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4. Metin tek satirli, 10 punto, alt1 ¢izilme yerine italik olarak vurgulanmis (gegerli URL adresleri ile) ve tiim
sekil, resim ve tablolar sayfa sonu yerine metin iginde uygun noktalara yerlestirilmistir. Baski i¢in, resimlerin
kaliteli kopyalarimi1 ek dosya olarak gonderiniz. Gonderilen dosyanin boyutu ¢ok fazla olur ise, sistem
almayabilir. Boyle durumlarda yaziyr boliip, diger boliimleri ek dosya olarak tek, tek génderebilirsiniz.

5. Buraya eklenen sitil ve bibliyografk gereksinimler Dergi Hakkinda kismindaki Yazar Rehberi'nden
goriilebilir.

6. Yazinizi hakem degerlendirmesi yapilan bir dergi bolimiine génderiyor iseniz koér hakemlikten emin
olmak igin tiklaym. Yardim sayfasindaki 6nerilere tam olarak uyunuz.

Gizlilik Beyani
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Anahtar Kelimeler:

Periton diyalizi,

Peritonit,

Gram pozitif mikroorganizmalar

Periton diyalizi {initemizde, son alt1 y1l iginde siirekli ayaktan periton
diyalizi (SAPD) iliskili peritonit gelisen hastalarin peritonit siklig
ve neden olan etkenlerin arastirilmas: amaglanmistir. 2011-2017
yillar1 arasinda {iniversite hastanemiz periton diyalizi iinitesinde
takip edilen toplam 65 SAPD hastast ¢caligmaya alindi. Caligmanin
kapsadigi alt1 yillik siirede toplam 65 SAPD hastasi retrospektif
olarak incelendi. Bu hastalarin 37’sinde peritonit atagi
saptanmazken, 28 hastada en az bir kez peritonit atagi saptandi.
Toplam 49 peritonit atag1 goriildii. Takip siiresi boyunca bes hasta
peritonit atagi tedavisi sirasinda exitus olurken, alti hastada ise
hemodiyalize gecildi. Merkezimizde SAPD peritonitin en sik etkeni
gram pozitif mikroorganizmalardi. Takip siiresince peritonit
insidans1 ve kiiltiir negatif atak orani Tiirkiye verilerileri ile benzerdi.
Son 10 yillik verileri degerlendirdigimize peritonit sikligr aym
diizeylerde saptandigi goriilmektedir. Bu olumsuz durumu
diizeltmek i¢in daha ¢ok arastirmaya ihtiya¢ duyulmakla beraber
hasta ve saglik ¢alisanlari ile birlikte toplumun hijyen ve akilli ilag
kullanim1 konusunda egitimi saglanmalidir.

© 2017 Biilent Ecevit Universitesi Her hakk: saklidir.
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Frequency and Microbiological Aspects of Peritonitis in Patients on Peritoneal

Dialysis
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In our peritoneal dialysis unit, we aimed to investigate the etiology
of peritonitis in peritonitis patients who have developed continuous
peritoneal dialysis related peritonitis over the past six years. Total of
65 CAPD patients who were followed up in university hospital
peritoneal dialysis unit between 2011-2017 were included in the
study. Total of 65 CAPD patients were studied retrospectively during
the six-year period covered by the study. Thirty-seven of these
patients had no peritonitis and at least one peritonitis occurred in 28
patients. A total of 49 peritonite episodes were seen. During the
follow-up period, five patients died during peritonitis treatment and
six patients converted to hemodialysis. In our center, the most
common agent of SAPD peritonitis was gram positive
microorganisms. The incidence of peritonitis and culture negative
rate during follow-up were similar to those of Turkey. The peritonitis
frequency observed in the last 10 years is seen at the same levels. In
order to remedy this adverse situation, more research is needed and
education of the community together with patients and healthcare
workers for hygiene and rational use of drugs, should be provided.

© 2017 Bulent Ecevit University All rights reserved.
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1. Giris

Siirekli Ayaktan Periton Diyalizi (SAPD) terimi
ilk olarak 1978 yilinda telaffuz edilmis ve bundan
yaklasik olarak ii¢ yil sonra iilkemizde 1981’den
itibaren uygulanmaya baslanmistir (1-3). SAPD’ nin
ilk uygulanigindan bu yana periton diyalizi iliskili
peritonit enfeksiyonlari tim diinyada oldugu gibi
iilkemizde de en 6nemli komplikasyonlarindan biri
haline gelmistir. Teknolojinin ilerlemesi ile gelisen
kateter ve takilma yontemleri ile birlikte antibiyotik
tedavisindeki  gelismeler, hijyen kurallarina
uyulmas: ile periton diyalizi iliskili peritonit
enfeksiyonu azaltilmaya ¢aligilmis ve biyiik basart
elde edilmistir (4-6). Yapilan genis kapsamli
caligmalarda, Amerika Birlesik Devletleri, Kanada
ve Bat1 Avrupa’da peritonit sikliginin 1 atak/25 hasta
ay1 civarinda oldugu tespit edilmistir (4). Tiirkiye’de
ise 2009 ve 2013 verilerine gore atak hizi sirasiyla 1
atak/1,29 hasta ay1 ve 1 atak/79,8 hasta ay1 olarak
bulunmustur (7).

Calismamizda SAPD iliskili peritonit atag:
tanisi ile takip ve tedavi edilen hastalar retrospektif
olarak incelenerek peritonit sikligi ve etken
mikroorganizmalarin belirlenmesi amaglanmistir.

2. Materyal ve Metod

2011-2017  yillarn1  arasinda  {niversite
hastanemiz periton diyalizi Ginitesinde takip edilen
toplam 65 SAPD hastasi ¢aligsmaya alindi. Hastalarin
peritonit ataklarinin incelendigi alt1 yillik siire igin
degerlendirmeler  retrospektif ~ yapildi.  Tim
hastalarin Tenckhoff kateteri mevcuttu. Hastalara ve
yakinlarina yatis1 sirasinda ve takiplerde uygun el
yikama teknikleri ve aseptik torba degisim teknigi
konusunda egitim verilmisti.

Peritonit, hastalarda asagidaki kriterlerin en az
ikisinin varligi ile konuldu: Periton diyaliz sivisinin
gram boyamast veya kiiltiiriinde mikroorganizma
goriilmesi, periton diyaliz sivisinda beyaz kiire
sayisinin 100 hiicre/mm?®’ten fazla olmasi ve nétrofil
yiizdesinin  %50°den fazla olmasi, peritoneal
inflamasyon semptomlarinin olmasidir.

Peritonit saptandiginda, birinci jenerasyon
sefalosporinle  birlikte  {iglincii ~ jenerasyon
sefalosporin igeren ampirik tedavi baslandi.
Antibiyogram duyarlilik sonucuna gore tedavi
degistirildi. Tedavide kullanilan antibiotiklerin
verileri  kaydedildi. Antibiyogram sonucunda
direngli olarak belirtilen mikroorganizmalar o
anibiyotik icin direngli kabul edildi.

Periton diyaliz kateterinin ¢cekilmesine agagidaki
faktorlerden birinin varlig1 durumunda karar verildi:
Inatg1 peritonit, tiinel enfeksiyonu, mantar veya
tiiberkiiloza bagl gelisen peritonit. Inatg1 peritonit,
tedavi baslandiktan 96 saat sonra karin agrisi ve
bulanik diyalizat sivisimin  diizelmemesi veya
diyalizat sivisinda sayilan polimorfoniikleer 16kosit
sayisinda anlamli diisme olmamasi olarak
tanmimlandi. Peritonit iliskili 6liim ise, peritonitin
baslangicindan sonra dort hafta icinde goriilen 6lim
olarak tanimlandi.

Olgularin dosya verilerine gore diyabetes
mellitus tanisi olan hastalar tedavi alip almadigina
bakilmaksizin  diyabetik olarak kabul edildi.
Albiimin degeri 4’tin alt1 hipoalbiiminemi olarak
degerlendirildi.

Peritonit ~ saptanan  olgularda  kiiltiirde
antibiyogram duyarlilik sonug¢larina gore antibiyotik
direngleri belirlendi. Antibiyotik direnci ile peritonit
atagt geciren olgularda diyabetik olanlarla
olmayanlar arasinda iligki olup olmadigi analiz
edildi. Ayrica yas, cinsiyet peritonit etkenleri, yatis
stireleri, albliimin, crp ve lenfosit/notrofil oranlar
diyabetik olanla olmayanlar arasinda iligki olup
olmadig analiz edildi.

Istatiksel Analiz

Istatistiksel degerlendirme SPSS 19.0 (SPSS
Inc., Chicago, IL, USA) programu kullanilarak
yapildi. Sayisal degiskenlerin normal dagilima
uygunluklart  Shapiro-Wilk testi ile incelendi.
Sayisal degiskenler igin tanimlayici istatistikler
aritmetik ortalama+standart sapma ve ortanca
(minimum-maksimum), kategorik yapidaki veriler
icin say1 ve yilizde olarak ifade edildi. Sayisal

degiskenler bakimindan iki grubun
karsilagtirllmasinda ~ Mann-Whitney U testi
kullanildi.  Kategorik  yapidaki  degiskenler

bakimindan gruplar arasindaki farkliliklar Ki-kare
testi ile incelendi. Sayisal iki degisken arasindaki
dogrusal iligki Spearman korelasyon analizi ile
degerlendirildi ve p<0.05 degeri anlamli kabul
edildi.

3. Bulgular

Calismanin kapsadig1 alti yillik siirede toplam
65 SAPD hastasi retrospektif olarak incelendi. Bu
hastalarin 37’sinde peritonit atag1 saptanmazken 28
hastada en az bir kez peritonit atag1 gecirdi. Toplam
49 peritonit atag1 goriildii. Atak hiz1 0,224 atak/hasta
yili olarak hesaplandi (1 atak/53,57 hasta ay1).
Peritonit atag1 gegiren olgularin 18’inde kiiltiirde
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ireme olmadi. Takip siiresi boyunca bes hasta
peritonit atag1 tedavisi sirasinda exitus olurken, alti
hastada ise hemodiyalize gecildi.

Hastalarin 36°s1 erkek 29°u kadin, ortalama yas
55,23+13,563 idi. Peritonit gegiren 28 hastanin 18’1
erkek 10’u kadindi, bu grupta ortalama yas
56,54+13,245 ve % 42,9 ‘u diyabetik idi.

Toplam 2625 hasta ay1 (218,75 hasta yil)
boyunca 49 peritonit atagi saptandi. Atak hiz1 0,018
atak/hasta ayr (0,224 atak/hasta yili) olarak
hesaplandi, ortalama 53,57 hasta ayinda bir peritonit
izlendi. Periton sivist bulanikligi  hastalarin
%359,2°sinde, karmn agrist  %67,3’linde, ates
%44,9unda, titreme %30,6’sinda, bulant1
%40,8’inde, kusma %38,8’inde, ishal %22.4’linde
goriildii (Tablo 1).

Tablo-1 Peritonit Atagi Sirasinda Semptom ve
Bulgularin Siklig1

Semptomlar n= %
Bulant: 20 40,8
Kusma 19 38,8
Karm Agrisi 33 67,3
Titreme 15 30,6
ishal 11 22,4
Bulgular n= %
Bulamik Periton 29 59,2
Sivisi

Ates 22 449
Lokositoz 14 28,7

Peritonit ataklarinin  %36,7’sinde  kiiltiirde
iireme olmadi. Ureyen mikroorganizmalarin
%42,84’i gram pozitif etkenler, %20,4’tinde ise
gram negatif etkenler sorumlu idi. Stafilokoklar en
stk goriilen bakteriler olup % 20,4’ metisiline
duyarli %16,3’li metisiline direngli idi. Gram negatif
bakteriler i¢inde %8,16 oraninda en sik E. coli etken
olarak saptandi (Sekil 1). Peritonit atagi geciren
hastalarin 15’1 bir kez 13 hastada ise tekrarlayan
ataklar izlenmis olup yedi olgu iki, kez, dort olgu ii¢
kez, iki olgu dort kez peritonit atagi gecirmistir.
Hastalarin %75,51 tedavi ile tam diizelirken, %10’
(bes hasta) yatisi sirasinda exitus oldu, %12,2si (alt1
hasta) inat¢1 peritonit nedeni ile kateteri cekilerek
hemodiyalize ge¢ildi. Exitus olan hastalarin tamami
takip stiresince tek atak gecirirken, hemodiyalize
baslanan hastalarin ii¢linde iki kez atak gegcirdigi
goriildil.

Sekil-1

W MSSA

MRSA

mE. Coli

® Corynebacteria

m Klebsiella

8
6
4
Enterobacteriaceae
2 N
Acinetobacter
o

Pseudomonadaceae
ETKENLER

Sekil 1: SAPD iliskili peritonit ataklarinda
etkenlerin dagilimi

Otuz dokuz hastada sadece intraperitoneal
tedavi baslandi, bu hastalardan bes’ine sefalosporin
tedavisine aminoglikozid eklenmisti. intraperitoneal
tedaviye sistemik antibioyotik olarak bir hastada
teikoplanin, ii¢ hastada kinolon ve bir hastada da
karbapenem baslandi. Kalan bes hastada ise
aminoglikozid, teikoplanin, meropenem ve kinolon
grubundan tekli yada ¢oklu sisitemik kombinasyon
tedavileri uygulandi.

Calismamizda diyabetik olan grupla olmayan
grup arasinda yas, cinsiyet, yatis siireleri, albiimin,
crp ve lenfosit/notrofil oranlar1 arasinda anlamli bir
iligki bulunamadi (Tablo 2).

Tablo 2. Peritonit atagi geciren olgularin
laboratuvar 6zellikleri

Diaybetik Diyabetik
Olgular (n=) Olamayan
Olgular (n=)
‘ Ort £ Sd Ort+Sd p-degeri

Yas (Y1l | 63,71+7,83 52,5+13,16 0,140
Cinsiyet (K/E) | 4/17 12/16 0,082
Crp | 106,59+68,36  92,68+73,82 0,391
Albiimin(G/Dl) | 2,58+0,55 2,71 0,58 0,524
Yatis Siiresi | 11,126,37 11,3 +11,2 0,354
Nétrofil/Lenfosit | 7,34£11,5 7,49+5,5 0,163
4. Tartisma

Tiirkiye verilerine gore 2013 yilinda atak hizi 1
atak/79,8 hasta ayr olarak saptanmis olup
saptadigimiz atak hizindan daha az bulunmustur (7).
Calismamizda atak hizi 0,224 atak/hasta yili olarak
hesaplandi (1 atak/53,57 hasta ay1). Ayrica Seker ve
arkadaglarinin 2016 yilinda yayimlanan 15 yili
kapsayan (2000-2014) bir donem i¢in yaptiklar
calismada atak hiz1 0,29 atak/hasta yili olarak
saptanmustir (8). Elazig’da yapilan bir c¢aligmada
Tartar ve ark. 55 hastada bir yil iginde (2012-2013)
toplam 36 peritonit atagi (0,65 atak/hasta yili)
saptamiglardir (9). Bulut ve arkadaslarinin 2006 yili
icinde yaptiklar1 bir yillik arastirmada atak hiz1 1,6
atak/hasta yili olarak Dbelirtilmigtir (10). Yine
Tiirkiye’de yapilan bir diger ¢aligmada Engin ve
arkadaglar1 2000-2005 yillar1 arasinda saptanan
peritonit olgularinda 33 hastada 53 peritonit atagi
saptamuslardir (11). Bu sonuglara baktigimizda genel
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olarak iinitemizde saptadigimiz peritonit atagindan
daha fazla atak saptandig1 goriilmektedir. Literatiirde
de belirtildigi gibi, deneyimli ayni periton diyalizi
hemsireleri tarafindan altt yi1l boyunca SAPD
hastalarinin  takibinin yapiliyor olmasina bagh
peritonit atagimiz azalmis olabilir.

Diyabetes mellitus, obezite, rezidiiel renal
fonksiyon kaybi ve hipoalbiiminemi literatiirde
SAPD iliskili peritonit riskini arttirdigi iddia
edilmigtir (12,13). Kendi verilerimizin analizinde
diyabetik olan grupla olmayan grup arasinda
peritonit riski agisindan anlamali fark saptanmadi.
Ayrica SAPD iliskili peritonit atagi ile hem de
diyabetik  olanla  olmayan grup arasinda
hipoalbliminemi ile anlamli iligki bulunamadi.

Literatiirde kiiltiir negatifligi oran1 % 20 olarak
belirtilmistir.  Seker ve  arkadaglar1  kendi
¢aligmalarinda kiiltiir negatiflik oranim1 % 30,1
olarak saptamis, Akman ve arkadaslart % 46,2,
Engin ve arkadaslar1 % 36 olarak bulmuslardir (8,
11, 14, 15). Yukarida bahsedilen g¢alismada (8)
SAPD igin 6zel egitimli hemgireler tarafindan kiltiir
ornekleri alinmaya bagladiktan sonra negatiflik
oranlar1 biiylik oranda azaldig belirtilmistir. Kendi
¢alismamizda kiiltiir negatiflik orant % 36,7 olarak
saptanmig olup Tirkiye’de yapilan c¢aligmalarla
benzerdir. Klinigimizde hastalarin, 6zel egitimli
hemgireler tarafindan takip ediliyor olmasi bu
konuda etkili olmustur.

Kiltiir pozitif vakalarda en sik saptanan
mikroorganizma gram pozitif etkenler olup
stafilokoklar en fazla goriilen etkendi. Seker ve
arkadaglar1 gram pozitif etken oranin % 58,3 olarak
saptamis ve lilkemizde yapilan diger ¢aligmalarda da
benzer sekilde gram pozitif etkenler baglica sorumlu
mikroorganizmalar olarak saptanmustir (8-11).

Unitemizin SAPD iliskili peritonit atak tedavi
basar1 oran1 % 75,5 olup % 10 hasta exitus olmus ve
% 12,2 hastanin kateteri ¢ekilerek hemodiyaliz
programina alinmustir. Bir¢ok c¢alismada SAPD
iligkili mortalite orant % 1-6 arasinda bildirilmis
olup Seker ve arkadaglarinin g¢aligmasinda o6liim
goriilmemis, Bulut ve arkadaslart mortalite oranini
% 4 olarak belirtmislerdir (8,10).

Tiirkiye’de ve diinyada SAPD hastalarinda
mortalite ve morbitidenin hala en sik nedeni
peritonitlerdir. Ulkemizdeki diger c¢aligmalarla
birlikte degerlendirdigimizde hasta ve saglik
merkezlerinin “ist diizey egitimi” ile peritonit
ataklarinda azalma egilimi oldugu gosterilse de son
10 yilin verilerine baktigimizda peritonit oram

hemen hemen aym diizeylerde kalmistir. Bu durum
bize gosteriyor ki onlimiizdeki yillarda da SAPD
iliskili peritonit ataklari 6nemli saglk problemi
olarak fiinitelerimizde karsimiza ¢ikacaktir. Bu
olumsuz durumu diizeltmek i¢in daha ¢ok
aragtirmaya ihtiya¢ duyulmakla beraber hasta ve
saglik calisanlar1 ile birlikte toplumun hijyen ve
akilli  ila¢  kullanim1  konusunda  egitimi
saglanmalidir.
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Tip egitiminin kalitesinin en 6nemli gdstergelerinden biri verilen
egitimin diizeyi ve standardizasyonun saglanmis olmasidir. Bu
amagla, Biilent Ecevit Universitesi Tip Fakiiltesi 1, 2 ve 3. siniflarda
yer alan ders kurullarinda Ogrencilere uygulanacak geribildirim
anketleri olusturuldu. Olusturulan 6l¢ek 1, 2 ve 3. siniflarda 6grenim
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1. Giris

Tip egitiminin gelisebilmesi igin, tip egitiminde
“evrensel temel yeterlikler” olarak tanimlanan
yetilerin  kazanilmasina yonelik olarak belli
standartlarin saglanmasi gerekmektedir (1). Tip
fakiiltelerinin mezuniyet 6ncesi egitim programinin
amac¢ ve hedefleri, tip egitimi siirecini, hekimin
toplumdaki rol ve sorumluluklarini yerine
getirmesine yonelik yetkinlikleri kapsayacak sekilde
tanimlanmalidir (2). Egitim programimin ulusal

cekirdek miifredatina uygunlugu, egitim
programinin  igerigi, amag¢ ve hedeflerinin
duyurulmasi, egitim  programi  modelinin

tamimlanmast  ve  modele uygun  Ogretim
yontemlerinin kullanilmast gibi temel konularin
ogrencilerle paylagilmasi ve uygulanmasi esastir (2).
Bu ama¢ dogrultusunda her bir smuftaki
komitelerden sonra geri bildirim alinmasi
hedeflendi. Geri bildirim, 6grenmeyi tesvik etmek ve
standartlara uyuldugunun giivencesini vermek adina
tip egitiminde yap1 tasidir. Dogru bir geri bildirim
stireci karsilikli olarak hem tip 6grencilerinin hem de
fakiilte 6gretim elemanlarimin verim alabilecekleri
bir stiregtir.

Ulkemizdeki birgok tip fakiiltesinde mezuniyet
oncesi tip egitiminde geri Dbildirim sistemi
bulunmamaktadir. Bunun yam sira geri bildirim
sistemi olan tip fakiilteleri de yer almaktadir. Bu
fakiiltelerde geri bildirimler, internet iizerinden ya da
kagit tizerinden anketlerle yazili, dekanlik ve
Ogretim elamant ile s6zlii sekilde alinmaktadir. Geri
bildirimlerin komite ve staj sonrasi, sinav sonucunu
ogrenmeden hemen Once; her hafta ya da her donem
sonunda alinmaktadir. Ders igerikleri ve programu,
Ogretim elemanlari, sinav sorulari ve fiziki sartlar tip
fakiiltelerinde geri bildirim sistemlerinin igerigini
olusturmaktadir. Her ne kadar geri bildirim
sistemine sahip olan tip fakiilteleri olsa da,
fakiiltelerin bu sistemi aktif bir sekilde yiriittigi
tartigmalidir.  Egitim  kalitesinin  arttirilmasi,
hatalarin tespiti ve giderilebilmesi i¢in standart bir
yontemin gelistirilmesi ihtiyact dogmustur. Bu
¢alismada amaglanan; ogretim iyelerinin, fakiilte
fiziki sartlarinin, smavlarin ve ders igeriklerinin
objektif bir sekilde degerlendirilmesi i¢in yontem
gelistirmektir. Kurulacak yontem ile daha diizenli
olarak daha saglikli geri bildirimler aliabilecek ve
gerekli 1iyilestirmelerin yapilabilmesine olanak
saglanacaktir.

2. Gere¢ ve Yontem

Istatistiksel analizler SPSS 19 (SPSS Inc.,
Chicago, IL, USA) paket programi kullanilarak

yapilmustir. Olgekte yer alacak maddeler, tip
egitiminde kaliteyi ve standardizasyonu belirleyen
faktorler dikkate alinarak belirlendi. Bdylece
olusturulan maddelerin mantiki yoldan kapsam
gecerliligini sagladig: diistintildi (3). Calismaya, 1.
siiftan 49 (%64,5), 2. smiftan 12 (%15,8) ve 3.
smiftan 15 (%19,7) olmak iizere 76 0&grenci
katilmistir. Anketteki maddelere iliskin katilma
diizeyini ifade etmek i¢in 5°’li likert (Hig
Katilmiyorum “17, Katilmiyorum “2”, Karasizim
“3”, Katiltyorum “4” ve Tamamen Katiliyorum “5”)
tipi dereceleme oOlgegi kullanilmustir. Likert tipi
modele uygun 15 maddeden olusan anket formu
Tablo-1’de gosterilmistir.

Giivenirlik, bir 6lgme araciyla ayni kosullarda
tekrarlanan  Olglimlerde elde edilen  Olgim
degerlerinin kararliliginin bir gostergesidir (4).
Bagka bir ifade ile 6l¢lim isleminin tekrarlanabilirligi
ya da tekrarlardaki tutarliliktir (5). Klasik test
kuramina gore; bireyin bir 6zelligini 6lgmeye iliskin
hazirlanmis bir testten elde ettigi puan, 6zelligin
bireydeki gergek degerini ifade eden bireyin gergek
puani ve hata puanindan olusur (6). Buradaki hata
puani, kaynagi ya da sebebi bilinmeyen tesadiifi
hatadir. Klasik test kuraminda giivenirlik, gercek
puanlar varyansinin goézlenen puanlar varyansina
oranlanmasi ile bulunur.

Giivenirlik=(c¥)/(cx)

Giivenirlik katsayist O ile 1 arasinda bir deger
alir. Givenirlik=1 olmasi, klasik test kuraminda
belirtilen hata puanmnin  “0” oldugunu yani
miikemmel giivenirlik oldugunu soylerken, 0’a
yaklastika  giivenirligin  diistiiglini  sOyleriz.
Calismada kullanilan 6lgek i¢in giivenirlik Cronbach
Alpha katsayist ile hesaplandi (a=0,870). Elde edilen
bu deger kullanilan &lgegin giivenilir oldugunu
gostermektedir. Olgek yapr gegerliligi bakimindan
incelendi. Yapi gegerliligi, 6l¢egin bir fenomeni tam
ve yansiz bir olarak dlgmesi i¢in kurgulanmasidir
(7). Olgegin yap1 gecerliligi temel bilesenler yontemi
kullanilarak gergeklestirilen faktér analizi ile
incelenmistir.

Faktor analizinde korelasyon matrisindeki
korelasyonlarin faktorlesmeyi saglayacak bir yapida;
genellikle 0,30-0,90 arasinda olmasi ve 0,30’un
altindaki korelasyonlarin (fazla) olmamasi arzu
edilir; c¢linkii degiskenler arasinda disiik iligki
oldugunda bir faktorlesme ortaya ¢ikmayacaktir (5).
Bunun yaninda, eger 0,90’1n iizerinde 2 degisken
varsa birinin faktore alinmasi daha dogru olacaktir.
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Tablo 1. 1, 2 ve 3. sinif 6grencilerine uygulanan geribildirim anket formu
(1: Hi¢ Katilmryorum, 2- Katilmryorum, 3- Kararsizim, 4-Katiliyorum, 5-Tamamen Katiltyorum)

1 2 3 45
Ders kurulunun ilk giinii kurul ile ilgili bilgilendirilme yapildi
Ders kurulunun ilk dersinde ders kurulunun amag ve 6grenim hedefleri paylasildi

Ders kurulunun ilk dersinde 6grenme, 6lgme-degerlendirme yontemleri paylasildi

Ders kurulunun baglangicinda beklentilerimiz soruldu
Ders kurulunun basinda beceri formu verildi

Ders kurulu siiresince bildirilen egitim programi uygulandi
Ders kurulunda hedeflenen gerekli bilgiyi kazandim

Ders kurulunda hedeflenen gerekli beceriyi kazandim

© 00 N o o B~ W NP

Ders kurulunda hedeflenen gerekli profesyonelligi kazandim

[y
o

Ders kurulunda laboratuvarlardan yararlandim

I e =
w N e

Ders kurulu stiresi yeterliydi

e
[S 2 BENNN N

Ogrenme ve lgme-degerlendirme kurallarma uyuldu

Tablo 2. Faktorler ve her bir maddeye ait yiik degerleri

Ders kurulunun yiiriitiildigii ders salonunun fiziksel ortamu yeterliydi

Ders kurulunda 6gretim elemanlar1 gerektiginde benimle iyi iletisim kurdu

Ders kurulu sonu yapilan geribildirim toplantisinda kazanimlarim soruldu

Dondiiriilmiis faktor yiikleri

Faktor 1  Faktor2  Faktor 3

Ders kurulunun ilk giinii kurul ile ilgili bilgilendirilme yapildi 0,853

Ders kurulunun ilk dersinde ders kurulunun amag ve 6grenim hedefleri 0,887

paylasildi

Ders kurulunun ilk dersinde 6grenme, 6l¢gme-degerlendirme yontemleri 0,899

paylasildi

Ders kurulunun baglangicinda beklentilerimiz soruldu 0,743

Ders kurulunda 6gretim elemanlar gerektiginde benimle iyi iletisim kurdu 0,549

Ders kurulunda hedeflenen gerekli bilgiyi kazandim 0,888

Ders kurulunda hedeflenen gerekli beceriyi kazandim 0,914 2
O
<]

Ders kurulunda hedeflenen gerekli profesyonelligi kazandim 0,865 [
<

Ders kurulunda laboratuvarlardan yararlandim 0,780 %

. - =

Ders kurulunun yiiriitiildiigii ders salonunun fiziksel ortam yeterliydi 0,552 =

Ders kurulu stiresi yeterliydi 0,671 §
(=]
E
3
>
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Bir diger yaklasim ise, Bartlett’in kiiresellik
testidir. Eger test sonucu anlamli ise korelasyon
matrisinin faktor analizine uygun oldugu sonucuna
varilir. Orneklemin faktér analizine uygunlugu,
Kaiser-Meyer-Olkin Orneklem Yeterliligi Olgiisii
(KMO) ile test edilir. 0 ile 1 arasinda deger alan
KMO 6lgiisii 0,80’nin tizerinde olmast iyi bir faktor
analizi icin istenen deger olmakla birlikte KMO
degerinin 0,50°nin {izerinde olmasit ¢ofu zaman
yeterli kabul edilmektedir (5). Yapilan analiz
sonucunda KMO  degerinin 0,808  oldugu
gbzlenmigtir. Bartlett Kuresellik Testi sonuglari
incelendiginde ise, elde edilen ki-kare degerinin
anlamli oldugu gériilmiistiir (p<0,001, ¥?=577,381).
Boylece, bu veriler {izerine yapilan faktor analizinin
giivenilir sonuglar verdigi sOylenebilir.

Faktor analizlerinde elde edilen yiik degeri, bir
maddenin tanimlanacak olan bir alt boyutta
(faktorde) yer alip almamasinda kullanilan kritik
degeridir ve maddenin s6z konusu faktdrle olan
iligkisini gosterir (8). Faktor yapilarinin belirlenmesi
amaciyla  kullanilabilecek  farkli  teknikler
bulunmakla birlikte bu ¢alismada literatiirde ¢ok sik
rastlanan temel bilesenler analizi kullanildi. Anlaml1
faktor yapilar1 elde edebilmek igin faktorlerin
dondiiriilmesi isleminde de varimax eksen dondiirme
teknigi uygulandi.

Gergeklestirilen faktor analizi sonucu 6zdegeri
1’den fazla 4 faktor yapisi ortaya ¢ikmustir. Faktor
analizinde bir maddenin faktdrlerindeki en yiiksek
yiik degeri ile bu degerden sonra en yiiksek olan yiik
degeri arasindaki farkin olabildigince yiiksek olmasi
beklenir ve bu farkin en az 0,10 olmasi 6nerilir. Bu
duruma uymayan maddelerin Olgekten ¢ikarilmasi
onerilir. Buna gore; 5. Soru (“Ders kurulunun
basinda beceri formu verildi”), 6. Soru (“Ders kurulu
stiresince bildirilen egitim programi uyguland1r™), 14.
Soru (“Ders kurulu sonu yapilan geribildirim
toplantisinda kazanimlarim soruldu”) ve 15. Soru
(“Ogrenme ve Olcme-degerlendirme kurallarina
uyuldu”) maddeleri Olgekten c¢ikarillip analiz
tekrarlandiginda 6zdegeri 1°den biyiik 3 faktoriin
kaldig1 gorildii. Bu 3 faktér toplam varyansin
%74,3’tinii  agiklamustir.  Yapilan  analizler
sonucunda her bir maddenin yer aldig1 faktorler ve
aldiklar yiik degerleri Tablo-2’de gosterilmistir.

Elde edilen faktorlerden birincisi 1, 2, 3,4 ve 11
numarali maddelerden olusmaktadir ve bu faktor
toplam varyansin %47,6’sin1 agiklamaktadir. Bu
faktordeki maddeler incelendiginde kurul basi
bilgilendirme ve 6gretim iiyeleri ile ilgili maddelerin
bir arada olduklari gériilmektedir. ikinci faktor ise 7,
8 ve 9. maddelerden olugmaktadir ve bu faktor

toplam varyansin %15,5’ini karsilamaktadir. Bu
maddeler incelendiginde hedeflerle ilgili bir alt
boyut oldugu goriilmektedir. Son faktor ise 10, 12 ve
13. maddeleri icermekte olup toplam varyansin
%11,2’sini aciklamaktadir. Bu maddeler
incelendiginde ise fiziki sartlar ile ilgili maddelerin
bir arada olduklar1 gorilmektedir. Faktdr analizi
sonrasinda yapilan giivenirlik analizi sonucunda
Cronbach alfa katsayis1 0,870 olarak hesaplandi.
Bulunan bu katsayr anket formunun yiiksek
giivenirlikte oldugunu gostermektedir.

3. Sonug

Bu calisma Biilent Ecevit Universitesi Tip
Fakiiltesi 1. 2. ve 3. smufta okuyan Ogrencilerden
elde edilen geribildirim formlarinin gecerlik ve
giivenirligini test etmek i¢in yapilan bir pilot ¢alisma
olarak tasarlandi. Bu amagla geribildirim anketini
dolduran 76 Ogrenci flizerinden bu ¢alisma
gerceklestirildi.  Oncelikle anket formundaki
maddelerin yap1 gegerliligini test etmek iizere faktor
analizi uygulanmig, ardindan giivenirligini test
etmek i¢in Cronbach’s alfa katsayis1 hesaplanmustir.
Ik uygulanan faktér analizinde oOzdegeri 1’den
biiyilik 4 faktoriin oldugu gozlenmistir. Fakat faktor
yiikleri incelendikten sonra, dlgekten gikartilan 4
madde sonrasinda 3 faktorlii bir yap1 ile
karsilagilmistir. Yapilan analizler sonucunda 1, 2, 3,
4 ve 11 numarali maddeler ayni faktor altinda
toplanmigs ve bu maddelerin 6gretim {iyeleri ile
iletisim ve Dbilgilendirme ile ilgili olduklar
goriilmiistiir. Ikinci faktér 7, 8 ve 9. maddelerden
olusmus ve bu maddelerin hedeflerle ilgili olduklari
belirlenmistir. Son faktorde ise 10, 12 ve 13.
maddeler yer almis ve maddeler incelendiginde
fiziki sartlar ve siire ilgili maddelerin bir araya
toplandig1 goriilmistiir. Sonrasinda anket formunun
giivenirligini belirleyebilmek i¢in Cronbach’s alfa
katsayis1 hesaplanmig ve 0,870 olarak bulunmustur.
Bu sonuca gore anket formunun yiiksek giivenirlikte
oldugu sdylenebilir. Caligmada elde edilen 6lgek, tip
fakiiltesindeki Ogretim iiyeleri ile iletisim ve
bilgilendirme, verilen ders hedeflerine uyum ve
fakiilte fiziki sartlarini arastirmak igin giivenilir bir
Olcek olarak kullanilabilir.
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Hidrosel, skrotal hastaliklar arasinda sik goriilmektedir. Dev
hidrosel, olduk¢a nadir goriilmesine ragmen tropik {ilkelerde
ozellikle yaygindir. Skrotal kesenin ileri derece biiyiimesi, skrotal
cildin asag1 ¢ekilmesi ve penil iiretrada vendz konjesiyon nedeniyle
meydana gelen basing artist idrar yapmada zorluklara neden
olabilmektedir. 12 aydir siiregelen iseme disfonksiyonu tarifleyen ve
dev hidroseli olan 71 yasinda erkek hasta tespit edildi. iki tarafli
hidroselektomi ameliyat1 yapildi ve 2270 mL serdz sivi bosaltildi.
Iseme disfonksiyonu, ameliyattan ii¢ ay sonra kayboldu. Dev
hidrosel kaynakli iseme disfonksiyonu standart bir hidroselektomi
ameliyat1 ile kolaylikla tedavi edilebilmektedir. Burada, dev bir
hidrosel olgusu literatiir esliginde gézden gegirildi.

© 2017 Biilent Ecevit Universitesi Her hakk: saklidir.
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Hydrocele is very frequent seen among scrotal diseases. Giant
hydrocele is particularly common in tropical countries though very
rare. Advanced degree in the growth of the scrotal sac, the down
withdrawal of the scrotal skin and due to the pressure generated in
the penile urethra as a result of venous congestion may cause
difficulty in urination. A 71-years-old male patient with a giant
hydrocele was detected and voiding dysfunction was accompanied
for last 12 months. Bilateral hydrocelectomy operation was
performed and 2270 mL of serous fluid was drained. Voiding
dysfunction had disappeared three months after surgery. Giant
hydrocele-induced voiding dysfunction can be treated easily with a
standard hydrocelectomy. We report a case of giant hydrocele and a
review of literature.

© 2017 Bulent Ecevit University All rights reserved.
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1. Introduction

Scrotal hydrocele is an entity within common
diseases. Hydrocele with a content over 1000 ml, is
described as a giant hydrocele (1). Although giant
hydrocele is a rare disease, is a surgical disease
especially of tropical African countries (2). Patients
often do not fall into the quest for treatment, before
reaching the size that will affect the mobilization or
coitus performance (2). Although within benign
scrotal diseases, in this case voiding dysfunction
because of giant hydrocele has been discussed
because very rarely taken into account in the
literature.

Case Report

71 years old male patient applied to our
outpatient clinic with scrotal swelling and
complaints of difficulty in urination. The patient had
mild prostatism symptoms which were difficulty in
starting urination, nocturia mainly and International
Prostate Symptom Score (IPSS) as 21. Voiding
complaints were increased within 3-year period
because of the growing scrotum. At the first
examination made, there was a penis almost
completely hidden and bilateral giant hydrocele
reaching to the knee level (Figure 1).

Figure 1. Bilateral giant hydrocele

At rectal examination, 30 cc of prostate with
benign consistency was available. Complete blood
count, renal function tests such as urea, creatine and
complete urine examination and also other
biochemical tests were normal. Total psa (prostate
specific antigen) was 1.2 mg/dl. Testicular tumor
markers were within normal limits. Massive bilateral
hydrocele was seen by the scrotal ultrasound. The
scrotal swelling was reported as massive bilateral
hydrocele seen by computed tomography which was
preferred to exclude inguinal hernia association. No
mass formation was seen. There was an increase in

the bladder wall thickness without dilatation in the
kidneys and ureters. The patient underwent
hydrocelectomy under spinal anesthesia and the
amount of aspirated fluid which was serous in nature
was 1020 ml from right and 1250 ml from left side.
Due to the giant hydrocele sac, extensive tissue
resection was done. After the operation the patient
was discharged on day 2. Patient was checked on
postoperative day 7 and 3 months. In the scrotal
ultrasound viewed in the 3" month, no abnormalities
were observed and IPSS was dropped to 15 written
consent was obtained.

Discussion

Hydrocele is defined as accumulation of fluid
between tunica vaginalis layers. Giant hydrocele,
considering literature is defined as hydrocele of
which content is above 1000ml. Clinical diagnosis of
giant hydrocele can be made with surgical aspiration
or as a result of radiological calculations. It was not
possible to make a clinical diagnosis of giant
hydrocele when the clinical conditions were not
suitable. In this context, a definition of a scrotal
swelling as big as patient's head would be
appropriate while also covering the pediatric age

group (3).

Hydrocele is not usually symptomatic before
reaching the advanced size. The complications of
giant hydrocele that patients may experience were
pressure necrosis and wound infection, sepsis,
hematocele, sac calcification, stones in the bladder
and infertility (4, 5).

Akpo and friends, reported that hydrocele
reduces patient's performance capacity and sexual
function and has negative impact on the quality of
life. [3] Hirano et al reported two cases with some
micturition complaints. In our case like the cases of
Hirano and his friends, voiding dysfunction may be
due to severe growth of scrotal sac adversely
affecting the patient mobility and comfort, the
drawing down of scrotal skin and venous congestion
as a results of pressure on penile urethra (1).

Consequently, bilateral giant hydrocele is a very
rare case. Because of mechanical effect generated by
the size of hydrocele, voiding dysfunction may be
seen. In case of serving intensive outpatient services,
rectal examination should not be performed only.
Penile, scrotal and even urethral mea examinations
should not be neglected. Keeping this issue in mind
is paramount, so that as in our case, voiding
symptoms can be corrected with a simple surgical
approach.
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Predator injuries have great importance in are Forensic Science
practice. Predators’ size and tooth/horn can create different variety
of lesions. The differentiation of antemortem and postmortem
injuries has special importance in these cases. This problem arises
especially in corpses exposed open areas.

In our case report, a wild boar attack was discussed with under the
light of literature.

© 2017 Bulent Ecevit University All rights reserved.
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1. Giris

Yirtict hayvan yaralanmasi sonucu Sliimler cok
stk olmamakla beraber, Adli Tip agisindan 6zellik
arz etmektedir. Otopside karsilasilan hayvan
saldirisina dair bulgularin antemortem, postmortem
ya da perimortem mi oldugunun ayrimi énemlidir (1,
2). Postmortem hayvan saldir1 bulgulari cografyaya,
mevsime, cesedin yerine gore (kapali alanda, agik
alan, su) farkliliklar gosterir (1, 3). Kapali alanlarda
goriilen hayvan miidahaleleri genellikle fare, kopek,
kedi; acik alanlarda kopek, fare, ¢akal, tilki, domuz
ve eteil kuslardir (1). Suda ise genellikle baliklar ve
su hayvanlar1 baslica sebeptir (2, 3).

Postmortem hayvan saldirilar1 degisik tablolara
yol agarak, 6liimde orijin tayinini zorlagtirmaktadir.
Omegin kuslar ozellikle gozlere saldirmakta ve
bulgu sadistik bir cinayeti diisiindiirmekte, erkek
cinsel organlarmin kdpekler tarafindan koparilmasi
bir cinsel saldir1 oldugu siiphesini uyandirmakta,
cenazede tireyen kurtguklar ise kesici alet yaralarin
taklit eden lezyonlara neden olabilmektedir (4).

Olgu sunumumuzda vahsi bir domuz saldirisi
sonucu dlen bir vaka sunulmustur. Olgumuzda hem
vahsi hayvan saldirisinin canliyken olduguna dair
bulgular varken, ayni zamanda Oliimiin ¢ok ani
olarak gerceklestigine dair bulgularda olmasi
nedeniyle sunulmaya deger bulunmustur.

2. Olgu Sunumu

Olgumuzda domuz avina gittigi bilinen ve agik
arazide batin sol alt kadrandan bagirsaklart disari
¢ikmig halde bulunan bir 6liim olgusunu tartisacagiz.

Olgumuz 65 yasinda ve giftcilik ile ugrasan bir
erkektir. Olay 2015 yilinin Agustos ayinda
gergeklesmis olup domuz avina giden bir kisinin eve
donmemesi iizerine yapilan aramada agik arazide 61
bulunmus, jandarma ekiplerinin  ihbar1 ile
Cumhuriyet savcist esliginde otopsi yapilmustir.

Olenin dis muayenesinde; batin sol alt kadranda
5 cm gapli delik ve deligin etrafinda diizensiz yer yer
parsomen plaklart izlendi. Bu delikten ince
bagirsaklarin disar1 protriize oldugu ancak perfore
olmadig1 goriildii.

Harici muayenede; Sag kruris i¢ yanda 4 adet
kurutlu 1 cm uzunlugunda yere paralel abrazyon
izlendi.

I¢ muayenede; batin sol alt kadrandaki giris
deliginin batina nafiz oldugu ve abdominal aortay1
pargalamig oldugu goriildi.

Resim 1: Kisi ormandan alinip morga getirildigi
haliyle goriintiilenmistir. Bagirsaklarin viicut disinda
oldugu goriilmektedir. Ayrica kisinin tizerindeki
mavi ¢izgili tisort tizerinde de delik izlenmektedir.

Resim 2: Sol abdominal bolgede diizgilin kenarli
girig deligi. Ayrica bu deligin etrafinda vital
bulgulara da rastlanmustir.

Batin sol kadranda bulunan giris deligi etrafinda
bulunan ekimotik alanlar, olay oldugu esnada kisinin
canlt oldugunu gostermektedir. Diger yandan yine
girig deligi ¢evresinde bulunan parsomen plaklari
6liimiin ¢ok hizli gerceklestigini gostermektedir. Bir
diger onemli bir bulgu giris yarasinda herhangi bir
dar veya genis ag¢t bulunmamasidir. Bu bulgu
yaralanmanin kesici bir aletle meydana gelmedigini
gostermektedir. Yaralanmanin tipi, bu yaralanmanin
hayvan disi benzeri bir delici yaralanma oldugunu
distidiirtmektedir. Olay yeri incelemesinde de;
kisinin domuz avina gittigi ve tiifegini atesledigi
gotserilmistir. Biitlin bu nedenlerle otopsiyi yapan
adli tip uzmani 6liim nedeninin “abdominal aorta
yaralanmasi sonucu gelisen kan kaybina bagh
hemorajik sok oldugu” kanaatini belirtmistir.

3. Tartisma

Hayvan yaralanmalarinin degerlendirilmesinde
en 6nemli nokta olay yerinin degerlendirilmesidir
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(2). Olim i¢ mekinda meydana gelmis ise
kiyafetlerin o6rtmedigi, genellikle yiiz, boyun ve
ekstremitelerin distalinde yumusak doku lezyonlar
ve de kaywplar1 goriiliir (2). Oliim dis mekanda
meydana gelmisse cesedin pargalari yirticilar
tarafindan uzak noktalara sagilabilir (2). Denizde
bulunan cesetlerde ise viicudun dogal bosluklari olan
agiz, burun, aniiste deniz canlilarinin artefakt
olusturdugu gortilebilir (2).

Agcik ya da kapali mekanda postmortem hayvan
yaralanmalarmin  ayriminda  dikkat  edilecek
noktalardan bazilar1 sunlardir; Fareler tarafindan
olusturulan  yaralanmalarda  yumusak  doku
kayiplarin oldugu ve de paralel tirtikli dis izleri;
kopek ya da tilki gibi hayvanlarda ‘V’ seklinde ya da
romboid dis izleri yol gostericidir (5).

Postmortem hayvan saldirilarinda  cesette
savunma Yyaralarinin olmayisi, minimal diizeyde
kanamanin olmasi ya da hi¢ olmamasi, cesedin
yakinlarinda ya da iizerinde hayvan diskisinin
bulunmasi yol gostericidir (4,2). Ayrica penge
izlerine ve ayak izlerine de dikkat edilmelidir (1,2).
Ozellikle fare, tilki, kopek vb. hayvanlarin
saldirisinda dis izleri de ayrimda yol gosterici
olabilir (1,4). Bocekler ve eklem bacaklilar
genellikle post mortem yiizeyel ilserler seklinde
yaralanmalara yol agarlar (3). Post mortem
yaralanmalarda inflamasyon bulgularinin olmayisi,
tipik yerlesim yerleri ve yara kenarlarmin sekline
bakilarak antemortem yaralanmalardan ayrilabilir
(3). Yirtict hayvan dislemesi ile abdominal aortanin
pargalandigi ve hemorojik soka bagli 6liim olgumuz,
kirsal bolgede acik arazide bulunan 6lim olaylar
icerisinde dikkat ¢ekici ve de antemortem hayvan
yaralanmasi nedeniyle gerceklesen bir 6liim olmasi
nedeniyle dikkat ¢ekicidir.

Calismamizda ortaya ¢ikan bir diger 6nemli
nokta ise, evcil domuzun vahsilesmis tiirleri ile vahsi
domuz  yaralanmalart  arasindaki  farklarin
gosterilmesidir. Tek ve 6ldiiriicii bir boynuz benzeri
yaralanma vahsi domuz (wild boar)
yaralanmalarinda 6nemli  bir  bulgudur (6).
Ulkemizdeki domuz yaralanmalar1 siklikla vahsi
domuz (wild boar) yaralanmalaridir (7).
Calismamizdan elde edilen sonuglara gore, Bati
Karadeniz bolgesinde de vahsi domuz yaralanmalari
goriilmektedir
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C reaktif protein akut faz proteini olup, enflamasyon olaylar
sirasinda karacigerden salinimi uyarilir. Enfeksiyonlarin teshisinde
ve hastaligin seyrinin takibinde uzun zamandir kullanilmaktadir.
Kardiyovaskiiler sistem ve enflamasyon arasindaki iliskinin
gosterilmesi enflamatuvar belirteglerin 6nemini artirmigtir. CRP
diizeyinin bakteriyel, viral enfeksiyonlar ve romatizmal hastaliklarin
yanisira ateroskleroz gibi kardiyovaskiiler olaylarda da artigi
goriilmiistiir. CRP diizeylerinin saptanmasiyla hastaligin takibi
saglanabilir ve saglikli bireyler i¢in kardiyovaskiiler hastalik riski
onceden saptanabilir. Yapilan pek c¢ok caligmada, aterosklerozlu,
myokard enfarktiislii, aritmili, diabetes mellituslu ve hipertansiyonlu
hastalarda CRP  diizeylerinde anlamli artis  bulunmustur.
Kardiyovaskiiler hastaliklarla CRP arasindaki iligkinin altinda yatan
mekanizmalarin anlasilmasi i¢in daha fazla ¢alismaya ihtiyag vardir.
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C reactive protein is an acute phase protein and is known to be
stimulated by liver during inflammatory processes. It has been in use
for the diagnosis of infections and for monitoring the course of a
disease for a long period of time. The demonstration of a relationship
between cardiovascular system and inflammation enhanced the
importance of inflammatory markers. Besides bacterial infections,
viral infections and rheumatic diseases, CRP levels were also found
to be elevated in cardiovascular events such as atherosclerosis. By
detecting CRP levels, disease monitoring can be achieved and the
risk of cardiovascular diseases for healthy individuals can be
determined beforehand. In several studies performed, CRP levels
were found significantly high in patients with atherosclerosis,
myocardial infarction, arrhythmia, diabetes mellitus and
hypertension. More studies are needed to be performed to understand
the mechanisms lying between cardiovascular diseases and CRP.
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1. Introduction

Cardiovascular diseases (CVD) are the most
common causes of death worldwide. Although the
average life span was around 46 years in 1950s, in
2000s it is 70 years of age (1,2). The prolongation of
life period elevated the incidence of cardiovascular
diseases. This caused by an increase in the awareness
of cardiovascular diseases which then resulted in a
progress in treatment methods. In most European
countries, a decrease in the cardiovascular mortality
rates has been displayed, even though this did not
change the idea that it is the most vital cause of death

(3).

In Turkey, a study known as “TEKHARF”
(Turkish Adult Risk Factor Study) has involved
cardiovascular patients between the ages of 45-74.
After 12 years of follow-up period, death rates
related to cardiovascular diseases were found to be
3.84 in thousand for women and 7.64 in thousand for
men. These incidence rates were found to be the
highest among all other European countries (4).

It is important not only to develop new strategies
for treatment but also to determine risk factors for
CVD and to prevent the progress of these factors.

Several risk factors have been defined for CVD
by several researchers. Among all these risk factors,
atherosclerosis, an inflammation induced
mechanism, is found to be a remarkable cause of
CVD (5). This review aims to present a relationship
between the cardiovascular diseases and C reactive
protein (CRP), an inflammation marker.

Cardiovascular Diseases

CVD involve several vascular system diseases
such as coronary heart disease, stroke and aortic
aneurysm. Typical risk factors for cardiovascular
diseases are known as age, sex, genetics, smoking
habits, abdominal obesity, dyslipidemia,
hypertension, diabetes mellitus, lack of physical
activity and unhealthy diet. All these factors are
usually found to be together in most patients.
Therefore, it is hard to evaluate each factor
separately (6). A study known as “Nurses’ Health
Study” demonstrated an 84% decrease in the rate of
incidence in cardiovascular heart diseases in women
who ate healthy food, exercised regularly, stopped
smoking and had ideal weights (7).

Cardiovascular Risk Factors

Smoking

The daily consumption rates of cigarette have a
high influence on hazardous effects of smoking on
CVD. A synergistic effect of smoking on the risk of
cardiovascular diseases have been previously
displayed (8). Passive smoking were also found to
elevate the risk of coronary heart disease (9). A
period of 10 years were suggested to be necessary for
people to reach the same risk level as nonsmokers in
terms of CVD (10).

Dyslipidemia

An elevation in LDL cholesterol levels causes an
important increase in cardiovascular morbidity and
mortality risks. LDL levels can be reduced by
healthy diet and an increase in physical activities. In
necessary cases, drug usage may help to reduce LDL
cholesterol levels. Statins are the most common
drugs that have been in use for this purpose. In a
study named as “Heart Protection Study” vitamins
were used as a placebo and found to reduce the risk
of CVD mildly, whereas statins caused a significant
decrease (12). Anti-inflammatory and
antithrombotic effects of statins also help to reduce
the coronary events. In patients who were treated
with statins, CRP levels were found to be reduced
(12, 13).

Diet

Eating habits have an important role on LDL-
cholesterol levels. While the consumption of
saturated fat increases LDL/HDL ratio and increases
the risk of CVD, the consumption of unsaturated fat
increases only HDL levels and reduces both LDL
and total cholesterol levels and presents a protective
role on CV system (14). According to “Nurses’
Health Study” reveals a reduction in cardiovascular
risk by taking unsaturated fats (15).

Physical Activity Rate

Inactive life style has been accepted as one of
the risk factors that causes an elevation in CVDs. A
physical activity performed 4-5 days a week for
minimum 30 minutes helps cardiovascular system to
act properly. Regular exercise lowers LDL-
cholesterol and triglyceride levels. It also helps to
lose weight for individuals who are under the risk of
CVDs due to overweight (16).
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Diabetes Mellitus

Diabetes Mellitus (DM) increases CV morbidity
rates 2 to 3 times more as it is an independent risk
factor for atherosclerosis (17). Atherosclerosis is an
inflammatory disease and has been reported that DM
induces the formation of inflammation (18). This is
due to hyperglycemia that causes oxidative stress
which then damages vascular endothelial cells. An
enhancement in endothelin-1 levels destroys vessel
permeability and therefore, proinflammatory
substances such as leukocytes, pass through the
vessels. Their accumulation causes the formation of
atherosclerotic plagues. CRP has been considered as
an independent marker for type 2 diabetes (19, 20).
A significantly higher CRP levels were detected in
healthy women who are non-smokers and non-
diabetic, but having a family history of DM (21).

High Blood Pressure

Acrterial blood pressure is normal at a level of
130/85 mmHg. Hypertension occurs in cases with
higher levels of blood pressure. Itis a vital risk factor
for CVDs as it causes stroke, heart failure, kidney
failure and peripheral vascular system dysfunctions
(22, 23).

In Framingham Heart Study, it was reported that
the risk of people with high blood pressure (130-
139/85-89 mmHg) are twice more than that of ones
with normal levels of blood pressure (120/80
mmHg) for CVDs (24). In a study performed by
Jimenez et al., total stroke risk was found to be
significantly higher among hypertensive men with
elevated hsCRP compared with normotensive men
with low hsCRP (25).

Homocysteinemia

Homocysteinemia results from an inherited
metabolic defect that leads to very high levels of the
homocysteine produced via demethylation of dietary
methionine, which is abundant in animal protein.
Hyperhomocysteinemia may arise from genetic
defects of enzymes involved in homocysteine
metabolism. The enzymes involved are 5, 10-
methylene tetrahydrofolate reductase (MTHFR),
methionine synthase, and cystathionine-B-synthase.
Hyperhomocysteinemia can also arise from
nutritional deficiencies of folate (vitamin B9),
vitamin B6, and vitamin B12 that are the coenzymes
used in homocysteine metabolism (26).

Homocysteine can mediate the formation of
cardiovascular  disease by several different

mechanisms such as its adverse effects on smooth
muscle cells and vascular endothelium which results
in alterations in subclinical arterial structure and
function. Some of the possible mechanisms of these
effects include an increase in oxidative damage,
proliferation of vascular smooth muscle cells,
endothelial dysfunction, an increase in the synthesis
of collagen and deterioration of arterial wall elastic
material. Examination of the effect of homocysteine
on CRP, revealed that homocysteine significantly
induced mMRNA and protein expressions of CRP in
vascular smooth muscle cells (VSMCs). This study
demonstrated that homocysteine is capable of
initiating an inflammatory response in vascular
smooth muscle cells. The effect of homocysteine is
produced by stimulating CRP production, which is
mediated through NMDAr-ROS-ERK1/2/p38-NF-
kB signal pathway. These findings provided new
evidence for a role of homocysteine in pathogenesis
of atherosclerosis (27).

C-Reactive Protein (CRP)

CRP is structured by five protomers non-
covalently bound to each other, placed around the
nucleus and has a molecular weight of 118 kDa. The
molecule is named as CRP as it was found to be
entrapped to the C polysaccharide of pneumococcus
species. CRP is an acute phase protein and its level
increases during inflammatory events and tissue
damage. Therefore, CRP can be used as a marker for
the diagnosis and follow-up of inflammatory
diseases (28).

CRP has two major roles: Increasing
phagocytosis and prompting the classical
complement cascade (29-32). CRP can form a
complex  structure by  binding  capsular
polysaccharides, phosphatidylcholine, apoptotic
cells and fibronectin via calcium. This complex
structure prompts the classical complement cascade
(33, 34).

The stimulation of proinflammatory cytokines
such as Interleukin-6 (IL-6), Interleukin-1 Beta (IL-
IB) and tumor necrosis factor alpha (TNFa)
enhances CRP release from the liver. CRP release
causes the enhancement of monocytes, activation of
endothelial cells, elevation of tissue factor and TNF
and the release of adhesion molecules then the
atherosclerosis occurs. CRP can also be produced in
the heart, kidney, adipocytes, arteries and
atherosclerotic plaques (35). Therefore, CRP has
been considered as not only an inflammatory marker,
but also, a determinant risk factor for cardiovascular
diseases.
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Factors Increasing CRP Levels

CRP is synthesized by the liver and its half-life
is eighteen hours. Its elimination time is independent
from its dose. Therefore, its rate of synthesis detects
the concentration of CRP in the circulatory system
(36). As well as inflammatory events, factors which
cause tissue damage also elevate CRP levels. It has
been reported that smoking enhances CRP levels
(37, 38).

Another crucial factor is body mass index
(BMI). Obesity occurs when BMI is over 30 kg/m2
(39). A positive association was detected between
the CRP levels and lipid amounts within the whole
body (40, 41). In case of obesity the secretion of high
amounts of IL-6 from the adipose tissue elevates
CRP levels as well as the risk of CVDs (42, 43).

It is also reported that the usage of oral
contraceptives increase CRP levels (44). Other
factors affecting CRP levels involve blood pressure,
diabetes mellitus, low HDL and high triglyceride
levels, tissue damage, hormone replacement therapy.

CRP and Cardiovascular Diseases

Prior studies demonstrated that CRP is a vital
agent to detect the risk of CVDs and therefore, plays
an important role in the follow-up of a disease.
Several investigators reported a relationship between
CVDs and high levels of CRP. According to the
reports of Centers for Disease Control and
Prevention (CDC) and American Heart Association
(AHA) and several other investigators, CRP can be
used as a marker to demonstrate the relationship
between CVDs and inflammation (45-49).

Ridker et al. followed up twenty seven thousand
healthy women in Women Health Study and
measured LDL and CRP levels. After the follow-up
period sudden deaths related to CVDs were
compared with CRP and LDL levels and finally CRP
was reported as a more important marker than LDL
to detect CVD risks (50). In a study performed by
Morrow et al. troponin T and CRP levels of the
patients were measured and it was found that patients
with CRP levels above 7.21 mg/dL die within 14
days. Death rate of individuals with CRP levels
above 1.55 mg/dL were found to be higher than the
ones with CRP levels below 1.55 mg/dL (51).

The risk of CVDs increase with the increasing
levels of blood CRP levels. This is classified as; <1
mg/L: low risk, 1-3 mg/L: medium risk, >3 mg/L:
high risk (47-48). In 1999, WHO reported that blood

CRP levels above 1 mg/L can be considered as a risk
factor for CVDs (50).

CRP and Atherosclerosis

Steinberg and his colleagues in 1989, first
proposed the LDL oxidation hypothesis for
atherosclerosis. Since then, the evidence has been
occurred supporting the hypothesis that oxidative
modification of LDL has the key role for the
progression of atherosclerosis (52-53). Oxidation of
LDL in the arterial wall occurs as a result of its
exposure to reactive oxygen species (ROS) like
nitric oxide, OH, O2- (free radicals), macrophages,
and some enzymes such as lipoxygenase. Free
radicals and other reactive species (H202, HOCI)
also occur during macrophage activation. There is
evidence supporting the idea that common risk
factors for atherosclerosis increase the risk of ROS
production not only from the endothelial cells, but
also from the smooth muscle cells and the adventitial
cells. Therefore conditions such as, diabetes
mellitus, arterial hypertension,
hypercholesterolemia, aging, smoking, and nitrate
intolerance increase the production of free ROS (54).

Oxidized LDL is involved in foam cell
formation, stimulates endothelial cells to produce
inflammatory markers. It has cytotoxic effects on
endothelial cells, inhibits nitric oxide-induced
vasodilatation and the motility of tissue
macrophages. The oxidation of LDL lipids and
apolipoprotein B 100 renders LDL pro-atherogenic
(55). Now, it is generally accepted that the
macrophage uptake of oxidatively modified LDL
and then the formation of cholesterol laden foam
cells is important to initialize the event of
atherosclerosis leading to vascular diseases.

Finally the damage occurred in vascular
endothelial  cells via toxic,  mechanical,
immunological, metabolical agents such as smoking,
viral/microbial infection, physical injury or stress,
hyperlipidemia (high levels of LDL, VLDL),
homocysteinemia, hypertension and diabetes
mellitus deteriorates endothelial permeability. As a
result, blood lipoproteins (especially LDL) migrate
within the blood vessel and starts to accumulate.
These events trigger several immunological
reactions. These cause the mounting up of smooth
muscle cells and the formation of fatty fibrous
atheroma plaques. During the immunological
reactions the stimulation of proinflammatory
cytokines, such as IL-6 stimulates CRP release. It
has also been suggested that CRP triggers
inflammation as it is shown to be secreted after

wn
i~
O
i
[a1]
=
S
(<]
&
(7]
=
—
o
<
=
—
=
=}
S
IS
19
S
[<5)
>

70




endothelial damage. Even in the early stages of
atherosclerotic plaque formation, the presence of
CRP was reported in the vessel wall (56). Hatanaka
et al. suggested that atherosclerosis could be
triggered by CRP via an elevation of vascular access
of lipid complexes through the endothelium layer by
macrophages accumulating in atherosclerotic lesions
(57). CRP also stimulates the secretion of adhesion
molecules such as VCAM1 (Vascular-Cell-
Adhesion Molecule-1), ICAM1 (Intracellular-
Adhesion Molecule-1) as well as selectins and
chemokines like Monocyte Chemotactic Protein-1
(MCP-1) and Monocyte Colony Stimulating Factor
(mCSF) from the endothelial cells. Therefore, CRP
is considered as a proatherogenic molecule (58).

There are several studies demonstrating an
association between coronary artery disease and
CRP. Hs-CRP, IL-1B, IL-6 and TNF-a levels of
patients with coronary artery disease were found
significantly higher than healthy individuals (59).

CRP and Myocard Infarction

Myocardial infarction is defined as the tissue
necrosis caused by a blood clot. The secretion of
CRP and some proinflammatory cytokines are being
stimulated to restore this damage. However due to
overstimulation of these substances more tissue
damage occurs and this worsens the clinical picture.
Successful thrombolytic treatment may make an
important contribution to the survival benefit of
acute myocardial infarction (60). Magadle et al
reported high CRP levels in STEMI patients and
concluded that CRP could be a good diagnostic
marker for early complications (61). Dibra et al
reported high myocardial damage in STEMI patients
with high CRP levels (62). In a study named as
OPUS TIMI 16, patients with high levels of hs-CRP
had elevated levels of mortality and cardiac failure.
Mortality risk was noted in patients with hs-CRP
levels above 10 mg/L (63). A relationship between
CRP levels and the number of complex coronary
lesions in patients with acute myocardial infarction
was also reported (64).

CRP and Arythmia

A positive relation between CRP levels and the
risk of atrial fibrillation development was detected
(65). In “Cardiovascular Health Study”, 5806
patients above 65 years of age were followed and
CRP levels in patients with atrial fibrillation was
found as higher than the ones without atrial
fibrillation. In addition, patients without atrial
fibrillation but with high levels of CRP demonstrated

atrial  fibrillation progress (66, 67). In an
experimental study Kumagai et al. reported a
decrease in CRP levels after atorvastatin treatment to
reduce the progress of inflammation (68).

CRP and Hypertension

Hypertension is an important risk factor for
atherosclerosis. Pietri et al found a relation between
essential  hypertension and  mild  chronic
inflammation (69). There are also studies who
reported elevated levels of CRP in patients with
primary hypertension and prehypertension (70, 71).
However, it is not known whether inflammation
induces hypertension or hypertension induces
inflammation. According to another study performed
by Blake et al., CRP is being released in response to
inflammation and causes an increase in endothelin-1
levels which then reduces NO levels and elevates
blood pressure (72). Endothelial dysfunction occurs
due to an imbalance between the substances
produced from the endothelial cells and the
substances that change blood pressure. This
deteriorates the permeability of vessel walls. The
increased  permeability of  proinflammatory
molecules to the tissue cause the formation of
atherosclerotic plaques (73-75).

Conclusion

Cardiovascular diseases are the leading causes
of death worldwide. It is widely accepted that
atherosclerosis is an inflammatory process and
induces cardiovascular diseases. Several
cardiovascular risk factors such as smoking, obesity,
diabetes mellitus, hypertension, age, sex, unhealthy
diet and dyslipidemia have been determined.
However, due to a relation between inflammation
and atherosclerosis, inflammatory  markers,
especially, C-reactive protein (CRP), were assumed
as a reliable cardiovascular marker in some studies
whereas other studies suggested no additional role
for CRP and suggested that its elevation is due to its
interaction with cardiovascular risk factors (76).
Therefore, its usage alone could not be considered as
reliable.
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