsivlerin
durumu ne olacaktir? Ozellikle patologlar, biyokimya uzmanlari
ve tibbi biyologlar tarafindan en sik sorulan soru da budur.

Hasta ile klinisyen hekim ve laboratuvar hekimi arasindaki ilis-
ki, incelemesi yapilan biyolojik materyal izerinden kurulmakta
olup, ilgili tani materyalinin o anda devam eden ya da gelecekte
yapilmasi 6ngorilen herhangi bir arastirma amaciyla kullanimi
konusu, laboratuvar hekimi sorumluluguna, bir de “arastirmaci
hekim sorumlulugu’nun eklenmesi anlamina da gelmektedir.

Laboratuvar tibbi agisindan, yapilacak tetkikler icin aydinlatil-
mis onamin bulundugundan emin olmak ve test sonuclarini
etik ve kanuni gereklilik veya toplum saglidi agisindan tersi
gerekmedikge, hastanin bakim cercevesi disina ¢ikarmamak
zaten laboratuvar hekiminin sorumlulugudur (1).

Diger taraftan, DNA'a ulasimin ticari degerinin yiksek oldugu
biyoteknoloji caginda, hastanin yapilmasi icin izin vermemis
oldugu testlerin (tanisal amacl) yapilmasinin uygun olmadigi
ve yine sahiplerinin aydinlatilmis onami alinmadan depolan-
mis dokularin/insan biyolojik materyallerinin arastirma amag-
I olarak kullanilmamasi gerektiginin kabul edilmesi ve g6z
ondnde bulundurulmasi dnemlidir.

Klinik teshisi koyan klinisyen ile doku teshisini koyan labora-
tuvar hekiminin arasindaki iletisimin niteliginin 6nemi kadar,
arastirmaci laboratuvar hekimi ile 6rnegi veren hasta arasin-
daki iletisim de en az o kadar énemlidir. insan biyolojik veri-
lerinin laboratuvar arastirmalarinda arastirma materyali olarak
kullanilmasi durumlarinda, s6z konusu bireylerin arastirma
konusunda ayrintili bir bicimde (amaci, siresi, yararlari, tehli-
keleri...) bilgilendirilmeleri, aydinlatiimis onamlarinin alinmasi,
diledikleri zaman deneyden cekilme haklarinin oldugu konu-
sunda bilgilendirilmeleri 6nemlidir (2, 3).



Hasta Mahremiyeti Agisindan Veri Giivenliginin
Saglanmasi

Bilgisayar teknolojileri ve dijital bilginin hayatimizin hemen her
alanina girmis oldugu gliniimiizde, mahremiyetin ve glivenli-
gin sag—lanmasi son derece 6nem kazanmaktadir. Saghk kuru-
luslari/laboratuvarlari ara—sindaki ya da biyobankalar gibi tibbi
veri saglayicisi organizasyonlar arasindaki veri akislar, saglk
hizmetlerinin kalitesini ve arastirma olanaklarini artirirken has-
ta mahremiyetinin ihlal edilmesi riskini de arttirmaktadir (2,3).
iletisim teknolojilerinin biyotip alaninda kullaniminin hizla yay-
ginlasmasi pek cok acidan kolayliklar saglarken, bu verilerin de-
polanmasi ve transferi konularinda gtivenlik ihtiyacini da glinde-
me getir-mektedir. Gizliligin korunmasinda teknik énlemlerin
alinmasi, iletisim kanalla-rinin giivenliginin saglanmasi, verilerin
anonimlestirmesi, kodlama veya dijital imza kullaniimasi alina-
cak dnlemlerden bazilanidir. Ozellikle tibbi kayitlarin elektronik
ortama donuisimdj, bu verilere yetkisiz erisilmesine karsi yeni ko-
ruma kalkanlarinin gelistirilmesi geregini dogurmaktadir.

Veri guvenliginin saglanmasinda; verilerin kalitesini koruyacak
sistemlerin gelistirilmesi, verilerin toplanma amaclar disinda
kullanilamamasi, veri-lere ilgilinin rizasi olmadan ulasilama-
masi, verilerin veri toplama amacina uygun stirede saklanmasi
gibi ilkeler bulunmaktadir. Tibbi verilerin korunmasinda yasal
diizenlemelerin yaninda bireyi de etkinlestiren mekanizma-
lar yararli olmaktadir. Bu sistemde ve-rilerin kullanimi onaya
tabidir, verilere erisimin cesitli seviyelerde gercek-lesmesi
kontrol altindadir, kullanicilarin kimlikleri denetim altindadir,
sifre-leme metotlari kullanilmaktadir (2,3).

Buguin tip uygulamalari sirasinda 6zel yasamin, mahremiyetin
ya da 6znelligin korunmasi hakki, kaynagini anayasalardan al-
maktadir. Tip hizmetlerinden yararlanan kisilerin, kisisel nitelik-
teki bilgilerinin “mahremiyeti” korunmalidir. Tutulan kayitlar ve
eldeki bilgiler, hastanin rizasi olmaksizin ti¢linci kisilere akta-
rilamaz. Kimi tlkelerde bu onamin yazili olmasi istenmektedir.
Bu bilgilerin adsiz olarak, 6rnegin istatistiksel izlem, bilimsel
arastirma gibi amaclarla kullanilmasi ise diizenlemelere tabi-
dir. Her bireyin 6zel yasaminin dokunulmazhgi hakkina saygi
gosterilmeli ve bu hak korunmalidir; bireyin disiince, duygu
ve kisisel yasaminin sirlarini, baskalariyla ne 6lctide paylasaca-
gina, kendisinin karar vermesi hakkina saygi gosterilmelidir.
GuUnlUmuzde, tip kayitlarinin bilgisayarda korunmasi, 6zel si-
gorta kuruluslarinin yayginlagmasi ve agirlik kazanmasi, saglik
kuruluglarinin bilimsel, yonetimsel, ekonomik yonden yogun
bir denetim altinda bulundurulmasi gibi durumlar nedeniyle,
hasta kayitlarinin mahremiyetinin korunmasi konusunda, ye-
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terince titizlik gosterilemeyecedi kaygisi yayginlasmaktadir.
Bir sigorta agina ya da bir ise girerken, yapilan tibbi degerlen-
dirmeler sirasinda elde edilen bilgilerin korunmasi, en az bu
taramalarin kendisi kadar tartisma konusu olmaktadir.

Tip uygulamalari sirasinda, hekimin tedavisini Ustlendigi has-
taya ait kisisel bilgileri sakli tutma zorunlulugu, hi¢ kuskusuz
insan arastirmalari icin de gecerli olan bir ilkedir ve arastir-
maya katilan hekimlerin génilli katilimcinin mahremiyetine
(6zel yasamina) deger vermeleri ve bunun sorumlulugunu
Ustlenmeleri gerekmektedir. Arastirmalarin strdirilmesinde
ve sonuclarin yayimlanmasinda gonillilerin mahremiyetinin
korunmasi, kisisel kimlik bilgilerinin agiklanmamasini gerektir-
mektedir. Bu konuda énlem olarak, 6rnegin kayitlarin gizliligi
esas alinarak veriye ulasim sinirlandirlabilir ya da kisilere bir
tanitim numarasi verilebilir.

Kisisel verilerin korunmasiyla ilgili Avrupa Birligi cerceve yo-
netmeliklerinde ve 6zellikle biyomedikal arastirmalar agisin-
dan Oviedo Soézlesmesi (4) kapsaminda cesitli maddeler bu-
lunmaktadir. Ozellikle genetik érnek ve bilgilerin saklandigi
biyobankalarda bu verilerin ayrimciliga yol agmamasi, kisilerin
isveren ve sigortalar gibi Gguincl sahislar nezdinde haklarinin
korunmasi acisindan énemlidir.

insan Biyolojik Materyalinin ve Bu Materyalden Elde Edilen
Kisisel Verilerin Korunmasi ile ilgili Etik ve Hukuki Durum

Klinik arastirmalar alaninda, multidisipliner ve uluslararasi ¢a-
lismalarda, gliniimiizde ve gelecekte en tartismali alanlardan
birisi, “insan kdkenli biyolojik érneklerin kullanimi” konusudur.
Katilimcilardan alinmis insan kdkenli biyolojik 6rnek ve ben-
zeri maddelerin en yararli bicimde kullanilmasina gosterilecek
dzen 6nemlidir. insanlardan arastirma icin alinan érnekler;
belli bir arastirma projesinde hemen kullanilmak tizere veya
gelecekte 6ngoriilen calismalarda kullaniimak lizere depolan-
mak amaciyla alinabilir. Bu iki kullanim arasinda ayrim ¢ok ke-
sin degildir ve 6rneklerin bir kismi hemen kullanilirken, kalan
bélimi daha sonra kullaniimak tizere saklanabilir. insan ké-
kenli biyolojik maddelerin arastirmalarda kullanilmasinda etik
sorunlar, iki baslikta incelenebilir:

- ilk olarak, insan kékenli biyolojik madde ve érneklerin alinma-
sinda, bedene miuidahale edilmesini gerektiren durumlarla ilgili
sorunlardir. Bu, arastirma yurttllirken yapilan miidahalelerde,
kisinin bedensel bittinliglinin riske girdigi veya ayni anda ek
koruyucu onlemlerin alinmasi gerektigi durumlarda glindeme
gelir (6rnegin onam verme yetenegi olmayan kisiler).

-ikinci olarak, alinan biyolojik drnegin kullanilmasina ve depo-
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lanarak saklanmasina iliskin onam alinmasi / izin verilmesi ve
elde edilen tibbi bilginin ve verinin glivenliginin ve gizliliginin
korunmasi durumudur. ikinci gruptaki sorunlar ciddi dikkat
ve 0zen gosterilmesini gerektirir ve gerek uluslararasi gerekse
ulusal pek cok kurum tarafindan yayimlanmis belgeler ve kila-
vuzlarca diizenlenmistir.

insan biyolojik materyalinin ve bu materyalden elde edilen ve-
rilerin kendine 6zgu niteligi ve ilgili taraflarin menfaatlerinin
farkli 6zellikleri nedeniyle, bu konunun hukuki acidan da 6zel
bir sekilde ele alinmasi gerekmektedir. ister biyobanka isterse
de arsiv materyali olsun buralarda saklanan érneklerin nasil
alinacagindan baslayarak, yapilacak her tiirli islemin yasal si-
nirlarinin kendine 6zgi kosullar icerisinde cizilmis olmasi ve
basta katimci olmak (zere, tiim taraflarin menfaatlerinin hu-
kuken dengelenmis olmasi gerekmektedir.

Bu konunun etik ve yasal sinirlarinin cizilmesi gerekliliginin ge-
rekcelerine bakacak olursak;

- Orneklerin ilgilinin rizasi olmadan kolayca elde edilebilmesi,
- Orneklerin alinma amaclari disinda kolaylikla kullanilabilmesi,
« Elde edilen verilerin kalici bilgiler icermesi,

- ilgilinin hayati icin cok dnemli verileri icermesi,

« ilgilinin ailesi ve ait oldugu gruba ait bilgileri icermesi,

« Verilerin ayrimcilik amaciyla kullanilma potansiyeli tasimasi,

«Verilerin baskalarinca kullaniminin bilimsel ve ticari olanaklar
yaratmasi,

« Kotliye kullaniimalari durumunda kisilik haklarinin zedelen-
mesi olasiligi.

insan biyolojik materyalinin ve biyolojik verilerinin giivenligi
ve korunmasiyla ilgili olarak 1982 Anayasasi’nin sagladig te-
mel anayasal gliivenceler, 17. maddeyle diizenlenen kisi doku-
nulmazlig, kisinin maddi ve manevi varligini koruma ve gelis-
tirme hakki ile 20. maddeyle diizenlenen 6zel hayatin gizliligi
ve korunmasidir. insan biyolojik materyali Gizerinde yapilacak
tibbi arastirmalar ve bunlar sonucunda elde edilecek bulgula-
rin kétlye kullanilmasinin, kisinin viicut butinlagind, maddi
ve manevi varligini veya kisilik haklarini zedeleme riski mev-
cuttur. Bu nedenle, insan genetik materyali lizerinde yapilacak
saklama veya arastirma faaliyetlerinin Anayasamizin cizmis ol-
dugu bu cerceve icerisinde yapilmasi gerekmektedir (5).

1982 Anayasasi'nin 20. maddesi de, genetik arastirmalarla ze-
delenmesi riski bulunan 6zel hayatin gizliligini glivence altina
almaktadir. Bu maddeye gore; herkes, 6zel hayatina ve aile
hayatina saygi gosterilmesini isteme hakkina sahiptir ve 6zel
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hayatin ve aile hayatinin gizliligine dokunulamaz. Bu diizenle-
meye 2010 yilinda bir ek yapilarak kisisel verilerin korunmasi
ve ancak kisinin izniyle islenebilmesi anayasal glivence altina
alinmistir. Bu diizenlemeye gore; “Herkes, kendisiyle ilgili kisi-
sel verilerin korunmasini isteme hakkina sahiptir. Bu hak; kisi-
nin kendisiyle ilgili kisisel veriler hakkinda bilgilendirilme, bu
verilere erisme, bunlarin diizeltiimesini veya silinmesini talep
etme ve amaglan dogrultusunda kullanilip kullanilmadigini
ogrenmeyi de kapsar. Kisisel veriler, ancak kanunda 6ngérilen
hallerde veya kisinin agik rizasiyla islenebilir. Kisisel verilerin
korunmasina iliskin esas ve usuller kanunla diizenlenir.” (5)

Anayasada yapilmis olan bu degisikligin gerektirdigi kisisel ve-
rilerin korunmasini diizenleyen kanun (Kisisel Verilerin Korun-
masi Kanunu, Kanun No: 6698) nihayet 24 Mart 2016 tarihinde
TBMM'de kabul edilerek yasalasmis ve 6 Nisan 2016 tarihinde
yurirlige girmistir (6). Bu Kanunun amaci, kisisel verilerin is-
lenmesinde basta 6zel hayatin gizliligi olmak Uzere kisilerin
temel hak ve 6zgurliklerini korumak ve kisisel verileri isleyen
gercek ve tiizel kisilerin ylikimlilukleri ile uyacaklari usul ve
esaslari diizenlemektir (6). Gerek 6698 sayili Veri Koruma Kanu-
nu, gerekse sonrasinda cikarilan Kisisel Saglik Verilerinin islen-
mesi ve Mahremiyetinin Saglanmasi Hakkinda Yonetmelik (7),
biyotip arastirmalari ile ilgili acik bir diizenleme getirmemistir.

Kanunda (Madde-3) “kisisel verilerin islenmesi”ile ilgilidir; “ki-
sisel verilerin tamamen veya kismen otomatik olan ya da her-
hangi bir veri kayit sisteminin parcasi olmak kaydiyla otomatik
olmayan yollarla elde edilmesi, kaydedilmesi, depolanmasi,
muhafaza edilmesi, degistiriimesi, yeniden dizenlenmesi,
aciklanmasi, aktarilmasi, devralinmasi, elde edilebilir hale ge-
tirilmesi, siniflandiriimasi ya da kullanilmasinin engellenmesi
gibi veriler izerinde gerceklestirilen her turli islem”(6).

Kisisel veriler, ancak kullanilacak amacla baglantili ve bu ama-
ain gerekgeleriyle sinirli olacak sekilde islenebilir. Kisisel verile-
rin toplanmasindan 6nce, bu verilerin toplanmasinin amacla-
rinin belli olmasi, sonraki kullanimlarin da bu amaclarla sinirli
tutulmasi temel ilkelerden biridir. Amaca uygun kullanim ilkesi
geregince; veri konusu kisinin rizasi veya kanunun yetki verdi-
gi haller hari¢ olmak (zere, kisisel verilerin toplandigi ve islen-
digi amaclar disinda kullanilmamasi, elde edilebilir hale getiril-
memesi veya aciklanmamasi gerekmektedir.

S6z konusu kanunun yirirlige girmesinin ardindan 20 Ekim
2016 tarihinde Kanunu'n ilk uygulama Yonetmeligi, Kisisel Saglik
Verilerinin islenmesi ve Mahremiyetinin Saglanmasi Hakkinda
Yonetmelik (7) adiyla yirirlige girmistir. Yonetmeligin 4. mad-
desine gore“Kimligi belirli veya belirlenebilir gercek kisiye iliskin



her turli saghk bilgisi” kisisel saglik verisidir. Gerek s6z konusu
Kanun, gerekse de Yonetmelik kisisel saglik verileri icin “hassas
veri” yerine “dzel nitelikli veri” ifadesini kullanmistir. Ozel nitelikli
kisisel verilerin, ilgilinin acik rizasi olmaksizin islenmesi yasaktir.
Ozel nitelikli kisisel verilerin islenmesi siireci ile ilgili 6698 sayi-
It Veri Koruma Kanununda tanimlanan Kisisel Verileri Koruma
Kurulu tarafindan belirlenen yeterli dnlemlerin alinmasi sarti
getirilmistir. Ancak hangi nlemlerin alinacagi kanunda belirtil-
memistir. Ulkemiz acisindan biyoetik ve insan haklarina iliskin
en 6nemli uluslararasi ve baglayici i¢ hukuk metni olan Avrupa
Konseyi Biyotip ve insan Haklari Sézlesmesi (OVIEDO) (2) bas-
ta olmak Uzere ulusal saglk mevzuatimiz degerlendirildiginde
arastirmaya katilacak kisilerden aydinlatilmis onam almak huku-
ki bir zorunluluktur. Gegerli bir aydinlatiimis onamdan s6z ede-
bilmek icin, kisiye kendisinden alinacak 6rnegin hangi prose-
dire gore alinacaginin anlatiimasi, kisiye drneginin saklanacagi
ve saklanacak veri tabani hakkinda temel bir bilgi verilmesi ge-
rekmektedir. Bu bilgilerin; veri sorumlusunun kimligini, verinin
islenme amacini, arastirmanin etik kurul izni aldigini, onamin
gonilliu oldugunu ve calismaya katilmayi reddetmenin kisiye
olumsuz sonuglarinin olmayacagini icermesi gerekmektedir

insan Biyolojik Orneklerinin Arastirma Amach
Kullanimi

Avrupa'da bu alanda hukuki cerceve, Avrupa Konseyi Oviedo
Biyotip Sozlesmesi'nde (1997) ve Konsey'in (2006) 4 numaral
insan Kokenli Biyolojik Maddeler hakkinda Tavsiye Karar’'nda
cizilmistir (8). Sé6zlesme'nin 22. Maddesi (insan viicudundan
alinmis parcalar Uzerinde tasarruf; bir miidahale sirasinda in-
san viicudunun herhangi bir parcasi alindiginda, cikarilan par-
¢a, yalnizca uygun bilgi verme ve muvafakat alma usullerine
uyuldugu takdirde, ¢cikarilma amacindan baska bir amag igin
saklanabilir ve kullanilabilir) katiimcilardan alinan biyolojik
ornegin arastirmada belirtilen amaglardan farkli bicimde kul-
lanilabilmesi ve saklanabilmesi icin katihmcilarin 6zgir ira-
deleriyle verdikleri aydinlatiimis onamlarinin alinmasini sart
kosar. Ayrica S6zlesme'nin 21. maddesinde insan viicudunun
ve parcalarinin maddi ¢ikar amaciyla kullanilamayacagini be-
lirtir. TUm bu diizenlemeler, bu maddelerin kullanildigi bilim-
sel arastirmalardan kaynaklanan fikri mulkiyet haklarinin ruh-
satlandiriimasini / satilmasini engellemez ve bu durum diger
fikri mulkiyet haklari olgulari ile benzer 6zellik gosterir. Ancak
bu durum, insan kokenli biyolojik maddeler ticari amaclar-
la kullanilacaklarsa, onlari veren kisilerin bilgilendirilmemesi
anlamina da gelmez. Ayni zamanda, arastirmacilar, yalnizca
kazang saglamak ugruna bu maddeleri satamazlar; bu madde
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I insan biyolojik materyal kullaniminin etik kurul sorumlulugu

ve Orneklerin sahipleri ticari kar elde etme amaciyla hareket
edemezler. Yalnizca harcadiklari emek ve zaman kaybi, makul
diizeyde tutularak, telafi edilebilir (4,8).

Avrupa Konseyi 2006 tarihli 4 numarali Tavsiye Karari; gelecek-
teki arastirmalarda kullanilmak tzere insanlardan biyolojik 6r-
nek ve madde alinmasi, saklanmasi, ileride kullanimi; toplanan
insan kokenli Urlinlerin depolanmasi ve biyobankalarin yo-
netimi ile ilgili ilkeleri —6rnegin klinik calhismalardan, bilimsel
arastirmalardan, adli tip incelemelerinden artakalan madde-
lerin kullanim kurallari- gibi konulari diizenler. Tavsiye Karari,
insan kokenli biyolojik maddeler ve 6rnekler tzerinde arastir-
malarin, ancak bagimsiz bilimsel ve etik kurul incelemesinin
yapilarak, Biyotip Sozlesmesi'nin ilkelerini yansitan bicimde
ve vericinin aydinlatilmis onami alindiktan sonra gercekles-
tirilebilecegini ifade eder (8). Ayrica Arastirma Etik Kurulu in-
celemesinde temel bir sorun olan, biyolojik maddeler veya
benzeri kisisel verilerden, katilimcinin kimliginin saptanmasi
meselesine aciklik getirir. Genel anlamda, kimlik bilgilerine ya
dogrudan dosyalarda kayitli kisisel veriler tizerinden ya da do-
layli olarak, arastirmacilarin veya ilgili Ggtinci taraflarin bildik-
leri bir sifre ile girilebilen kayit sisteminden ulasilabilir. Teshis
edilemeyen maddeler, belli bir caba gosterildikten sonra bile
vericinin kimlik bilgilerine ulasilamayan Urinlerdir. Arastirma
Etik Kurulu, insan kokenli biyolojik maddelerin kullanimini
iceren bir projeyi degerlendirirken, katiimci kimlik bilgilerine
erisimde ne dizeyde kalinacaginin, arastirmacilar tarafindan
projede aciklanmis olmasi kosulunu arar.

Helsinki Bildirgesi (2013) Madde 32; “Biyobankalar veya ben-
zer saklama kuruluslarinda bulunan materyal veya veriler gibi,
kime ait oldugu bilinmeyen veya istenirse belirlenebilen 6rnek
ya da verilerin kullanilacagi bir biyotip arastirmasi icin 6rnek
ve verilerin alinmasindan sorumlu hekim; verilerin toplanma-
s, saklanmasi ve/veya yeniden kullanimi konusunda onam al-
malidir. Bu onamin elde edilmesinin s6z konusu arastirma icin
olanaksiz oldugu veya pratik istisnai durumlar olabilir. Bdyle
durumlarda arastirma, yalnizca bir arastirma etik kurulunun
degerlendirme ve onayindan sonra yapilabilir” demektedir (9).
“Benzer saklama kosullarinda” ifadesinin arsiv materyallerine
gonderme yaptigi varsayilir ise, goriilmektedir ki sorumluluk,
once onami alacak olan arastirmaci hekimin sonra da ilgili pro-
tokolli degerlendirip etik onay verecek olan etik kurulundur.

Boyle durumlar icin simdilik uygun ¢6ziim; halen arsivde olan ve
arastirmalar icin kullanilmak istenen materyaller icin, katilimci-
larin mahremiyetinin en genis anlamda korunmasi, tam bir ano-

nimizasyonun saglanmasi, planlanan yeni arastirma icin katilim-
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cilara tekrar aydinlatiimis onam almak tizere gidilmesinin pratik
olarak mumkiin olmadiginin ve bunun gerekgelerinin etik ku-
rula sunulmasi ve ilgili etik kurullarin s6z konusu arastirmalara
olur vermesidir. Goruldigu gibi bu durumda, 6zerklikten belirli
oranda vazgecilirken, bu sorun mahremiyet ve veri giivenliginin
artinlmasiyla dengelenmeye calisiimaktadir.

Arastirma Etik Kurulu, insan kdkenli biyolojik madde koleksiyo-
nu veya biyobankalar kurulmastile ilgili proje 6nerisi kendileri-
ne sunuldugunda bu noktalari dikkatle incelemelidir: Basvuru
projesinde, oncelikle, glivenilir bir denetim mekanizmasi olus-
turulmus olmalidir; biyolojik 6rnekler ve maddelere arastirma
amach olarak erisimi diizenleyen kurallar saydam ve acik bi-
¢imde ifade edilmis olmalidir.

6698 sayili Veri Koruma Kanunu ve ilgili Yonetmelik degerlendiril-
diginde, hassas verilerin islenmesi asamalarinda alinacak yeterli
onlemlerin neler oldugu, biyometrik genetik veriler gibi ekstra
koruma gerektiren verilerin biyotip arastirmalar 6zelinde nasil
islenecegi ve alinan biyolojik materyal/verilerin daha sonraki
arastirmalarda yeniden kullanilip kullaniimayacaginin diizenlen-
medigi gortlmastir. Ayrica, AB diizenlemelerinde oldugu gibi
veri glivenligi icin kodlama yontemlerine iligkin bir diizenlemeye
de rastlanmamustir. ilgili literatiirde tanimlanmis olan acik onam
(open consent) tlriiniin gerek 6698 sayili Veri Koruma Kanunu
gerekse Yonetmelik'te biyotip arastirmalar agisindan bir karsi-
liginin olmamasi da bir sorun olarak karsimiza cikmaktadir. ilgili
onam belgelerinin nasil diizenleneceginin acik ve net bicimde
tanimlanmasina ve uygulamaya sokulmasina gereksinim vardir.

Ulkemizde de konu ile ilgili tim taraflarin (arsiv materyalinin/
biyobankalarin ilgili taraflar)) hak ve sorumluluklarinin tanim-
landigi yol gosterici rehberler hazirlanmaktadir. Bunlardan bir
tanesi de HU Biyoetik Merkezi (HUBAM) ve HU Biyolojik Kaynak
Bankasi ve Genombilim Uygulama ve Arastirma Merkezi (HUBI-
GEM) tarafindan bir calistay sonrasi hazirlanmis ve hem arastir-
macilarin hem de etik kurullarin kullanimina sunulmustur (10).

Konu ile ilgili Onam Formlari

Bir biyobankada ya da arsiv materyali olarak bireysel ya da
kurumsal olarak depolanan ve arastirmalarda kullaniimayi
bekleyen insan biyolojik materyalleri icin gereklilikleri yukari-
da tanimladik. Burada gecerliligi olan 2 onam tiiriinden s6z
edilebilinir;

- Kademeli (cok secenekli) Onam ve

« Genis/Bos onam (Etik Kurulun kabul etmesi kosuluyla) kul-

lanilabilir.

Herhangi bir nedenle elinde kurumsal ya da kisisel bir biyolojik
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materyal arsivi olan herhangi bir arastirmaci, bu arsiv materya-
lini kullanarak bir arastirma projesi planladiginda; simdilik uy-
gun ¢6zlim, halen arsivde olan ve arastirmalar icin kullaniimak
istenen materyaller icin, katilimcilarin mahremiyetinin en ge-
nis anlamda korunmasi, tam bir anonimlestirmenin yapilma-
si yani biyolojik materyal ile kisi baglantisinin yeniden kuru-
lamayacak sekilde kesildiginin glivencesinin beyan edilmesi,
planlanan yeni arastirma icin katilimcilara tekrar aydinlatiimig
onam almak tizere gidilmesinin pratik olarak mimkiin olmadi-
ginin ya da olanaksiz oldugunun arastirmaci tarafindan beyani
ve bunun gerekgelerinin etik kurula proje protokoliinde sunul-
masi ve ilgili etik kurullarin da s6z konusu arastirmalara Helsin-
ki Bildirgesi (2013) Madde 32'ye dayanarak, olur vermesidir.

Gorildiga gibi aksi durumda atik biyolojik materyal olacak ma-
teryal arastirma sonucunda elde edilmesi olasi yarar gozetilerek,
materyal vericisinin 6zerkliginden belirli oranda vazgecilerek ve
bu vazgecis hem yararliik hem de mahremiyet ve veri gliven-
liginin arttinimasiyla dengelenmeye calisilarak mevcut durum
etik acidan hakli ¢ikarilabilir.. Ancak basta da ifade ettigimiz gibi
ilgili etik kurulun bilgilendirilmesi ve arastirmaci yazili beyanina
dayali olarak verecegi etik kurul onayi sarttir.

Hastadan simdi alinacak ve arsiv materyali olarak saklanma-
st planlanan her tir biyolojik materyal icin, ister tani/tedavi
amagcli, isterse arastirma amach alinmis olsun, onam formu
alinmalidir ve onam formuna asagidaki olasiliklar eklenmelidir
(KADEMELI ONAM);

« Biyolojik materyalimin yalnizca tani amach kullanimina izin

veriyorum.

- Biyolojik materyalimin.................... (belli bir nedenle) kul-
lanilmasina izin veriyorum / vermiyorum.

- Sadece kimliksizlestirilmis kullanimina izin veriyorum.

- Ek bir bilgilendirme gerekmeden ....................... belli tip
arastirmalarda kullanimina izin veriyorum

« Tekrar onam alinmak kaydiyla arastirmalarda kullanimina izin
veriyorum.

- Her cesit arastirmada kullanilmasina izin veriyorum (GENIS
ONAM)

Sonug ve Oneriler

insan biyolojik materyali ve verilerinin elde edilmesi/saklan-
masl/islenmesi, erisimi streclerinde bilimsel gegerlilik ve gi-
venilirligin saglanmasi, bu acidan da kalite glivence sistemle-
rinin etkin kullaniimasi etik bir gerekliliktir. Her bir basamakta
uyulmasi gerekli bilimsel, teknolojik, etik gereklilikler cerceve
kurallar seklinde tanimlanmalidir. Orneklerin saklanmasindaki



teknik olanaklarin gelisiminin yani sira, biyolojik verilerin dijital
ortamda islenebilmesi ve bilgisayar teknolojilerindeki yenilikler
de orneklere ait verilerin toplanmasini, izlenmesini ve (izerinde
her turlu analizin yapilmasini glinimuzde kolaylastirmaktadir.

Ulkemiz acisindan biyoetik ve insan haklarina iliskin en énemli
uluslararasi ve baglayici i¢ hukuk metni olan Avrupa Konseyi Biyo-
tip ve insan Haklari Sézlesmesi (OVIEDO) basta olmak tizere ulusal
saglk mevzuatimiz degerlendirildiginde arastirmaya katilacak ki-
silerden aydinlatilmis onam almak hukuki bir zorunluluktur (11).
Hicbir kisisel cikar veya maddi tesvik olmaksizin, girisimsel ya da
girisimsel olmayan ydntemler yoluyla elde edilen insan biyolojik
materyalinin arastirmacilar, kamu ya da 6zel kurumlar tarafindan
toplanmasi, islenmesi, kullanimlari ve saklanmalari icin 6zgdr, ay-
dinlatiimis ve amaca yonelik onam alinmalidir.

Planlanan her bir yeni arastirma icin katilimcilara tekrar aydin-
latilmis onam almak Uzere gidilmesi gerekmekle beraber, bu
durum siklikla hastalarda kafa karisikligina yol agmakta, bunun
yani sira, zaman alici, pahali ve pratik olmayan bir yol olmak-
tadir. Katilimcilara tekrar basvurulmasi kisilerin 6zerkliklerine
saygi acisindan en uygun etik yaklasim gibi goriinmekle bera-
ber, siklikla olanaksizdir. Bu nedenle dnerilen “genis onam” ya
da“kademeli onam”dir (11).

Arastirma dunyasi 6nemli degisikliklere gebe gériinmektedir;
bu degisiklikler arasinda, yeni gelismis genetik ve genomik
teknolojilerin gelistirilmesi, biylk miktarda genotipik ve fe-
notipik veri iceren veri tabanlarinin cogalmasi ve hem ulusal
hem de uluslararasi diizeyde bircok kurum arasinda genis cap-
I veri paylasiminin gerceklesmesi yer almaktadir. Bu degisik-
likler, biyoguvenlik konusunda da, arastirma katihmcilarinin
en iyi nasil korunacaklari konusunda, yeni sorular sorulmasina
yol agmaktadir. Bu sorulara cevaben, biyobankaciligin yasal,
etik ve sosyal konularina yonelik en iyi uygulama 6rneklerinin
gelistirilmesine gereksinim vardir. Biyobankaciliga iliskin yeni
etik kurallarin yani sira, gizlilik ve insan haklarn korumalarina
iliskin yeni diizenlemelere de gereksinim bulunmaktadir.

Bilim ve arastirma ortamindaki degisiklikler, blyuk veri aras-
tirmalar, ticari kullanim ve milkiyet konulari icin kullanilabi-
lecek en uygun onam modelleri hakkinda tartismalar devam
etmektedir(12).

Biyobankalama ile ilgili etik, yasal ve sosyal konular tartistig
makalesinde Bledsoe, bireylerin biyolojik 6rneklerinde sahip
olduklari haklarin agikhga kavusturulmasinin 6nemli oldugu-
nu ifade ederek, bazi hasta ve hasta savunucularinin biyolojik
orneklerle ilgili haklarini dile getiren ve “biyohak” hareketi ola-
rak da adlandirilan yakin tarihli bir hareketten s6z etmektedir
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I insan biyolojik materyal kullaniminin etik kurul sorumlulugu

(12). Biyohak baglaminda dile getirilen sorular, yukarida tartis-
tigimiz sorunlarla aynidir; arastirma érneklerini sunan bireyler,
bu 6rneklerin arastirmada nasil kullanildiklarini ve arastirma
bulgularindan elde edilen karlardan yararlanma konusunda
ne tlr haklara sahip olmahdir? Bireyler biyolojik 6rneklerinin
arastirmada nasil kullanilacagr konusunda ne kadar kontrol
sahibi olmalidir? Boyle bir “biyohak” ile ilgili pratik distinceler
ve sinirlamalar nelerdir? Ozerklik haklari, arastirmalarda insan
orneklerinin kullanimindan kaynaklanan toplumsal faydalarla
en iyi nasil dengelenmelidir?

Arastirma amach saglk veri tabanlarinin ve biyobankalarin
olusturulmasinin, bagimsiz etik kurullar tarafindan onaylan-
masi onemlidir. Buna ek olarak etik kurul verilerin ve biyolojik
materyalin kullanilmasini da onaylamali, verilerin ve mater-
yalin toplanmasi sirasinda verilmis olan onamin planlanmig
kullanim acisindan yeterli olup olmadigini kontrol etmeli,
bagisciyr (veri sahibi) koruma agisindan bagka 6nlemlere de
gerek olup olmadigini belirlemelidir. Etik kurul, bu alanda
sirmekte olan etkinlikleri izZleme hakkina da sahip olmalidir.
insanlardan elde edilen ve kime ait oldugu belirlenebilen ma-
teryal veya veriler lizerinde yapilan arastirmalar da dahil olmak
Uzere, gonullilerin yer aldigi tibbi arastirmalar icin etik ilkeleri
belirleyen Helsinki Bildirgesi'nin 23. Maddesi, etik kurulun stir-
dirilmekte olan calismalar izleme hakkini ifade etmektedir.
Toplumsal guvenin insa edilmesi biyobanka arastirmalarina
katihmin saglanmasi agisindan ¢ok énemlidir. Bu nedenle gu-
venli veri koruma ortami ve mekanizmalarinin kurulmasinin
yani sira arastirmaya katilan gonillilere hangi verilerinin, kim
tarafindan ne amacla kullanildiginin acik, anlasilir ve seffaf bir
sekilde anlatilmasi gerekmektedir, bunun denetimi de Etik Ku-
rullara verilmistir. Bagimsiz etik kurullarin, kisilerin 6zel haya-
tinin gizliliginin korunmasi ile, arastirmalarin yiritilebilmesi
icin gerekli olan verilerin kullanimi arasinda, bir denge kurulup
kurulmadigini her arastirma 6zelinde, arastirmanin dogasi ve
sartlarina gore degerlendirmesi Gnemlidir.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.
Yazinin herhangi bir finansal destegi yoktur.
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Abstract

Apitherapy is a complementary medical technique that has an old history and is applied in various diseases worldwide.
Apitherapeutical applications are not treatment methods by themself, but they can be substantial parts of multidisciplinary
approaches. One of them, bee venom therapy (BVT), is a currently-applied method worldwide. Bee venom (BV) includes
several substances such as peptides, phospholipids, bioactive amines, amino acids, sugars, pheromones, enzymes and
minerals.Studies on whole BV and its singular components indicated that they have a huge potential in anti-inflammatory,
anti-arthritis, anti-nociceptive, neuroprotective, anti-tumoral, anti-microbial, anti-diabetic and anti-rheumatic activities.
Results of in vivo studies against arthritis, Parkinson’s and Alzheimer’s disease and cancer are very promising, and also
in vitro results indicating other activities such as antimicrobial effect are observed. Although mechanisms of action and
many bioactive substances still remain unclear, beneficial effects and potential utilities in certain medical conditions are
obvious. It seems bioactive components of BV may open new doors in treatment of various diseases.

Keywords: apitherapy; apitoxin; bee venom therapy; bee venom acupuncture

Oz

Apiterapi, diinya ¢apinda ¢ok sayida hastaligin tedavisinde kullanilan ve kokeni ¢ok eski tibbi kayitlara dayanan bir
tamamlayici tip uygulamasidir. Apiterapotik teknikler kendi baslarina tedavi yontemleri degil, aslinda, ¢ok disiplinli
tibbi yaklagimin parcasidirlar. Bu yontemlerden biri, ari zehri tedavisi, diinyada su anda uygulanan bir tekniktir. Ar
zehri, peptitler, fosfolipitler, biyoaktif aminler, amino asitler, sekerler, feromonlar, enzimler ve mineraller gibi ¢cok sayida
madde icermektedir. Ari zehrinin timu ve icerdigi materyallere ayri ayri yapilan calismalarda, bunlarin, antiinflamatuvar,
antiartrit, antinosiseptif, noroprotektif, antitimoral, antimikrobiyal, antidiyabetik ve antiromatizmal etki potantisiyeli
acikca gosterilmistir. Artrit, Parkinson ve Alzheimer hastaligi ile kansere yonelik in vivo ¢alismalar ile antimikrobiyal
etkinlik gibi in vitro calismalarda son derece umut verici sonuglar gdzlenmistir. Her ne kadar etki mekanizmasi ve bircok

biyoaktif icerigi heniiz aydinlatiimamis olsa da, belirli tibbi durumlarda etkinligi agikca gortlmustir. Ari zehrinin biyoaktif
komponentlerinin diger baska hastaliklar icin de yeni kapilar acacagi diisiinilmektedir.
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Introduction

Bee products have a wide space among complementary
medicinal methods.The use of bee productsin medicine, called
apitherapy, includes bee venom (BV) (apitoxin), royal jelly,
honey, pollen, propolis and beeswax, and each of them has
recently become topics of studies worldwide [1]. Apitherapy
usage has an very old history and even from the times of
Hippocrates there are records of different usages. Ancient
Roman and Middle-age physicians were frequently applied BV,
but scientific reports mainly depend studies at the late 1800s.In
20th century, researchers were interested in potential medical
components in BV. Today, bee venom therapy (BVT) itself and
some components of BV are in medical use worldwide [2,3].
BVT, bee sting therapy or acupuncture is a complementary
and integrative medicinal technique by application BV via bee
sting to the particular points of the patient’s body. Recently,
this method is widely used in treatment of arthritis, some
rheumatoid and chronic inflammatory diseases. Numerous
studies were published about its modes of actions and various
substances were identified in BV, but the actual chain of action
is still unclear[4,5].

To date, over than 20 bioactive substances were isolated and
identified in BV, which are acting as anti-inflammatory, anti-
arthritis, anti-nociceptive, neuroprotective, anti-tumoral, anti-
microbial, anti-diabeticand anti-rheumatic [3-8]. Some of these
substances are peptides (melittin, apamin, adolapin, mast cell
degranulating peptide-MCD), phospholipids, bioactive amines
(histamine, dopamine, norepinephrine), amino acids (gamma-
aminobutyric acid), sugars (glucose, fructose), pheromones,
enzymes (phospholipase A2 and B, acid amino-esterase,
hyaluronidase, phosphatase, glucosidase, lysophospholipase)
and minerals (phosphor, calcium, magnesium) [2,3,7,9-12].

Regarding these substances and detected modes of actions,
with further studies, more indications and application areas
may come forward. In this article, it is aimed to consolidate the
information about BV and BVT, provide an overall vision and to
take a broad look to modes of actions.

Major Bioactive Substances

In overall, the studies about BV mainly focus on a few
substances. These molecules seem to be the actual bioactive
components, but it should be noted that researches are just in
preliminary phase and there is a huge lack of in vivo studies.
Major bioactive substances in BV and their potential effects
were summarized in Table 1.
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Melittin is a short, cationic, hemolytic protein consisting of 26

linear amino acid sequence. It forms the main part of the venom
consisting ofboth hydrophobic and hydrophilic components,
thus it provides a protein-lipid association for cell membrane
penetration by opening channels that results voltage-
dependent changes and membrane destruction. This peptide
also supresses cyclooxygenase (COX) activity, proinflammatory
cytokines such as TNF-q, IL-1, IL-6 and release of free radicals.
It is believed that by this way, mellittin has a major role in anti-
inflammatory and anti-arthritis actions [1,9,10,13,14].

Melittin seems to have a promising anti-tumoral effect. A
recently published review article investigated anti-cancer
activities of BV by focusing on melittin and it was very obvious
that for several types of cancers, melittin and its derivations
particularly show anti-tumoral actions via multiple pathways
[14]. In vitro studies with cell culture indicated such a
“selective action” that the peptide particularly chooses cells
which have an active ras ongogene and are expressing

oncoproteins. As previously stated, melittin destruct the



cancer cells by membrane disruption, but it also shows effects
against transformation [10]. Interestingly, melittin found to be
showing a cell-cycle stopper effect in hepatoma and glioma
cells [15,16]. Apopytosis induction was also observed in
hepatocarcinoma, osteosarkoma and leukemia cells [10]. Cell
death was provided via induction of caspase and Bax, inhibiton
of JAK-STAT and Bcl-2. Furthermore, matrixmetalloproteinase-9
(MMP-9), an enzyme which is crucial for malign invasion, was
successfully inhibited by melittin [17-19]. Similarly, Wang et
al [20] reported that melittin significantly inhibited invasion
of human breast adenocarcinoma line (MCF-7) cells. In a
recent study, Lee et al [21] reported a significant reduce with
melittin treatment in tumor-associated macrophages, which
are strongly related tumor growth. They also stated particular
decrease in angiogenesis. Results of other studies supported
this information. Xhang et al [22] claiming that dwindling
expression of vascular endothelial growth factor (VEGF)
and hypoxia-inducable factor 1-a may be an explanation
about reduced tumor growth. In another study, Zhang et al
[23] reported that melittin inhibited complex pathways of
invasion and angiogenesis. Wang et al [24] created a hybrid
peptide with melittin and VEGF, and they studied this peptide
on hepatocellular carcinoma both in vitro and in vivo.
Combination treatments of melittin with current agents are
also showed very promising results. Wang et al [25] reported
enhanced inhibition on growth of pancreatic ductal carcinoma
when melittin was applied with gemcitabine. Similarly, Jin et al
[26] studied melittin containing hydrogel in combination with
cancer phototermal therapy for glioblastoma treatment, and
the results showed enhanced success of treatment regarding
to tumor size, since they observed a significant inhibiton on
tumor growth. Actually it seems inhibitory effect on growth,
angiogenesis and metastasis of various tumors indicates that
melittin might be used as a chemotherapeutic agent.

Antimicrobial activity of melittin is another topic. Even as
singular or a hybrid peptide, it was studied against Leishmania
spp. and Trypanosoma spp., and researchers found direct
antimicrobial and indirect immunomodulatory results [27-
30].Another promising result was found about HIV. Dose-
dependently, melittin was found to prevent synthesis of
group-specific antigen (gag)/DNA polymerase (pol) and
intracellularly reduce Gag antigen and HIV-1 mRNA levels.
In addition, it has a direct inhibitory effect on the "HIV long
terminal repeat”. In overall, it is believed that this peptide may
be an agent to inhibit viral expression of HIV [9,31,32].
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One other major substance is Apamin, which is the smallest
neurotoxin in venom. It has a specific inhibitory act on Ca+2
dependent K+ channels, resulting hyperpolarization in red
muscle that causes hyperexcitability in neurons. Interestingly,
this toxin was showed to have protective effect on
dopaminergic neurons and in animal models with Parkinson’s
disease, partial anti-neurodegeneration was observed [1,13].
Studies also indicated that apamin caused improvement on
cognitive functions in animal models as a potential agent
against Alzheimer’s disease [1,33]. Furthermore, this toxin also
promising for anti-tumoral effect [34,35]. Apamin also have
become a target molecule forimmunopathologic studies. Kim
et al [34] reported that apamin supressed proinflammatory
and Th-2 related inflammatory pathways and this makes the
molecule as a candidate in treatment of atopic dermatitis.
Interestingly, Kim et al [35] studied apamin for possible
effects in biliary fibrosis, and they stated that it supressed
activated hepatic cells, which are major reason of arised
collagen deposition causing biliary fibrosis. They also noted
that apamin decreased the proinflammatory cytokine levels
in hepatic tissue. It seems there is an uncharted map of ocean
to explore about apamin, that it does not just affect as channel
blocker, but it may have many immunologic activities.

Phospholipase A2 is the most allergic substance in BV and as
known, thisenzymeisactually worksininflammatory processes.
The enzyme has cytotoxic ability and so it is claimed that it is
one of the anti-tumoral substances in BV [1,13]. Phospholipase
A2 also found to be protective for dopaminergic cells in
Parkinson’s disease and show alleviating effect on neuropathic
pain [13,36]. In an interesting study, Bae et al [37] found that
phospholipase A2 immunologically protected the fetus from
abortion in mice models by regulating Treg cells. Similarly,
Jung et al [38] found interactions of phospholipase A2 with
Treg in treatment of atopic dermatitis. The substance seems to
carry huge potential as a therapeutic against various diseases.

Adolapine, MCD, phospholipase B, secapin, tertiapin,
cardiopep, minimine, procamine, dopamine, noradrenaline,
histamine, pamine and hyaluronidase are other main
substances in BV [1,13,14]. Adolapine inhibits COX and
lipooxygenase activity resulting anti-inflammatory, anti-
rheumatic, antipyretic, analgesic and anti-coagulant [1]. MCD
isa 22 amino-acid long peptide associated with allergies. It has
opposed actions dose-dependently, that it induces histamine
release in low doses and inhibits in high doses. There are very

few data about the other components, but secapin is thought
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to be an antimicrobial, tertiapin seems to be a potential
parasympathomimetic and cardiopep may have antiarrythmic
function [1,13]. Furthermore, some of these substances
are claimed to have radioprotective effect. There are more
bioactive molecules isolated from different bee species such
as lasiocepsin, macropin, melectin, bombolitin, halictine 1,
panurgines, mastoparans and codesanes. These substances
actually show antimicrobial activity with different potencies
[39,40]. Finally, hyaluronidase is the enzyme that facilitates the
spread of BV to the tissues. It destructs local connective tissue
and arises vascular permeability [1].

Potential Effects

BV have the potential of containing various molecules that
may provide dfferent effects. These substances may have
not only one action, but affect on multiple chain reactions
resulting various outcomes. In overall, these actions are; anti-
inflammatory, anti-arthritis, anti-nociceptive, neuroprotective,
anti-tumoral, anti-microbial and anti-rheumatic. Furthermore,
a few studies indicated that BV has a potential of having anti-
diabetic effect.

Anti-inflammatory, anti-arthritic and anti-rheumatoid effects
mainly depends on the same mechanisms. As previousy stated,
some substances such as melittin act through the suppression
of inflammatory processes. Inhibiton of COX, supression on
release of proinflammatory cytokines and nitric oxide(NO)
seems to be the major routes. Lee et al. [41] compared the
control group with the BVT group in mice with type 2 collagen
arthritis, and they found a significant difference on TNF-a
levels (decreased in bee-venom group) which is supported
by histopathological and symptomatic changes. However,
they reported that there was no alteration on IL-1(3 levels. BV
stimulates Bcl-2 and caspase-3 expression in synovial cells
which limits cell-level effects of rheumotoid arthritis such as
synovial proliferation and hyperplasia by directing the cells to
apopytosis [5,42]. Furthermore, as perviously stated, adolapin
shows particular inhibition on inflammatory enzymes and
MCD provides mast cell lysis dose-dependently, but low-
dose MCD and the phospholipase A2 in venom make the
evaluation controversial. The venom itself includes many
allergic substances that provoke inflammation immediately, so
the actual modes of action in supression of autoinflammatory
reactions are still blurry and need further studies.

Cytotoxic activity of venom substances were previously
mentioned. Studies indicate that possible anti-tumoral
actions do not only depend on this activity, but molecular
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interactions may occur that strongly inhibit ongogenic
biochemical reactions. Potential activity of melittin on
ongogens and oncogenic proteins were mentioned before,
which was a result of complex interactions [7,14]. However, it
seems this “supression of oncogeny” is far more complex. BV
substances somehow affect on cell-level messengers, causing
directly apopytosis and cell-cycle arrest [2,7]. In addition,
some substances somehow particularly reduce expression
of angigenesis factors and supresses tumor growth [21,22].
A recent study of Sin et al [43] indicated that BV may have
strong relations with immune response cells as a cancer
chemotherapeutic. Although mellitin is under focus of these
studies, BV has the potential of more substances or venom as
a whole may have this kind of act more promisingly.

BVT shows a potent anti-nociceptive effect. It is known
and used for a long time, but studies focusing on this topic
have recently been published [4]. Kwon et al [44] reported
that acupuncture to particular points provided a reducing
activity on edema and an anti-nociceptive effect on rats that
had experimental arthritis. In another study, Kwon et al [45]
observed that water-soluble components of BV(>10kDa)
directly reduced visceral pain. Interestingly, following the
injection, major inflammation signs immediately occured,
but in time, it reduced pain by stimulating axonal reflexes.
In addition, venom stimulated decendent adrenergic system
and Fos expression in catecholaminergic neurons. Reserchers
stated that this may provoke desendent noradrenergic system
that may result a anti-nociceptive effect [45]. In another study
of Baek et al [46], researchers applied venom to two groups of
rats with collgen-induced arthritis, and additionally, yohimbine
(a2 receptor blocker) and naloxone (opioid receptor blocker)
to each one group. They reported that they observed anti-
nociceptive effect in only naloxone group, so they claimed
this may be proof of venom to show its anti-nociceptive effect
via a2 receptors. Similarly, in a recent study, Huh et al [47]
notified possible analgesic mechanisms on BVT via 6-opioid
and a2-adrenergic receptors. On the other hand, in the
study of Kim et al [48], researchers applied opioid and 5-HT3
receptor antagonists following BVT and morphine application
to mice with experimental oxaliplatin-induced neuropathic
pain. Interestingly, they found a strong “anti-BV effect” due
to serotonergic receptor blockage and they commented
that serotonergic system may play more important role in
treatments with BVT. Similar results were previously stated
by Lee et al [49]. Of course, these mechanisms may not be



the only explanation, since anti-inflammatory and analgesic
effects should also be noted.

Neuroprotective activities of BV are also under focus of
researchers. Neuroprotective effects of BV and its components
against Alzheimer's disease, Parkinson's disease, Huntington's
disease and amyotrophic lateral sclerosis were reported
[50]. Parkinson’s disease and multiple sclerosis are by far the
most studied diseases with BV and promising results were
observed. In their study on rats with experimental Parkinson’s
disease, Doo et al [51] reported protective effect of BV on
dopaminergic neurons. Although the substance apamin is
mainly focused about this neuroprotective effect, Alvarez-
Fisher et al [11] stated that there was a relative difference
on “neuroprotection” between whole BV(higher) and just
apamin itself, that venom may contain many other bioactive
molecules working in the same way. Recently, Khalil et al
[149] studied on mice with experimental Parkinson’s disease
and compared L-Dopa and BV. They stated a significant
decrease on expression of apopytotic proteins such as Bax
and caspase-3 in dopaminergic neurons in venom group.
They claimed that BV supressed neuroinflammation and was
obviously neuroprotective, comparing to L-dopa. Chung et al
[52] focused on potential immunoregulatory effect of venom
on mice with experimental Parkinson’s disease. Following
venom application, they confirmed neuroprotective activity
in substantia nigra, microglial deactivation and reduced CD4+
T-cell infiltration, arised immigration of immunoregulatory
CD4+CD25+Foxp3+Treg cells. However, they could not
observe the same neuroprotective effect after blocking
the Treg cells. It seems this effect does not only depend
on suppression of inflammation by direct biochemical
mechanisms, but complex immunomodulatory activities are
also current. Han et al [54] reported inhibition on production
of NO and TNF-a in lipopolysaccharide-induced microglia
cells. Interestingly, Daghestani et al [55] studied on propionic
acid-induced neurobehavioral status and effects of BV. They
reported that venom strongly contributes to the propionic
acid treatment in a positive way. This result actually indicates
possible interactions of venom with neurotransmitter systems
and transcriptions in neurons. Although these researches
strongly support potential benefits of BVT, there is a huge gap
on human studies. Wesselius et al [56] stated that BVT did not
provide any improvement on neither pathological status nor
life quality of patients. Itis clear that there is a promising vision
for especially neurodegenerative and autoinflammatory
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diseases, but correlation between in vitro studies and animal

models to clinical outcome is controversial.

Antimicrobial activity of BV is another issue of studies. Acitivity
of melittin on HIV and Leishmania were previously stated.
Similarly, Fennel et al [57] had already reported antibacterial
activity of melittin on gram negative and positive bacteria.
Many studies were comfirmed this antibacterial action by
testing BV against frequently-isolated bacterial pathogens [1].
Furthermore, Kawakami et al [33] identified two peptides (Xac-
1 and Xac-2) from venom of Japanese carpenter bee, showing
hemolytic and antimicrobial activity. Strong antimicrobial
effects were observed against E.coli, S.aureus, M.luteus and
S.cerevisiae. Interestingly, Yu et al [58] studied cecropins-
melittin hybrid proteins and found strong antimicrobial effect
against E.coli, S.aureus, Paeruginosa, K.pneumoniae, B.subtilis,
B.thuringiensis and S.derby. These results indicate that there is
still a huge potential of novel antimicrobial peptides, and this
potential might arise, even with synthetically derived ones.

There are a few studies claiming anti-diabetic effects of
BV. It is believed that this potential mainly depends on two
substances; melittin and phosholipase A2 [59]. But, studies
about spesific molecules are very limited. In a recent in vitro
study, Behroozi et al [6] compared two groups of solutions
including hemoglobin and glucose with and without venom.
They found a significant decrease on hemoglobin glycation in
the venom group, so they claimed that BV might be a light
to prevent long-term complications of diabetes. Potential
beneficial effects of venom on wound healing also arouse
curiosity. A recent study on diabetic mice indicated accelerated
wound healing via decreasing oxidative stress and affecting
on transcription factors [60]. Finally, BV is also a candidate
as an anticoagulant agent, affecting on several coagulation
factors dose dependently [61].

Conclusion

BV contains various bioactive substances. Only a few of these
have become topic of studies. On the other hand, external
factor such as climate and bee species may cause variations
on components itself or amont rates of them. Even the venom
from the same species may show alterations in amonts of
substances, seasonally [62-64].

Although BV clearly have many utilities in clinical medicine,
adverse effects may be observed. There are reports of
hemolysis, liver injury, immune thrombocytopenia [13,65].
Melittin, hyaluronidase and phospholipase A2 are serious
allergensin BV [13].This condition forced researchers to derive
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novel substances. For example, Wu et al [66] derived a peptide
from melittin and they have stated that it showed stronger anti-
hepatoma activity and also enhanced resistanse to proteases.
But, it is really hard to make scientific interpretations due to
serious limitation of studies, especially in vivo and human
research.

In conclusion, BV is a valuable traditional agent with
strong biochemical and immunological actions. Although
mechanisms of action and bioactive substances still remain
unclear, beneficial effects and potential utilities in certain
medical conditions are obvious. Indications, possible
complications, application frequency and dosage should be
carefully evaluated according to the patient and physician’s
opinion. It should be noted that apitherapeutical applications
are not treatment methods by themself, but they can be

substantial parts of multidisciplinary approaches.
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Diyabetik hastalarda ayak problemlerinin yonetimi ve vaskuler
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Management of foot problems in diabetic patients and approach to
vascular pathologies
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Abstract

addressed early and the necessary interventions as a diabetic foot team should be done without losing time.

Keywords: diabetic foot; ulcer; Wagner classification; prevention; treatment

Diyabet prevalansi tim diinyada giderek artmakta ve buyik bir halk sagligi problemine déniismektedir. Diyabetin
komplikasyonlari hastaligin kendisinden daha buyik problemlere neden olmaktadir. Bir diyabetli hastanin ayaginda tlser
gelismesihastalarda ciddi morbidite ve hattamortaliteye neden olabilmekte, ayrica saghk giderlerinin asiriderecede artmasi
ile sonuglanmaktadir. Diinya genelinde tim saglik harcamalarinin yaklasik 1/6’si diyabet ve onun getirdigi problemler
nedeniyledir. Diyabet hastalarinin hayatlari boyunca %12-15 oraninda diyabetik ayak tlseri gelistirme riski bulunmaktadir
ve diyabetlilerin hastaneye yatis nedeninin 1/4'Unu olusturmaktadir. Ampdtasyon insidansi 6-8/1000 DM yil civarindadir
ve travma disl ampdutasyonlarin diinyada en sik nedeni (%50'den fazlasi) diyabettir. Bu hastalarda hem vaskdler problemler
hem de kan sekeri diizensizliginin etkisiyle kiiclik bir enfeksiyon odagi gilinler icinde hizla sepsise ilerleyip uzuv kaybina
yol acabilmektedir. Bu kadar sik karsilagilan bir problemin 6nlenmesi en 6nemli halk saghgi konularindan biridir. Tim
onlemlere ragmen diyabetik bireyler ayak problemi ile karsilasilmigsa, problem erkenden ortaya konulmali ve diyabetik

The prevalence of diabetes is increasing all over the world and is becoming a major public health problem.The complications
of diabetes are causing more problems than the disease itself. The development of ulcers on the feet of a diabetic patient
can cause serious morbidity and even mortality in patients, resulting in an excessive increase in health expenditure. About
one-sixth of all health spending worldwide is caused by diabetes and its problems. Diabetic patients are at risk of developing
diabetic foot ulcers by 12-15% throughout their lives and account for 1/4 of the diabetic 's hospitalization. The incidence of
amputation is around 6-8 / 1000 DM year and the most common cause of non-traumatic amputations in the world (more
than 50%) is diabetes. In these patients, due to both vascular problems and blood sugar irregularity, a small area of infection
may rapidly develop sepsis and lead to limb loss in days. Preventing such a common problem is one of the most important
public health issues. If, despite all precautions, a diabetic individual has encountered a foot problem, the problem should be
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Giris ve Etiyopatogenez

Diyabet sikligi ve karsilastigimiz komplikasyonlar obezitenin de
artmasi ile birlikte giderek artmaktadir. Diyabetli bir hastanin
ayaginda olusan her tirli lezyon diyabetik ayak problemi
olarak adlandirilabilir. Diyabet hastalarinin %12-15'i hayatlarinin
bir doneminde diyabetik ayak ulseri gelisme riskiyle karsi
karsiya kalmaktadir. Diyabetik ayak Qlserleri hastanin yasam
kalitesinde ciddi bozulmalara yol ag¢makta, alt ekstremite
ampltasyonlarina neden olabilmekte ve mortalite oranlarinda
dadnemlibirartisa yok agmaktadir. Non-travmatik alt ekstremite
ampltasyonlarinin yarisindan daha cogu diyabete bagl ayak
problemleri nedeniyledir. Diyabetik ayak Ulserleri diyabetin
ge¢ komplikasyonlarindan olan periferik noropati, periferik
arter hastaligi ve ayak travmalarina bagh olarak olusmaktadir.
Diyabetik ayak sorunlarinin olugsmasi icin iki veya daha fazla risk
faktorlnin bir arada bulunmasi gerekir (Tablo 1). Hastalarin
blyuk cogunda diyabetik periferik néropati merkezi bir rol
oynamaktadir. Diyabet suiresi 10 yili asan tip 2 diabetes mellitus
hastalarinin %50'sinden fazlasinda néropati vardir ve bu da
ayakta Ulser gelisme riskini artiran en 6nemli faktordar [1,2].

Noropatiye bagh olarak, doku bitinligini bozmaya neden
olabilecek mindr bir travma Ulser gelisimini kolaylastirmaktadir.
Motor noropatiye de bagli olarak intrensek kaslarda atrofi
olusmakta, kisith eklem hareketleri nedeniyle de deformite
olusum sureci hizlanmaktadir. Deformiteler sonucunda yiik
dagilim dengesi bozulmakta ve buna bagl olusan mekanik
travmalarla birlikte metatars baslan altina yerlesimli kallus
olusmaktadir. Kallus gelisimi ile birlikte kanama ve iskemi
gelisen dokuda zamanla ylzeyel lserler gelismektedir.
Kontrolstiz hiperglisemi ve iskemi, tekrarlayan travmalar ile
birlikte derin yerlesimli Glser olusumunu kolaylastirmakta ve
enfeksiyonlara zemin hazirlamaktadir.
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Hastaneye ge¢ basvurma, saptandiginda tedavi slirecinde geri
kalinmisolmasi, hipergliseminedeniyleldkositlerde migrasyon,
adhezyon,fagositozve opsonizasyonununbozulmasidiyabetik
ayak enfeksiyonlarinin ilerlemesini kolaylastirmaktadir. Hasta
ilk goruldiginde yaranin temizlenmesi, nekrotik dokunun
debridmani yapilmali ve yaranin kemige ulasip ulasmadiginin
arastirlmasi gerekmektedir. Tim bu asamalar duizenli bir
sekilde uygulanmadigi takdirde, diyabetik ayak enfeksiyonlari
olusmaktadir [1,3].

Tanim ve Siniflandirma

Diyabetik ayak enfeksiyonlarinda etiyoloji degisken, patolojik
degisiklikler farkl, metabolik 6zellikler farkl, Glserler homojen
degildir. Bu nedenle diyabetik ayak siniflandirma sistemlerine
gerek vardir. PEDIS, SAD siniflamasi, Texas Universitesi
siniflamasi, Forrest ve Gamberg-Nielson siniflamasi, DEPA,
DUSS, MAID siniflamasi gibi daha pek c¢ok siniflama sistemi
kullanilmistir.  GUnUmuzde pratik oldugu icin  Wagner

siniflamasi yaygin olarak kullaniimaktadir (Tablo 2) [4,5].

Klinik degerlendirmede enfeksiyon varligi (1si artisi, kizariklik,
hassasiyet, ylksek ates, purilan akinti, kot koku) mutlaka
gozetilmelidir. Diyabetik hastalarda ayak problemleri cesitli
yontemlerle degerlendirilebilir (Tablo 3) [4,5].




Laboratuvar

Hastalar oncelikle enfeksiyon yodniinden degerlendirilmeli,
bu amacla akut faz reaktanlar olan beyaz kire, c-reaktif
protein(CRP) , Eritrosit sedimentasyon hizi(ESR) mutlaka
bakilmalidir.
kan sekeri regulasyonu amaciyla HBA1C ve kan sekeri

Glisemik durumun dedgerlendirilmesi ve
takipleri; organ fonksiyonlarini gérmek icin Ure, kreatinin,
aspartat
nitrisyon durumunu degerlendirmek icin albiimin, tiroid

aminotransferaz , alanin  aminotransferaz;
fonksiyonlarinin degerlendirilmesiicin tiroid stimiilan hormon
(TSH) bakilmasi dnemlidir. Yara kultiiri, eger akintili yara yoksa
derin doku kultiirt alinmasi, yuksek atesi varsa kan kilturi
alinmasi gereklidir. ESR yuksekligi o6zellikle osteomiyeliti
degerlendirmek icin onemlidir, ayrica direkt grafi ve prob
testi ile de (probun ciltten kemige kadar kolayca ulagmasi
osteomiyelit dlislindlriir) osteomiyelit tanisini koymada yol
gostericidir. Emin olamadigimiz olgularda manyetik rezonans
goruntileme (MRG) buyiik lctide tani koydurucudur [6].

Diyabetik ayakta vaskiiler patolojilere yaklasim

Diyabetik ayak yaralarinin periferik noropati, periferik arter
hastaligi ve enfeksiyonun birlikteliginden meydana geldigi
bilinmektedir [7]. Diyabetik ayak yarasi bulunan hastalarin
yaklasik yarisina periferik arter hastaligi (PAH) eslik eder
[8,9]. PAHda etyolojik sebep “ateroskleroz” dur. Diyabetik
hastalarda ateroskleroz genellikle daha erken yaslarda baslar,
arterin birden ¢ok segmentinde tutulum gosterir ve daha
cok distal periferik arterleri etkiler. Ateroskleroz PAH'ta mikro
ve makroanjiyopatiye sebep olur. Mikroanjiopati nedeniyle
bu hastalarda mikrosirkiilasyon bozulur ve dokulara yeterli
oksijen ulastirnlamaz, bu da ayakta lser olusumuna yol acar.

PAH genellikle alt ekstremitelerde goriiliir. Hastalik baslangicta
agri ile kendini gosterir. Bu donemde tikal arterler yliziinden
distale kollaterallerle giden az miktardaki kan istirahatte
extremiteyi beslerken eforla artan kan ihtiyacini karsilayamaz
ve ilk dnce kladikasyo intermitant (ylriime agrisi) ortaya ¢ikar.
Hastalik ilerledik¢e hastanin ayaginin 6n bolimiinde 6zellikle
geceleri artan istirahat agrisi olur.

Diyabetik ayakta ayrintili vaskiler degerlendirme gangren ile
gelen hastalar basta olmak Uzere tim hastalarda gereklidir
(Tablo 4). En 6énemli tani yontemi fizik muayenedir. lyi bir
anamnez ve fizik muayene ile tani rahatlikla konulabilir [10].
Fizik muayenede PAH'In oldugu tarafta cilt parlak goruldr, killar
dokilmis, tirnaklar kalinlagmis ve ekstremite soguk ve soluk
goriinimdedir. Ulserler genellikle parmaklar, tibia kenarlari
ve basi noktalarinda olusur. FM'de PAH'dan siliphelenilen
hastalarda ilk olarak Ankle-Brakial indeks (ABI) élctilmelidir.
ABI %95 duyarlilik, %99 6zglllige sahip bir tani yontemidir.
ABI'nin 1.0-1.3 arasi olmasi normal kabul edilir, <0.9 olmasi PAH
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agisindan tani koydurucudur. Daha sonra tani ydntemlerinden
non-invaziv olan arterial doppler ultrasonografi ve gereken
hastalarda dijital substrakt anjiyografi (DSA) yapilmalidir. DSA
bu hasta grubunda altin standart olarak kabul edilmektedir.
Periferik arter hastalarinda distal arter nabizlari alinabilir olsa
bile aterosklerotik lezyonlardan kaynaklanan mikroemboliler
diyabetik hastalarda kritik damar iskemisine neden

olabilmektedir. Bu tip lezyonlar doppler ve fizik muayenede
tespit edilemeyebilir. Bundan dolayi diyabete bagh vaskiiler
patoloji diistintliyorsa DSA 6n planda distinalmelidir [11].

Hastalarda istirahat agrisi veya ayakta gangren veya nekroz
gelismesi kritik bacak iskemisi olarak isimlendirilir. Kritik bacak
iskemisi gelistikten sonra bu hastalarda cogu zaman cerrahi veya
perkitan yolla revaskularizasyon gereklidir. Revaskiilarizasyon
icin standart tedavi femorodistal bypass'tir. Diyabetik hastalarda
komormiditenin yiiksek olmasi nedeniyle cerrahi disinda uygun
vakalarda anjiyoplasti, stent implantasyonu, endarterektomi,
subintimal anjiyoplasti gibi yontemler de kullanilmaktadir.
Son yillarda teknolojinin gelismesiyle daha ince kateterlerin ve
kilavuz tellerin kullaniimaya baslanmasiyla daha distal damarlara
da mudahale imkani vermektedir. Ayrica damar yapisina daha
uygun balon ve stentlerin gelistirilmesiyle islem sureleri kisalmis
ve komplikasyon oranlar ciddi derecede dismistiir. Hasta
acgisindan daha az travmatik oldugundan ve hastanede yatis
stiresini kisalttigindan dolayi perkitan girisim orani ve tedaviye
uyum giderek artmaktadir. Kritik bacak iskemisi erken dénemde
tespit edilip revaskilarize edilirse amputasyon riskini ve
ampuitasyon seviyesini azaltabilir. E§er ayagin revaskularizasyonu
saglanamazsa iskemi daha da artip Ulser ve gangren olusmasina
neden olur. PAH tek bagsina ulser olusmasina neden olmaz,
genellikle eslik eden bir travma sonucu yara olusur.

Tedavinin amaci agrisiz, fonksiyonunu kaybetmemis bir ekstremite,
yaralarin kapanmasi ve yasam kalitesinin diizelmesidir [12].

Sonu¢

Sadece kan sekeri regilasyonu ve enfeksiyonla mucadele
degil vaskiler problemlerin de g6z 6niinde bulundurularak
bu problemlerin hizli bir sekilde ¢6zime kavusturulmasi
gerekmektedir. Bu nedenle diyabetik ayak problemlerinin
yonetimi bir ekip isidir ve bu ekipte dahiliye, endokrinoloji,
enfeksiyon hastaliklan
kardiyolog ve kalp-damar cerrahi da mutlaka olmalidir.

uzmani ve ortopedistin yanisira
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# Olgu Sunumu

Beyin tiimorii ile karisan intrakraniyal tiiberkiilom olgusu

An intracranial tuberculoma case interfere with brain tumor

Hatice KARACA'[E], Salih CESUR"Q Cigdem ATAMAN HATIPOGLU'[Z] Sami KINIKLI'E] Giiner MENEKSE?

! Ankara Egitim ve Arastirma Hastanesi, Enfeksiyon hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali, Ankara/TURKIYE
2 Ankara Egitim ve Arastirma Hastanesi, Beyin ve Sinir Cerrahisi Anabilim Dali, Ankara/TURKIYE

0z

intrakraniyal tiiberkilom, tiiberkiiloza bagl santral sinir sistemi infeksiyonunun &nemli komplikasyonlarindan birisidir.
intrakraniyal tiiberkilomlar gériintiileme yéntemlerinde beyin tiimérleri ile karisabilir. Tanida etkenin kiiltiirden izolasyonu
ve histopatolojik inceleme kullanilabilir. Tedavide cerrahi girisim ve antitiberklloz tedavi uygulanir. Bu yazida, Cibuti,

Afrika'dan gelen ve intrakraniyal kitle nedeniile opere edilen ancak biyopsi materyalinin histopatolojik incelemesi sonucunda
tlberkilom oldugu saptanan 34 yasinda bir kadin hasta sunuldu.

Anahtar kelimeler: tiiberkllom, intrakraniyal timor, ayirici tani, tedavi

Abstract

Intracranial tuberculoma is one of the significant complications of central nervous system infection due to tuberculosis.
Intracranial tuberculomas may be confused with brain tumors in imaging modalities. Diagnosis is made with the isolation of
the causative agent from culture or histopathological examination. Surgical intervention and antituberculosis treatment are
used in the treatment. In this article, 34 years old female patient from Cibuti, Africa, who is operated with the diagnosis of
intracranial mass is presented. The definite diagnosis of tuberculosis is made with the histopathologic examination of biopsy
specimens.
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Giris

Glnumuizde HIV infeksiyonu sikhginda artisla birlikte

tlberkiloz nsidansinda da arttis gorlilmektedir [1]
JIntrakraniyal tiiberkiillomlar, tiiberkiiloz menenjitle birlikte

veya tiiberkiiloz menenjit olmaksizin gorilebilir [2].

intrakraniyal tiberkilom tiiberkiilozun ciddi seyirli bir
komplikasyonudur ve siklikla immun sistemi baskilanmis
hastalarda goralur [1].

Bu yazida, beyin timori olarak opere edilen ancak operasyon
materyalinin histopatolojik incelemesi sonucunda intrakraniyal
tUberkiilom oldugu saptanan, immunyetmezligi olmayan 34
yasinda bir kadin hasta sunularak literatiir gézden gecirildi.
Olgu

Cibuti'den hastanemize intrakranial kitle nedeni ile sevk edilen
34 yasinda kadin hastanin anamenezinden 4 aydir siiren bas
agnisi, halsizlik, istahsizhk yakinmalarinin oldugu 6grenildi.
Beyin bilgisayarli tomografi (BT) ve manyetik rezonans
goruntileme (MRG)'de intrakraniyal kitle rapor edildi.

Beyin diflizyon MRG goriintlileme sonucunda; ‘ Beyin sapi ve
serebelluma ait intensite homojendir. 4. ventrikil orta hattadir,
3. ve lateral ventrikiiller normal konum ve boyuttadir.

Sol oksipital lobda kortikal-subkortikal alanda yer kaplayan,
oncelikle intraaksiyel yerlesimli oldugu distiniilen, 25x25 mm
boyutlarinda cevresel kontrastlanan, lobtle konturlu nodiler
lezyon kaydedilmistir. DAG lerde lezyon igerisinde yer yer
difizyon kisitlamasi secilmektedir. Lezyon komsulugunda
sol pariyetotemporooksipitalde genis boyutlarda vazojenik
odem alani kaydedilmistir. Ayirici tanida 6ncelikle neoplazik
stre¢ diisiinilmis olup MR perflizyon ve spektroskopi MR
incelemesi 6nerilir’ seklinde raporlandi. Resim’ de sol oksipital

lobda tanimlanan intrakraniyal nodiler lezyon goérilmektedir.

Resim. Sol oksipital lobda tanimlanan intrakraniyal noddiler lezyon
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Hastanin intrakraniyal kitlesi icin total eksizyon yapildi.
Operasyon materyalinin patolojik sonucu’Kronikgranilomat6z
inflamasyon, yaygin nekroz bulgulari, kazefikasyon nekrozu
ve Langhans tipi dev hlcreler, epiteloid histiositler gortldu.
Mevcut bulgular oncelikle tiiberkilozu dusindirmektedir’
seklinde rapor edildi. Patolojik inceleme sonucuna gore
hasta antitliberklloz tedavi uygulanmak Uzere Enfeksiyon
hastaliklari klinigine yatirildi.

Fizik muayenesinde; hastanin bilinci acik, koopere, oryante
idi; ense sertligi yoktu. Diger sistem muayeneleri dogaldi.
Laboratuvar incelemelerinde; biyokimyasal testleri normaldi,
[6kosit sayisi 12.500/mm3, CRP 2.4 mg/dl, sedimentasyon hizi
9 mm/saat idi. Kontrendikasyon acisindan beyin cerrahisine
danisildiktan sonra, tlberkiloz menenjiti ekarte etmek
amaciyla hastaya lomber ponksiyon yapildi. Beyin omurilik
sivisinda (BOS) hiicre saptanmadi, BOS glukozu 82 mg/dl
(es zamanh kan sekeri 101 mg/dl) , protein 183 mg/dl idi.
BOS'da Gram boyamada bakteri goriilmedi, EZN boyamada
ARB gorilmedi. Tuberkiiloz polimeraz zincir reaksiyonu
(PZR) sonucu negatif olarak geldi ve kilttirde Greme olmadi.
Hastaya izoniyazid, rifampisin, pirazinamid ve etambutol’den
olusan antitliberkiiloz tedavi ile birlikte kortikosteroid tedavisi
(prednol 60 mg/giin) baslandi. Kortikosteroid tedavisi ve
antitliberkiloz tedavinin 2. haftasinda hastanin sikayetlerinde
gerileme oldu. Tedavisini 12 aya tamamlamasi onerildi,
kontrole gelmek lizere taburcu edildi.

Tartisma

HIV epidemisi ile birlikte tliberkiiloz tekrardan glindeme gelen
onemli bir saghk problemidir. Ginimizde tim dinyada
2 milyardan fazla kisinin tiiberkilozla infekte oldugu ve
infekte hastalarin da yaklasik %10'unda hastalk gelistigi
bildirilmektedir [3].

Tiberkiloz menenjitin komplikasyonlariicerisinde beyin infarkti,
tUberkllom ve hidrosefali gelisebilir [4]. Santral sinir sistemi
tuberkilozu siklik sirasina gore tiiberkiiloz menenijit, intrakranial
tlberkilom ve tiuberkiiloz apsesi olarak ortaya cikabilir.
intrakranial tberkilomlar genellikle soliter, 2-6 ¢cm capinda,
oval ya da yuvarlak sekilli, MRG'deki kontrast tutulumuna gore
kazeifiye ya da nonkazeifiye lezyonlar seklindedir [5].

intrakraniyal tiiberkilomlar tiiberkiiloz menenijit olmaksizin
da gordlebilir [2].

intrakranyal  tiiberkiilomlar,  tiiberkilloz  graniilasyon

dokusunun beyin parankiminde olusturdugu timdére benzer
kitlelerdir ve diger tlberkiiloz formlarina gore daha nadir



gorulirler. Genellikle birden fazla sayida olan, nadiren soliter
olarak bulunan tuberkilomlar ¢ok buyik oldugunda kitle
etkisi yapabilirler. Tiberkiloma bagh olarak fokal noérolojik
defisitler, epilepsi ndbetleri veya kafa ici basing artisina bagli
basagrisi gibi semptomlar gorilebilir [5, 6]. Gorlntlileme
yontemlerinden Ozellikle beyin MR, bazen de beyin BT ile
tiberkilom lezyonlarinin yerlesimi, sayisi ve buyikligu
tanimlanabilir. Bununla birlikte s6z konusu lezyonlarin timor,
abse gibi diger yer kaplayan lezyonlardan radyolojik olarak
ayirdedilmesi glctir; bu durumda kesin tani biyopsi ya da
otopsi materyalinin histopatolojik incelemesi ile konabilir [5].

Santral sinir sistemi tlberkilomunun prognozu etkili
tedavilerle oldukga iyidir. Tedavide cerrahi tedavi ile birlikte
veya cerrahi tedavi olmaksizin antitlberkiiloz tedavi 18 aya
kadar uygulanabilir [7]. Literatiirde tedavi stresi 12 ay ile 18 ay

arasinda bildirilmektedir [5,7] .

Uygun antitiiberkiloz tedaviyle tamamen diizelen tliberkiilom
lezyonlarinin ve varsa hidrosefalinin tedaviye yanitinin
takibinde kraniyal MRG kullanilabilir [5].

Sundugumuz olgu da tuberkilozun endemik oldugu bir
Afrika Ulkesi olan Cibutiden gelmekte idi. Olguda meninks
tutulumunu ekarte etmek icin lomber ponksiyon yapildi.
BOS'da hiicre gortilmedi, BOS biyokimyasinda; glukoz 82 mg/
dl, protein 183 mg/dl idi. Gram boyamada bakteri gorilmedi,
EZN boyamada ARB gériilmedi, BOS'da tiiberkiiloz PZR negatif
olarak rapor edildi, klltlirde Gireme saptanmadi. Hastanin kesin
tanisi operasyon materyalinin histopatolojik incelemesinde
tUberkdilozla uyumlu lezyon saptanmasi ile konuldu. Salaskar
ve ark.[8] beyin disinda solid organ tlimori olan bir hastada
beyin metastazini taklit eden bir intrakraniyal tlberkilom
saptadiklarini bildirmislerdir. Olgu beyin metastazi 6n tanisiyla
opere edilmis ancak histopatolojik inceleme sonucunda
kitlenin tlberkiilom oldugu saptanmistir.

Turkiye'den Uysal ve ark.[9] diffiz leptomenenjit ve lokal
tlberkilom lezyonlarinin birlikte gorildigld 3 yasinda
bir santral sinir sistemi tiberkilozu olgusu bildirmislerdir.
Olgunun kranial MRG incelemesinde sag temporoparietal
bolgede ortasinda kontrast tutulumu olan ve kitle etkisi
yapan bir lezyon saptanmistir. Akciger bulgulari, MRG ve diger
laboratuvar bulgulari ile olguya intrakranial tiiberkiiloz tanisi
konmus ve tedavinin tglincii ayinda MRG'de; lezyonun kitle
etkisinin kayboldugu ve ¢ok sayida intrakranial tiiberkiilomun
oldugu bildirilmistir.

Kocabigak ve ark.[10] bas agrisi ve nobet sikayetiyle basvuran
74 yasinda erkek hastada beyin MRG tetkikinde; sol parietal
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bolgede yaklasik 2x2x1,5 cm boyutlarinda T1 agirlikh kesitlerde
hipointens, T2 agirlikl kesitlerde hiperintens, etrafinda siddetli
o0dem alani bulunan, belirgin kontrast tutulumu g0steren
Baslangicta hastada MRG
goriintlsu ile ylksek evreli gliyal timor olabilecedi distintlmus

kitlesel lezyon saptamigslardir.
ve kitle timuyle cikartilmistir. Patolojik inceleme sonucunda
tlberkiiloma uyan graniilomatéz iltihap saptanmistir, bunun
Uzerine hastaya dortlu antitiiberkiloz tedavi baslanmistir.

Cesur ve ark. [11] Pott hastagi nedeniyle antitiiberkiloz tedavi
gorirken paradoksal yanit olarak tiiberkiilom gelisen ve uygun
antitliberkuloz tedavi ile diizelen 53 yasinda bir kadin olgu
bildirmislerdir. Matsumoto ve ark. [1] immunsupresif olmayan
ve daha once tuberkiiloz gecirme 6ykusi olmayan iki olguda
intrakraniyal tiiberkilom bildirmislerdir. Olgularin birinde sag
ventrikllde graniilomatoz kitle saptanirken diger olguda hem
akciger de hem de beyinde daginik lezyonlar seklinde odaklar
saptanmistir. Her iki olguda da interferon gama salinim testleri
pozitif olarak saptanmistir.

izole beyin tiiberkilomlar endemik bélgelerde intrakraniyal
tlberkilomlarin % 5'inden sorumludur. Sadashiva ve ark.
[2] 14 izole beyin tuberkilomu olgusunu retrospektif olarak
incelemislerdir. Calismada hastalarin tanisi anamnez, fizik
muayene ve goriintileme yontemleri ile konmustur. Hastalara 6
hafta siuireyle kortikosteroid tedavisi ve en az 18 ay veya anlamli
klinik iyilesme olana kadar antitliberkuloz tedavi uygulanmistir.

Li ve ark. [7] santral sinir sistemi tiiberkilomasi olan 23
hastayi retrospektif olarak degerlendirmislerdir. Calismada
yas ortalamasi 30.3, hastalik bulgularinin ortaya cikis siresi
ortalama 6 ay (1-19 ay arasi) olarak bildirilmistir. Tiberkilom
yerlesimi 10 olguda torakal bolge, 6 olguda servikal bolge,
3 olguda servikotorakal bdlge, 1 olguda torakolomber
bdlge, 6 olguda intrakraniyal kitle, 3 olguda ise ¢ok sayida
lezyon seklinde bildirilmistir. Olgularin 21'ine cerrahi girisim
uygulanirken, iki olguya konservatif tedavi uygulanmistir.

Olgulara antitliberkuloz tedavi 18 ay sureyle uygulanmistir.

Sundugumuz olgu da 34 yasinda genc¢ bir hasta idi,
semptomlarin baslamasina kadar gegen sire 4 ay idi.
Olgumuzda beyinde oksipital bdlge tutulumu mevcuttu ve
cerrahi ile birlikte dortli antitliberkiiloz ve kortikosteroid
tedavi uygulandi. Ahmadi ve ark.[3] kronik bas agrisi yakinmasi
olan 32 yasinda bir kadin hastada beyinde c¢ok sayida
tiberkilom bildirmislerdir. Hastada tani BOS'da polimeraz
(PZR)
antitliberkiiloz ve kortikosteroid tedavi ile basari ile tedavi
edilmistir. Sundugumuz olguda baslangi¢ta anamnezde bas

zincir reaksiyonu pozitifligi ile konmustur. Olgu
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agrist yakinmasi vardi. Hastada tiiberkliloz menenijitin ekarte

edilmesi amaciyla lomber ponksiyon yapildi, ancak BOS'da

hiicre saptanmadi ve BOS PZR sonucu negatif olarak saptandi.

Antitlberkiloz tedavinin 12 ay slireyle uygulanmasi planlandi.

Sonug

Sundugumuz olguda oldugu gibi endemik bdlgelerden gelen

ve beyinde intrakraniyal kitle saptanan hastalarda kitlenin

tUberkilom olabilecegi akilda tutulmali ve tiiberkiiloza yonelik

histopatolojik inceleme ve diger tanisal testler uygulanmalidir.

Cikar catismasi / finansal destek beyani

Bu yazidaki hicbir yazarin herhangi bir ¢ikar catismasi yoktur.

Yazinin herhangi bir finansal destegi yoktur.
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1 Case Report

Lymphangioleiomyomatosis-associated spontaneous tension
hemopneumothorax in multiple organ involvement tuberculosis

Multi organ tutulumlu tiiberosklerozda lenfanjiyoleiyomiyomatozise
bagli spontan tansiyon hemopndmotoraks olgusu
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Abstract

Tuberosclerosis complex is a genetic disorder that can affect several organs (such as the brain, lungs kidneys, eyes, the
heart, bones and the skin). Pulmonary lymphangioleiomyomatosis is a disease that is mostly seen among young adult
women. It is characterized primarily by the non-neoplastic atypical proliferation of smooth muscle cells in the lung
parenchyma. Here, we present a case of lymphangioleiomyomatosis-associated spontaneous hemopneumothorax in a
tuberosclerosis patient, which we did not encounter in the literature.

Keywords: tuberoussclerosis, lymphangioleiomyomatosis; hemopneumothorax

Oz

Tuberosklerozis kompleksi, beyin, akciger, bobrek, g6z, kalp, kemik ve deri gibi organlari etkileyebilen genetik bir hastaliktir.
Pulmoner lenfanjiyoleiyomiyomatozis daha ¢ok genc eriskin bayanlarda gorilen bir hastaliktir. Akciger parankimindeki
diiz kas huicrelerinin neoplastik olmayan atipik proliferasyonu ile karakterizedir. Biz burada literattirde karsilasmadigimiz
tuberosklerozis hastasinda lenfanjiyoleiyomiyomatozise bagli spontan hemopndmotoraks olgusunu sunuyoruz.

Anahtar kelimeler: tuberosklerozis; lenfanjiyoleiyomiyomatozis; hemopndmotoraks
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Introduction

Pulmonary lymphangioleiomyomatosis (LAM) is a disease
that is mostly seen among young adult women. It is charac-
terized primarily by the non-neoplastic atypical proliferation
of smooth muscle cells in the lung parenchyma. Tuberoscle-
rosis complex (TBS) can be observed in 1-2.3% of the cases.
The most common pleural complications in these cases are re-
current pneumothorax and chylothorax (1). Here, we present
a case of LAM-associated spontaneous hemopneumothorax
in a TBS patient, which we did not encounter in the literature.

Case

The 20-year-old female patient admitted to the emergency
room with the complaints of chest pain and shortness of bre-
ath. The oxygen saturation of the patient was 70%; the pul-
se, 115/min; the blood pressure, 80/40 mm/Hg. The PA lung
image revealed total pneumothorax and pleural effusion in
the right, and that the mediastinum had shifted towards the
left hemothorax. The patients underwent emergency tube
thoracostomy. Approximately 1000 cc hemorrhagic fluid was
drained together with some air. The hemoglobin value in the
pleural fluid was 6.5, and the relative hemoglobin (blood) va-
lue was measured as 13.1. There were no abnormal findings in
the other routine blood tests. The patient had been monito-
red for 10 years for Tuberosclerosis. The physical examination
revealed lesions compatible with sebaceous adenoma in the
face, lesions compatible with Shagreen patch in the back and
periungual fibroma in the side of the right hand's third finger.
The tomographic imaging revealed paraseptal emphysema
regions in both lungs, increased ground-glass densities and
mosaic pattern appearances (Figure 1). After 5 days, the pati-
ent was discharged with recovery.

Figure 1a: Thorax CT, paraseptal emphysema regions in both lungs,
ground-glass densities and mosaic pattern. 1b: Abdominal CT sec-
tions, sclerotic tubular formations in the body of lumbar vertebra. 1
c. d: Dynamic MRI examination, angiomyolipomas like solid masses
(isointense in T2) in both kidneys that have peripheral contrast reten-

tion in the CT with contrast, para-medullary cortical cysts.
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The follow-up chest radiography, taken 10 days after dischar-
ge, revealed recurrent pneumothorax in the right lung. The
patient underwent single-port video-assisted thoracoscopy
from the previous drain suture. The thoracoscopy revealed ex-
tensive bullous formations and color changes in the parench-
yma (subpleural hemangioma type).

The patient underwent apical wedge resection and parietal
pleurectomy for pleurodesis. The histopathologic examination
of the operation material revealed extensive cystic structures,
fusiform cells that proliferated around these cystic formations
and the dilated bronchioles, and micronodular pneumocyte
hyperplasia foci in bundles. The aforementioned areas were his-
tochemically positive for SMA, HMB45, progesterone receptors,
estrogen receptors, CK7 and TTF-1 (Figure 2). There were no

postoperative complications and the patient was discharged.

Figure 2a: The thoracoscopic images revealed extensive bullous for-
mations in the lung and color changes compatible with subpleural
hemangioma in the parenchyma. 2b: The light microscopic examina-
tion (Hematoxylin-eosin stain, x100), extensive cystic structures, fu-
siform cells that proliferated around these cystic formations and the
dilated bronchioles, and micronodular pneumocyte hyperplasia foci
in bundles. 2c: HMB45-positive lung lesion (avidin biotin peroxidase
assay, x 200) . 2d: Progesterone receptor-positive lung lesion (avidin

biotin peroxidase assay, x 200)
Discussion

Tuberosclerosis complex [also known as tuberous sclerosis (TS)
and Bourneville disease] is a genetic (autosomal dominant) di-
sorder that can affect several organs (such as the brain, lungs
kidneys, eyes, the heart, bones and the skin). The diagnosis
can be made according to the criteria stated by the Internati-
onal Association of Tuberculosis (2.3). In this case, the genetic
examinations have shown that the DNA had TSC1 (Hamartin,



chromosome 9g32-34) and TSC2 (tuberin, 16p13.3) pathoge-
nic mutations and the diagnosis was confirmed.

The clinical criteria are divided into two groups: major and
minor criteria (1). The major criteria include hypomelanotic
macules, angiofibromas or fibrous cephalic plaques, fibromas
in the nails, Shagreen patches, multiple retinal hamartomas,
cortical dysplasia, subependymal nodules, subependymal gi-
ant cell astrocytomas, cardiac rhabdomyoma, LAM, angiom-
yolipomas (AML). The minor criteria include "confetti" skin lesi-
ons, enamel holes, intraoral fibromas, retinal acromic patches,
multiple renal cysts and non-renal hamartomas. The definiti-
ve diagnosis of TBS requires either 2 major criteria or 1 major
criterion with 2 minor criteria (1,2).

The TBS patients with lung involvement commonly have le-
sions with lymphangioleiomyomatosis (TSC-LAM), however,
there are reported cases with multifocal micronodular pne-
umocyte hyperplasia (4). LAM is typically observed among
young adult women, which may be associated with estrogen
secretion (5). There are sporadic forms of LAM (S-LAM), which
are rare and not associated with TSC mutation. These LAM
forms can affect the lungs, the lymphatics, the retroperitoneal
region and the kidneys, but do not affect the skin, eyes or the
central nervous system (5). Clinically, LAM patients are mostly
asymptomatic, but the most common symptoms are a chronic
cough, hemoptysis, wheezing, chest pain, and effort dyspnea
(1,4). The most frequent complaints at the admission are spon-
taneous pneumothorax and chylous pleural effusion due to
lymph node involvement (1,4,6). The spontaneous hemopne-
umothorax clinic seen in our case has not been found in the
literature. Spontaneous hemopneumothorax can develop due
to the tear of the adhesion between the parietal and visceral
pleura, the rupture of the vascular bullae that lie underneath
the lung parenchyma, or the tear of the congenital aberrant
veins that are localized in and/or around the bullae in the lung
apex (7). In our case, the hemothorax is thought to be caused
by the pleural adhesions (observed in the thoracoscopic ima-
ge), the hemangioma-like vascular structures and bullae.

The thorax CT of LAM patients can show paraseptal emphyse-
ma areas, air cysts, ground-glass densities and mosaic patterns
(4,5). The pathological examination can be done using bronc-
hoscopic biopsy, transthoracic needle biopsy or open lung
biopsies (1). Several changes can be observed in the histopat-
hologic examination; such as the diffuse proliferation of the
smooth muscle cells (around the alveolar wall, the bronchi,
the lymph ducts and blood vessels) and cystic changes in the
pulmonary parenchyma. The immunohistochemical LAM cells
are HMB45- and progesterone receptor-positive. It is typical
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for LAM to visually observe (intraoperative) the multiple and
diffuse blebs on the lung surface (1,4,5). The histopathologic
examination of our patient has revealed extensive cystic struc-
tures, fusiform cells that proliferate around these cystic forma-
tions and the dilated bronchioles, and micronodular pneu-
mocyte hyperplasia foci in bundles. The aforementioned areas
were histochemically positive for SMA, HMB45, progesterone
receptors, estrogen receptors, CK7 and TTF-1.

The kidneys of the TBS can develop AML, fat-density cysts, cor-
tical cysts, and rarely, cancer (8,9). The most dangerous comp-
lication of renal AML is bleeding due to vascular rupture (8,9).
In our case, the para-medullary cortical cysts and AMLS are
shown radiologically shown. There was also a history of em-
boly in the left kidney due to massive hematuria.

The bone involvement of TBS can include cyst-like lesions,
hyperostosis in the internal parts of the calvarial bones, oste-
oclastic changes, periosteal new bone formations, cystic chan-
ges in phalanges and scoliosis. If there are other organ invol-
vements, they are also associated to TBS (8). Our patient had
sclerotic tubular formations in the vertebral body (CT image).

The clinical trials among the TBS patients indicate that the si-
rolimus treatment, mTOR (the mammal target of rapamycin),
can provide regression in AML, LAM and brain astrocytomas.
The corticosteroid and cytotoxic agent treatments (adminis-
tered for the improvement of lung functions) were found to
have limited benefits (5,10). The literature reports applications
of videothoracoscopic wedge resection, limited pleurectomy,
and pleurodesis. It is indicated that lung transplant can be
effective for the terminal patients, however, it is shown that
the LAM cells can migrate to the transplanted lung to cause
recurrence(1).

Conclusion

In our case, the 1-year follow-up and the apical wedge resec-

tion have indicated that the treatment was sufficient without

complications.
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Morgagni-Steawart-Morel syndrome: Case report

Morgagni-Steawart-Morel sendromu: Olgu sunumu
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Abstract

Hyperostosis frontalis interna (HOFI) is characterized by the benign growth of the inner plate of the frontal bone. It is most
common in older women. Etiology is unknown. Morgagni-Stewart-Morel syndrome (MSM) is characterized by HOFI, obesity,
hirsutism and mentalillnesses but these associations are mostly based only on case reports. MSM syndrome is a misunderstood
and less reported pathology. The clinical presentation is not well defined and its finding is usually coincidental. The patient
may present variable symptomatology. The idea that we should keep in mind is that HOFI represent the main pattern of

MSM. Thus, it is highly important to specify the presence and degree of HOFI in radiological reports.

Keywords: Morgagni-Stewart-Morel syndrome; hiperostosis frontalis interna

Oz

Hiperostozis frontalis interna(HOFI) frontal kemigin i¢ tabulasinin iyi huylu biiylimesi ile karakterizedir. En sik yasli kadinlarda
goralur. Etiyoloji bilinmemektedir. Morgagni-Stewart-Morel sendromu (MSM); HOFI, obezite, hirsutizm ve zihinsel
rahatsizliklar ile karakterizedir ancak bu iliskiler cogunlukla vaka raporlarina dayanir. MSM sendromu daha az anlasilan

ve bildirilen sendromdur. Hasta cesitli semptomlar gdsterebilir. HOFI'nin MSM'nin bir paterni oldugu akilda tutulmalidir.

Radyolojik raporlamada bu nedenle HOFI varligini ve derecesini belirtmek 6nem teskil eder.
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Introduction

Morgagni-Stewart-Morel syndrome (MSM) is characterized by
metabolic, endocrine and neuropsychiatric disorders accom-
panying hyperostosis frontalis interna (HOFI)[1,2].The main
finding of the disease is HOFI; defined as the benign growth
of the inner surface of the frontal bone [3].The disease can ma-
nifest with a wide variety of endocrine and neuropsychiatric
conditions. Except HOFI, other findings are partially monito-
red in most of the cases [1,4].We present MSM patient with
HOFI and neuropsychiatric findings under the light of radiolo-

gical and clinical findings.
Case

Our patient is 62-year-old female who was admitted to the
hospital with a long-term headache. Since 2004, she has been
diagnosed with hypertension and since 2014 with diabetes
mellitus. The patient was obese (BMI =30) and presented also
a hirsutism. Despite of rheumatological symptoms, there was
no arthritis. A dupytrien contracture on the 4th finger was
present. The patient was followed and treated for systemic
connective tissue disease. Although, the patient consulted
psychiatry outpatient clinic several times, she did not have a

psychiatric diagnosis other than recurrent depression.

In the family antecedents, the father had a history of diabetes,
cirrhosis, and congestive heart disease and mother had a his-

tory of hypertension.

Abdominal ultrasonography (USG) revealed a grade 1 hepa-
tos- teatosis in the liver while the other abdominal organs
were nor- mal. The thyroid parenchyma was heterogeneous
and pseudo nodular. Several smoothly heterogeneous iso-
hypoechoic nodules were detected on the parenchyma of the
thyroid. As Anti TPO rate (ATA) was high (38.2), the diagnosis of

thyroiditis was set.

Cranial MRI showed an increase in intertabular distance and
thickening in the parietal and frontal bones. Finger-shaped in-
dentations were observed in the internal tabula. Appearance

was compatible with HOFI (Figure).

The diagnosis of MSM was established on the base of several
collected data: age group, presence of obesity, hirsutism, dia-
betes mellitus, thyroiditis, connective tissue disease and their
association with HOFI in the MRI.
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Figure: External tabulais regularincrease ofintertabular distance is

compatible with HOFI (Yellow circle), finger-like bones extending to

cerebrospinal fluid (Blue arrow)
Discussion

In 1719, Morgagni reported for the first time the relationship
between the frontal bone thickening, obesity and hirsutism.
Stewart added, in 1928, that neuropsychiatric problems may be
associated with this condition. The first live case was reported
by Morel in 1930. The disease is now defined as the presence
of HOFI, which is variably related to metabolic, endocrine and

neuropsychiatric disorders [2].

The etiology of MSM syndrome is not yet fully explained. Howe-
ver, some authors have reported that the mechanism behind
the syndrome is due to endocrine imbalance involving sex hor-
mones. The proof which support their theorem is that HOFI is

only seen in male patients with gonadal disorders [1].

Ruhli and Hanneberg presented another theorem incrimina-
ting the leptin hormone. It was reported that leptin metabo-
lism contributes to HOFI formation by the increase of bone

metabolism [1,5].

Rosatti evaluated four generations of patients’ family and re-
ported experimentally that the disease had an autosomal do-
minant genetic transition [6]. Genetic theorem is supported in
the literature by the case of twins. However, the genetic infrast-

ructure of MSM is still unclear [1,7].

The main finding of the disease is HOFI which is a morphologi-

cal form of frontal bone and usually appear as single or multiple



bilateral nodules in the inner tabula. Diploe and calvarial mid
line characteristic are unchanged[1]. It is most commonly seen
in older women. The etiology is unknown. This condition is usu-

ally notimportant clinically and finding is coincidental. [3].

HOFI is divided into 4 groups according to the morphological
and histopathological classification of Hershkovitz:

Type A - Single or multiple, single-sided or double-sided, isola-
ted bone thickness, less than 1 cm. usually occupying less than

25% of the frontal bone surface area.

Type B - Increased bone thickness without clear margins. Usually

less than 25% of the frontal endocranial surface area is affected.

Type C - wider nodular bone overgrowth associated with irre-
gular thickening up to 50% of the frontal endocranial surface

(more than one nodular bone extension).

Type D - Large effected area bone, involving more than 50% of

the frontal endocranial surface [8].

MSM syndrome is also called metabolic craniopathy. It is a
condition associated with a wide range of endocrine prob-
lems such as diabetes mellitus, diabetes insipidus, and hyper-
parathyroidism. Other signs and symptoms include headache,
dizziness, hirsutism, menstrual problems, galactorrhea, obe-
sity, depression, and seizures [2]. The data are mostly based on
case reports and there is no clear consensus on the definition

of the syndrome [1].

In our case, patient had headache, hirsutism, obesity, diabetes
mellitus, recurrent depression and additional symptoms rela-
ted to thyroiditis and connective tissue disease which were
not previously described. According to Hershkovitz, our case

was classified as a HOFI type C.

Conclusion

Morgagni-Stewart-Morel is a less understood and reported
syndrome. It should be kept in mind that HOFI is the main pat-

tern of MSM therefore it is important to indicate the presence

and the degree of HOFI in radiological reports.
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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 tiim calismalarda, "Yéntem ve
recler" bélimiinde ¢alismanin ilgili komite tarafindan onaylandigi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma.net/e/policy/b3.h
uyularak gergeklestirildigine dair bir cimle yer almaldir. Calismaya dahil edilen tim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinae
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 tlim 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 baslik Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, soru
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale bashgi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, ta
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.








