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" Orijinal Makale

Selcuk Uiniversitesi meram tip fakiiltesi saglk calisanlarinda
fonksiyonel gastrointestinal bozukluklarin romaiii kriterleri esliginde
sikhgi ve birlikteliginin belirlenmesi

Determination of functional gastrointestinal disorders in selcuk university
meram faculty of medicine health workers according to romeiii criteria

Erkan Kayik¢ioglu*' [, Ali Demir? O

'Siileyman Demirel Universitesi Tip Fakiiltesi, Tibbi Onkoloji B.D. Isparta, Tiirkiye.

2Necmettin Erbakan Universitesi Tip Fakdiltesi, Gastroenteroloji B.D. Konya, Tiirkiye.

Oz

Amag: Yapilan calismalar, fonksiyonel gastrointestinal hastaliklarin prevalansinin, bélgelere ve sorgulama kriterlerine
gore degisiklik gosterebilecegini ortaya koymaktadir. Bunlardan yola ¢ikarak, ilkemizin orta-anadolu kesiminde genis bir

populasyonuicine alan bélgemizde, yeni ve en son ortaya ¢ikan Roma lll kriterleri ile fonksiyonel 6zofageal gastrointestinal
bozukluklarin sikhigi ve birlikteligini arastirdik.

Gere¢ ve Yontem: Bireylere Roma Il kriterlerinin tamamini iceren anket formu dagitildi. Bireylerden anlayabildikleri
tim sorular cevaplandirmalari istendi, anlayamadiklari soru veya sorular icin calismaya katilan kisilere agiklamalarda
bulunuldu. Bulgular ortalama * standart sapma ve % oraniyla gdsterildi. Verilerin degerlendirilmesinde ki-kare pearson
testi kullanildi. p<0,05 anlamlilik diizeyi olarak kabul edildi.

Bulgular: Calismamiza SUMTF hastanesinde gérev yapmakta olan 286 saglik calisani

dahil edilmistir. Calismaya dahil edilenlerin 177’si doktor, 109'u saglik memuru ve hemsire idi. Doktorlarin 72'si (% 40,7)
kadin, 105'i (%59,3) erkek, yardimci saglik personelinin 91'i (% 83,5) kadin, 18'i (%16,5) erkek idi. Erkeklerin yas ortalamalari
26,54+3,89, kadinlarinki 27,54+5,18, tim gondllilerin yas ortalamalari ise 27,11+4,69 idi. Calismaya katilan gonillulerde
fonksiyonel 6zofageal bozukluk (FOB) sikhdi % 11,2, fonksiyonel gastroduodenal bozukluk (FGDB) sikhdi % 26,2,
fonksiyonel barsak bozukluklari (FBB) sikhigi %45,1, fonksiyonel anorektal bozukluklarin sikligi % 11,5 bulundu. FOB ve
FGDB birlikteligi 16 kiside (% 5,5), FOB ve FBB birlikteligi 16 kiside (%5,5), FGDB ve FBB 76 birlikteligi 23 kiside (% 8,0), FGDB
ve FDB birlikteligi 11 kiside (% 3,8), FBB ve FDB birlikteligi 13 kiside (% 4,5), FOB, FGB ve FBB birlikteligi 9 kiside (% 3,1), FGB,
FBB ve FDB birlikteligi 7 kiside (% 2,4), FOB, FGDB, FBB ve FDB tiim{iniin birlikteligi ise 2 kiside (% 0,7) gériildii. Alt gruplar
incelendiginde, 14 kiside (% 4,9) fonksiyonel dispepsi (FD) ve irritabl barsak sendromu (iBS) birlikteligi mevcuttu.

Sonug: Bizim ROMA lll kriterlerine gore yaptigimiz bu calismada, sorgulamaya aldigimiz populasyon, geng yastaki saghk
cahsanlari idi. Fonksiyonel 6zofagus bozukluklarinin biyik bir kismini fonksiyonel yanma (heartburn) teskil etmekteydi.
Fonksiyonel gastroduodenal bozukluklarin blylk ¢cogunlugu fonksiyonel dispepsi, fonksiyonel dispepsinin de bulyulk
cogunlugu post-prandiyal distress (sikint1) sendromuydu. IBS en sik miks, daha sonra konstipasyon dominant idi. Sonugta
bu calisma tlkemizde tiim fonksiyonel gastrointestinal bozukluklarin alt basliklariyla birlikte prevalansini ve beraberliklerini
Roma Ill kriterleri ile ortaya koyan bir calismadir.

Anahtar Kelimeler: Roma Il kriterleri, Fonksiyonel gastrointestinal bozukluklar
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Abstract

Aim: Studies reveal that the prevalence of functional gastrointestinal diseases may vary according to regions and
interrogation criteria. Based on these, we investigated the frequency and coexistence of functional esophageal
gastrointestinal disorders in our region, which includes a large population in the middle-Anatolian part of our country,
with the new and latest Rome i criteria.

Material and Method: A questionnaire form including all Rome Il criteria was distributed to the individuals. Individuals
were asked to answer all questions that they could understand, and explanations were given to the study participants
for questions that they could not understand. Results were expressed as mean + standard deviation and %. Chi-square
Pearson test was used in the evaluation of the data. p<0.05 was accepted as significance level.

Results: Of those included in the study, 177 were doctors, and 109 were health officers and nurses. 72 (40.7%) of the
doctors were female, 105 (59.3%) were male, 91 (83.5%) of the assistant health personnel were female and 18 (16.5%)
were male. The mean age of men was 26.54+3.89, that of women was 27.54+5.18, and the mean age of all volunteers was
27.114+4.69.The frequency of functional esophageal disorder (FOD) in the volunteers participating in the study was 11.2%,
the frequency of functional gastroduodenal disorder (FGDD) was 26.2%, the frequency of functional bowel disorders (FBB)
was 45.1%, and the frequency of functional anorectal disorders was 11.5%. Co-occurrence of FLD and FGDB was found
in 16 (5.5%) individuals, the association of FLD and FDD in 16 individuals (5.5%), FGDB and FGDB co-occurrence in 23
individuals (8.0%), FGDB and FDD association in 11 individuals (3%, 8), FBB and FDB coexistence in 13 individuals (4.5%),
FMD, FGB and FBD coexistence in 9 (3.1%), FGB, FBB and FDB coexistence in 7 (2.4%), FOB, FGDB, The coexistence of all FBB
and FDB was observed in 2 patients (0.7%). When subgroups were analyzed, functional dyspepsia (FD) and irritable bowel
syndrome (IBS) coexisted in 14 (4.9%) subjects.

Conclusions: In this study, which we conducted according to the ROMA Il criteria, the population we questioned was
young healthcare workers. Functional heartburn constituted the majority of functional esophageal disorders. The majority
of functional gastroduodenal disorders were functional dyspepsia, and the majority of functional dyspepsia was post-
prandial distress syndrome. IBS was most commonly mixed, followed by constipation dominant. In conclusion, this study
is a study that reveals the prevalence and associations of all functional gastrointestinal disorders with their subtitles in our
country, according to Rome lll criteria.

Key words: Rome lll criteria, Functional gastrointestinal disorders

Giris bozukluklarin prevalansi her zaman ilgi ve arastirma konusu

Fonksiyonel ~gastrointestinal bozukluklar, herhangi bir olmustur Bu konuda Roma Il kriterleriyle yapilmis cok sayida

yapisal ya da biyokimyasal patoloji olmaksizin, cesitl calisma vardir. Prevalans ile ilgili yapilan ¢alismalarin cogunda

kombinasyonlarda, kronik ve tekrarlayici gastrointestinal fonksiyonel dispepsi, irritabl barsak sendromu gibi daha

semptomlarn iceren bir sendromdur (1). Bugiine kadar, bu spesifik ya da gastrointestinal yolun daha lokalize fonksiyonel

grup hastaliklarin tanimlanmasi ve siniflandiriimasinda cesitli hastaliklari sorgulanmistir. Oysa fonksiyonel gastrointestinal

kriterler gelistirilmis ve bunlardan en sik kullanilani Roma hastaliklarin timniin sorgulandigi ya da overlapping seklinde

kriterleri olmustur. Esasinda bu hastaliklarin tanisi, hem organik tanimlanan birliktelikleri arastiran calismalar yeterli dedgildir.

nedenlerin dislanmasi, hem de bu kriterlerin sorgulanmas Wang ve arkadaslari, Roma Ill kriterleri ile yaptiklari calismada,

ile konulmaktadir. Roma kriterleri, bu grup hastaliklar icin fonksiyonel dispepsi oranini % 15,2, irritabl barsak sendromu

daha pratik, glivenli ve kullanilabilir hale getirilmek icin oranini % 10,9, her ikisinin birlikteligini de (overlapping)

zamanla modifiye edilmistir. Roma, Roma Il ve en son 2006’ % 5 olarak bulmuslardir. Bu calismada overlapping olan

da Roma llI kriterleri yaymlanmistir (2). Roma Il kriterlerinde hastalarda, yalniz fonksiyonel dispepsili hastalara gore,

tanimlanan fonksiyonel gastrointestinal bozukluklar Tablo 1'de post-prandiyal dolgunluk ve dispeptik semptom skorunun

gosterilmistir. Bu kriterler sadece hastalara tani koymada degil, da daha siddetli oldugu ortaya ckmistir (3). Bu konuda

bu hastaliklarin toplumda sikhigini arastirmada da yaygin olarak Japonya’ da ayaktan tedavi edilen hastalar {zerinde, tim

kullanilmistir. Ciinkii toplumda fonksiyonel gastrointestinal fonksiyonel gastrointestinal bozukluklarin Roma Il kriterleri

sorgulanarak arastirildigi calismada, yaklasik % 40 oranda
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overlapping-multipl fonksiyonel gastrointestinal bozukluk
birlikteligi ortaya konulmustur (4). Ayrica yapilan ¢alismalar,
fonksiyonel gastrointestinal  hastaliklarin  prevalansinin,
sorgulama kriterlerine gore de degisiklik goOsterebilecegini
ortaya koymaktadir. Soyle ki; Avusturalya populasyonu
Uzerinde yapilan bir calismada; Roma | kriterleri ile yapilan
sorgulamada, Roma IlI'ye gore fonksiyonel dispepsi, fonksiyonel
konstipasyon, siskinlik, fonksiyonel diyare ve fonksiyonel
abdominal agr oraninin daha yiiksek bulundugu, tersine Roma
Il ile yapilan sorgulamada da, Roma I" e 2 gore irritabl barsak
sendromu ve fonksiyonel inkontinansin daha yiiksek oranda
bulundugu rapor edilmistir (5). Ulkemizde izmir bélgesinde
Roma Il kriterleri ¢tkmadan once yapilan calismada, irritabl
barsak sendromu prevalansi; Manning kriterlerine gore % 7,
Roma kriterlerine gére % 7,4, Roma |l kriterlerine gore % 12,4
bulunmustur (6). irritabl barsak sendromunun sorgulandigi
baska bir calismada, Roma lIl kriterleri ile sorgulandiginda,
Roma II'ye gore daha disiik oranda irritabl barsak sendromu
bulundugu tespit edilmistir (sirasiyla % 15,9; % 18,5) (7). Bu
farklihk, Roma Il ile Ill kriterleri arasindaki birtakim farkhliklarin
bulunmasindan olabilir. Ornegin Roma lll kriterlerinde de temel
prensip olarak, agrive rahatsizlik hissinin, diskilama aliskanliklar
ile iliskisi, diskilama sikhgi ve diski kivamindaki degisiklikler
sorgulanmaktadir. Ayrica konstipasyonlu, diyareli, miks tip ya da
tiplendirilemeyen seklinde alt tipler sorgulanmaktadir. Roma I
ile karsilastirildiginda, semptomlarin suiresi kisaltilmis ve 6 aylik
stire¢ goz oniine alinmistir. Roma Il kriterlerindeki bir baska
farklilik da organik hastaliklar acisindan alarm semptomlarinin
sorgulanmasidir. Fonksiyonel gastrointestinal bozukluklarin
prevalansi bolgelere gore de degisiklik gostermektedir. Roma
Il kriterlerine gére IBS prevalansi yukarida bahsedilen izmir
bolgesindeki calismada % 12,4 iken, Elazi§ bolgesinde yapilan
baska bir calismada da Roma Il kriterleri ile IBS prevalansi
erkeklerde % 5, kadinlarda % 7,4, tim populasyonda da % 6,3
bildirilmistir (8). Bunlardan yola ¢ikarak, ilkemizin orta-anadolu
kesiminde genis bir populasyonuicine alan bélgemizde, yenive
en son ortaya cikan Roma Il kriterleri ile, hem tiim fonksiyonel
gastrointestinal bozukluklarin, hem bunlarin alt gruplarinin,
bozukluk
(overlapping) birlikteliginin prevalansinin belirlenmesi 6nem

hem de multipl fonksiyonel gastrointestinal
tasimaktadir. Roma Il kriterleri kullanilarak saglik calisanlarinda

Fonksiyonel  Gastrointestinal ~ Bozukluklarin  sikliginin

belirlenmesini amacladik.
Gereg ve Yontemler
Tiim hastalara aydinlatiimis onam formu

imzalatildi, kimlik bilgilerinin gizli kalacagi konusunda garanti
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verildi. Roma lll FGB anketindeki 93 soru tarafimizdan tiirkceye
cevrildi. Calismaya baslanmadan 6nce 10 saglik personeline
anketteki sorular ve cevaplari okutularak goézlemlendi, geri
donusler degerlendirilerek validasyon saglandi. Calismamiza
SUMTF hastanesinde calismakta olan 284 saglik calisani
(doktor, hemsire, saglik memuru) dahil edilmistir.
istatistiksel Analiz

Veriler SPSS (statistics programme for social scientists)
bilgisayar programinin 17.0 versiyonu ile bilgisayar ortamina
aktarnilmistir. Her bir tani icin saglanmasi gereken cevaplar
SPSS
programinda internete aktarilan verilere uygulanarak tanilar

romecriteria.org internet sitesinden elde edilmis;
konulmustur. Bulgular ortalama * standart sapma ve % oraniyla
gosterildi. Verilerin degerlendirilmesinde ki-kare pearson testi

kullanildi. p<0,05 anlamlilik diizeyi olarak kabul edildi.
Sonucg

Calismamiza SUMTF hastanesinde gérev yapmakta olan
286 saglik cahsani dahil edilmistir. Calismaya dahil edilen
gonillilerin 177 tanesi doktor, 109 tanesi yardimc saglk
personeli (saglik memuru ve hemsire) idi. Calismaya dahil
edilen doktorlarin 72" si (% 40,7) kadin, 105" i (%59,3) erkek,
yardimci saglik personelinin 91’i (% 83,5) kadin hemsire, 18’i

(%16,5) erkek saglik memuru idi. Katilimcilarin timiinde
bozukluk sikhgr % 26,2
idi. Calismaya katilan doktor ve hemsireler fonksiyonel

fonksiyonel gastroduodenal
gastroduodenal bozukluk sikhgr agisindan karsilastinldiginda
istatiksel olarak anlamli bir farkhilhk saptanmadi ( ki- kare
pearson testine gore p dederi fonksiyonel dispepsi icin
0,938, postprandiyal sikinti sendromu icin 0,971, epigastrik
agrn sendromu i¢in 0,432, aerofaji icin 0,373, tanimlanmamis
asirl gegirme icin 0,850, kronik idiyopatik bulanti icin 0,637,
fonksiyonel kusma icin 0,864, siklik kusma sendromu icin
0,637, icin  0,381).
dispepsi toplamda %15.4 sikhdinda bulundu, Fonksiyonel

ruminasyon sendromu Fonksiyonel
dispepsi saptanan toplam 44 gondlliden 37’ sinde (%12,9)
postprandiyal sikinti sendromu, 1’ inde (% 0,3) ise epigastrik
agri sendromu tespit edildi. Gegirme bozukluklarindan
aerofaji 5" inde (%1,7), tanimlanmamis asiri gegirme ise 14’
Uinde (% 4,9) tespit edildi. Bulanti kusma bozukluklarindan
kronikidiyopatik bulanti arastirmaya katilan kisilerin 4’Gnde (%
1,4), fonksiyonel kusma 3’ tinde (%1,1), siklik kusma sendromu
4’linde (% 1,4), ruminasyon sendromu ise sadece 1 kiside (0,3)
tespit edildi. Tablo 1’ de fonksiyonel dispepsi alt gruplarinin
mesleklere gore dagilimi verilmistir.
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Tablo 1. Meslek Gruplarina Goére Fonksiyonel Gastroduedonal
Bozukluklarin Siklig

anksi_\'onel gastroduedonal bozukluklar(B) | Doktor | Saghk memuru | Total | P
n (%) | hemsire (%)

Fonksiyonel dispepsi (B1) 27 17 e 0.938
%153 | %]15.6 %154

Postprandiyal sikinti (distres) sendromu (Bla) | 23 14 37 0,971
%130 | %128 %129

Epigastrik agn sendromu (B1b) 1 0 1 0.432
2%0.6 %0.3

Gegimme bozukluklan (B2) 11 8 19 0.899
%62 %74 % 6.6

Aerofaji (B2a) 2 3 5 0.373
%l1.1 %2.8 %1.7

Tanmmlanmanus asin gegirme (B2b) 9 5 14 0.850
%3.1 %4.6 %49

Bulant: ve kusma bozukluklan (B3) 6 5 9 0.753
%33 %45 %39

Kronik idiyopatik bulanti (B3a) 2 2 4 0.637
%l1.1 %1.8 %14

Fonksiyonel kusma (B3b) 2 1 3 0.864
%l1.1 %0.9 %1.1

Siklik kusma sendromu (B3c) 2 2 4 0.637
%1.1 %1.8 %14

Yetiskinlerdeki ruminasyon sendromu (B4) 0 1 1 0.381
%0.0 %0.9 %03

Toplam 44 32 75 0,403
%248 | %0284 %026.2

Tum katilimcilarin 129'unda (% 45,1) sorgulamada fonksiyonel
barsak bozuklugu mevcuttu. Calismaya katilan gondalliler
meslek gruplarina gore fonksiyonel barsak bozukluklari
acisindan karsilastinldiginda istatiksel olarak anlamh farklilik
saptanmadi (kikare pearson testine gore p degeri iBS icin 0,983,
Fonksiyonel siskinlik icin 0,788, fonksiyonel konstipasyon icin
0,581, Fonksiyonel diyare icin 0,432, spesifik olmayan bagirsak
bozuklugu 0,099). irritabl barsak sendromu 29 kiside (% 10,1),
fonksiyonel siskinlik 17 kiside (% 5,9), fonksiyonel konstipasyon
23 kiside (% 8,0), fonksiyonel diyare 1 kiside (%0,3), spesifik
olmayan barsak bozuklugu ise 59 kiside (% 20,6) tespit
edildi. Tablo 2’ de meslek gruplarina gore fonksiyonel barsak
bozukluklarinin sikhgr verilmistir.

Tablo 2. Meslek Gruplarina Gore Fonksiyonel Barsak
Bozukluklarinin Sikhg
Fonksiyonel barsak bozukluklar (C) Doktor | Saghk memuru Total P
hemsire

n (%) |n(@6)

18 11 29 0.983
iBs (C1)

210.2 2610.1 2610.1

10 7 17 0.788
Fonksiyonel gigkinlik (C2)

%5.6 %6.4 %5.9

13 10 23 0.581
Fonksiyonel konstipasyon (C3)

%7.3 2e9.2 268.0

1 o 1 0.432
Fonksiyonel Diyare (C4)

260.6 20,3
Spesifik olmayan bagirsak bozuklugu | 42 17 59 0.099
(©3) %237 |[%15.7 %20.6

84 45 129 0.308
Toplam

%474 | %414 2451
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Tartisma

Fonksiyonel Gastrointestinal Bozukluklarin altta yatan yapisal
ve biyokimyasal bir

patoloji olmaksizin ortaya ¢ikan gastrointestinal sikayet ve
semptomlari icerir ki, bu hic az

rastlanan bir durum degildir. Bu nedenle prevalans calismalari
her zaman ilgi ve arastirma

konusu olmustur.

Fonksiyonel Gastrointestinal Bozukluklarin tanimlanmasi ve
siniflanmasinda bugiine

kadar cesitli kriterler gelistirilmis, bunlardan en sik kullanilani
ROMA kriterleri olmustur.

Birkac kez degisen ve revize edilen ROMA kriterlerinin en son
2006 yilhinda Gguncisi

yayinlanmistir.  Her
kullanilabilir hale getirmek icin modifiye edilmistir (2).
Fonksiyonel gastrointestinal bozukluklar baslica; 6zofageal,
gastroduodenal, barsak ve anorektal bozukluklar olarak
ayrilmaktadir. ilgin¢ olan nokta fonksiyonel gastrointestinal

defasinda en pratik, glvenli ve

bozukluklarin prevalansi bolgelere ve sorgulama kriterlerine
gore de degisebilmektedir. Bizim ROMA Il kriterlerine gore
yaptigimiz calismada, sorgulamaya aldigimiz populasyon geng
yastaki saglik calisanlari idi. Bu sonuclara gore sorguladigimiz
populasyonda fonksiyonel 6zofagus bozukluklarinin sikhgr %
11,2 idi ve bu oran kadin ve erkeklerde farklilik géstermiyordu,
ancak doktorlarda, yardimci saglik personeline gore belirgin
oranda daha fazla idi. Bunun da en buyik kismini fonksiyonel
yanma (heartburn) teskil etmekteydi. Boyce ve arkadaslarinin
Avustralya toplumunda yaptigi calismada fonksiyonel yanma
% 10,4 oraninda bulunmustu (5). Bu durum, non-eroziv gastro-
0zofageal refliinlin bir semptomu olabilir. Ancak son yillarda
Lee yaptigi bir calismada, fonksiyonel heartburn’ lu hastalarda
eroziv ve non-eroziv reflii grubu ile karsilastirildiginda pozitif
PPI testi ve patolojik asid refliisiiniin olmadigi, ancak irritabl
barsak sendromu birlikteligi ve anksiyetenin daha fazla oldugu,
bu nedenle fonksiyonel yanmanin, eroziv ya da non eroziv
refli hastaligindan daha farkli bir antite olabilecegini ortaya
koymustur (9). Bu nedenle fonksiyonel yanmayi, eroziv ya da
non-eroziv refliden daha ayirt edici yeni kriterler gelistirmek
yararli olabilir. Ulkemizde Roma IIl kriterlerine gore fonksiyonel
ozofagus bozukluklarinin sikligini arastiran bir calisma
literatlirde henlizmevcut degildir. Fonksiyonel gastroduodenal
bozukluklarin timindn sikhgr populasyonumuzda % 26,2 idi

ve bu oran erkek-kadin ya da doktor-yardimci saglk personeli



arasinda istatistiksel farklilik g&stermiyordu. Fonksiyonel
gastroduodenal bozukluklarin blyik cogunlugu fonksiyonel
dispepsi, fonksiyonel dispepsinin de buyik cogunlugu
post-prandiyal distress (sikint)) sendromu idi. Epigastrik agn
sendromu nadirdi. Bunu gegirme bozukluklari ile bulanti ve
kusma bozukluklari izlemekteydi. Fonksiyonel dispepsi sikligi
bizim calismamizda, % 15,4 idi. Wang ve arkadaslari da Roma
Il kriterleri ile yaptiklari calismalarinda sadece fonksiyonel
dispepsi oranini % 15,2, IBS overlapingi ile birlikte % 20,2
bulmusglardi (3). Fonksiyonel dispepside en sik post-prandiyal
sikintinin gorilmesi toplumumuzda yemek yeme ve diyet
aliskanliklari ile iligkili olabilir ya da bu durum motilite tipi
bir gastrointestinal bozuklugu dustindirebilir. Bu durumda
daha az miktarlarda ve daha sik yemek yeme aliskanlklari bu
grup hastalara tavsiye edilebilir. Burada ilging olan bir nokta
da fonksiyonel dispepsi kriterleri ile fonksiyonel dispepsinin
alt tipleri olan post-prandiyal sikinti ve epigastrik agri
sendromunun kriterlerinin farklilik gostermesidir. Bu nedenle
calismamizda fonksiyonel dispepsi orani, post-prandiyal sikinti
sendromu ve epigastrik agr sendromunun toplamindan
(yani fonksiyonel dispepsinin alt tiplerinden) daha fazla idi.
Bu fonksiyonel dispepsinin heniiz tanimlanmamis ya da
tanimlanamamis bir alt tipinin daha post-prandiyal sikinti
sendromu ve epigastrik agri sendromuna ilave olarak baska
bir alt baslikta ayrilabilecegini diistindiirmektedir. Fonksiyonel
gastroduodenal bozukluklarin  timini ele aldigimizda
kadinlarda FGDB sikhginin erkeklere gore istatiksel olarak
anlamli derecede daha sik oldugunu gorildi (p=0,012, ki kare
pearson testine gore). Fonksiyonel barsak bozukluklarinin
sikhgr % 45,1 bulundu. Bu kadin-erkek, doktor yardimcr saglk
personeli arasinda istatistiksel farklilik gdstermiyordu. Bunun
% 20,6’ s spesifik olmayan barsak bozukluklariydi. Fonksiyonel
barsak bozukluklarinin neredeyse yarisini olusturan bu grubu
daha iyi tanimlayici ya da ayirt edici kriterler diizenlenebilir.
Bizim calismamizda IBS orani % 10,1 idi. Wang' in calismasinda
da sadece IBS orani % 10,9, dispepsi overlapingi ile birlikte
% 15,9 hesaplanmistir. Dong ve arkadaslari Cin" de kolej ve
universite dgrencilerinde Roma IIl kriterleri ile IBS prevalansini
% 7,85 bulmuslardir (10). Bizim tilkemizde ise daha &nce izmir
bolgesinde Romallll kriterleri gtkmadan 6nce yapilan calismada,
irritabl barsak sendromu prevalansi; Manning kriterlerine gore
% 7, Roma kriterlerine gore % 7,4, Roma Il kriterlerine gore
% 12,4 bulunmustur (6). Elazi§g bolgesinde yapilan baska bir
calismada da Roma Il kriterleri ile iBS prevalansi erkeklerde % 5,
kadinlarda % 7,4, tim populasyondada %6,3 bildirilmistir (8).Bu
oranlar tilkemizde Roma Il kriterleri ile daha yiiksek oranda iBS
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saptanabilecegini géstermektedir. Bizim calismamizda iBS' nin
en sik alt tipi mikst tip, daha sonra konstipasyon dominant iBS
idi. En az diyare dominant iBS’ dir. Birtakim yasam tarzi ve diyet
degisiklikleriyle bu oranin azaltilabilmesi mimkin olacaktir.
Anorektal bozukluklarin timindn sikhgr calismamizda % 11,4’
dir. Bu grup icerisinde fonksiyonel anorektal agri % 9,4 ile
en sik rastlanan anorektal bozukluktu. Fonksiyonel anorektal
agrninin da buylk cogunlugu proktalji fugax seklinde idi.
Anorektal bolgede ani, siddetli kramp tarzinda giren agri
anlamina gelen bu durum bizim populasyonumuzda % 8,4
oranindaydi ve kadin-erkek, doktor-yardimci saglk personeli
farki gdzetmiyordu. Klinik overlap’ lar agisindan en sik FGDB
ve FBB overlapingi (%8,0) gozlendi. Nakajima’ nin Japonya’
da yaptigi calismada ise en sik FBB ve FAB sikhgi goriimusti
(4). Daha sonra FOB-FGDB (%5,5), ve FOB-FBB (%5,5) sikligi
mevcuttu. Tim fonksiyonel gastrointestinal bozukluklarin
hepsinin birlikteligi % 0,7 idi. FD-IBS birlikteligi % 4,9 oranda idi.
Bizim bu sonuglarimiz literattrle uyumlu olup Wang'in Romal lll
ile yaptidi calismada da bu oran % 5 bulunmustu (3).

Sonu¢
Bu calisma saghk calisanlarinda tim  fonksiyonel
gastrointestinal  bozukluklarin alt bashklaryla  birlikte

prevalansini ve beraberliklerini Roma Ill kriterleri ile ortaya
koyan bir calismadir.
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" Orijinal Makale

P dalga dispersiyonu ve P dalgasi siiresi parametrelerinin CHA2DS2-
VASc Skoru ile bagimsiz iliskisi

Independent association of P-wave dispersion and P-wave duration
parameters with CHA2DS2-VASc value
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0z

Amag: Atriyal fibrilasyon, ylksek inme riski mortalitesini de kapsayan,belirgin sekilde morbiditeyle iliskilendirilen yaygin bir
bozukluktur. Atriyum direng stiresinin kisalmasi ve iletim hizinin disurilmesi gibi "atriyal yeniden sekillendirme" denilen
atriyal yapisal ve elektrofizyolojik degisiklikler, kalicihgini artirir. Bu hasta grubunda: klinik tedavi kilavuzlari antikoagiilasyonu
Oonemle tavsiye etmektedir. Bu dneriler, yayimlanmis semalara dayanmaktadir. Ayrica ¢ok sayida calisma, p-dispersiyonu
ve p-dalga slresi parametrelerinin atriyalfibrilasyon riski ile iliskili oldugunu ortaya koymustur. Biz burada, CHA2DS2-VASc
degeri ile P dalgasi dispersiyon parametreleri arasindaki iliskiyi inceleyecegiz.

Gereg ve Yontemler: Calismaya toplam 257 hasta dahil edilmis olup hastalara ait CHADS ve CHA2DS2-VASc degerleri, tibbi
gecmisleri, kullandiklari ilaglar ve sosyal guivenlik kurumu raporlarindan elde edilmistir. Dislama kriteri olarak; kalp kapak
hastaligi ve amiodarone, meksiletin kullanimi belirlendi. Maksimum (pmax) ve minimum (pmin) P-dalgasi surrelerinin yani
sira P-dalgasi dispersiyonu, birden fazla farkh ylizey EKG uclarindan kaydedilen maksimum ve minimum P- dalgasi siresi
arasindaki fark olarak tanimlandi.

Bulgular: Katiimcilarin %29,2'si kadin, yas ortalamalar 60,76+15,42; CHA2DS2-VASc skorlar ise 3,20+1,91'di. P-dalgasi
parametrelerinin yagsla iliskisinin olmadigi gorilmistir. P-ortalama, P-maksimumve P-dispersiyonunun CHADS ile ¢ok zayif
diizeyde; P-ortalama ve P-maksimum stresinin CHA2DS2-VASc Score ile cok zayif diizeyde korelasyon gosterdigi bulunmustur
(p<0,05). SVO o6ykusu olan hasta grubunda P dalga dispersiyonu, 6ykiisii olmayan hasta grubuna gore istatistiksel agidan
anlamli derecede disiktir (p<0,001).

Sonuglar: P-dalgasi dispersiyonu ve P-dalgasi siire¢ parametreleri CHA2DS2-VASc degeri ile cok zayif diizeyde iliskiliydi.
Bulgularimiz, p-dalga siiresinin CHA2DS2-VASc degerinden bagimsiz oldugu sonucuna varan literatlire paraleldi. Atriyal
fibrilasyonlailiskiliinme riskinin tespiti, sadece AF'nin bir fonksiyonu degil, aynizamanda CHA2DS2-VASc degeri parametreleri
ile de yapilabilir. Ozellikle p dalga dispersiyonu yiiksek olan hasta grubunda AF'den bagimsiz olarak da CHA2DS2-VASc skoru
kullanilabilir. Konuyla ilgili daha buyiik 6rneklemli ve randomize kontrollii calismalara ihtiyag vardir.
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ABSTRACT

Aim: Atrial fibrillation is a common disorder associated with markedly high stroke morbidity and mortality.Atrial structural
and electrophysiological changes called "atrial reshaping" such as shortening of atrial resistance time and reduction of
conduction velocity increase the persistence of atrial fibrillation.In this patient group: clinical management guidelines
strongly recommend anticoagulant therapy. These recommendations are based on published charts. In addition, many
studies have revealed that the p-dispersion and p-wave duration parameters are associated with the risk of atrial fibrillation.
Here, we will examine the relationship between the CHA2DS2-VASc value and the P wave dispersion parameters.

Material and Methods: A total of 257 patients were included in the study, and the patients' CHADS and CHA2DS2-
VASc values were obtained from their medical history, medications they used, and social security institution reports. As
exclusion criteria; valvular heart disease and the use of amiodarone and mexiletine were determined. P-wave dispersion
as well as maximum (pmax) and minimum (pmin) P-wave durations were defined as the difference between the maximum
and minimum P-wave duration recorded from multiple different surface ECG leads.

Results: 29.2% of the participants were female, their mean age was 60.76%15.42; CHA2DS2-VASc scores were 3.20+1.91.
It was observed that the P-wave parameters were not correlated with age. P-mean, P-maximum, and P-dispersion with
CHADS very poorly; It was found that the P-mean and P-maximum time correlated very poorly with the CHA2DS2-VASc
Score (p <0.05). The P wave dispersion in the patient group with a history of CVA was statistically significantly lower than
the patient group without a history (p <0.001).

Conclusion: P-wave dispersion and P-wave process parameters were weakly associated with the CHA2DS2-VASc value. Our
findings were parallel to the literature concluding that the p-wave duration is independent of the CHA2DS2-VASc value.
Determination of the risk of stroke associated with atrial fibrillation can be made not only as a function of AF but also by
parameters CHA2DS2-VASc value. The CHA2DS2-VASc Score can also be used independently of AF, especially in the patient
group with high p-wave dispersion. There is a need for randomized controlled studies with larger samples on the subject.

Keywords: Atrial fibrillation, CHA2DS2-VASc, p wave dispersion

Giris

Kardiyovaskiler — sistem  hastaliklari  glnimdizin en
morbidite ve mortalite sebebidir. Son 10 yilin epidemiyolojik
calismalarinda en az 3 kisiden birinin bu sistemin fonksiyon
bozukluklarinin sebep oldugu klinik senaryolar sebebi ile
(akut koroner sendromlar, inme vs.) hayatini kaybedecegini
ortaya koymaktadir. Kardiyoloji pratigi bu hastaliklar ile
birincil, ikincil koruma onlemleri ile miicadele etmektedir.
Yapilan micadelede basariyi etkileyen 6nemli bir parametre
de hastaligin yerlesmis ve ilerlemis olmasidir. Hastalik ilac ve
girisimsel tedavilerle duzeltiiememekte ve yapilan girisimler

ancak kisa sureli semptomatik fayda saglayabilmektedir (1).

katkinin
gorilmektedir. Yerlesmis hastalik ile ilgili olarak bircok risk

Yasam slresine istenen ortaya konamadig
faktoriinu iceren CHA2DS2-VASc skoru bu agidan bize 6nemli
bilgiler vermektedir (2). Bu endeks biyiik 6lctide klinik calisma

kohortlarinin analizlerinden ve spesifik risk faktorlerinin olup
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olmadiginin arandigi kapsamli ¢alisma raporlarindan alinan
mevcut verilerden ¢ikarimistir. Kapak hastaligina bagh olmayan
Atriyal fibrilasyon ile iliskili durumlara sahip olan bir hastada
inme riskini ortaya koymakta ve ayrica inme riski ile dogrusal bir
iliskiyi ortaya koyabilecek bir risk 5ngorebilmektedir (3).

Atriyal yapisal ve elektrofizyolojik degisiklikler; uyariya

direncli dénemin kisalmasi ve ileti hizinin dismesi,

"Atriyal  yeniden  sekillenme" atriyal fibrilasyonun
stregenligini kolaylastirmaktadir. Ayrica ¢ok sayida calisma,
elektrokardiyografi ile elde edilen P-dalga dispersiyonu ve
P-dalga slresi parametrelerinin atriyal fibrilasyon riski ile
iliskili oldugunu ortaya koymustur (4). Biz bu ¢alismamizda
CHA2DS2-VASc

arasindaki iligkileri incelemeyi hedefledik.

degerinin  P-dagihm  parametreleriyle
Gereg ve Yontemler

Galismayan kardiyoloji poliklinigine basvuran CHA2DS2-VASc
skoruenaz 1 olan hastalar dahil edildive 257 kisilik bir 6rnekleme



ulasildi. Hastalarin sosyal glvenlik sisteminde medikal ve ilag

gecmisi incelenerek meksiletin, amiodarone kullanimi digland..

Mevcut kayit sisteminden alinan veriler i1siginda CHA2DS2-
VASc skoru hesaplandi. Hastalara ait rutin ¢ekilen EKG kayitlari
0,16-100 Hz filtre araliginda, 25 mm/s hizinda, 10 mm/mV
yiksekliginde standart ekstremite ve gogis derivasyonlar
kullanilarak elde edildi. Elde edilen butiin elektrokardiyografik
kayitlar taratiimak suretiyle dijital ortama pdf formatinda
aktarildi. Hesaplama islemi hastalarin EKG kayitlarinin bir
kicik karenin Tmm olarak kalibre edilmesi sonrasi 1/1000'lik
blylUtmede incelenerek yapildi. P dalgasinin izoelektrik
hat ile birlestigi baglanti bdlgesi P-dalgasinin baslangici
ve P-dalgasinin izoelektrik hatta tekrar dondigu nokta
P-dalgasinin bitisi kabul edildi. Tim derivasyonlarda P-dalgasi
olctimlerialindi. En uzun P-dalgasi Pmax, en kisa P-dalgasi Pmin
kabul edildi. P-dalga dispersiyonu ise en uzun P-dalgasindan
en kisa P-dalgasi ¢ikartilarak hesaplandi (4).

P-dalga dispersiyon parametreleri kaydedildikten sonra ayri
bir arastirmaci tarafindan hastalarin CHA2DS2-VASc skorlari
CHA2DS2-VASc,
disfonksiyon, (H) Hipertansiyon, (A) Yas 75 [x2 puan], (D)
Diyabet, (S) inme [x2 puan] (V) Vaskiiler hastalik, (A) Yas 65-
74 ve Cinsiyet kategorisi [Kadin]) anlamina gelir. Burada bir

hesaplandi. (CO)Kardiyak yetmezlik veya

gecmis icin 2 puan atanir. inme veya 75 yas ve (zeri olmak 2
puan,65-74 yas arasl, hipertansiyon, diyabet, kalp yetmezligi,
vaskdler hastalik ve kadin cinsiyet icin 1'er puan verildi (2).

istatistik Analiz

Tum veriler SPSS (Statistical Package for Social Sciences)
20.0 istatistik programina kaydedildi. Surekli degiskenler
ortalama + standart sapma ile kategorik degiskenler frekans
ve ylzde ile ifade edildi. Verilerin normal dagilima uygunlugu
Kolmogorov-Smirnov testi ve dagilim grafikleri ile analiz
edildi. Surekli degiskenler arasindaki iliskinin incelenmesinde
Pearson korelasyon analizi kullanildi. Gruplar arasindaki fark t
testi ile degerlendirildi. istatistiksel anlamlilik diizeyi p<0,05
olarak kabul edildi.

Bulgular

Calismaya alinan bireylerin yas ortalamasi 60,76+15,42dir.
CHADS2 Skoru ortalamasi 2,15+1,52; CHA2DS2 VASc Skoru
ortalamasi ise 3,20+1,91 olarak bulunmustur. Katihmcilarin
%29,2'si kadindir. %53,3’linde hipertansiyon, %23,3’linde
diabetes mellitus, %10,5'inde
%49'unda stroke 6ykiisti bulunmaktadir. 65-74 yas hasta orani
%24,6 iken, 75 yas ve Uzeri olan hasta orani %17,5'tir (Tablo 1).

kongestif kalp yetersizligi,
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dakikada 73,86+8,30'dur.
Minimal p dalga surresi 72,70+10,97; maksimal p dalga suresi
115,10+£15,76; ortalama p dalga slresi 94,72+12,90; p dalga
dispersiyonu ise 51,09+17,57 msn'dir (Tablo 2).

Kalp atim hizi  ortalamalari

Yas ile p dalga sireleri arasinda istatistiksel agidan anlamli
bir iliski bulunmamistir (p>0,05). CHADS2 skoru ile maksimal
ve ortalama p dalga siresi arasinda negatif yonde ¢ok zayif;
p dalga dispersiyonu arasinda ise pozitif yonde cok zayif
korelasyon bulunmustur (p<0,05). CHA2DS2VASc skoru ile
maksimal ve ortalama p dalga siresi arasinda negatif yonde
cok zayif korelasyon mevcuttur (p<0,05). CHA2DS2VASc
skoru ile p minimum ve p dalga dispersiyonu arasinda iliski
gorilmemistir (p>0,05) (Tablo 3).

Grafikte 1'de SVO 6ykisi olan hastalar ile olmayanlar arasinda

p dalga parametlerinin karsilastirma sonugclari verilmistir.
Minimal p dalga siresi SVO grubunda 71,18+9,32; kontrol
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grubunda 74,09+12,16'dir (p=0,034). Maximal p dalga suresi
SVO grubunda 110,59+14,01; kontrol grubunda 119,23+16,19
olarak bulunmustur (p<0,001). Ortalama p dalga siresi SVO
grubunda 92,28+12,68; kontrol grubunda 96,95+12,74'tur
(p=0,004).Minimal p dalga siiresi, maximal p dalga siresi ve
ortalama p dalga siiresi SVO 6ykisu olan hasta grubunda
istatistiksel acidan anlamli derecede dusiktir. P dalga
dispersiyonu SVO grubunda 57,58+20,16; kontrol grubunda
45,15+12,12 olarak bulunmustur. SVO &ykisi olan hasta
grubunda P dalga dispersiyonu istatistiksel acidan anlamli
derecede dusuiktlr (p<0,001).

p<0,001
P00l
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p<0,005
A
p<0,001

p<0,05
100
Ea P00l
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40
20

T T T T T T T
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=
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T
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Grafik 1.

parametreleri

SVO oykist olan ve olmayan hastalarin p dalga

Tartisma

CHA2DS2-VASc
belirlenmesinde daha dnce yayimlanmis semalara gore paralel

endeksi,  ylksek riskli deneklerin
bir gelisme gosterirken, "disuk riskli" olarak tanimlananlarda
nadiren tromboembolik sonuglar goérilmektedir. Bununla
birlikte CHA2DS2-VASc endeksi

siniflandirma semalarinin bilinen AF'li popiilasyonlarda yararli

ve diger benzer risk
oldugu kanitlanmis olmasina ragmen, iskemik inmelerin cogu

(%85) AF'si bilinmeyen kisilerde meydana gelir (5).

Yakin zamanda yapilan bir calisma, hem AF hem de AF olmayan

kardiyovaskiler komorbiditeleri olan hastalarda benzer
seviyelerde trombosit aktivasyonuoldugunu gostermistir.Buda
AF'de trombosit aktivasyonunun AF'nin kendisinden daha cok
altta yatan kardiyovaskuler hastaliktan kaynaklanabilecegini
disiindirmektedir. Koroner kalp hastaligi (KKH) olan hastalar,
inme icin yuksek risk altindadir ve CHADS2 skorunun her bir
komorbiditesi, KKH'li hastalarin buyiik kohortlarinda inme ile

bagimsiz olarak iliskilendirilmistir (6).
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AF'de o6nemli kanitlar; trombus olusumu ve inmenin

altinda yatan sebepler olarak protrombotik birdurumun
indiksiyonunu, endotel disfonksiyonunu, kan stazinin
birlikte, AF'nin

yoklugunda bile, kalp yetmezIligi (9), hipertansiyon (8) ve

oldugunu desteklemektedir. Bununla
diyabeti (9) olan hastalarda artmis pihtilasma ve endotel

disfonksiyonunun 6ne cikan belirtecleridir.

Yakin zamanda yapilan bir ¢alismada, CHADS2 ve CHA2DS2-
VASc skorlarinin atriyal fibrilasyondan bagimsiz olarak inme
sonuclariyla iliskili oldugu sonucuna varilmistir. Yiksek
CHADS?2 skorlarina (5-6) sahip AF olmayan KKH hastalarinda
serebrovaskiilerolay orani, ortaderecede CHADS2 skorlarina(1-
2) sahip AF hastalarinda yayimlanan oranlarla karsilastirilabilir
seviyededir (10). Bir calismada atriyal fibrilasyonlu hastalarda
AF ablasyonu oOncesi sol atriyal apendikste pihti varligini
ongorebildigi gosterilmistir (11).

CHADS2 ve CHA2DS2VASc skorlarinin, iskemik kalp hastahg:
olan, koroner arter baypas grefti uygulanan, akut koroner
sendromlu olan AF olmayan hastalarda inme riski ile
iliskili oldugu gosterilmistir ve ilave olarak, skorlar genel
popllasyonda inme ve tromboembolizm risk degerlendirmesi
icin umut vaat etmektedir (12). CHADS2 ve CHA2DS2-VASc
skorlari, tromboembolizm ile ilgili yaygin kardiyovaskdler risk
faktorleri kiimelerini temsil eder. Belki de sasirtici olmayan
bir sekilde, sadece AF'li hastalarda degil, ayni zamanda genel
popilasyonda veya AF olmayan hasta populasyonlarinda da
her iki skorun dainme, tromboembolizm ve mortalite insidansi
ile iligkili oldugu bildirilmistir.

CHA2DS2-VASc
hastalarda kullanimi ve mevcut éngoérilebilirligi sessiz AF'lere

skorunun atriyal fibrilasyonu olmayan
bagl olabilecegini diistindiirmektedir.inme gecirmis hastalarda
sessiz atriyal fibrilasyon ataklarinin  mimkin oldugunca
arastirilmasi  onerilmektedir. Bizim c¢alismamizda CHA2DS2-
VASc skorunun mevcut P dispersiyonu ile korele olmadigi
gozlenmistir. Yiksek CHA2DS2-VASc skoruna sahip bireylerin
AF ye bakilmaksizin antikoagulan tedaviye alinmasinin ytiksek

oOlcekli klinik calismalarla ortaya konmasi onerilir.

Sonu¢
Atriyal fibrilasyonlu hastalarda antikoagulan tedavide
mevcut rehberler CHA2DS2-VASc skorunun kullanimini

onermektedir. Atriyal fibrilasyonda inme acisindan halen
cevaplanmamis sorular mevcuttur. Yalnizca atriyal fibrilasyon
varligi antikoagulasyon endikasyonu olusturmamaktadir.
Kilavuzlarda endeksinsifirolduguvakalardaantiagregan tedavi

Onerisi net degildir. Mevcut AF riski ile elektrokardiyografik



olarak korele olmayan ve atriyal fibrilasyon riskininden ziyade
inme riskini belirten CHA2DS2-VASc endeksinin rehberliginde,
inmeden koruma stratejilerimizi gelistirmelimiyiz? Bu noktada
AFden bagimsiz olarak yeni nesil antikoagulan tedavinin
bu endeks temelinde olasi faydasinin buyik o6rneklemli
randomize kohortlarda galisilmasi bu noktaya isik tutacaktir.

Etik Kurul

Calismamiz retrospektif kesitsel bir calisma olup herhangi bir
tibbi midahale ve temas bulunmamaktadir. Klinik aragtirmalar
etik kurul izni (2011-KAEK-27/2021-2100223793) alindiktan
sonra hastalarin retrospektif verilerine ulasmak icin kurum izni
alinmistir. Hasta mahremiyeti ve gizlilik ilkelerine uyulmus,
veriler Helsinki bildirgesi goz dniline alinarak toplanmistir.
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Bu yazidaki yazarlarin herhangi bir cikar catismasi yoktur.
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Evaluation of primary biochemical parameters and vitamin D in Covid-19

Covid 19'da éne ¢ikan biyokimyasal parametrelerin ve D vitamininin
degerlendirilmesi

Elif Menekse'[®] Muhammed Emin Duz'E, Aydin Balci?@, Mustafa Durmaz**@

'Amasya University Sabuncuoglu Serefeddin Training and Research Hospital, Medical Biochemistry, Amasya
2Afyonkarahisar University Faculty of Medicine, Chest Diseases, Afyon.
3Kayseri City Hospital, Internal Medicine, Kayseri, Turkey.

Abstract

Aim: We aimed to evaluate potential coagulation and inflammatory biomarkers. The recently discussed vitamin D levels
predict the course ef the disease and determine the patients to be admitted to the intensive care unit in advance.

Materials and Methods: This retrospective case-control study was conducted on 121 patients diagnosed and treated
with COVID-19 disease, from March 2020 to June 2020 at the Amasya Sabuncuoglu Serefeddin Training and Research
Hospital, Amasya, Turkey. D-dimer, Fibrinogen, Ferritin, and 25-OH Vitamin D levels that could be associated with COVID-19
infections were evaluated. The patients were divided into three groups: only Polymerase Chain Reaction positivity (PCR+),
only Computerized Tomography positivity (CT+) and both PCR+ and CT+ among COVID-19 cases.

Results: 121 patients with at mean age of 53 were investigated (52% male). Only CT+ cases were significantly older than
other patients, p<0.001. D-dimer, Ferritin, and Fibrinogen levels were considerably higher in CT+ patients among all
subjects, p =0.001, p =0.001, and p<0.001, respectively. There were no apparent differences in vitamin D levels between
PCR+ and CT+ and others, CT+ and, PCR+ and others, p=0.277, p=0.350, p=0.397. However, we found that vitamin D levels
were deficient in all groups.

Conclusion: Since coagulopathy may accompany COVID-19, D-dimer and fibrinogen levels are predictive during
admission. Serum ferritin demonstrates a potential risk factor for poor prognosis in COVID-19 patients.
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0z
Amag: Bu calismada hastaligin seyrini tahmin etmek ve yogun bakim Unitesine yatirilacak hastalar dnceden belirlemek icin

potansiyel koagiilasyon ve inflamasyon biyobelirteclerini ve son donemde sik¢a vurgulanan D vitaminini degerlendirmeyi
amacladik.

Gereg ve Yontemler: Bu retrospektif vaka-kontrol calismasi, Mart 2020'den Haziran 2020'ye kadar Amasya Sabuncuoglu Serefeddin
Egitim ve Arastirma Hastanesi'nde COVID-19 tanisi alip tedavi edilen 121 hasta (izerinde yapildi. COVID-19 ile iliskili olabilecek
D-dimer, fibrinojen, ferritin ve 25-OH Vitamin D'yi dederlendirdik. Hastalar, sadece polimeraz zincir reaksiyon poxzitifligi (PCR +),
sadece bilgisayarli tomografi pozitifligi (CT +) ve hem PCR + hem de CT + olmak Uzere ti¢ gruba ayrildi.

Bulgular: Yas ortalamasi 53 olan 121 hasta incelendi (% 52 erkek). Sadece CT + hastalar diger hastalardan daha yashydi (p <0.001).
D-dimer, ferritin ve fibrinojen seviyeleri tim hastalar arasinda CT + olan grupta oldukga yiiksekti (sirasiyla p = 0.001, p = 0.001 ve
p <0.001). Hem PCR + hem de CT + olanlar ve digerleri, CT + olanlar ve digerleri, PCR + olanlar ve digerleri karsilastirildiginda D
vitamini dlizeyleri arasinda anlamli fark bulunamadi (p = 0.277, p = 0.350, p = 0.397). Bununla beraber tim gruplarda D vitamini
duzeylerinin yetersiz oldugu tespit edildi.

Sonug: COViD-19'a koagiilopati eslik edebileceginden basvuru esnasindaki D-dimer ve fibrinojen seviyeleri 6ngérii saglamaktadir.
Serum ferritini ise, COVID-19 hastalarinda kétii prognoz icin potansiyel risk faktérii géstergesidir.

Anahtar Kelimeler: covid-19; d-dimer; ferritin; fibrinojen; vitamin d

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) (COVID-19), which

primarily affects the lower respiratory section and leads to

causes coronavirus disease
severe acute respiratory syndrome (SARS). COVID-19 became
a pandemic in a short length of a lifetime and seriously
threatens human health. Common symptoms are fever,
cough, fatigue, shortness of breath, and loss of smell and
taste. The known incubation period is two to fourteen days.
Although most people have mild symptoms, some could
develop acute respiratory distress syndrome (ARDS) caused
by cytokine storm, multi-organ failure, septic shock, and
blood clots. There is no curative medicine, and all we can do is
maintain social distance, use a mask, and follow hygiene rules
[1]. Most COVID-19 patients (80%) who develop symptoms
have a mild disease or are clinically asymptomatic. Severe or
life-threatening clinical findings may develop in 13.8% and
6.1% of patients, respectively [2]. Asymptomatic cases and
the long incubation period require us to understand more
about the fatal disease. Clinicians use numerous biochemical
and radiological tests to diagnose patients in the early stage.
Patients who would be hospitalized and taken to the intensive
care unit must be carefully selected so that healthcare
workers could not get tired. The burden on health systems

could not increase, and the resources could be used ideally

without exhaustion. Laboratory parameters may be crucial for
predicting the disease's course and determining the patients
to be admitted to the intensive care unit in advance. Ferritin,
D-dimer, fibrinogen, and recently 25-OH vitamin D have come
to the fore in this field.

Scientists found significant differences interleukin-6 (IL-6),
D-Dimer, glucose (GLU), thrombin time (TT), fibrinogen (FIB),
and C-reactive protein (CRP) levels between severe COVID-19
patients and mild ones [3]. Hyper coagulation condition such
as pulmonary microthrombosis and disseminated intravascular
coagulation (DIC) are often complications of severe COVID-19.
Mechanisms that cause coagulation problems include
dysfunction of endothelial cells due to infection, which causes
increased thrombin production and decreased fibrinolysis [4].
In severe COVID-19 patients, an increase in D-dimer and fibrin/
fibrinogen degradation products (FDP) levels were detected due
to changes in the coagulation system [5]. Likewise, prolonged
prothrombin time (PT) and activated partial thromboplastin
time (@PTT) measurements during the transition from the hipper
coagulating state into fibrinolysis were found interrelated with
severe illness [6]. The prominent clinical finding in COVID-19
coagulopathy is often an abnormal increase in D-dimer
levels. High d-dimer measurements indicate a poor prognosis
in COVID-19 patients. The authors stated that it would be

beneficial to perform PT, fibrinogen, D-dimer, and platelet tests
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every 48 hours to monitor thrombotic risk continuously and
determine venous thrombotic events at an early stage [7]. The
first study of COVID-19 coagulopathy indicates an increased
D-dimer level above 0.5mg/L in 46.4% of the patients during
the initial presentation [8]. Regular monitoring of D-dimer,
prothrombin, and fibrinogen is essential in COVID-19. Because
in survivors, a significant increase in D-dimer and prothrombin
was detected with a decrease in fibrinogen, and an increased
D-dimer level was identified as a vital independent risk factor in

this vulnerable population.

Hyperferritinemia caused by excessive inflammation resulting
from infection is associated with intensive care unit admission
and high mortality rates and is a marker to identify high-risk
patients to alleviate inflammation and guide treatment. As a
result of hemophagocytic lymphohistiocytosis, a complication
that may develop due to viral infections, serum levels of
increased ferritin are closely related to the poor prognosis of
COVID-19 patients, and ferritin levels are higher in patients
with lung involvement [9]. Serum ferritin demonstrates

potential risk factors for poor prognosis in COVID-19 patients.

The active form of 25-OH vitamin D affects innate and
adaptive immune responses that may alter many infectious
diseases. Recent studies point to a diverse and elusive
interaction between viral infections and 25-OH vitamin D,
including enhancement of anti-viral capacity, functional
immunoregulatory properties, interaction with cellular
and viral factors, autophagy and apoptosis stimulation,
and genetic and epigenetic changes. While the interaction
between 25-OH vitamin D and intracellular signaling pathways
may have a regulatory impact on viral gene transcription, the
organization of the immune system effect of 25-OH vitamin
D against viral infections appears to be short-lived [10].
Respiratory monocytes/macrophages and epithelial cells
fundamentally manifest the 25-OH vitamin D receptor. Via
this receptor, 25-OH vitamin D could protect the human body
against respiratory infections. Several studies showed that
low 25-OH vitamin D levels are associated with the severity
of infectious respiratory diseases, such as pharyngotonsillitis,
bronchiolitis, pneumonia, influenza, and even an intracellular
pathogen, mycobacterium tuberculosis. 25-OH Vitamin D
supplementation has been claimed to reduce the incidence

of viral infections and has been shown in clinical trials to
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prevent poor prognosis in patients. Besides, 25-OH vitamin
D is associated with COVID-19 risk factors, and 25-OH
vitamin D supplementation is considered to diminish the
risk of developing the disease and prevent severe illness [11].
Munshi et al. found that patients with a poor prognosis had
inadequate 25-OH vitamin D levels than patients with a good
prognosis [12]. An Israeli population study on both COVID-19
positive and negative patients declared that 25-OH vitamin
D deficiency was associated with the incidence and severity
of COVID-19 [13]. Conversely, a UK biobank evaluation survey
showed no correlation between 25-OH vitamin D levels and
disease severity [14]. However, the 25-OH vitamin D values
considered in the study were based on old dates, so it would
be more beneficial to check the current 25-OH vitamin D levels
when evaluating patients and healthy controls. Considering
data from 12 European countries, similar data was found on
the relationship between average 25-OH vitamin D levels and
COVID-19 mortality rates [15]. While no effective medications
for the treatment of COVID-19 have yet been found, 25-OH
vitamin D supplementation may protect healthy people or

reduce the disease's severity.

Based on these findings and discussions, we aimed to evaluate
potential coagulation and inflammatory biomarkers and

recently discussed 25-OH vitamin D levels in COVID-19 patients.
Matenial and Methods

This retrospective case-control study includes 121 patients,
52% male and 48% female, with a mean age of 53, from March
2020 to June 2020, at the Amasya Sabuncuoglu Serefeddin
Training and Research Hospital, Amasya, Turkey. COVID-19
cases were determined according to the Turkish Ministry of
Health guidelines. The study was performed after obtaining
the agreement of the Afyon Medical Sciences University
Clinical Research Ethical Committee, Turkey (No:2021-63). All
participants in this study obtained consent. The study was done
following the Declaration of Helsinki. Positive SARS-CoV-2 RNA
Polymerase Chain Reaction (PCR) with throat swab samples or
positive pulmonary evidence via Computerized Tomography
(CT) confirmed all subjects. Demographic, laboratorian, and
radiological variables were provided from medical records.
We worked on potential confounding variables, including
D-dimer, fibrinogen, ferritin, and 25-OH vitamin D, which could

be associated with COVID-19 infections. D-dimer was immuno-



turbidimetric, and fibrinogen was measured by clotting
method on STA Compact (Diagnostica Stago, Gennevilliers,
France). Ferritin (two-site sandwich immunoassay) and 25-OH
vitamin D (competitive immunoassay) were performed using a
Siemens Advia Centaur (Tarrytown, NY, USA). We evaluated 25-
OH vitamin D levels like this; >30 ng/mL sufficient, 20-30 ng/mL
insufficient, <20 ng/mL deficient. Standard distribution variables
were calculated using the Mann-Whitney U test. We analyzed

our data mean =+ standard error (SE), mean =+ standard deviation

(SD), and interquartile range (IQR). Multivariate analysis was
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managed via an unconditional logistic regression model. All
measured risk factors included independent variables and the
dependent variable as PCR positivity (PCR+), CT positivity (CT+),
or both (PCR+ and CT+) among COVID-19 cases. Statistical
analyses were assessed using JASP 0.14 statistical software
(JASP team, Amsterdam, Netherlands). We compared our data
between sets of two groups (PCR+ and CT+ and others, only
CT+ and others, only PCR+ and others). P-values below 0.05
were considered significant. Descriptive statistics of patients in
3 groups are shown in Table 1, Table 2, and Table 3.



VAEN

TJCL Volume 13 Number 4 p: 444-450

Results
We included 121 COVID-19 patients who measured their

vitamin D levels within three months in our study, with a mean
age of 53 and a male ratio of 52%. There were no statistically
significant differences in gender between the groups. CT+
cases were significantly older than other patients, p<0.001.
D-dimer, ferritin and fibrinogen levels were considerably
higher in CT+ patients among all subjects, p =0.001, p =0.001,
and p<0.001, respectively. Males had elevated 25-OH vitamin
D levels but were not statistically significant, p=0.056. There
were no apparent differences in 25-OH vitamin D levels
between PCR+ and CT+ and others, CT+ and others, PCR+
and others, p=0.277, p=0.350, p=0.397. However, we found
that 25-OH vitamin D levels were deficient in all groups. Mean
and SD values were 154 + 9.1, 145 + 9, and 14.6 + 9.8 ng/
mL for each group. For all patients, 25-OH vitamin D mean
and SD was 15.1 + 9.0 ng/mL (Figure 1). Ferritin & D-dimer
and ferritin & fibrinogen levels were correlated in CT+ group
and in PCR+ group, p <0.001, p <0.001. In the group of both
PCR+ and CT+ patients, in addition to previous correlations,
fibrinogen and D-dimer levels were correlated, p=0.004. 25-
OH vitamin D levels between PCR+ and CT+ and others, CT+
and others, PCR+, and others showed no correlation with

other biochemical parameters.

30
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Figure 1. Vitamin levels of groups had no significant difference.
Besides, all patients show vitamin D deficiency. 1; PCR+ and CT+,
2;,CT+, 3;PCR+, 4;All patients.

Discussion

Severe COVID-19 cases have a high risk for DIC and
thromboembolic events due to cytokine storm and sepsis.
Increasing proof shows that thromboembolic processes

promote disease severity, especially with positive CT findings.
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Prothrombin forms thrombin in the coagulation cascade,
which turns fibrinogen into fibrin to create a fibrin-based clot
to stop bleeding. D-dimer is a fibrin degradation product that
emerges in the blood after the clot dissolves by fibrinolysis.
Sepsis and cytokine storm cause DIC by releasing large
amounts of coagulation factors by vigorously activating the
coagulation system [2]. Immediate changes in fibrinogen
levels are significant in COVID-19 patients. Fibrinogen
levels reduce, and fibrin degradation products elevate not
only in patients compared to healthy persons but also in
severe patients compared to mild patients [16]. Increased
D-dimer and decreased fibrinogen levels may support
these clinical findings and explain the disease's severity
beforehand. Clinical and laboratory findings of COVID-19
are similar to hyperferritinemic syndromes like macrophage
activation syndrome (MAS), adult-onset stills disease (AOSD),
catastrophic anti-phospholipid syndrome (CAPS), and septic
shock. Hyperferritinemic syndromes show high serum ferritin
and hyper-inflammation by cytokine storm, which eventually

causes multi-organ failure in the end [17].

We found the D-dimer levels higher in COVID-19 CT+ patients,
consistent with previous studies, but unlike the other authors,
fibrinogen levels were not decreased but increased. Contrary
to studies our high fibrinogen measurements may reflect
the stage before DIC development. The onset of secretion of
acute-phase proteins and related mediators in the early phase
of the infection may increase the blood's viscosity and further
stimulate the liver, thereby increasing fibrinogen levels.
D-dimer and fibrinogen levels may help predict the severity
of the disease and early treatment. Some other studies
demonstrate that non-survivors developed significantly
higher D-dimer and fibrinogen amounts, more prolonged
PT, and aPTT than survivors at admission [18]. Therefore, the
disease’s stage and the patient’s clinical condition should be
considered when evaluating fibrinogen and D-dimer levels.
Scientists indicate that COVID-19 coagulopathy is becoming
more outstanding in critically ill cases. D-dimer and PT
monitoring can help patient triaging and management. The
ISTH (International Society on Thrombosis and Haemostasis)
released the guidance for COVID-19 coagulopathy and

advised routine hemostatic markers testing for all cases [19].

Ferritin could indicate that either patient tends to have the virus



or clinical risk for intensive care unit (ICU) transfer and death
in hospitalized COVID-19 patients. Ferritin levels of COVID-19
patients rise in non-survivors and advance with the disease's
worsening. PCR+ patients showed no significant difference in
these parameters. Perhaps the PCR methods and swab sampling
practices used at the epidemic’s beginning were insufficient for
diagnosis. Maybe the kits used for PCR testing did not have the
necessary success in detecting the COVID-19 virus. Applying
the correct swab technique and PCR kits may have taken time
to achieve success. For this reason, the virus may have settled
in the lung before PCR could diagnose it and caused the
patients to be diagnosed with computed tomography. The long
incubation time may negatively affect the results, depending

on when the health worker took the swab.

Whether interpreting all COVID-19 patients or investigating
between groups, 25-OH vitamin D levels were insufficient
in all cases. Similar results in all groups made it impossible
to compare the groups in terms of 25-OH vitamin D. More
importantly, 25-OH vitamin D values in the Turkish population
are generally insufficient. Scientists commonly accept that
25-OH vitamin D levels are low in the Turkish people, making
comparison difficult. 25-OH vitamin D deficiency is endemic
in Turkey. In "Turkish Diabetes, Hypertension, Obesity, and
Endocrinological Diseases Prevalence Study II" (TURDEP-II),
which is one of the most extensive research in Turkey, 9560
adults living in various areas were evaluated, and 93% had
serum 25-OH vitamin D levels less than 20 ng/mL [20]. The
prevalence of 25-OH vitamin D deficiency observed varied
from 24% to 99% in various studies and regions in the Turkish
population. Therefore, 25-OH vitamin D deficiency continues
to be a severe problem throughout Turkey. 25-OH vitamin D
concentrations may affect gender, age, pregnancy, season,
and cultural differences. Daily sunlight disclosure acts to
prohibit 25-OH vitamin D deficiency. Nevertheless, even in
sunny climates, 25-OH vitamin D deficiency is 50-97%, most
probably due to wearing clothes that leave little skin exposed
to sunlight. Given this information, 25-OH vitamin D deficiency
in patients does not significantly conclude than the general
population. In healthy Turkish people, 25-OH vitamin D levels
are generally low. It is inadequate to distinguish whether low
25-OH vitamin D levels cause COVID-19 or deficiency occurs

randomly because of reflecting the general population.

Institute of Medicine (IOM) achieved that 20 ng/mL 25-OH
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vitamin D and above were sufficient for adequate bone health
after reviewing the literature [21]. They reached this conclusion
via several observations, including those by Malabanan et al.
[22] and Primel et al. [23]. Scientists also determined that at least
30 ng/mL 25-OH vitamin D levels were sufficient based on the
bone biopsies. However, studies suggest that 25-OH vitamin D
deficiency is about 40% in Europe, and 13% are severely deficient
[24]. Therefore, there were questions about this deficiency and the
need for supplementation. Besides 25-OH vitamin D deficiency is
widespread worldwide, and many laboratory and clinical studies
have demonstrated a substantial relationship between chronic

diseases and acute conditions [25].

We suspect that the low 25-OH vitamin D levels we detected
in COVID-19 patients in our study are associated with getting
the disease and worsening the prognosis. In a pandemic like
COVID-19, 25-OH vitamin D deficiency makes it impossible
to compare patients with a healthy population. Also, 25-OH
vitamin D levels were not measured at diagnosis in most
patients, including in our study. Although it is known that
25-OH vitamin D regulates the immune system and protects
against viral respiratory system diseases, the pathophysiology
of COVID-19 infection has not been fully resolved, which
prevents us from reaching clear information. However, the lack
of an effective treatment fort the disease has led clinicians to
use different methods to prevent infection and illness severity.
In this respect, careful 25-OH vitamin D supplementation
may be beneficial, especially in hospitalized patients. Further
studies with control groups are essential to understand the

subject better and clarify the unknown points.
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Oz
Amag: Koroner arter hastaligi nedeni ile ameliyat yapilacak olan hastalarda semptomatik karotis arter darhginin tedavisi

hakkinda kilavuzlarda goris birligi saglanmis, asemptomatik hastalarda ise kesin goris birligi saglanamamistir. Bu
hastalara yaklasim seklimizi ve sonuclarimizi paylasmak istedik.

Gereg ve Yontemler: Ocak 2016-Ocak 2021 tarihleri arasinda koroner arter baypas cerrahisi uyguladigimiz tek tarafli
%70'ten ylksek karotis arter darligi bulunan asemptomatik 40 hasta (Grup 1) ile koroner arter baypas cerrahisi uygulanan
fakat karotis arter darligi olmayan 40 hasta (Grup 2) serebrovaskiiler komplikasyonlar ve cerrahinin sonuglari yoniinden
karsilastirildi. Tim hastalara koroner arter baypas cerrahisi uygulandi ve karotis arter darligina midahale edilmedi.

Bulgular: Preoperatif hipertansiyon goriilme orani Grup 1'de daha fazlaydi (%65 ve %32,5, p=0,007). Grup 1 hastalarda
koroner arter baypas ameliyati baypas greft sayisi Grup 2 hastalara gore daha fazla idi (3,25+0,58 ve 2,87+0,68, p=0,010).
Hicbir hastada major serebrovaskdiler olaya rastlanmadi ve mortalite gelismedi.

Sonug: Asemptomatik tek tarafli karotis darliginin eslik ettigi koroner arter hastalarinda koroner arter cerrahisinin givenli

oldugu sonucuna vardik. Bu konu ile ilgili kesin gorus birligine ulasabilmek icin cok merkezli prospektif arastirmalarin
yapilmasinin faydali olacaktir.

Anahtar kelimeler: koroner arter hastaligi; karotis arter darligi; koroner arter baypas

Sorumlu Yazar*: Kaan KAYA, Lokman Hekim Akay Hastanesi, Kalp ve Damar Cerrahisi Barbaros Mahallesi, Biklim Sokak, No:4 Kavaklidere-Cankaya ANKARA
e-mail: kaan.kaya@lokmanhekim.edu.tr

ORCID: 0000-0003-2243-9025

Doi: 10.18663/tjcl.971944

Gelis Tarihi: 15.07.2021 Kabul Tarihi: 23.11.2022

451


https://orcid.org/0000-0003-2243-9025
https://orcid.org/0000-0003-0812-2654

VAEN

TJCL Volume 13 Number 4 p: 451-455

Abstract

Aim: A consensus was reached in the guidelines on the treatment of symptomatic carotid artery stenosis in patients who
will undergo surgery for coronary artery disease, but no definite consensus was reached in asymptomatic patients. We
wanted to share our approach to these patients and our results.

Material and Methods: Between January 2016 and January 2021, 40 asymptomatic patients with unilateral carotid
artery stenosis greater than 70% (Group 1) who underwent coronary artery bypass surgery and 40 patients who
underwent coronary artery bypass surgery but did not have carotid artery stenosis (Group 2) were compared in terms of
cerebrovascular complications and surgical outcomes. All patients underwent coronary artery bypass surgery and carotid
artery stenosis was not intervened.

Results: The incidence of preoperative hypertension was higher in Group 1 patients (65% vs 32.5%, p=0.007). The number
of coronary artery bypass surgery bypass grafts was higher in Group 1 patients compared to Group 2 patients (3.25+0.58
vs 2.87+0.68, p=0.010). No major cerebrovascular accident was encountered in any patient and no mortality occurred.

Conclusion: We concluded that coronary artery surgery is safe in patients with coronary artery disease with asymptomatic
unilateral carotid stenosis. In order to reach a definitive consensus on this issue, it would be beneficial to conduct

multicenter prospective studies.

Giris

Koroner arter hastaligi ve karotis arter darliginin risk faktorleri
genellikle benzer risk faktorleridir. Bu nedenle bu iki hastalik
siklikla birbirine eslik etmektedir [1,2]. Ayrica bir arastirmada
koroner arter hastaliginin siddeti ile karotis arter hastaliginin
siddeti arasinda ¢ok belirgin bir iliski oldugu rapor edilmistir
[3]. Yani ¢cok damar koroner arter hastalarinda karotis arter
darligi da daha ciddi derecede oldugu gosterilmistir. Yapilan
bir baska arastirmada ise koroner arter hastaligi nedeni ile
operasyon yapilan hastalarda yiksek siklikta karotis arter
darligi oldugu bildirilmistir [4]. Koroner arter cerrahisine giden
hastalarda karotis arter darliginin bulunmasi perioperatif
inme icin belirgin bir risk faktortudir [5]. Bu nedenle koroner
arter baypas operasyonu yapilacak hastalarda karotis arter
darhginin arastirilmasi postoperatif inme riski hesaplamak
acisindan ¢cok onemlidir. Bu nedenle biz ve bircok merkez
koroner arter baypas cerrahisine giden her hastaya preoperatif
donemde tarama testi olarak karotis doppler ultrasound
yapilmasini rutin haline getirmistir.

Koroner arter baypas cerrahisi sonrasinda serebral

komplikasyonlarin goriilme orani literatiirde %2,5-15 oraninda
bildirilmektedir [6,7]. Koroner arter baypas cerrahisine giden
hastalarda semptomatik ve ozellikle bilateral karotis arter
darhg arter

bulundugunda koroner baypas O6ncesinde

karotis arter cerrahisinin uygulanmasi 6nerilmektedir [8].
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Diger yandan asemptomatik karotis darliginin koroner arter
baypas cerrahisinden 6nce tedavi edilmesinin norolojik
komplikasyonlar azalttigi da bildirilmistir [9]. Yakin tarihte
yapilan bir arastirmada koroner arter hastaligi nedeni ile
opere edilmesi planlanan ancak tek tarafli %60'In (izerinde
asemptomatik karotis darligi olan hastalarda koroner arter
cerrahisi Oncesinde karotis endarterktomi uygulanmis ve
hi¢c norolojik komplikasyon olmadigi tespit edilirken karotis
endarterektomi yapilmayan grupta ise %7,4 hastada inme
gelistigi rapor edilmistir [10].

Son 6 ay icerisinde semptomatik olan %70 ve (zeri karotis
darliklarinin  tedavisinde son yayinlanan ulusal tedavi
kilavuzumuzda karotis endarterektomi onerilmektedir [11].
Ancak koroner arter hastaligiile beraber karotis arter darliginin
tedavisinde koroner veya karotis lezyonlarinin hangisinin daha
once yapilmasi gerektigi veya eszamanl bir girisim yapilip
yapilmayacagi konusu heniiz tek bir karara baglanamamistir.
Bu konuya katkimiz olabilmesi icin hastanemize koroner arter
baypas ameliyati icin basvuran ve preoperatif tetkiklerde
%70-99 karotis darhd tespit ettigimiz fakat asemptomatik
olan hastalarda izledigimiz tedavi yolunu ve sonuglarimizi
paylasmak istedik. Henliz ulusal ve uluslararasi kilavuzlarda
tam bir gorus birligi saglanamamis olan bu hasta grubunda
daha sonra yapilabilecek cok merkezli prospektif arastirmalar
ve meta-analiz calismalarina katkida bulunmayi hedefledik.



Gereg ve Yontemler

Klinigimizin rutin protokoli olarak koroner arter baypas

cerrahisi planlanan her hastaya preoperatif tetkikler

sirasinda karotis doppler usg yapilarak olasi karotis arter
kritik
semptomatik karotid arter darligi tespit edilen hastalarda

darhgr arastirlmaktadir. Bilateral veya unilateral
karotid BT (bilgisayarli tomografi) anjiyografi veya DSA (dijital
substraksiyon anjiyografi) yapilarak koroner arter baypas
cerrahisi veya karotis arter cerrahisi tedavi kilavuzlarindaki
oneriler dogrultusunda uygulanmistir. Ancak asemptomatik
%70 ve Uzeri karotid arter darhigi olan hastalarda tedavi
protokollimiiz oncelikle koroner arter baypas cerrahisi
uygulamaktir. Bu arastirma Helsinki Deklarasyonuna uygun
olarak yapilmistir ve hastanemiz biinyesinde klinik arastirma
icin onay alinmistir. Her hastadan ameliyat Oncesinde
aydinlatilmis yazili onam formlan imza altina alinmistir.
Ocak 2016 ve Ocak 2021 tarihleri arasinda retrospektif
incelememizde kardiyopulmoner baypas (KBP) esliginde
koroner arter baypas greftleme cerrahisi (KABG) uyguladigimiz
ve tek tarafli %70 ve Uzeri karotis arter darligi bulunan
asemptomatik 40 hastanin dosya verilerine ulasildi (Grup
1: %70 ve Uzeri asemptomatik darlik olan hastalar). Kontrol
grubu olarak da yine ayni tarih éncesinde ayni teknik ile KABG
operasyonu olan fakat karotis arter darligi olmayan ardisik 40
hastanin dosya verilerine erisildi (Grup 2: Normal karotid arter
olan hastalar). iki tarafli %70 ve (izeri darligi olan hastalarda
izledigimiz tedavi protokoli ulusal kilavuzumuza uygun
hareketle farkli oldugu icin arastirmaya dahil edilmediler.
Ayrica daha 6nceden serebrovaskiiler olay (SVO) gecirmis
hastalar da son 6 aydir asemptomatik olsalar bile arastirma disi
tutuldular. Bunlara ilaveten operasyon sirasinda kanilasyon
oncesinde tespit edilen asendan aortada ileri kalsifik plaklari
bulunan hastalar da norolojik komplikasyonlar yoniinden
sonuclar etkileyebileceginden arastirma disinda tutuldular.
Acil koroner arter baypas cerrahisine alinan ve hemodinamik
olarak instabil olan hastalar da arastirmaya dahil edilmediler.
Tum hastalarin demografik verileri Tablo 1'de gosterilmistir.

Her iki grupta da preoperatif tetkiklerine baslamadan
once detayl bir anamnez alinarak karotis darhg: ile ilgili
semptomlarinin olup olmadig titizlikle sorgulandi. Rutin

kan biyokimya tetkiklerinin yanisira ekokardiyografi,

elektrokardiyogram, akciger grafisi ve karotis arter

doppler ultrasonografi de rutin tetkikler olarak uygulandi.
Ekokardiyografi ozellikle sol ventrikll ejeksiyon fraksiyonu
disuk olan hastalarda ventrikil icerisinde olasi trombdus
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varliginin ortaya konulmasi yéniinden 6énem arzetmektedir.
Bu nedenle ozellikle sol ventrikil ejeksiyon fraksiyonu
(LVEF)<%30 olan hastalar da sol ventrikil icerisinde trombdis
bulundurmaihtimalleri nedeniile arastirma disinda tutuldular.
Atriyal fibrilasyonu olan veya son 6 ay icerisinde tespit
edilmis atriyal fibrilasyon ataklari bulunan hastalar da olasi
tromboembolik olaylar ile sonuglar etkileyebileceginden bu
arastirmanin disinda tutuldular.

Karotis arter degerlendirmesi icin tim hastalar hastanemizde
ayni radyolog tarafindan GE Logig S7 Expert cihaz ile
9L-D probu kullanilarak degerlendirildi. Biitiin hastalar tek
cerrahi ekip tarafindan KBP esliginde ameliyat edildiler.
Her iki gruptaki hastalar da genel anestezi altinda median
sternotomi yapilarak sol internal torasik arter ve safen ven
greftleri hazirlandiktan sonra 300 U/kg heparin uygulanarak
aktive pihtilasma zamani 400-600 sn olacak sekilde kontrolleri
yapilmistir, gerekli durumlarda ilave heparin dozu eklenmistir.
Standart aorta-kaval kanilasyon yapilarak KPB'a gecilerek kros
klemp esliginde 28-32°C hipotermi altinda antegrad soguk
kan kardiyoplejisi ve topikal buz uygulanarak kalp arrest
edilmis ve distal koroner arter anastomozlari saglanmistir.
Isinmayi takiben koroner arterlere antegrad sicak kan verilerek
kros klemp kaldirilmistir. Hemodinamik parametreler kontrol
edilerek KPB'den ayrilinmis ve protamin uygulanarak rutin
kanama kontrolu ile operasyon tamamlanmistir.

Yogun bakimda entiibe kaldiklari slire, kanama miktarlari,
kanama nedeni ile cerrahi revizyona alinma durumlar,
inotropik  destek ihtiyaclari ve taburculuk sureleri
kaydedilmistir. Karotis lezyonu olan ve olmayan tim hastalar
taburcu edilirken medikasyonlarina mutlaka klopidogrel ve

asetil salisilik asit eklenmistir.
istatistiksel analiz

Tam istatistiksel incelemeler icin SPSS for Windows V.27 (IBM
Corp., Armonk NY, USA) istatistiksel yazilim programi kullanildi.
Surekli degiskenler ortalama + standart sapma, kategorik
degiskenler ise ylizde olarak tanimlandi. Stirekli degiskenler
t-test ile degerlendirildi. Kategorik veriler ise ki-kare testi ve
Fisher's exact test ile degerlendirildi. Bagimsiz p degerinin

0,05'ten kiiciik olmasi istatistiksel olarak anlamli kabul edildi.
Bulgular

Hastalarin demografik verileri Tablo-1'de 6zetlenmistir. Her iki
grubun demografik verileri karsilastinldiginda hipertansiyon
disindaki fark
g6zlenmedi. Preopertif incelemelerde hipertansiyon goriilme

verilerde istatistiksel olarak anlamh bir
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orani karotis darhgi olan grupta istatistiksel olarak belirgin
diizeyde daha fazla idi (p=0,007). Hastalarin operatif ve
postoperatif verileri ise Tablo 2'de gdsterilmistir. Bu verilerde,
karotis darligi bulunan hasta grubunda (Grup 1) koroner
arter baypas ameliyati sirasinda yapilan baypas sayisi Grup
2 hastalar ile karsilastinldiginda istatistiksel olarak anlamli
diizeyde daha fazla idi (p=0,010). Diger veriler kiyaslandiginda
istatsitiksel olarak anlamli bir farkhlik gézlenmedi. Karotis
stenozu olan gruptaki bir hastada postoperatif erken donemde
gecici gérme bulanikligi yasanmissa da saatler icerisinde bu
sikayeti kaybolmustur. G6z dibi muayenesi normal olarak
degerlendirildi. Her iki grupta da major SVO gorilmedi. Her iki

grup hastalarda da mortaliteye rastlanmadi.

Sonuglar

ileri karotis darligi bulunup asemptomatik olan hastalarda nasil
bir tedavi yolu izlenmesi gerektigi yillarca tartisma konusu
olmustur ve halen de devam etmektedir. Bu hastalarin bir kismi
koroner arter hastaligi nedeni ile ameliyat planlanirken ya
koroner anjiyografi sirasinda ya da preoperatif tetkiler sirasinda
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karotis doppler usg yapildiginda tesadiifen tani almaktadirlar.
Karotis arter hastaliginin koroner arter hastaligi veya periferik
arter hastaliklariile birlikte goriilme orani kayda deger orandadir.
Asemptomatik hastalar ise teshis konulamadan yasamlarina
devam etse de darligin ileri evrelerinde mindr-gegici veya ¢ok
daha agir ve mortal seyreden major serebrovaskiiler olay atadi
gibi bir semptom verene kadar sessiz kaldigi distintlmektedir.
Bircok asemptomatik karotis darligi olan hasta ise bir baska
hastalik arastirilirken tesadiifen tani almaktadir.

Koroner arter hastaligi nedeni ile baypas planlanan hastalarin
%8-14'tinde karotis arter darhgi gézlenirken [12], karotis arter
endarterektomi planlanan hastalarin ise %40inda koroner
arter hastaligina rastlanmaktadir [13]. Semptomatik karotis
arter hastaligi ile koroner arter hastaligininin beraberliginde
hangisinin durumu daha kritik olarak degerlendirilirse
gerektigi kilavuzlarda
belirtiimektedir. Ancak bu durum yine de yoruma aciktir. Her
klinik farkh tedavi protokolleri izlemektedir. Diger yandan yine
literatlirde %60-99 karotis darligi olan hastalar asemptomatik
olsalar bile karotis endarterektomi yapilmasinin mortaliteyi
azalttigi rapor edilmistir [14]. Bizim arastirmamiza gore ise
yapilmamasi da perioperatif mortaliteyi artirmamaktadir.

onceligin o cerrahiye verilmesi

Koroner arter hastaliginin ve karotis arter hastaliginin
etyolojisindeki faktorlerin bircogu ortak etkenlerdir. Sigara,
hipertansiyon, diyabet, hiperlipidemi gibi etkenlerin arterler
Uzerinde olumsuz etkilere sahip oldugu bir gercektir. Bu
nedenle arteriyel hasara neden olan tiim faktorler hem koroner
arterler hem de karotis arter veya daha da 6tesi intraserebral
arterleri etkilemesi tahmin edilebilir bir sonuctur. Bu nedenden
olsa gerek, %70 ve Uzeri karotis arter darligi bulunan hastalarda
koroner arter hastaliginin daha siddetli oldugunu bildiren
makaleler mevcuttur[3]. Bizim sonuclarimizda da bu arastirmaya
benzer sekilde karotis darligi bulunan grupta koroner arter
baypas greft sayisi diger gruba oranla istatistiksel olarak anlaml
diizeyde daha fazla oldugunu gozledik (Tablo 2). Bu durum ters
tarafindan bakilacak olursa, koroner arter hastaligini yapan asil
etyolojik faktdr hangisi ise benzer sekilde karotis arterleri de
daha siddetli etkiledigi seklinde yorumlanabilir.

Preoperatif verilere baktigimizda ise hastalarda hipertansiyon
gorilme oraninin hem karotis darligi hem koroner arter
darligi olan hastalar grubunda (Grup1) sadece koroner arter
hastaligi bulunan hastalara (Grup 2) gore belirgin derecede
daha yuksek oldugu g6zlenmistir (Tablo 1). Ashinda bu durum,
hipertansiyonun her iki hastaligin etyolojisinde énemli bir
faktor olarak rol oynadigini da distindirmektedir. Yine de
bu bilgiyi kesinlestirebilmek icin ¢cok daha genis kapsamli ve
cok merkezli arastirmalar yapilmasina ihitiyag vardir. Yapilacak
daha genis kapsamli bir arastirma ile koroner arter hastaligi ile



beraber hipertansiyon bulunmasinin karotis arter darligina da
yatkinhgi artirip artirmadigi arastiniimalidir.

Bizim bu arastirmada asil erismek istedigimiz kisim ise

asemptomatik karotis arter darhgi
karotis artere midahale edilmeden o6nce koroner arter

bulunan hastalarda

baypas ameliyati yapilmasinin hastalarda serebral iskemik
problemlere neden olup olmadigi konusunun aydinlatilmasina
destek olabilmektir. Bir hastada yaklasik 2 saat sliren gecici
bulanik gérme disinda hicbir hastamizda baskaca mindr veya
major serebrovaskiler olay yasanmadi. Bu bilgi 1siginda bu
tir hastalara yaklasimda, karotis arter ile ilgili yapilabilecek
girisimlerin koroner arter hastaliginin tedavisinden sonra
uygulanmasinin giivenli oldugu yorumuna vardik.

Sonuc olarak, koroner arter baypas cerrahisine giden ve bu
hastaliga eslik eden bilateral veya unilateral semptomatik
kritik karotis darliginda tedavi secenekleri ulusal tedavi
kilavuzumuzda belirtildigi sekli ile goris birligi kazanmistir.
Ancak bahsedilen ayni hasta grubunda (koroner arter baypas
cerrahisine giden) unilateral ve asemptomatik karotis darhgi
varliginda kilavuzlarda kesin bir gorus birligi saglanamamakla
birlikte oncelikle koroner arter cerrahisinin uygulanmasi ve
karotis arter darhgi icin semptomlarin gelismesini beklemek
veya cerrahi uygulamak secenekleri cerrahlarin ve merkezin
tecrlibesine birakilmistir. Biz de klinigimizde bu hasta grubuna
oncelikle koroner arter cerrahisi uyguladik, karotis darhg
icin tedavi seceneklerini uygulamayi sonraya biraktik. Bu
tercihimiz sonrasinda hastalarimizda karotis darligina bagh
herhangi bir komplikasyon gelismedigini gordik. Bu verilere
gore asemptomatik tek tarafli karotis darliginin eslik ettigi
koroner arter hastalarinda 6ncelikle koroner arter cerrahisinin
uygulanmasinin giivenli oldugu sonucuna vardik. Bu konu ile
ilgili daha kesin goris birligine ulasabilmek icin cok merkezli
ve ¢ok daha fazla hasta sayisi ile genis prospektif arastirmalarin
yapilmasinin faydali olacagi kanaatindeyiz.

Etik Kurul Onay

Bu arastirma retrospektif calisma seklinde yirutilmis olup
Lokman Hekim Akay Hastanesi Bashekimligi'nden yazili onay
alinarak yapilmistir. Ayrica bir etik kurula sunulmamistir.
Cikar catismasi / finansal destek beyani

Calismayi maddi olarak destekleyen kisi veya kurulus yoktur.
Yazarlarin herhangi bir ¢ikar dayali iliskisi yoktur.

Yazar Katki Orani Beyani

Yazarlar calismaya esit oranda katki saglamistir.
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" Orijinal Makale

Serum gamma glutamiltransferaz seviyesi stabil koroner arter
hastalarinda koroner kollateral dolasimin belirleyicisi olabilir mi?

Could serum gamma glutamyltransferase level be a predictor of coronary
collateral circulation in patients with stable coronary artery disease?
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Oz
Amag: Yiksek serum gamma glutamiltransferaz (GGT) seviyelerinin koroner arter hastaligi olan bireylerde ve akut koroner

sendromlarda kéti klinik sonuglarla iliskili oldugu gosterilmistir. Koroner kollateral gelisimi dokuyu hipoksiye karsi koruyan
¢ok onemli bir mekanizmadir. Bu calismada GGT seviyeleri ile koroner kollateral dolasim (KKD) arasindaki iliski arastirildi.

Gereg ve Yontemler: Calismaya koroner anjiyografi (KAG) uygulanan ve en az bir major epikardiyal koroner arterinde
%95 ve Uzerinde darlik saptanan 216 hasta (176 erkek, ort yas 62,8+9,6) geriye doniik olarak dahil edildi. KKD Rentrop
skorlama sistemi kullanilarak derecelendirildi. Az gelismis KKD grubuna rentrop 0-1 kollateral dolasimi olan, iyi gelismis
KKD grubuna rentrop 2-3 kollateral dolasimi olan hastalar alind.

Bulgular: Seksen (55 erkek, ort yas 62,6+9,2 yil) hasta az gelismis KKD grubunu; 136 (92 erkek, ort yas 62,9+9,8 yil) hasta
ise iyi gelismis KKD grubunu olusturdu. iki grup yas, cinsiyet, koroner arter hastalidi risk faktorleri, ilag kullanimi ve sigara
iciciligi agisindan benzer bulundu. Serum GGT seviyeleri ile koroner kollateral gelisimi agisindan iki grup arasinda anlamli
fark saptanmadi. Gensini skoruyla belirlenen koroner arter hastaligi yayginhdi (45+46 vs. 91+35, p<0.001) ve tutulan
damar sayisi iyi koroner kollateral gelisimiyle iliskili bulundu. Cok degiskenli lojistik regresyon analizinde tutulan damar
sayisinin (OR=0.98, p<0.001) koroner kollateral gelisiminin bagimsiz 6ngordiriictisi oldugu saptandi.

Sonug: Tutulan damar sayisi ve gensini skoru ile koroner kollateral gelisimi arasinda belirgin iliski saptanirken, serum GGT
diizeyleri ile koroner kollateral gelisimi arasinda iliski saptanmadi.

Anahtar kelimeler: koroner arter hastaligi; koroner kollateral dolasim; gamma glutamiltransferaz
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TEKELi SENGUL ve ark.
IGGT ile koroner kollateral dolagim iliskisi

Abstract

Aim: Elevated GGT level has been associated with poor outcome in coronary artery disease (CAD) and acute coronary
syndrome. Coronary collateral circulation (CCC) plays an important role to protect the tissue against hypoxia. We aimed to
evaluate the association between GGT levels and development of CCC, in patients with stable CAD.

Material and Methods: In total, 216 consecutive patients who underwent coronary angiography procedure and had
documented >95% degree of diameter stenosis in at least one major epicardial coronary artery were investigated
retrospectively. The CCC was graded according to the Rentrop scoring system. The poor CCC group included patients with
rentrop 0-1 CCC, and the good CCC group included rentrop 2-3 CCC.

Results: According to the Rentrop classification 136 patients (92 male, mean age 62,9+9,8 years ) had a good CCC and
80 patients (55 male, mean age 62,6+9,2 years) had a poor CCC. The two groups were similar with respect to age, sex, risk
factors, medications and smoking. There was no difference between the two groups in terms of serum GGT levels and CCC.
The gensini scores (45+46 vs. 91 +35, p<0.001) and the number of diseased coronary arteries were associated with high
collateralization. In multivariate logistic regression model, the number of diseased coronary arteries (OR=0.98, p <0.001)
was found to be the independent predictor of good CCC.

Conclusion: Number of diseased coronary arteries and the Gensini score were found positively correlated with CCC, but
no corelation was found between CCC and GGT levels in CAD.

Giris
Kollateral damarlarin  gelisimi  hipoksi veya iskemiye
miyokardiyal dokunun fizyolojik bir yanitidir, bdylece dokuya
kan akimi saglanmis olur. Koroner kollateral gelisiminin altinda
yatan mekanizmalar tam olarak agiklanamamakla birlikte,
miyokardiyal iskeminin dnemli rol oynadidi iyi bilinmektedir.
Bazi koroner arter hastalarinda koroner damarlarda ciddi
tikaniklik olmasina ragmen kollaterallerin gelismemesi ve
iskemik kalp hastaligi olan hastalar arasinda kollateral gelisimi
acisindan biyuk farklhilklar olmasi kollateral gelisimine birden
cok faktorin katkida bulundugunu distindirmektedir [1]. Bu
farkliga yol acan faktorler ise tam olarak bilinmemektedir.
ilgili
yapilmasinin ardindan ¢ok sayida biyobelirte¢ hastalik

Serolojik  biyobelirteclerle bircok  arastirmanin
teshisinde ve prognoz takibinde kullanilmaya baslanmistir
[2,3]. Koroner kollateral dolasim durumunu tahmin etmek igin
kolay ve kullanisli bir biyobelirte¢ arayisi bir ¢ok calismanin
konusu olmustur. Simdiye kadar koroner kollateral varligi
anjiyografik derecelendirme ile yapilmaktaydi. Ancak yakin
zamanda yapilan ¢alismalar bir dizi inflamatuvar (trombosit-
lenfosit orani, C-reaktif protein, endokan, serum tiroid
hormonu) ve anjiyografik biyobelirtecin (endotelin-1, vaskuler
endoteliyal bilyime faktorl, omentin-1, iskemi modifiye
albumin, Pleiotrofin) koroner kollateral dolagim hakkinda bilgi

verebilecedini gosterdi [4-9].

Keywords: coronary artery disease; coronary collateral circulation; gamma-glutamyl transferase

(GGT) bir taraftan

hepatobiliyer hastaliklarin hassas bir belirtecidir diger taraftan

Serum gamma glutamiltransferaz
proinflamatuar bir protein olarak gérev yapmaktadir. GGT'nin
karaciger ve akciger gibi dokularda ylksek oksijen radikallerine
yanitolarak yiikseldigi bildirilmistir. Ayrica GGT'nin dokulardaki
seviyesi glutatyon ve diger antioksidanlarla negatif korelasyon
gostermektedir [10]. Cesitli kardiyolojik hastaliklar ve serum
GGT duzeyleri arasindaki iliskiyi konu alan bircok calisma
yapilmistir. Yapilmis calismalar, serum GGT diizeylerinin
cesitli kardiyak durumlarda hastanin klinik sonucunu tahmin
etmede anlamli bir rolii olabilecegini gdstermistir. Ancak
GGT'nin koroner olaylari nasil etkilediginin ayrintili islevsel
mekanizmalari halen daha tam anlasilamamistir ve koroner
kollateral dolasim durumunu tahmin etmek igin kullanilip
kullanilamayacadi belirsizdir [11].

Bu nedenle biz de ¢alismamizda koroner kollateral gelisimini

tespit etmede ucuz ve kolay degerlendirilebilen bir

inflamasyon belirteci olan GGT'nin yararl olup olmayacagini

incelemeyi amacladik.

Gereg ve Yontemler

Hasta popiilasyonu

Bu calisma Subat 2011 ve Mayis 2012 tarihleri arasinda yapilan

retrospektif kesitsel bir calismadir. Kardiyoloji poliklinigine

miiracaat eden ve koroner arter hastaligi siiphesi ile koroner

anjiyografi (KAG) yapilan 4.970 hastadan koroner arter hastalgi
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tespit edilen ve Gi¢ major koroner epikardiyal arterden [Sol 6n
inen arter (LAD), sirkumfleks arter (Cx), sag koroner arter (RCA)]
en az birinde>%95 ve (zerinde darlik saptanan 970 hastadan
216's1 calismaya dahil edildi. Hastalarin klinik 6zellikleri, sigara
iciciligi ve kullandigi ilaglar hastane kayitlarindan tespit edildi.
Son 3 ay icinde gecirilmis akut miyokart enfarktisd, klinik
olarak stabil olmayan akut koroner sendrom ve gecirilmis
koroner bypass operasyonu olanlar; inflamatuvar ve/veya ciddi
sistemik hastalig, aktif hepatobiliyer hastaligi olan hastalar ve
alkol kullanan hastalar calismaya dahil edilmedi.

Laboratuvar testleri ve GGT

Hastalara koroner anjiografi Oncesi rutin olarak yapilan
tetkikler (tam kan sayimi, biyokimya, lipit profili) bazal
parametreler olarak alinmistir. Serum GGT aktivitesi 37 °C'de
enzimatik kolorimetrik testle 6l¢tldi (Roche/Hitachi analizord,
Mannheim, Almanya) ve L-gama-glutamil-3-karboksi-4-
nitroanilid substrat olarak kullanildi. Laboratuvarimizda
saglikh bireylerde serum GGT aktivitesi icin normal referans

araligi 8-61 U/l idi.

Aclik kan sekeri iki kez 126 mg/dI'nin lzerinde saptanan
veya daha O©nceden diyabet tanisi almis olan ve oral
antidiyabetik veya insulin tedavisi alan hastalar diyabet
grubu olarak tanimlanmistir. Kan basinci 140/90 mmHg ve
Uzeri olan veya halen antihipertansif tedavi almakta olan
hastalar hipertansiyon hastasi olarak degerlendirilmistir.
Total kolesterol >200 mg/dl olan ve/veya hiperlipidemi
hikayesi nedeniyle statin kullanan hastalar dislipidemik olarak
degerlendirilmistir. Unstabil angina, stabil angina pektoris,
akut miyokart infarktisi ve ST elevasyonsuz miyokard
enfarktlisi tanimlamalar Avrupa Kardiyoloji Cemiyetinin son
yayinladigi kilavuzlara gore yapild.

Koroner aniyografi ve koroner kollateral dolasimin (KKD)
degerlendirilmesi

Bitlin koroner anjiyografiler, Seldinger teknigi kullanilarak
femoral arteryoluile yapildi.En azbir major koroner epikardiyal
damarinda >%95 ve Uzerinde darlik saptanan hastalarda KKD
Rentrop siniflamasina gore yapildi [12]. Rentrop siniflamasina
gore yapilan degerlendirmede; Rentrop 0: Kollateral dolum
yok, Rentrop 1: Cok zayif olarak kollateral akim goéruliir ancak
epikardiyal arterler dolmaz, Rentrop 2: Parsiyel perfiizyon.
Epikardiyal arterler kontrast madde alir fakat tam dolmaz,
Rentrop 3: Tam perflizyon. Kontrast madde epikardiyal
damarlari tam doldurur. Rentrop 0 ve 1 kollateralleri olanlar“az
gelismis kollateralleri olanlar” ve Rentrop 2 ve 3 kollateralleri

458

"

olanlar da “iyi gelismis kollateralleri olanlar” olarak iki
grupta siniflandinidi. Kollateral dolasim, hastalarin klinik ve
laboratuvar o6zelliklerini bilmeyen 2 kardiyolog tarafindan
degerlendirildi. Koroner arter hastaligi yayginligi Gensini
skoruyla belirlendi [13].  Tutulan damar sayisi 1, 2 veya 3

damar hastaligi olarak belirlendi.
istatistiksel analiz

Verilerin analizi SPSS for Windows 11.5 paket programinda
yapildi. Strekli ve kesikli sayisal degiskenlerin dagihminin
normale yakin olup olmadigi Kolmogorov Smirnov testiyle
arastirildi. Tanimlayici istatistikler strekli ve kesikli sayisal
degiskenler icin ortalama + standart sapma veya ortanca (en
kiicik - en blylk) seklinde, kategorik degiskenler ise olgu
sayisi ve (%) biciminde gosterildi.

Gruplararasinda ortalama degerler yoniinden farkin dnemliligi
Student’sttestiyle ortanca degerleryoniinden farkin dnemililigi
ise Mann Whitney U testi ile arastirildi. Kategorik degiskenler
Pearson’un Ki-Kare veya Fisher'in Kesin Sonuclu Ki-Kare testiyle
degerlendirildi. Rentrop skoru ve laboratuar dl¢limleriyle GGT
arasinda istatistiksel olarak anlamli korelasyon olup olmadigi
Spearman’in Korelasyon testiyle incelendi.

Tek degiskenli istatistiksel analizler sonucunda kotu kollateral
gelisimi Uzerinde etkili olan veya etkili olabilecegi distinilen
olasi tim risk faktorlerinin birlikte etkileri Coklu Degiskenli
Lojistik Regresyon Analizi ile arastinldi. Tek degiskenli
istatistiksel analizler sonucunda p<0,25 olarak saptanan
degiskenler aday risk faktorleri olarak ¢oklu degiskenli modele
dahil edildi. Her bir degiskene ait odds orani ve %95 giiven
araliklar hesaplandi. p<0,05 icin sonuglar istatistiksel olarak
anlamh kabul edildi.

Bulgular

Galismamiza yaslan 35 ile 87 arasinda ve yas ortalamalari
62,8+9,6 olan, 69'u kadin (%31,9) ,147 'si erkek (%68,1) olmak
Uzere toplam 216 hasta alindi. Seksen hasta az gelismis KKD
grubunu, 136 hasta ise iyi gelismis KKD grubunu olusturdu.
iki grup arasinda yas, cinsiyet, diabetes mellitus (DM),
hipertansiyon (HT), hiperlipidemi (HL) ve sigara kullanimi
acisindan fark saptanmadi (p>0,05). Gruplara gore hastalarin
ila¢ kullanim oranlari arasinda fark saptanmadi. Aglik kan
sekeri, kreatinin, HDL, LDL, trigliserit, Urik asit seviyeleri
gruplar arasinda benzer bulundu (p>0,05). GGT seviyeleri
ile KKD arasinda anlamh fark bulunmadi (p>0,05). Gruplara
gore demografik ve klinik 6zellikleri; kullandiklar ilaglar ve
laboratuvar sonuclari tablo 1'de 6zetlenmistir.



Hastalar tutulan koroner arter sayisina gore gruplandirildiginda

tek damar hastaligi olan 60, iki damar hastaligi olan 72 ve ¢ok
damar hastaligi olan 84 hasta vardi. Bu i¢ grup koroner kollateral
gelisimi agisindan karsilastinldiginda iki damar hastalg
olanlarda koroner kollateral gelisimi, tek damar hastaligi
olanlardan fazla (p<0.05); Gi¢ damar hastaligi olanlarda koroner
kollateral gelisimi iki damar hastaligi olanlardan fazla saptandi
(p<0.05). Koroner arter hastaligi yayginhgr Gensini skoruyla
hesaplandi. Gensini skoruyla koroner kollateral gelisimi arasinda
pozitif korelasyon saptandi (45+46 vs. 91+35, p<0.001).
Hastalarin anjiyografik bulgulari tablo 2'de 6zetlenmistir.

Tek degiskenli istatistiksel analizler sonucunda p<0,25 olarak

saptanan yas, tutulan damar sayisi, sigara kullanimi, Gensini
skoru, hemoglobin ve kreatinin aday risk faktorleri olarak

A~
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IGGT ile koroner kollateral dolagim iliskisi

coklu degiskenli modele dahil edildi. Bakilan COX regresyon

analizinde tutulan damar sayisinin koroner kollateral
gelisiminin 6ngoriiciist oldugu saptandi (OR=0.98, p <0.001).

Stabil koroner arter hastalarda iyi gelismis koroner kollateral

dolasimin bagimsiz 6ngoriicileri tablo 3'de 6zetlenmistir.

Tartisma

Calismamizda serum GGT duizeyleri ile koroner kollateral gelisimi
arasinda iliski saptanmazken, koroner arter hastaligi (KAH)
yayginhdi arttikca koroner kollateral gelisiminin arttig tespit edildi.

Koroner kollateral gelisimi koroner arter hastalarinda prognozu
belirleyen en 6nemli etkenlerden biridir. KAH'lI hastalarda
iyi gelismis koroner kollateral dolasim; enfarktiis boyutunun
sinirlandirlmasi, sol ventrikiil fonksiyonunun korunmasi ve
mortalitenin azalmasiyla iliskilidir [1,14].  Koroner kollateral
olusumunu; koroner arter darliginin siddeti ve siiresi, endotelyal
disfonksiyon, endojen aracilar, HT, DM, HL, sigara icimi ve ilag
kullanimi gibi bircok faktor etkiler [1,6].

endojen biyomediyatorler; vaskiler endotelyal biylime faktord,

Anjiyogenezdeki

timor nekroz faktor alfa ve beta, fibroblast biyime faktord,
nitrik oksit, inflamatuar belirtecler ve nérohumoral faktorlerdir.
Ayrica miyeloperoksidaz gibi proinflamatuvar enzimler koroner
kollateral olusumunu artirirlar [1,6,8].
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Serolojik biyobelirteclerin tani, tedavive prognozu belirlemede
onemi her gecen gin artmaktadir. Cesitli kardiyolojik
hastaliklar ve serum GGT duzeyleri arasindaki iliskiyi konu
alan bircok calisma yapilmistir. GGT bir taraftan hepatobiliyer
hastaliklarin hassas bir belirteciyken, diger taraftan glutatyon
oksidatif

belirteci olarak gorev yapmaktadir [4]. Ayrica LDL kolesterol

metabolizmasiyla badlantisi  nedeniyle stres
oksidasyonunda indirekt olarak rol aldigi icin proaterojenik bir

enzim olarak kabul edilmektedir [15,16].

GGT kolay olciilen, ucuz bir testtir, ancak serum GGT duzeyleri
dislipidemi, hipertansiyon, diyabet ve metabolik sendrom gibi
koroner arter hastaligi risk faktorleri ile yakindan iliskilidir ve
serum dizeyi bircok durumdan etkilenebilmektedir. Lee ve
ark. yaptigi Framingham Heart Study GGT'nin yiksek viicut
kitle indeksi (VKI), ylksek kan basinci, yliiksek serum glukoz,
trigliserit ve LDL seviyeleri ile iligkili oldugunu gdstermistir
[71.
icin glicli ve bagimsiz bir biyobelirte¢ oldugu bulunmustur.

Ust referans araliginda GGT'nin, metabolik sendrom

Kardiyovaskdler risk faktorleri agisindan diizeltme yapildiktan
sonra yuksek GGT seviyeleri kardiyovaskiler hastalik (KVH)
riskinde %18 ve KVH'lara bagl 6lim riskinde %26’ lik bir artisla
iliskili bulunmustur. En yiksek GGT seviyesine sahip olan
hastalarda KVH riskinde %67’lik bir artis saptanmistir [17]. Bu
calisma dolasimda artmis GGT aktivitesinin metabolik sendrom
baslangicini, KVH olay riskini ve mortaliteyi 6ngordurebilecek
bir biyobelirte¢ oldugunu gostermistir [17].

GGT'nin KVH ve mortalite riski ile iliskisine iliskin epidemiyolojik
calismalardan elde edilen kanitlar soyle 6zetlenebilir; ilk olarak
ylksek GGT seviyeleri kardiyovaskiler olay,inme, KVH'a bagli 61im
ve tim nedenlere bagl 6ltm riskini genclerde daha belirgin olmak
tizere artinir. ikincisi yiiksek GGT seviyelerinin kardiyometabolik
risk faktorleri olan HT, HL, DM ve metabolik sendrom ile arasinda
guclu bir iliski vardir. Ancak yiiksek GGT aktivitesi ile akut iskemik
olaylar, 6zellikle akut miyokard enfarktlsu riski arasindaki iliskiye
iliskin mevcut kanitlar tutarli degildir [18].

Koroner kollateral gelisiminde biyobelirte¢ olarak GGT'nin
arastinldigi calismalar da mevcuttur. Ancak c¢alismalarin
blyluk kismi akut koroner sendromlu hastalar Uzerinde
yapilmistir [7,16,19]. Akut koroner sendrom oksidasyon ve
inflamasyonun ¢ok 6nemli role sahip oldugu bir sirectir.
inflamasyon ateroskleroz, aterosklerotik plak olusumu ve
pihti olusumunda rol oynayan baslica etkendir. Akut koroner
sendromlarda GGT seviyelerinin yikselmesi beklenen bir
durumdur [19].
faktorlerden biri tikaniklik gelistikten sonra gegen suredir

Koroner kollateral gelisiminde en onemli
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[1,3,4]. Ancak bunun tespiti kolay olmamaktadir. Bizim
calismamizda da tikaniklik gelistikten sonra gegen sire
bilinmiyordu. AKS hastalarinda kollateral gelisimi icin yeterli
stire bulunmamaktadir. Yapilan calismalarda KVH risk faktorleri
olan ve GGT seviyelerini etkileyen diger klinik durumlarin g6z
onidnde bulundurulmamasi GGT seviyelerindeki yiksekligi
yanlis dederlendirmeye neden olmus olabilir. Yine koroner
arter hastaligirisk faktorlerinden sigaraiciciligi ve alkol tiketimi
serum GGT dizeylerini etkilemektedir [16]. Calismamizda DM,
HT, HL ve sigara iciciligi agisindan gruplar arasinda fark yoktu.

Koroner kollateral gelisiminde en fazlarol oynayan faktorlerden
biri de hi¢ tartismasiz koroner arter hastaligi yayginhgidir
[4].  Serum GGT dizeyinin koroner arter hastaligi yikua
arttikca artmasi iyi kollateral gelisen hastalarda daha yuksek
saptanmasina neden olabilir. Cesitli calismalar géstermistir ki,
kollateral olusumu esas olarak koroner arter hastaligi ciddiyeti
ile baglantihdir. [1,3,4]. Daha 6nceki calismalarda oldugu gibi
bizim calismamizda da koroner arter hastaligi ciddiyeti ve
tutulan damar sayisi ile iyi kollateral gelisimi arasinda anlamli
iliski saptandi. Cok degiskenli lojistik regresyon analizinde
tutulan damar sayisi ve koroner arter hastaligi ciddiyetinin iyi
kollateral gelisiminde bagimsiz roli oldugu saptandi.

Genis epidemiyolojik c¢alismalardan elde edilen bircok
veri, yiksek GGT aktivitesinin KVH, KAH, HT, konjestif kalp
yetmezligi, kardiyak aritmiler ve KVH ile iligkili mortalite
GGT

belirlemesinde Vasan kriterlerini

ile iliskisinin varligini kuvvetle gostermektedir [20].
kardiyovaskuler riskin
karsilamaktadir [21]

faktorleri ve karaciger hastaligi ile olan karmasik iliskisi, GGT'

ancak GGT'nin kardiyovaskdler risk

nin KVH patofizyolojisinde dogrudan roli var mi yoksa GGT
ve KVH iliskisindeki nedensellik ile mi ilgili oldugu sorusunu
akla getirmektedir. Son veriler, geleneksel kardiyovaskdler
risk faktorlerine GGT eklenmesinin KVH veya KVH ile iliskili
mortalite icin risk tahminini iyilestirmedigini ileri stirmustar
[22-24].
dogrudan roli olup olmadigi veya birlikte var olan KVH risk

Bu asamada GGT'nin KVH'larin patofizyolojisinde

faktorlerinin veya komorbiditelerin bir epifenomeni olup
GGT'nin
KVH ile iliskili olarak bilinen kardiyometabolik risk faktorleri

olmadigi sorusu halen daha cevaplanamamistir.

tarafindan saglanan bilgilere ek fayda saglayip saglamadigini
degerlendirmek icin spesifik ayrici testlerin kullanildigi daha
genis kapsamli calismalara ihtiyag vardir.

Calismamizda bazi kisithliklar mevcuttur. Oncelikle calismamiz
tek merkezli retrospektif kesitsel bir calismadir; tim kohortu

yansitmamaktadir.  Ayrica  koroner  kolateral  gelisimini



degerlendirmek icin sadece koroner anjiyografiyi kullandik
bu da degerlendirmede yanilmaya neden olmus olabilir.
Koroner kollateral damarlarin intravaskiiler ydntemlerle
degerlendirilmesive caplarinin 6l¢iilmesifonksiyonlarthakkinda
daha glvenilir bilgi verebilir. Hastalardaki koroner arter
tikanikhiginin stresini bilmiyorduk. Son olarak ¢alismamizda
hastalarin VKI’ larinin hesaplanmamasi ve buna goére diizeltme

yapilmamasi sonuglarin giivenilirligini etkilemis olabilir.
Sonucg

Koroner kollateral gelisimi dokuyu hipoksiye karsi koruyan

onemli bir mekanizmadir. Bu nedenle koroner kollateral

gelisimini  etkileyen  faktorlerin  bilinmesi  6nemlidir.

Calismamizda  koroner  kollateral
GGT dizeyleri iliski

damar sayisinin koroner kollateral gelisiminin bagimsiz

gelisimiyle  serum

arasindaki saptanmazken, tutulan

ongordiritclsi oldugu saptanmistir.
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Association between serum MFG-E8 levels and coronary severity
index in patients with acute coronary syndrome

Akut koroner sendrom hastalarinda koroner arter hastaligi ciddiyeti ile
serum MFG-E8 dlizeyleri arasindaki iliski
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ABSTRACT

(CAD) in patients with acute coronary syndrome (ACS).

to SYNTAX score as low SYNTAX score <23 (n=75) and high SYNTAX score =23 (n=13).

the high SYNTAX group with a significantly lower LVEF (p = 0.014).

with non-ST segment elevation myocardial infarction (NSTEMI).

Key words: Myocardial infarction, SYNTAX score, Inflammation, MFG-E8, Acute coronary syndrome, TIMI risk score

Aim: MFG-E8 (milk fat globule-epidermal growth factor 8, also known as lactaderin) plays an important role in many
adverse clinical conditions such as atherosclerosis, angiogenesis, ischemia/reperfusion injury, and cancers. The present
study aims to investigate the association of serum MFG-E8 levels at admission with the severity of coronary artery disease

Material and Methods: A total of 88 patients were enrolled in the study. Patients were divided into two groups according

Results: In correlation analysis, there was no statistically significant correlation between serum MFG-E8 levels and
SYNTAX score (r = 0.029; p>0.05). However, there was a moderate and negative correlation between MFG-E8 levels and
Thrombolysis In Myocardial Infarction (TIMI) risk score (r = -0.365, p = 0.001). A slightly negative association between
serum uric acid level and MFG-E8 was also determined ( r = -0.232, p = 0.03). In addition, diabetes mellitus (p = 0.031),
monocyte to HDL ratio (p = 0.049), TIMI risk score (p = 0.004) and SYNTAX Il (p = 0.012) score were significantly higher in

Conclusion: The serum levels of MFG-E8 were not found to be correlated with the SYNTAX score, an indicator of worsening
clinical cardiovascular event risk and the severity of coronary artery stenosis. However, MFG-E8 levels were found to be
correlated with TIMI risk score, which is one of the most commonly used risk stratification model for patients presenting
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Amag: MFG-E8 (sut yagi globil-epidermal blylime faktori 8, laktaderin olarak da bilinir) ateroskleroz, anjiyogenez,
iskemi/reperfiizyon hasari ve kanserler gibi bir¢ok olumsuz klinik durumda 6nemli rol oynamaktadir. Bu calismada, akut
koroner sendrom (ACS) hastalarinda basvuru sirasinda serum MFG-E8 diizeyinin koroner arter hastaligi (CAD) ciddiyeti ile
iliskisini arastirmayr amagladik.

Gereg ve Yontemler: Calismaya toplam 88 NSTEMI hastasi alindi. Hastalar SYNTAX skorlama sistemine gore diisiik SYNTAX
skoru olanlar <23 (n=75) ve yiiksek SYNTAX skoru olanlar =23 (n=13) olarak iki gruba ayrildi.

Bulgular: Korelasyon analizinde, MFG-E8 ile SYNTAX skoru arasinda iliski saptanmadi (r = 0.029, p>0.05). Ancak, MFG-E8
ve TIMI risk skoru arasinda orta derece negatif korelasyon saptandi (r =-0.365, p = 0.001). Ek olarak, MFG-E8'in serum (irik
asit diizeyi ile hafif negatif iliskisi vardi (r =-0.232, p = 0.03). Ayrica SYNTAX skoru yiiksek olan grupta diyabetes mellitus (p
=0.031), monosit/HDL orani (p = 0.049), TIMI risk skoru (p = 0.004) ve SYNTAX Il (p = 0.012) skoru daha yiiksek saptanirken,
LVEF anlamli olarak daha dustkti (p = 0.014).

Sonug: NSTEMI hastalarinda MFG-E8 duzeyleri, daha kotu klinik kardiyovaskuler olay riski ve koroner arter hastalig
ciddiyeti gostergesi olan SYNTAX skoru ile iliskili degildir. Ancak, NSTEMI ile basvuran hastalarda en sik kullanilan risk

Introduction

Acute myocardial infarction (AMI) is an important cause of
morbidity and mortality all around the world. Atherosclerosis
plays a significant role in the development of the majority
of cardiovascular diseases [1,2]. In atherosclerosis, a gradual
accumulation of fibrous tissue and cholesterol in the form of
plaques resultsin narrowing of the arterial lumen and it is the main
cause of non-ST segment elevation acute myocardial infarction
(NSTEMI). Inflammation is a component of the atherosclerotic
process [3,4]. It is now widely accepted that all developmental
stages of atherosclerosis are mediated, in large part, by
inflammatory factors, including increasing plaque instability,
resulting in subsequent clinical events such as unstable angina,
myocardial infarction, sudden death, and stroke [5,6].

MFG-E8 is a peripheral glycoprotein that acts as a bridge
molecule between phosphatidylserine on apoptotic cells and
integrin receptors on phagocytes, thus playing a major role in
the phagocytosis of apoptotic cells in necrotic tissues [7,8]. It
is secreted by activated macrophages and dendritic cells and
performs a wide variety of functions in cellular physiology [8,9].
As an anti-inflammatory factor, it provides defense against
the adverse effects of inflammation. Therefore, MFG-ES8 is a
protective factorin coronaryartery disease (CAD). Membranes of
apoptotic cells are particularly rich in pro-inflammatory oxidized
Macrophage-derived MFG-E8
binds apoptotic cells by recognizing aminophospholipids

phospholipids. specifically
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siniflandirma modellerinden biri olan TIMI risk skoru ile serum MFG-E8 seviyeleri arasinda negatif iliski bulunmaktadir.

Anahtar Kelimeler: Miyokard enfarktiisii, SYNTAX skoru, inflamasyon, MFG-E8, Akut koroner sendrom, TIMI risk skoru

such as phosphatidylserine. Phagocytosis of apoptotic cells
has immunosuppressive effects on phagocytes; it has been
reported that proinflammatory cytokine production (eg, IL-
6) decreases in macrophages after phagocytosis of apoptotic
cells, whereas anti-inflammatory cytokine production (eg,
IL-10, TGF-B) increases [10,11]. In addition to its critical role in
efferocytosis, MGF-E8 possesses a known pro-angiogenic effect
supporting vascular endothelial growth factor (VEGF) function
in adult neovascularization [12]. However, a few studies have
been reported on the relationship between MFG-E8 and CAD.

In this study, we aimed to evaluate the association between
MFG-E8 levels and coronary severity index assessed by
SYNTAX score in patients with NSTEMI. Thus, we can estimate
the extent of CAD without invasive coronary intervention.

Material and Methods
Study Population

A total of 88 patients who presented to our emergency
department with a first episode of NSTEMI between December
2021 and February 2022 were consecutively enrolled in
this cross-sectional, single-center study. Exclusion criteria
included previous PCl or coronary artery bypass grafting
history, presence of decompensated heart failure, severe liver
and kidney diseases, autoimmune diseases, malignancies,
hematological disorders, severe valvular disease, and
inflammatory or infectious diseases. A definitive NSTEMI

diagnosis was made according to current guidelines [13,14].



Written informed consent was obtained from each patient
and the study protocol was approved by the Yozgat Bozok
University Ethics Committee. The study was conducted by the
principles of the Declaration of Helsinki.

Age, gender, history of CAD and cardiovascular risk factors
of the patients were recorded in their files. The patients with
repeated blood pressure measurements >140/90 mm Hg and
those onantihypertensive drugs were considered hypertensive
patients. The patients with fasting plasma glucose levels >126
mg/dL on multiple measurements and those on antidiabetic
medications were considered diabetic. The family history of
the patients with CAD was considered positive if 1 member of
the patient’s immediate family died suddenly before the age
of 65 years in the case of women or 55 years in the case of men
or there was a positive history of CAD.

Laboratory Measurements

Peripheral venous blood samples were obtained from the patients
by atraumatic puncture from the antecubital vein at the time
of diagnosis, before sending to the catheter laboratory. Levels
of blood biochemical parameters including urea, creatinine,
uric acid, sodium, potassium, lipid panel, and high-sensitivity
C-reactive protein (hs-CRP) were measured using the Beckman
Coulter AU 5800 autoanalyzer. Low-density lipoprotein (LDL) was
calculated using the Friedewald equation. An automated blood
cell counter (Beckman Coulter LH 750; Beckman Coulter Inc,,
USA) was used to analyze complete blood count variables.

The serum samples taken to measure the level of MFG-E8 were
centrifuged at 2000 rpm for 20 minutes at 4 °C. The serum
samples were separated and stored at -80°C until analysis. Serum
MFG-E8 levels were measured using a commercial ELISA (SunRed
Biotechnology Campany, Shanghai Sunred Biological Technology
Co,, Ltd. Hu Tai Road. Baoshan District. Sanghani, China.) kit.

Transthoracic echocardiography was performed in all patients
and Simpson's method was used to calculate left ventricular
ejection fraction (LVEF).

Angiographic Analysis

Standard Judkins technique (Expo;
Corporation, Natick, Massachusetts, USA) and Siemens Axiom
Sensis XP device (Munich, Germany) were used for coronary
angiography. Each coronary artery was visualized in at least two
perpendicular planes. All coronary angiographic images were
digitally recorded for quantitative analysis. According to clinical
practice standards, percutaneous coronary intervention (PCl)
was performed using iopromide (low osmolarity and non-ionic
contrast agent). Before the intervention, all patients received
180 mg of ticagrelor or 600 mg of a loading dose of clopidogrel
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and 300 mg of acetylsalicylic acid. Unfractionated heparin was
administered during the intervention. The use of the stent type
(naked or drug-coated) and the glycoprotein llb/llla receptor
inhibitor tirofiban is left to the discretion of the operator.

Two independent and experienced interventional
cardiologists, unaware of the patient’s clinical data, reviewed
the digital angiograms and calculated the SYNTAX scores.
There was no difference between interventional cardiologists
for the calculated SYNTAX scores. Each lesion 1.5 mm in
diameter and 50% stenosis was scored using the online
SYNTAX Score Calculator version 2.1 (www.syntaxscore.com).
According to this scoring system, the study population was
divided into two groups as those with low SYNTAX score <23

(n=75) and those with high SYNTAX score =23 (n=13).
Statistical Analysis

Statistical analysis was performed using SPSS software version
22.0forWindows (SPSSInc., Chicago, IL, USA).The Kolmogorov-
Smirnov test was used to determine the distribution pattern
of the data. Normally distributed continuous data were shown
as mean + standard deviation and abnormally distributed
continuous data as median (Interquartile range 25-75). On
the other hand, categorical variables were presented as
percentages and numbers. A t-test was used to compare
parametric continuous variables. Mann-Whitney U test was
used for non-parametric continuous variables. Categorical
variables were compared using Pearson’s chi-square and
Fisher’s exact test. Spearman correlation analysis was used to
determine the correlation of MFG-E8 levels with the SYNTAX
score. A value of p<0.05 was considered statistically significant.

Results

Atotal of 88 NSTEMI patients were included in this study. The average
age of 88 patients was 61.6 + 10.1 and 65.9% (58) of the patients
were male. The baseline demographic, clinical, laboratory, and
angiographic characteristics of study patients are shown in Table 1.

In correlation analysis, there was no statistically significant
correlation between serum MFG-E8 levels and SYNTAX score
(Spearman’s Rho: 0.029; p>0.05, Figure 1). In addition, no
correlation was found between inflammation biomarkers
(such as platelet/lymphocyte ratio, monocyte/HDL ratio,
systemic hs-CRP), LVEF, pro-brain
natriuretic peptide (pro-BNP) and serum MFG-E8 levels (Table
2). However, there was a moderate and negative correlation
between MFG-E8 levels and TIMI score (Spearman’s Rho:
-0.365, p = 0.001, Table 2). Moreover, a slightly negative
association between serum uric acid level and MFG-E8 was
also determined (Spearman’s Rho: -0.232, p = 0.03, Table 2).

inflammation index,
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Figure 1. Correlation of MFG-E8 levels and SYNTAX score

Patients were divided into two groups according to the
SYNTAX scoring system as those with low SYNTAX score <23
(n=75) and those with high SYNTAX score =23 (n=13). There
were no statistically significant differences in age, gender,
hypertension, and smoking status between the two groups (p
> 0.05). Diabetes mellitus (p = 0.031), monocyte/HDL ratio (p
= 0.049), TIMI risk score (p = 0.004) and SYNTAX Il (p = 0.012)
score were significantly higher in the high SYNTAX group with
a significantly lower LVEF (p = 0.014, Table 1). And also, there
was no significant difference between the groups in MFG-E8
levels (159.5 ng/L vs. 151.6 ng/L; p = 0.814, Figure 2).
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Figure 2. The relationship between SYNTAX groups and serum
MFG-E8 level

Discussion

Our results indicated that there was no statistical correlation
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between serum MFG-E8 levels and SYNTAX score, which is
an indicator of higher hospital mortality and more severe
in patients with NSTEMI. In
addition, no correlation was found between MFG-E8 levels

coronary atherosclerosis,

and inflammation biomarkers (systemic inflammation index,
platelet/lymphocyte ratio, monocyte/HDL ratio, hs-CRP),
LVEF, and pro-BNP. However, MFG-E8 levels were found to be
correlated with TIMI risk score.

Coronary atherosclerosis is the most important cause of CAD.
Intracoronary thrombus formation, which results from the
rupture or erosion of the atherosclerotic coronary plaque
and the incorporation of thrombogenic core and matrix
materials from the plaque into the circulation, is the initiating
mechanism of ACS [15]. In this process, inflammation plays a
role along with many other risk factors. In addition, cardiac
inflammation is a life-threatening complication of NSTEMI that
causes mortality and morbidity in the general population [16].
MFG-E8 plays important role in phagocytosis by maintaining
normaltissue and blood vesselintegrity underinflammationand
other associated stress conditions [17]. To date, MFG-ES8 studies
have been conducted in various animal models to demonstrate
the potentially beneficial effects of inflammatory diseases
(eg, colitis, renal, hepatic, and intestinal ischemia/reperfusion)
[18,19]. In the majority of cases, MFG-E8 is differently expressed
from the basal level under pathophysiological stress. In sepsis,
intestinal injury, and neurodegenerative disease, most studies
have reported down-regulation of MFG-E8 [20-22]. Inconsistent
with the above findings, other studies have demonstrated
increased production of MFG-E8 in human systemic lupus
erythematous [23] and melanoma [24].

In a study by Ait-Oufella et al, it was shown that MFG-E8
production decreased in atherosclerotic plaques [25]. In
the previous study, MFG-E8-deficient mice revealed greater
numbers of apoptotic cells, increased plaque necrosis, and
increased indices of inflammation (especially increased
interferon-gamma) in atheroma plaques compared with the
control group. Similarly, in another study, Dai et al showed
that the serum level of MFG-E8 was lower in CAD (n=295)
compared to controls (n=176) [26]. They also showed that
MFG-E8 concentration decreased from stable angina to acute
MI, thus MFG-E8 had a negative association with the clinical
classification of CAD [26]. Moreover, they found a significantly
negative correlation between Gensini score and the level
of MFG-E8 in patients with CAD [26]. This observation may
provide evidence that MFG-E8 has a role in predicting the
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severity of coronary artery stenosis. In our study, contrary
to previous studies, there was no correlation between serum
MFG-E8 levels and SYNTAX score. One of the reasons for
this result may be that our study population consisted of an
isolated NSTEMI group. In addition, the power of our study
may be low due to the small number of patients. Moreover,
pre-hospital medication such as statin used in our study
population may have affected serum MFG-E8 levels.

Hs-CRP level is an independent risk factor for CAD [27].
Several studies have reported that increased hs-CRP levels
are associated with an increased risk of stroke as well as an
increased rate of atherosclerosis progression in the carotid
vessels [28]. Dai et al reported that serum levels of MFG-E8
were negatively correlated with hs-CRP [26]. Because of
its protective effects, some studies have also focused on
treatment strategies using exogenous MFG-E8. These studies
determined that exogenous MFG-E8 can reduce inflammation
in sepsis and renal, hepatic, intestinal ischemia/reperfusion
injury by reducing proinflammatory cytokines, including
tumor necrosis factor-a, interleukin (IL)-6 and IL-1b [19].
Although these results come from animal experiments, large-
scale studies are still needed for clinical application.

Hyperuricemia is associated with increased mortality and poor
prognosis in patients with ischemic heart disease [29]. In a study
by Ndrepepa et al, high serum uric acid levels were found to be
associated with increased one-year mortality in 5000 patients
treated for acute coronary syndrome [30]. In another study by
Kojima et al, it was shown that serum uric acid levels were an
important marker in predicting heart failure and long-term
mortality [31]. In our study, in accordance with other studies,
a slightly significant negative correlation was found between
the anti-inflammatory factor MFG-E8 and serum uric acid levels.
High serum uric acid levels play an important role in oxidative
stress and free radical formation [32]. The fact that membranes
of apoptotic cells are rich in pro-inflammatory oxidized
phospholipids and MFG-E8 interacts with phospholipids on
these cells may explain the negative correlation between serum
uric acid levels and MFG-E8 in our study.

Another important feature of our study was that we found a
moderate and negative correlation between serum MFG-E8
levelsand TIMIrisk score.TIMlIrisk score has been demonstrated
to be an effective risk stratification tool for predicting in-
hospital mortality or 14-day mortality in patients with NSTEMI.
A score of 3 or more on the TIMI model is recommended to
have early invasive management with cardiac angiography
and revascularization if necessary. The TIMI risk score is
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predictive of the severity of the vascular disease making it
a good tool to predict the potential of coronary circulation
involvement in chest pain cases [33].

Conclusion

The serum levels of MFG-E8 were not found to be correlated
with the SYNTAX score. However, MFG-E8 levels were found
to be correlated with the TIMI risk score, which is one of the
most commonly used risk stratification model for patients
presenting with NSTEMI. We are of the opinion that further,
large-scale prospective studies are needed to determine the
role of MFG-E8 levels in acute coronary syndrome patients.

Limitations of the study

Nonetheless, there are some limitations to this study. First, the
sample size is relatively small due to the selection of patients
from a single hospital, and follow-up data are not available due
to the cross-sectional design of the study. Second, we were
only able to measure MFG-E8 levels at admission and we could
not perform serial measurements due to financial concerns.
Measurement of MFG-E8 levels after the acute phase of Ml will
provide additional information. Third, there were no patients
with obstructive CAD without NSTEMI. Finally, we did not
gather any data about pre-hospital medication such as statin
use that can affect the inflammatory process.
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COViD-19 Hastalarinda Uzun Dénem Komplikasyonlar ve Risk Faktorleri

Long-Term Complications and Risk Factors in COVID-19 Patients

Tugba YANIK YALCIN*'IE, Yagmur KURTULUSA, Enis Hikmet OZMERT?[, Alara KOCABICAK> &,
Ada KARADEMIRH, Defne SOYDAS?[, Ziilfii Can BALCI?[E, Mustafa Kaan CELIK2[, Elif DURUKAN3 [

'Baskent Universitesi Tip Fakdiltesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji, Ankara
2Baskent Universitesi Tip Fakiiltesi, Dénem 5 Tip Fakiiltesi Ogrencisi, Ankara
3Baskent Universitesi Tip Fakiiltesi, Halk Saghgi, Ankara, Tiirkiye.

Oz
Amag: Yeni Coranavirlis Hastaligi (COVID-19) geciren bazi kisiler, enfeksiyondan sonra post-COVID durumlar olarak

bilinen uzun vadeli etkiler yasayabilir. Bu calismanin amaci, COVID-19'un uzun dénem komplikasyonlarinin arastiriimasi
ve bunlarla iligkili risk faktorlerinin saptanmasidir.

Gereg ve Yontemler: Arastirmamiz kesitsel-analitik ve tanimlayici bir calismadir. 28 Nisan 2020 - 1 Subat 2021 tarihleri
arasinda SARS-CoV-2 PCR sonucu pozitif ¢ikan kisiler hastane bilgi yonetim sisteminden ulasildi. Katiimcilar telefon
ile aranarak standart bir anket uygulandi. Anket sonucunda elde edilen veriler IBM SPSS Version 25.0 istatistik Paket
Programi'na aktarilarak analiz edildi.

Bulgular: Toplam 421 hasta verisi ¢alismaya dahil edildi. Katiimcilarin %52,3'U erkekti. Yas ortalamasi 43,17+14,8 idi.
Katilimcilarin COVID-19 hastaligini gecirme durumlari %72 hafif hastalik, %18,3 orta siddetli hastalik, %9,7 siddetli hastalik idi.
Post-COVID semptomlar arasinda en sik semptom halsizlikti (%53), bunu kas agrisi (%29,5); hafiza problemleri (%29,5); nefes
darlidi (%29); depresyon (%24,5); uyku problemleri (%23,5); carpinti (%22,3); odaklanma problemi (%20,9) takip etmekteydi.
Post-COVID en az bir semptomu olan hasta sayisi 336 (%79,8) idi. Hastalik siddeti arttik¢a post-COVID durum da artmaktaydi,
bu oranlarhafif hastalik grubunda %75,9, orta siddetli hastalik grubunda %87, agir hastalik grubunda %95,1 idi (p=0,004).

Sonuglar: Post-COVID durum tanimri halen gelistirilmektedir. Post-COVID durumun risk faktorleri belirsizligini korumaktadir.
Risk faktorlerinin belirlenmesi ise klinisyenlere yol gosterecek ve hasta rehabilitasyonunun en etkili sekilde saglanmasina
yardimci olacaktir.

Anahtar kelimeler: post-COVID durumlar, Uzun COVID, COVID-19, risk faktorleri

Sorumlu Yazar*: Tugba Yanik Yalcin, Baskent Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji, 06490 Ankara, Tiirkiye
E-mail: drtugbayalcin@gmail.com

Orcid: 0000-0001-5996-8639

Doi: 10.18663/tjcl.1196482

Gonderim Tarihi: 31.10.2022 Kabul Tarihi: 23.11.2022

Bu ¢alisma 02/06/2021'de Bagkent Universitesi Tip Fakiiltesi XXII. Ogrenci Sempozyumunda sunulmustur.

470


https://orcid.org/0000-0001-5996-8639
https://orcid.org/0000-0002-3680-1681
https://orcid.org/0000-0001-6510-305X
https://orcid.org/0000-0001-9850-6357
https://orcid.org/0000-0002-2371-3877
https://orcid.org/0000-0001-6492-397X
https://orcid.org/0000-0002-4592-6267
https://orcid.org/0000-0002-8358-2274
https://orcid.org/0000-0002-8579-5564

VAEN

TJCL Volume 13 Number 4 p: 470-475

Abstract

Aim: Following infection, some people with Novel Coronavirus Disease (COVID-19) may experience long-term effects
known as post-COVID conditions. The aim of this study is to investigate the long-term complications of COVID-19 and to
determine the associated risk factors.

Material and Methods: The study design is a cross-sectional-analytical and descriptive study. People who tested positive
for SARS-CoV-2 PCR between 28 April 2020 and 1 February 2021 were obtained from the hospital information management
system. A standard questionnaire was applied by calling the participants by phone. The survey results data were analyzed
by transferring it to the IBM SPSS Version 25.0 statistical package program.

Results: Total of 421 patient data were included in the study. The mean age was 43.17+14.8 and 52.3% of the participants
were male. The participants’ COVID-19 disease status was 72% mild disease, 18.3% moderate disease, and 9.7% severe
disease. The most common post-COVID symptom was fatigue (53%), followed by muscle pain in 29.5%, cognitive
impairments in 29.5%, shortness of breath in 29%, depression in 24.5%, sleep problems in 23.5%, palpitations in 22.3%, and
focusing problems in 20.9%. There were 336 patients (79.8%) who had at least one post-COVID symptom. As the severity
of the disease increased, the post-COVID conditions also increased, the mild disease group had 75.9%, the moderate
disease group had 87%, and the severe disease group had 95.1% (p=0.004).

Conclusion: The post-COVID conditions definition is under development. The risk factors for the post-COVID condition still remain

Giris

Diinya Saglk Orgiitii tarafindan Mart 2020'de pandemi ilan
edilen Yeni Coranavirlis Hastaligi (COVID-19), Siddetli Akut
Solunum Sendromu Coronavirus 2 (SARS-CoV-2) virlisu
kaynakli genis spektrumda bircok farkli semptom gosterebilen,
bulasici bir hastaliktir [1]. COVID-19 hastaligi aslinda akut
solunum yolu enfeksiyonu olup kronik komplikasyonlara
neden olabilecegi tahmin edilemezdi. Ancak, yapilan
calismalarda SARS-CoV-2 enfeksiyonu sonrasinda bazi
hastalarin tam iyilik durumuna dénemedigi gézlenmistir. Bazi
hastalarda COVID-19 enfeksiyonundan birka¢ hafta sonra
yeni, tekrarlayan veya devam eden semptomlar mevcuttur.
Amerika Hastalik Kontrol Merkezi (CDC) akut COVID-19
enfeksiyonundan =4 hafta sonra ortaya ¢ikan cesitli belirti ve
bulgular icin "post-COVID durumlar" teriminin kullaniimasini
onermektedir [2]. Literatlirde “long COVID", “post-COVID
sendrom”, “post-akut COVID-19 sendrom’, “SARS-CoV-2
enfeksiyonunun post-akut sekeli”, “kronik COVID” gibi bir¢ok
isimlendirme mevcuttur [3]. Standartlastiriimis vaka tanimlari
halen gelistiriimektedir. Genel olarak, ‘post-COVID durumlar’
akut COVID-19 enfeksiyonunun ardindan olagan saghk
durumuna geri dénememe ile karakterize edilir.

Literatlirde halsizlik, yorgunluk, 6ksurik, basagrisi, kasagrisi,
nefes darligi gibi belirtilerin yani sira Erigskin Multisistemik
inflamatuar Sendrom (MIS-A) gibi énemli komplikasyonlara
da neden olabilecegi bildirilmistir [4]. Post-COVID durumlarin
patofizyolojisinden

sorumlu  potansiyel mekanizmalar

sunlari icerir: (1) virlise 6zgu patofizyolojik degisiklikler; (2)
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unclear. Determination of risk factors will guide clinicians and help to provide patient rehabilitation in the most effective way.
Anahtar kelimeler: post-COVID conditions, Long-COVID, COVID-19, risk factors

akut enfeksiyona yanit olarak immunolojik anormallikler
ve inflamatuar hasar; ve (3) kritik hastalik sonrasi beklenen
sekeller [5]. Ancak patofizyoloji halen tam aydinlatilamamistir.

Bu calismanin amaci, Baskent Universitesi Ankara
Hastanesi'nde SARS-CoV-2 PCR testiile dogrulanmis COVID-19
hastalarinda COVID-19’'un uzun dénem komplikasyonlarinin
arastirilmasi ve bunlarla iliskili risk faktorlerinin saptanmasidir.

Gereg ve Yontemler

Arastirmamiz bir anket calismasi olup kesitsel-analitik ve
tanimlayici  bir calismadir. Baskent Universitesi Ankara
Hastanesi’'nde 28 Nisan 2020- 1 Subat 2021 tarihleri arasinda
SARS-CoV-2 PCR sonucu porzitif ¢ikan kisilere hastane bilgi
yonetim sisteminden ulasildi. Katilimcilar 1 Nisan 2021-30 Mayis
2021 tarihleri arasinda telefon ile aranarak anket uygulandi.
Anketdemografik bilgiler (yas, cinsiyet, boy, kilo, sigarakullanimi,
alkol kullanimi, komorbiditeler, kullanilan ilaglar, COVID-19
gecirme siddeti) ve COVID-19 sonrasi bulgularin (halsizlik, kas
agrnisi, carpinti, bas agnisi, nefes darligi vb.) degerlendirilmesi
olarak iki bolim ve toplam 30 sorudan olusan standartlastiriimis
bir formdan olusmaktaydi. Tip fakiiltesi 6grencileri tarafindan
aranan katilimcilara, calismaya katilmak istediklerine dair sozel
onamlari alindiktan sonra anket uygulandi.

Katilimailanin gecirdigi hastalik siddeti, Diinya Saglik Orgtitii (DSO)
siniflandirmasina gore (¢ gruba ayrildi: hafif, orta ve siddetli [6].
Galismanin verileri IBM SPSS Version 25.0 istatistik Paket
Programi (IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.)'na aktarilarak
analiz edildi. Kategorik degiskenler sayi ve ylizde dagilimlari;



strekli degiskenler mean+SD ve median (minimum-
maximum) degerleri ile sunuldu. Bu analizler IBM SPSS
(Versiyon 25.0. Armonk, NY: IBM Corp) kullanilarak kategorik
degiskenler icin Chi-Square ve Fisher’s exact test kullanildi.

istatistiksel anlamlilik diizeyi p<0,05 kabul edildi.

Bu calisma Baskent Universitesi Tip ve Saglik Bilimleri Arastirma
Kurulu tarafindan onaylanmistir (Proje no:KA21/166).

Bulgular

Belirtilen tarihler arasinda 2212 SARS-CoV-2 PCR pozitif
sonuc saptandi. Hastalardan 213'G 18 yas alti idi. Hastalarin
41'i 6lmustl. Toplam 538 hastaya telefon ile ulasilabildi.
Bu hastalardan 105'i ankete dahil olmak istemedi, 12'si ise
demans veya konusma gicligu sebebi ile calismaya dabhil
edilemedi. Calismaya 421 katilimci verisi dahil edildi (Grafik1).
Katihmcilarin %52,3'G erkekti. Yas ortalamasi 43,17+14,8 idi.
Yas <25, 26-44, 45-64 ve =65 olarak dort gruba ayrildi. En ¢ok
katihmci %41,1 ile 26-44 yas grubu araligindaydi. Katilimcilarin
viicut kitle indeksi (VKI) ortalamasi 26,64+4,65 idi. VKi=30 olan
hasta orani %22,8 idi. Hastalarin %38,5'inde sigara, %27,1'inde
ise alkol kullanimi vardi. En sik komorbidite hipertansiyondu
(%15,9); bunu kronik kalp hastaligi (%9,7); diabetes mellitus
(%9,3) ve kronik solunum hastaligi (%7,4) takip etmekteydi.
Katiimcilarin COVID-19 hastaligini gecirme durumlari %72
hafif hastalik, %18,3 orta siddettehastalik, %9,7 siddetli
hastalik idi. Demografik 6zellikler tablo 1. de sunulmustur.
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Grafik 1. Calisma akis semasi

28 Nisan 2020- 1 Subat 2021 Baskent Universitesi Ankara
Hastanesi'nde SARS-CoV-2 PCR Sonucu Pozitif Cikan Kisiler

n=2212

Calismaya dahil edilmeyen

¢ 213 kisi 18 yas alti
* 41 kisi exitus

Telefon ile ulasilabilen kisi

n=538

Calismaya dahil edilmeyen

* 105 kisi katilmak istemedi
* 12 kisi demans/konusma
glglugi

Calismaya dahil edilen anket sonucu
n=421

Post-COVID semptomlar arasinda en sik semptom halsizlikti
(%53), bunu kas agrisi (%29,5); hafiza problemleri (%29,5);
nefes darligi (%29); depresyon (%24,5); uyku problemleri
(%23,5); carpinti (%22,3); odaklanma problemi (%20,9); bas
agnist (%20,4); anksiyete (%20,4); sersemlik (%15,4); koku
kaybi (%12,4); 6ksuruk (%11,9); ses kisikligi (%11,6); tat kaybi
(%10,5); istah azalmasi (%10,2) takip etmekteydi.
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Post-COVID en az bir semptomu olan hasta sayisi 336 (%79,8)
idi. Kadin cinsiyette post-COVID semptom gorilme olasiligi
erkeklerden yiksekti (p=0,005). Yas gruplari arasinda anlamli
farklihk saptanmadi, ancak 65 yas ve Ustl hasta sayimiz azd.
Sigara kullananlarda post-COVID semptom gorilme olasiligi
anlamliylksek saptandi (p=0,008). Komorbiteler ile post-COVID
durum arasinda anlamli fark saptanmadi. Gegirilen COVID-19
hastaligi siddeti ile post-COVID durum arasinda korelasyon
mevcuttu. Hastalik siddeti arttik¢a post-COVID durum goriilme
oraninin arttidl saptandi. Hafif hastallk grubunda %75,9
(230/303), orta siddetli hastalik grubunda %87 (67/77), agir
hastalik grubunda %95,1 (39/41) idi (p=0,004). Semptomlarin
hastalik siddetine gore dagilimlan ve istatistik degerlendirme

sonuclari tablo 2. de verilmistir. Bircok semptom siddetli hastalik
grubunda daha fazla sebat etmekteydi. Halsizlik (%75,6),
kas agrisi (%65,9), depresyon (46,3), anksiyete (%41,5), uyku
problemi (%41,5), odaklanma problemi (%39), basagrisi (%39),
yutkunma zorlugu (%26,8) gibi durumlar siddetli hastalik
geciren grupta anlamli yuksekti (sirasiyla p<0,001; <0,001;
0,003; 0,002; 0,016; 0,010; 0,007; <0,001).

Oksiiriik (%24,7) ve sersemlik (%20,8) semptomlari ise orta
siddette hastalik geciren grupta diger gruplardan daha
yuksekti (sirasiyla p<0,001; 0,310).

Devam eden semptomlarin gecirilen COVID-19 hastalig
siddetine gore dagilimlari grafik 2. de gosterilmistir.

Grafik 2. Semptomlarin tiim grupta ve hastalik siddetine gére dagilimi
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Bu calismada glnimiizde COVID-19 gecirmis bireylerde
en az dort hafta sonra devam eden veya yeni ortaya c¢ikan
semptomlari arastirdik. Calismamizin sonuglarina dayanarak
COVID-19 geciren kisilerde post-COVID durum oranini %79,8
bulduk ve bu oranin hastaligi adir geciren grupta %95,1'e
yukseldigini raporladik. Post-COVID durum sikhginin hastaligi
siddetli gecirenlerde, hafif/orta siddette geciren kisilere gore
daha fazla oldugunu saptadik. Literatiirde de benzer sekilde
raporlanmistir [7-8]. Hastaligi siddetli geciren kisilerdeki bu
durum baz farkh yorumlari da beraberinde getirmektedir.
Post-COVID durum mu, yoksa post akut stres bozuklugu mu
veya yogun bakim sonrasi sendromu mu oldugu tartismalidir.
Ancak yogun bakim sonrasi stres bozuklugunun COVID-19
hastalarindan dortte lclinde gorildigi raporlanmistir [8].

Calismamizda post-COVID en sik semptom halsizlikti.
Literatlrdeki bircok calismada da halsizligin en sik semptom
oldugu raporlanmistir [9-10]. Calismamizda ikinci sikhkta
saptadigimiz semptomlardan biri hafiza problemleri idi.
COVID-19’un beyin dokusuna ensefalit, serebrovaskdiler
olaylar, embolizm gibi cesitli sekillerde zarar verebilecegi
gosterilmistir [11]. Beyin sisi; dislinme ve konsantrasyonun
etkilendigi, zihinsel olarak yavas, aralikli veya bulaniklik
sikayetlerini kapsayan genel bir terimdir. Hafiza, konsantrasyon
ve dusinme problemleri ile olan kisiler literatlirde
azimsanmayacak sayida bildirilmistir [12]. Calismamizda her
bes hastadan birinde depresyon, uyku problemi ve odaklanma
problemi  gibi norolojik semptomlar kaydettik. Tim bu
norolojik semptomlarin COVID-19 sonrasi goriilme siklig
hastaligi siddetli geciren grupta diger gruplardan anlamh
yuksekti. Asadi-Pooya ve arkadaslari ¢calismalarinda COVID-19
sonrasi beyin sisinin kadin cinsiyet, baslangicta solunum
semptomlarinin olmasi ve hastaligin ciddiyeti (yogun bakim

Unitesine yatis) ile dnemliiliskileri oldugunu bildirmistir [13].

Calismamizda kadinlarda post-COVID durum gorilme sikhgini
erkeklerden yiiksek oldugunu raporladik. Kadin cinsiyette post-
COVID durum gorilme sikhginin anlaml yiksek oldugunu
gosteren yayimlar mevcuttur [13-14]. Yas gruplarina gore
degerlendirdigimizde 26-44 ve 45-64 yas araliinda sebat
edensemptomlarin sikliginin diger yas gruplarindan yiksek
oldugunu saptadik. Carvalho-Schneider ve arkadaslar post-
COVID 30. ve 60. giinleri degerlendirdikleri calismalarinda,
benzersekilde 40-60yasarasinin sebateden semptomlarlagiclii
iliskisi oldugunu raporlamislardir [15]. Bizim ¢alismamizda 26-
44 yas arasinda post-COVID durum orani diger yas gruplarindan
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daha yuksektir. Ancak ¢alismamizda 65 yas ve Uizeri populasyon
sayisi dusuktir. Bu nedenle bu sonug gercegi yansitmayabilir.

ilging olarak devam eden semptomlar icinde &ksiiriik ve
sersemlik semptomlari hastaligi orta siddette geciren grupta
siddetli geciren gruptan daha yiiksekti. COVID-19 primer viral
pnémoniye neden olmaktadir ve akut dénemde hastaligin
radyolojisinde bilateral alt zonlarda subplevral buzlu cam
goriniima, konsolidasyon mevcuttur. Bu durumun nedenleri
arasindafokal 6dem ve diffliizalveolar hasar yer almaktadir [16].
COVID-19 hastaligi sonrasi devam eden 6kstirlk sikayeti daha
cok agir pnémonili hastalarda bildirilmis olsa da hastanede
tedavi olmayan, hastaligi hafif-orta geciren kisilerde de
raporlanmistir [17]. Turktas ve arkadaslar hastahdi hafif, orta
agirlikta pndmoni ile geciren hastalara taburculuktan sonra 3.
ayda kontrol 6nermektedir [16].

Bu calisma baz kisitliliklar icermektedir. Anket calismasi
olmasi nedeni ile kisilerin bildirdigi sikayetlere dayanmaktadir.
Katimcilar hastaneye cagirilarak herhangibir test, klinik,
psikolojik veya biyolojik degerlendirme yapilmamistir.
Bulgularimiz, bu kohortta bir kontrol grubunun olmamasi ve
COVID-19 6ncesi degerlendirmelerinin olmamasi nedeni ile
sinirhdir. Caismamizda 25 yas alti ve 65 yas Ustl gruplarda
katihmci sayisi dusiiktir. Bu durum bu gruplar icin 6ngoriide
bulunulmasinizorlastirmaktadir. Bir diger kisithlik ise hastalarin
ast durumlarinin kaydedilmemesidir. Bu alandaki calismalarda
farkli zaman dilimleri COVID sonrasi durum olarak alindidi icin
calismalarin birbiriyle karsilastiriimasi zordur.

Sonucg

COVID-19 hastaligr akut solunum yolu enfeksiyonuna neden
olsa da tiim diinyada hastaligi gecirdikten haftalar, aylar sonra
sikayetleri devam eden veya yeni sikayetleri olan vakalar
bildirilmektedir. Post-COVID durumun risk faktorleri halen
belirsizligini korumaktadir. Post-COVID durum taniminin
standartlastinlmasi  bu alandaki c¢alismalarin  kalitesini
artiracaktir. Risk faktorlerinin belirlenmesi ise klinisyenlere
yol g0Osterecek ve hasta rehabilitasyonunun en etkili sekilde

saglanmasina yardimci olacaktir.
Maddi destek ve cikar iliskisi

Galismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikar dayali iliskisi yoktur

Yazar katkilari

Tum yazarlar yaziya esit katkida bulunmus ve yazinin son halini
kabul etmislerdir. Calismanin dizayni: TYY, YK, EHO, AK, ADA
K., DS, ZCB, MKC, ED; Veri toplanmasi, analizi ve sonuclarin
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1 Orijinal Makale

Skafoid Kiriklarinda Elixhauser ve Charlson Komorbite Indekslerini
Kaynamama Riskini Degerlendirmede Kullanabilir miyiz?

Can We Use the Elixhauser and Charlson Comorbidity Indices to Assess
Nonunion Risk in Scaphoid Fractures?

Deniz Gurler* &

Ortopedi ve Travmatoloji Klinigi, Samsun EgJitim ve Arastirma Hastanesi, Samsun, Turkiye
0z

kaynamamasi arasinda bir iliski olup olmadigi incelenmistir.

indeksinin ROC, AUC ve Youden indeks J degerleri kiyaslanmistir.

J=0,3333 ve duyarlihgi %47,62 6zgilligi ise %85,71 bulunmustur.

kaynamamasinin éngorilmesi icin uyarici bir 6lcek olarak kullanilabilir.

Anahtar Kelimeler: Skafoid Kaynamama, Elixhauser Komorbidite indeksi, Charlson Komorbidite indeksi, Pseudoarthroz,

Sonug: iki komorbidite indeksi de yiiksek duyarli sonuclar verememektedir. Fakat her ikisinin de yiiksek &zgiilliikleri

Komorbidite indeksi ile elde edilen yiiksek puanlar kaynamama ile iliskili oldugu séylenemez iken, aksine Charlson
Komorbidite indeksi ile yiiksek puanlananlarda kaynamama ihtimalinin cok yiksek oranlarda olmasa da oldugunu
soyleyebilir. Bu bulgular 1siginda Charlson Komorbidite indeksi'nin duyarligina fazla glivenmemek sartiyla skafoidin

Amag: Kiriklar arasinda, kaynamama problemiile bilinen skafoid kiriklari igin pek ¢ok risk faktortiniin oldugu bilinmektedir.
Fakat kaynamama icin &ngérii sunan bir ydntem yoktur. Bu calisma ile popiiler iki Komorbidite indeksi ile skafoid kemigin

Gereg ve Yontemler: Eyllil 2009 - Eylil 2019 yillan arasindan skafoid kirik tanisi ile tedavi edilen 455 arasindan kriterlere
uyan 56 hastanin hastane bilgi yonetim sistemi (izerinden verileri taranmustir. Elixhauser ve Charlson Komorbidite indeksleri
hesaplanmistir. Veriler yas, cinsiyet ve indeksler arasi iliskiler ydontinden incelenmistir. Skafoid kaynamamanin komorbidite
indekslerinin yordayici (tahmin edici) olarak kullanilabilmesi icin ikili (Binary) Logistik Regresyon analizleri yapilmistir.
Alici isletim karakteristigi (ROC) egrisi, egri alti alan degerleri (AUC) ve Youden indeksi hesaplandi. Her iki komorbidite

Bulgular: Hastalarin, 21/56 (%37,5) kaynamamisti. Cinsiyet dagiliminda 10/56 (%17,9) kadin, 46/56 (%82,1) erkek
idi. Ortalama yaslar 38,4 +14,2 olarak hesaplanmistir. Kaynamamanin, Charlson Komorbidite indeksi ve Elixhauser
Komorbidite ile zayif pozitif iliskileri oldugu gériildi. Charlson Komorbidite indeksi, skafoid kaynamamasinda istatistiksel
olarak anlamli degisken olarak bulunmustur. Aralarindaki olasilik orani (OR) 1,430 bulunmustur. Elixhauser Komorbidite
indeksi, skafoid kaynamamasinda istatistiksel olarak anlamli degisken olarak bulunmustur. Aralarindaki olasilik orani (OR)
1,189 bulunmustur. Charlson Komorbidite indeksi icin AUC=0,674 P=0,0223 ve Youden indeks J=0,3810 ve duyarlilig:
%66,67, 6zgulligi ise %71,43 bulunmustur. Elixhauser Komorbidite indeksi icin AUC=0,667 P=0,0221 ve Youden indeks

nedeniyle, dusiuk puan alanlarda kaynama sorunlarini daha az yasayacagimizi 6ngérmek yanlis degildir. Elixhauser
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ABSTRACT

Aim: There are many risk factors for scaphoid fractures known for the problem of nonunion between fractures. But no
method provides a prediction for nonunion. This study investigated whether there is a relationship between the two
common comorbidity indexes and scaphoid fusion.

Material and Methods: Between September 2009 and September 2019, data from 56 patients who met the criteria
were scanned from 455 patients who were treated with a diagnosis of scaphoid fracture via the hospital information
management system. Elixhauser and Charlson’s comorbidity indices were calculated. The data were examined for age,
sex, and relationships between the indices. Binary logistic regression analyses used the nonunion scaphoid comorbidity
indices as predictors. The receiver operating characteristic curve (ROC), the area under curve (AUC), and Youden index
were calculated. ROC The AUC and Youden index J values of the two comorbidity indices were compared.

Results: Of the patients, 21/56 (37.5%) were nonunion. Regarding gender distribution, 10/56 (17.9%) were female,
and 46/56 (82.1%) were male. Their average age was 38.4 £14.2 years. Nonunion was weakly positively associated with
Charlson Comorbidity Index and Elixhauser Comorbidity. The Charlson Comorbidity Index proved to be a statistically
significant variable with scaphoid nonunion. The odds ratio (OR) between them was reported to be 1.430. The Elixhauser
comorbidity index proved to be a statistically significant variable with the scaphoid infusion. The odds ratio (OR) between
them was reported to be 1.189. For the Charlson comorbidity index, an AUC value of 0.674 (P=0.0223), a Youden index of
0.3810 (66.67%), and a specificity of 71.43% were found. For the Elixhauser Comorbidity Index, AUC=0.667 P=0.0221 and
Youden Index J=0.3333, a sensitivity of 47.62% and a specificity of 85.71% were determined.

Conclusion: Neither of the comorbidity indices leads to susceptible results. However given the high specificity of both
indices, it is not incorrect to predict that those with low scores will have fewer bone union problems. However, while the
high scores on the Elixhauser Comorbidity Index cannot be associated with nonunion, we can say, on the contrary, that
the probability of nonunion is not very high in those who scored high on the Charlson Comorbidity Index. Given these
results, Charlson can be used as a stimulating scale to predict scaphoid nonunion, provided that one does not rely too

much on the sensitivity of the Comorbidity Index.

Giris

El bilek travmalari giinliik hayatta, acil ve poliklinik sartlarinda
sik gorilen travmalardir. Bunlar arasinda, oncelikle tanisi ve
sonrasinda yuksek kaynamama oranlari ile takip ve cerrahi
tedavilerinde problemler olan skafoid kiriklarinin ayri bir yeri
vardir. Skafoid, karpal bolgenin en sik kirllan kemigidir. Alti
ay sonunda kaynama olmadiginda, kaynamama (nonunion)
kabul edilir ve bunun orani 15%'dir. Kaynama konusunda
pek cok risk faktori tamimlanmistir: kirk lokalizasyonu (ug
kiriklari), kemik vaskularizasyonu ve avaskiler nekroz, karpal
ansitabilite, agir ig, titdn Granleri kullanimi [1]. Fakat bunlarin
kaynamama Uzerine ne derece etkili oldugu ve hangilerinin
daha fazla oncll sebep oldugunu bilmemektedir. Halen
skafoid de dahil hicbir kemik icin kaynamamayi 6nceden
tahmin edebilecegimiz bilinen bir yontem yoktur.

Bu calismadaki birincil amag, kaynamama sansi yiiksek ve
konvansiyonel yontemlerle (algilama, atelleme veya ortez

477

Keywords: Scaphoid Nonunion, Elixhauser Comorbidity Index, Charlson Comorbidity Index, Pseudoarthrosis,

ile takipler) basarisiz olma ihtimalimi fazla olan hastalarin
tespitinin yapilmasi ve cerrahi tedavinin oncelikli olabilmesi
icin yol gosterici bir parametre veya algoritmanin temeli
olabilecek bir yontem bulunmaya calisilmasidir. Bu amacla
calismada, son yillarda 6zellikle ileri yas kiriklarinda ve kronik
hastaliklarin takiplerinde 6nerilen komorbidite indekslerinin
skafoid kiriklarinda
kullanilmasi incelenmistir.

kaynamama ihtimalini tespit igin

Geregler ve Yontem

Saglk Bilimleri Universitesi, Samsun Egitim ve Arastirma
Hastanesi Bilimsel Arastirmalar Etik Kurulu 01.Aralik.2021 tarihli
GOKA/2021/19/3 numarali karar onayi ile ¢alisma yapilmistir.
ilk olarak, 01.Eylil.2009 ile 01.Eylii.2019 tarihleri arasinda
Samsun Egitim ve Arastirma Hastanesi'nin kullandigi bilgi
yonetim sistemi olan FonetHBYS® Uzerinden S62.0x kodlari
(ICD-10 kodlama sisteminde skafoid kirigina ait kodlar) taranarak

ulasilan 448 hastanin bilgileri incelendi. Hastalarin komorbidite



hesaplamalarinda kullanilacak saglik durumlarina ait verilerine
bilgi yonetim sisteminden bakilmistir: kardiyovaskuler sistem
hastaliklarina ait veriler, pulmoner sistem hastaliklarina ait
veriler, endokrin sistem hastaliklarina ait veriler, norolojik sistem
hastaliklarina ait veriler, bobrek veya karaciger yetmezligi,
konnektif doku hastaligi veya romatolojik hastalik dykisu, peptik
Ulser, onkolojik hastalik dykleri, ilag madde veya alkol kullanimlar,
recete gecmisleri ve eski muayene kayitlarindaki tani bilgileri
gibi. ilk travma esnasinda ve takiplerinde kaynama hakkinda
karar vermeye yetecek sayida radyolojik goriintilerine ulasildi
(Sekil 1). Komorbidite indekslerini hesaplanmasinda kullanilacak
verilere ve radyolojik goriintilere ulasilamayan 355 hasta calisma
disi birakilmistir. Skafoid ug¢ bolge kiriklar (n=14), ayni taraf
ekstremitede kirk veya ciddi travma olanlar (n=8), ve daha 6nce
ayni taraf skafoidten cerrahi gecirmis olanlar (n=15) da calisma

disi birakildi. Tim hastalar cerrahi disi (atel, alg, ortez ve benzeri)
tedaviler ile takip edilen hastalardan secilmisti. Tim kriterlere uyan
56 hasta, ayrintill incelemeye tabii tutulmustur (Sekil 2).

Sekil1. 23 yasinda erkek bir hastanin yedinci ay itibariyle skafoid
kirnginda kaynama olmadigini gosteren iki yonli el bilek grafisi
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Skafoid Kemik Kiriklar

(n=448)
Calegma dige
[ Yeterli tibbi verisi olmayanlar (n=355)
Verilerine
ulagilabilen
Skafoid Kemik
Kinklari (n=93)
Cohgme o Ug kinklar (n=14)
> Ayni tarafta baska kingi olanlar (n=8)
Skafoid cerrahisi gecirmisg olanlar (n=15)

|

Kaynama
olmayanlar Kaynama olanlar
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Sekil 2. Calisma Randomizasyon Akis Semasi

Acik kaynak kodlu R tabanli istatistik programi olan Jamovi
2.3.9.0 [2] ile analizler yapilmistir. Yas, cinsiyet verileri kaydedildi.
Alti aylk takipleri sonrasi yeterli radyolojik belirtisi olmayan
hastalar kaynamamis kabul edilerek kaydedilmistir. Elixhauser
Komorbidite indeksi [3] ve Charlson Komorbidite indeksi [4]
cevrimici web siteleri Uzerinden hesaplanip kaydedilmistir.
Hesaplanmis olsa da,
riski ylzdeleri analizlere eklenmedi. Verilerin aralarindaki
korelasyon iliskisi icin x2 iliskilendirme testi, Kendall'in Tau-B (1)
degerlerine ve Mantel-Haenszel testine bakilmistir. Komorbidite
indekslerinin kaynamama icin tahmin olarak kullanilabilirligini
dlcmek icin ikili (Binary) Lojistik Regresyon analizleri yapildi. Alici
isletim karakteristigi (ROC) egrisi, egri alti alan degerleri (AUC)
ve Youden indeksi hesapland. Her iki komorbidite indeksinin
ROC, AUC ve Youden indeks J degerleri kiyaslanmistir.

Bulgular

Hastalarin 35/56 (%62,5) kaynadigi, 21/56 (%37,5) kaynamadigi
gorulmistir. Cinsiyet dagiliminda 10/56 (%17,9) kadin,
46/56 (%82,1) erkek idi. Ortalama yaslari 38,4 +14,2 olarak
hesaplanmistir. Hesaplanan verilerde, Charlson Komorbidite
indeksi 0-10 (0,1,2,3,4,5,6,7,10), Elixhauser Komorbidite
indeksi -4 - 14 (-4,-3,-1,0,1,3,4,5,7,8,9,11,12,14) arasI degerler
almaktaydi. Hicbir degiskenin normal dagilim goéstermedigi
gOrulmistir. Shapiro-Wilk degerleri P<0,05 idi (Tablo 1).

her iki komorbidite indeksinin 6lim

Yas ile kaynamama arasinda anlaml bir iliski olmadigi goruldu
(x2= 37,2 P=0,243). Kadinlarda sikhidi daha fazla olmak Uzere
cinsiyet ile anlaml bir iliski oldugu gorildi (x2= 5,49 P=0,019
ve 1=-0,313 P=0,020). Kaynamamanin, Charlson Komorbidite
indeksi (1=-0,277 P=0,023) ve Elixhauser Komorbidite indeksi (=
0,274 P=0,024) ile zayif pozitif iliskileri oldugu gorildi (Tablo 2).
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ikili Logistik Regresyon analizinde Charlson Komorbidite
indeksi icin model uyumlu idi (pseudo R2=0,0894, P=0,010).
Charlson Komorbidite indeksi, skafoid kaynamamasinda
istatistiksel olarak anlaml degisken olarak bulunmustur
(=0,358 P=0,020). Aralarindaki olasilik orani (OR) 1,430
bulunmustur. Ikili Logistik Regresyon analizinde Elixhauser
Komorbidite indeksi icin model uyumlu idi (pseudo
R2=0,0790, P=0,016). Elixhauser Komorbidite indeksi, skafoid
kaynamamasinda istatistiksel olarak anlamli degisken olarak
bulunmustur (=0,0771 P=0,025). Aralarindaki olasilik orani
(OR) 1,189 bulunmustur (Tablo 3).

Charlson Komorbidite indeksi ve Elixhauser Komorbidite

indeksi icin ROC egrisi, egri alti alan (AUC) ve Youden indeks
analizleri de yapilmistir. ROC egrileri Sekil 3'de goriilmektedir.
Charlson Komorbidite indeksi icin AUC=0,674 P=0,0223 ve
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Youden indeks J= 0,3810 ve duyarlihdi %66,67, 6zgilligi
ise %71,43 bulunmustur. Elixhauser Komorbidite indeksi icin
AUC=0,667 P=0,0221 ve Youden indeks J=0,3333 ve duyarhhgi
%47,62 6zgulligu ise %85,71 bulunmustur.

ROC Egrileri
100 [~
80 —
Z 60
E N
>
= R
Q 40
20 p —— Charlson indeksi
- ---- Elixhauser Indeksi
0 IIIIIIIIIIIIIIIIIIII

0 20 40 60 80
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Sekil 3. Komorbidite indekslerinin duyarlilik ve 6zgulliik kapasiteleri
Tartisma

Ortopedi ve Travmatoloji kliniklerinin en 6nemli ugras
alanlarindan birisi kiriklardir. Kiriklar konusunda akla gelen
ilk biyiik sorun kaynamamadir. U¢ ay boyunca hi¢ kaynama
ilerlemesi olmamasi veya dokuz ay sonunda kaynama olmamasi
kaynamama kabul edilmektedir. Kaynama sorunlari énemli
bir ortopedik sorun olmasi yaninda, uzun sireli tedavilere
ihtiya¢ duyulmasi ile de dikkate deger ekonomik kayiplar da
olusturmaktadir. Sebepleri lokal ve genel nedenler olarak ana
iki baglikta toplanabilir. Kirik iyilesmesini olumsuz etkileyen
bilinen en blyik etken, kirik cevresi yumusak doku hasaridir.
Goklu kiriklar, yuksek enerjili yaralanmalar ve politravma ve
buna karsi olusan sistemik enflamatuvar cevap da bu durumu
desteklemektedir. Cerrahi teknik, implant yetersizlikler ve lokal
enfeksiyon lokal etkenlerin digerleridir. Genel etkenler ise, tiitiin
kullanimi (bazi ¢calismalarda iliskili bulunmasa da genel kani ve
bulgular etken oldugunu sdylemektedir), diyabet, obesite, cesitli
ilaclar (steroidler ve uzun sureli non-streoidal anti-enflamatuar
kullanimi gibi) ve komorbiditeler (osteoporoz dahil kronik
hastaliklar) olarak bilinmektedir [5]. Tum kemik kirklarinda
kaynamama orani genellikle %5-10 olarak bildirilmis olsa da,
Zura ve ark. 2016 yilinda 300 bin Gzerinde kirik ile yaptiklari cok
genis bir seride bu orani %4,9 bulmuslardir [6].



Calismada ise kaynama orani beklenen deger olan %15 den
yuksek oldugu bulunmustur. Bunun sebebinin, bilgi yonetim
sistemindeki veri taramasi esnasinda cerrahi yapilan ve
hastaneye yatan hastalarin daha ayrintili bilgilerinin kayith
olmasi ve bunlara daha kolay erisim olmasi olma ihtimali
yuksektir. Fakat yine de 2,5 kat daha yiiksek olmasi sadece bu
sebeple aciklanamayabilir. Calismadaki kadar yiksek olmasa
da gercek kaynamama degerlerinin %15 {izerinde oldugu
konusunda uyarici olabilir.

Uzun kemiklerin kaynama sorunlari Uzerine yayinlar sikca
karsimiza ¢ikmaktadir [7]. Ama skafoid de en az uzun kemikler
kadar kaynama sorunlari ile bilinen bir kemiktir [8]. Janowski ve
ark.2016 yilinda yaptiklari bir calismada belirttikleri gibi, skafoid
kemikteki kaynama problemleri komplike cerrahi prosediirlere
ihtiyac duyulmasina sebep olmaktadir [9]. Orta uzun vadede,
skafolunat eklem mekaniginin bozulmasina bagli progresif
radiokarpal ve midkarpal artritlere sebep olmaktadir [10].
Skafoid kemigin kirk sonrasi kaynamamasi sebebiyle, direncli
el bilegi agnisi, hareket kisithhgi ve eklem sertligi ile boyutunun
cok Ustlinde buyuklikte sorunlara sebep olan ve yasam
kalitesini ciddi sekilde olumsuz etkilemektedir [1]. ilk basvuru
aninda skafoid kiriklarinin kaynamama 6ngérisi hakkinda bir
yontem olsaydi uzun siire bekleme gerekmeden erken cerrahi
ile komplike prosedirlere ihtiya¢ kalmadan hastanin tedavisi
saglanmis olacakti. Bu tibbi oldugu kadar ekonomik bir sorunun
da ¢6zimudir. Bu yonteme yonelik ¢calismada, komorbidite
indeksleri ile kaynamama iliskileri incelenmistir.

Komorbidite indekslerinin en popiiler olanlari Elixhauser ve
Charlson Komorbidite indeksleridir. Bunlar Melendez E, ve ark.
2014 yihn da yaptiklari calismada ortopedik alanda daha 6nce
cerrahi sonrasi mortalite tahminiigin kullaniimis ve 6nerilmistir
[11]. Wong R, ve ark. 2022 yilindaki calismalarinda femur
boyun kiriklarinin internal fiksasyonu sonrasi komplikasyon
oranini Charlson Komorbidite indeksinin yiiksek puanlari ile
iliski bulmuslardir [12]. Fakat kaynama konusunda kullanimi
ile ilgili bir calisma yoktur.

Osteoporoz ve komorbiditeler nedeniyle aksini distindirse de,
ZuraR.veark.2017 yili calismalarinda yas ile kaynama sorunlarinin
negatif iliskisi oldugunu bulmuslardi [13]. Bu calismani diger
enteresan sonugclarindan biri de, tip Il diyabet kontrol altinda
olsa bile ve sigara birakilmis olsa dahi kirik iyilesmesini olumsuz
etkilemektedir. Bizim bulgularimiz da yas ile kaynama arasinda
istatistik bir iliski bulunamamistir. Calismamizda cinsiyet ile
bulunan istatistiksel anlamli sonucun serideki kadin oraninin
(10/56) ¢ok az olmasina bagl oldugu dusiindiirmektedir ve
istatistiksel olarak anlami olarak kabul edilmemistir.
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Her iki komorbidite endeksi

sorunlarinin anlamli ama zayif korelasyonu mevcuttur. ikili

ile de skafoid kaynama

Lojistik Regresyon analizi ile her iki komorbidite indeksinin
de kaynamama i¢in anlamli yordayici oldugu gorilmektedir.
Charlson Komorbidite indeksi’'nin her bir birim yiiksek puanina
karsilik, kaynamama ihtimali 1,430 kat artmaktadir. Bu oran
Elixhauser Komorbidite indeksiicin 1,189 kattir. Her ikiindeksin
AUC degerleri 0,7 altinda yer almalarina sebebiyle ortalama bir
deger aldiklan soylenebilir. Ayrica 6zgiillikleri incelendiginde
yuksek oranlar gorilmektedir. Fakat duyarlilik konusunda ise
dzellikle Elixhauser Komorbidite indeksi cok diisiik oranlar
ile Charlson Komorbidite indeksi'nin cok gerisinde kalmistr.
Youden indeksi gibi tanisal testlerin degerlendirilmesinde
kullanilan bir parametrenin makul seviyelerde bulunmasi
komorbidite indeksleri acisindan énemlidir. Zira calismanin
konusu olan komorbidite indekslerinin her ikisi de tanisal
laboratuvar testleri ayarinda hassas Olctimler veriler sunan
degildir.
azimsanmayacak olctide yiiksek olmasi, testlerin klinik olarak

testler Ancak vyine de tanisal performanslari

kullanilabilir oldugu konusunda umut vericidir.

Ozgiillik ve duyarlilik oranlan ve ikili Lojistik Regresyon
sonuglarinda yiiksek ihtimal orani ile Charlson Komorbidite
indeksi daha iyi istatistiksel sonuclar vermistir. Elixhauser
Komorbidite indeksine gére hesaplanmasi esnasinda daha az
parametreye ihtiyaci duymasi da dikkate alindiginda, dnerilebilir.
Verileri daha somutlastinrsak, iki komorbidite indeksi de
ylksek duyarli sonuglar vermemektedir. Fakat her ikisinin de
yiksek 6zgiillikleri nedeniyle, diisiik puan alanlarda kaynama
sorunlarini daha az yasayacagimizi ngorilebilir. Fakat Elixhauser
Komorbidite indeksi ile elde edilen yiiksek puanlar kaynamama
ile iliskili oldugu sdylenemez iken, aksine Charlson Komorbidite
indeksi ile yiiksek puanlananlarda kaynamama ihtimalinin cok
yliksek oranlarda olmasa da oldugunu soyleyebiliriz. Bu bulgular
isiginda  Charlson Komorbidite indeksinin duyarligina fazla
glivenmemek sartiyla skafoidin kaynamamasinin 6ngorilmesi
icin uyarici bir 6lcek olarak kullanilabilir.

Komorbidite indekslerinin gelistirme amaci, farkli kronik

hastaliklar varliginda bazi  morbiditeler ve mortalite
hakkindan 6ngortilere sahip olmaktir. Bu da ¢alismadaki en
blyilk sorunlardan birisidir. Bu indekslerin kirik iyilesmesine
yonelik bir 6lgeklendirme olmadigi agiktir. Fakat bu calisma
ile gorilmektedir ki, bambaska bir sebeple gelistirilmis olan

indeksler bile makul yordayicilar olabilmektedir.

Galismanin 6nemli bir eksikligi de, hasta sayisinin azligi ve
retrospektif bir calisma olmasidir. Bu nedenle calismanin
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sonuclari da dikkate alindiginda, kontrol gruplu, prospektif
ve daha genis seriler ile desteklenmelidir. Komorbidite
indekslerinin bu tir sorunlarin ¢éziiminde kullanimi icin
oncelikle bu tur destek calismalara ihtiyacimiz oldugu barizdir.

Sonucg

Calisma ile elde edilen veriler ile sadece skafoid kiriklari
icin degil tum kirik lokalizasyonlarina yonelik komorbidite
indekslerinden turetilecek 6zel kirik indekslerine ihtiyacimiz
oldugu ortaya cikmistir. Kiriklar icin diizenlenebilecek ve hatta
kaynama problemi olan her kemik lokalizasyonu icin modifiye
edilebilecek bir indeks gelistirilebilir. Bu temelde bir indeks
sayesinde kaynamama oranlarinin tahmini ile kirik tedavisinde
yeni algoritmalara imkan saglayacagi goriilmektedir.

Cikar Catismasi, Mali Destek ve Yayin Beyani

Bu makalenin hazirlanmasinda herhangi bir ¢ikar catismasi
yoktur ve mali destek alinmamistir. Yazar bu calismanin
icindeki materyalim tamami ya da bir kisminin daha 6nce her
hangi bir yerde yayinlanmadigini ve halihazirda da yayin icin
baska bir yerde degerlendirmede olmadigini beyan ederim.
Etik Kurul Karar

Saglk Bilimleri Universitesi, Samsun Egitim ve Arastirma
Hastanesi Bilimsel Arastirmalar Etik Kurulu 01.Aralk.2021 tarihli
GOKA/2021/19/3 numarali karar onayi ile calisma yapilmistir.
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Bu makalenin hazirlanmasinda herhangi bir mali destek
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Demodikosis hastalarinda klinik 6zellikler, hastalik siddeti ve yuz
bakim aliskanhklar

Clinical features, disease severity, and facial care habits of demodicosis
patients

Ayse Tuncer Vural* [

Baskent Universitesi Hastanesi Dermatoloji Anabilim Dali, Ankara

Oz

Amag: Demodikosis yuzde genellikle, eritem, paplil, nodul veya pitriyazis foliklilorum ile seyreden ve bircok dermatolojik
hastalik ile karisip tanisi atlanabilen, sik gorilen bir dermatozdur. Demodikosisin, klinik 6zelliklerinin ve risk faktorlerinin
degerlendirildigi calisma sayisi azdir. Calismamizda demodikosis hastalarinin klinik 6zellikleri, hastalik siddeti ve yliz bakim

ahiskanliklar arastirilarak demodikosis risk faktorlerinin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: Haziran 2017-Haziran 2018 tarihleri arasinda klinik olarak demodikosisten stiphelenilerek hastalik
varligi standart ylizeyel deri biyopsisi (SYDB) ile degerlendirilen 150 hasta (103 kadin, 47 erkek) calismaya dahil edildi.
Hasta bilgileri retrospektif olarak toplandi. 120 demodikosis hastasiyla 30 demodikosis saptanmayan hastanin demografik
verileri, yiz bakim aliskanlklari, klinik 6zellikleri karsilastirildi. Semptomlarin siddeti viziiel analog skalayla (VAS)

degerlendirildi.

Bulgular: Yas ortalamasi 39,6+14,7'yd1. Klinik olarak demodikosisten siiphelenilen hastalarin %80'ine demodikosis tanisi
konuldu. Cinsiyet, yas, hayvan besleme, deri tipi, yliz yikama sayisi ve nemlendirici kullanimi ile demodikosis arasinda
iliski yokken (p=0,05); yuiz temizleyicisi kullanmama ile vardi (p=0,004). Demodikosis hastalarinin %47,5'inde rozasea vardi
ve bu iliski anlamlhydi (p=0,004). Hastalarin en sik basvuru sikayeti kizariklikti (%75,8). Piitirlenme (p=0,014) ve kizariklik
(p=0,010) iliskili semptomlar olarak, pitriyazis foliklilorum (p<0,001) ve eritem-telenjiektazi (p=0,004) iliskili bulgular olarak
anlamliydi. Tim semptomlarin VAS degerleri hasta grubunda daha yuksekti. Pittrlenme (VAS:6,7) ile kuruluk (VAS:6,5) en
siddetli semptomlar olarak degerlendirildi.

Sonug: Yizinde kizarikhk, kuruluk putirlenme olan hastalar ve rozaseasi olan hastalar demodikosis agisindan

degerlendirilmelidir. Cilt tipine uygun yiiz temizleyici Girlin ile yliziin temizlenmesi demodikosis riskini azaltmaktadir.
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Abstract

Aim: Demodicosis'sacommon dermatosis, usually seen on the face with erythema, papule, nodule or pityriasis folliculorum,
and can be confused with many dermatological diseases. The number of studies evaluating the clinical features and risk
factors of demodicosis's limited. We aimed to evaluate the risk factors of demodicosis by investigating the clinical features,
disease severity, and facial care habits of demodicosis patients.

Materials and Methods: Between June 2017 and June 2018, 150 clinically suspected of demodicosis patients were
included in the study. The demographic data, facial care habits, and clinical features of 120 demodicosis patients and 30
patients without demodicosis were compared. The severity of symptoms was evaluated with the visual analog scale (VAS).

Results: The mean age was 39.6+14.7 years. Demodicosis was diagnosed in 80% of patients. There was no relationship
between sex, age, animal feeding, skin type, number of face washing, and use of a moisturizer with having demodicosis
(p=0.05); but it was associated with not using facial cleanser (p=0.004). 47.5% of demodicosis patients had rosacea, and this
relationship was significant (p=0.004). The most common complaint was redness (75.8%). Roughness (p=0.014), redness
(p=0.010) were significant as related symptoms, and pityriasis folliculorum (p<0.001), erythema-telangiectasia (p=0.004)
were significant as related findings. Roughness (VAS: 6.7) and dryness (VAS: 6.5) were evaluated as the most severe symptomes.

Conclusion: Patients with facial redness, dryness, roughness, and patients having rosacea should be evaluated for
demodicosis. Cleaning the face with a facial cleansing product suitable for the skin type reduces the risk of demodicosis.

Keywords: Demodex; demodicosis; rosacea

Giris

Demodikosis, demodicidae ailesinden demodeks cinsi
parazitlerin sebep oldugu kronik paraziter bir deri hastaligidir
[1, 2]. insanda enfestasyon yapan demodeks follikulorum ve
demodeks brevis olmak Uzere iki tipi vardir. Cilt mikrobiyatasi
bircok bakteri, virlis ve parazit icermektedir. Demodeks
parazitleri de cilt mikrobiyatasinda yerini alir. Akar sayisindaki
artis ise demodikosis denilen tablo ile sonu¢lanmaktadir. Sebum
Uretiminin fazla oldugu yiiz bélgesi basta olmak Uzere, nadiren
sach deri ve g6gis on yuz gibi viicudun bircok bolgesinde
de gortlebilir. Yuzde kizarklik, eritemli papdller, noddller,
hiperpigmentasyon ve pitriyazis foliklilorum denilen kuru
putlrll bir gorinim ile seyredebilmektedir [1, 2]. Farkli bircok
klinik ile karsimiza ¢ikabilmesi nedeniyle hastalar bazen yanls
tani alabilmektedir. Akne, egzama, alerjik reaksiyon, cilt kurulugu
vb. dermatoz tanisi konulan hastalarin bir kisminda aslinda
demodeks paraziti bulunmaktadir. Demodikosis bircok dermatoz
ile beraber izlenebilse de bazen izole olarak da seyredebilir.
Bu hastaligin farkindaligi az olmasina ragmen aslinda sik
gorilmektedir. Literatlirde demodikosisin sosyodemografik ve
klinik 6zelliklerinin degerlendirildigi calismalar mevcuttur fakat
bu calismalarin ¢ok azinda klinigin siddeti, hastalarin yiiz bakim
aliskanliklari ve risk faktorleri degerlendirilmistir. Calismamizda
demodikosis hastalarinin klinik 6zellikleri, hastalik siddeti ve yiiz
bakim aliskanliklari arastirlarak demodikosis risk faktorlerinin

degerlendirilmesi amaclanmistir.
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Gereg ve Yontemler

Demodikosiste en sik gorilen klinik bulgular; pitriyazis
follikilorum, eritem, papil, pustil, nodaldir. Bolimimizde
klinik olarak demodikosis enfeksiyonundan stiiphe duyulan her
hastaya kliniginin degerlendirildigi bir form doldurulmaktadir
ve demodikosis varligi standart ylizeyel deri biyopsisi (SYDB)
ile degerlendirilmektedir.

Hasta formunda hastanin demografik bilgileri (yas, cinsiyet),
0zge¢misi (dermatolojik ve sistemik hastaliklar, kullandig
ilaglar) ylz bakim aligkanliklari (yliz ylkama ve nemlendirici
krem kullanimi), deri tipi (yagl, kuru, normal), basvuru sikayeti,
mevcut olan klinik gériiniim, semptomlar ile bu semptomlarin
siddeti ve SYDB sonucu yer almaktadir. Semptomlarin siddeti
viziiel analog skala (VAS) ile kayit edilmektedir. Bu skalada 10
c¢m uzunlugundaki bir ¢izgi Gizerinde 0'dan 10'a kadar sayilar
yer almaktadir. Hastaya bu skala gosterilir. VAS'a gore hastalarin
semptomlarini Oile 10 arasinda derecelendirmesi istenmektedir.

Klinik goriinimi demodeks enfeksiyonu ile uyumluysa ve
SYDB ile 1cm? alanda 5'ten fazla demodeks akari saptanirsa
demodikosis tanisi konulmaktadir. SYDB noninvaziv bir tani
yontemidir ve poliklinik sartlarinda kolaylikla uygulanabilir. Bu
yéntemde, lamin bir yiiziinde 1 cm?lik bir alan cam kalemi ile
kare seklinde cizilir. Karenin altina denk gelecek sekilde lamin
diger yuzline bir damla siyanoakrilat iceren yapistirici damlatilir.
Yapiskan yiizey lezyonlu bolgeye bir dakika boyunca bastirilip



sonra yavasca kaldirilir. Yapiskan ylzeyin Uzerine gliserin/
vazelin/imersiyon yag gibi bir yag damlatilip mikroskop altinda
incelenir ve demodeks akarlarinin miktari sayilir. 1 cm*lik alanda
5'ten fazla akar goérilmesi enfeksiyon lehine kabul edilir.

Calismamiz retrospektif bir arastirma calismasidir. Calismaya,
Haziran 2017 - Haziran 2018 tarihleri arasinda dermatoloji
poliklinigimizde klinik olarak demodikosisten stiphe duyularak
SYDB testi yapilan ve hasta formu doldurulan 150 hasta (103
kadin, 47 erkek) dahil edilmistir. Hastalarin sosyodemografik
ve klinik ozelliklerinin bilgileri ile ylz bakim aliskanliklar
formdan geriye yonelik taranmistir. Demografik veriler, yiiz
bakim aliskanliklari, klinik 6zelliklerle demodikosis arasindaki
iliski varlhigi degerlendirilmistir. Bu calisma Tip ve Saghk
Bilimleri Arastirma Kurulu tarafindan onaylanmistir.

istatistiksel analiz

istatistiksel analiz SPSS (Statistical Package for the Social
Sciences; yazilim versiyonu 23, SPSS Inc, Chicago, IL) ile yapildi.
Degiskenlerin normal dagilima uygunlugu gorsel ve analitik
yontemler kullanilarak incelendi. Tanimlayici analizler normal
dagilan degiskenler icin ortalama ve standart sapmalar
kullanilarak, normal dagilmayan degiskenler icin ortanca ve

kullanilarak verildi. Nominal

minimum-maksimum  deger
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degisken gruplar arasinda sikliklar bakimindan fark bulunup
bulunmadigi yerine gore kikare ya da Fisher testleri (hiicrelerde
gbzlenen degerlerin kikare testi varsayimlarini saglayamadigi
durumda) kullanilarak karsilastirildi. Normal dagim gostermedigi
belirlenen parametreler ve degisken gruplar Mann-Whitney U
testi kullanilarak karsilastirildi. En az biri normal dagilmayan ya da
ordinal olan degiskenler arasi iliskiler icin korelasyon katsayilari
ve istatistiksel anlamliliklar Spearman testi ile hesaplandi. “p”
degerinin 0.05'in altinda oldugu durumlar istatistiksel olarak
anlamli sonuclar seklinde degerlendirildi.

Bulgular

Hastalarin demografik ozellikleri ve yiz bakim aliskanliklar
tablo halinde verilmistir (Tablo 1).

Demodikosis hastalarinin 14'inde (%11,7) immunsupresif bir
hastalik (5inde nakil hikayesi, 9unda otoimmun romotalojik
hastallk; ankilozan spondilit, Sjogren hastaligi, akdeniz atesi,
romatoid artirit, multiple skleroz, tilseratifkolit) vardi.immunsupresif
bir hastaligi olma ile demodikosis arasinda bir iliski saptanmadi
(p=0,174). Demodikosis hastalarinin 18i (%15) hipertansiyon,
14'G (%11,6) hipotiroidi, 7'si (%5,8) diabetes mellitus, 4'U (%3,3)
hiperlipidemi, 4t (%3,3) koroner arter hastasiydi. Hastalarin klinik
ozellikleri tablo halinde verilmistir (Tablo 2).
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Demodeks sayisi ile semptomlar ve klinik bulgular arasindaki
iliski degerlendirildiginde parametrelerle demodeks sayisi
arasinda anlamh bir iliski saptanmadi (p>0.05) (kasinti; p=0,65,
yanma-batma; p=0,56, putirlenme; p=0,35, kuruluk; p=0,37,
sebore; p=0,18, eritem; p=0,42, pitriyazis folikiilorum; p=0,22,
eritem-telenjiektazi; p=0,38, papll-pustil; p=0,62, nodiil-
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abse; p=0, 86, granilomattz lezyon; p=0,62, folikilit; p=0,08,
hiperpigmentasyon; p=0,62).
Hasta grubu ile kontrol grubu arasinda VAS degerleri
karsilastinldiginda putirlenmede isitatistiki olarak anlamli bir fark
varken (p=0,03), kasinti (p=0,41), yanma-batma (p=0,87), kuruluk

(p=0,61), sebore (p=0,33), kizariklik (p=0,33) agisindan fark yoktu.




Tartisma

Demodeks parazitleri ilk kez 1841 yilinda Henle tarafindan
saptanmistir ve ayni yil bu akarlarin pilosebase follikillere
yerlestigi Simon tarafindan g0sterilmistir. Demodicidae
ailesine ait olan Demodeks spp. yuz florasinda oldukca
yaygin bulunmaktadir. Parazitin insandan insana yakin
temas ile bulastigi dustnilmektedir. Hastaligin patogenezi
ise tartismalidir. immiinolojik sistemde parazitlere karsi bir
yetersizlik oldugu ve eslik eden hiperseboreik ortam gibi
diger tetikleyici faktorler ile akarlarin arttigr diistinilmektedir.
Parazitlerin artmasiyla reaktif hiperkeratoz gelisir. Hiperkeratoz
folikiiler ve sebase kanallarda tikanmaya yol acar. Bu asamada
siklikla klinik olarak sadece pitriyazis follikiilorum lezyonlari
gorulmektedir. Pitriyazis follikiilorum akarlarin kuyruklarinin
ve hiperkeratozun etkisi ile ylizde kuru puturli bir goriiniim
izlenmesidir. Zamanla kanallarda genisleme olur ve kanallarin
destriikte olmasiyla parazitler cevreye yayilir. Akarlarin
dermise dogru ilerlemesiyle immin yanit devreye girer.
Sonucta eritemli papul, pistul hatta kimi zaman nodiil ve abse
ortaya cikabilir. Hastalarda kasinti, yanma, hassasiyet, deride

kabalasma ve kuruluk izlenebilir [1, 2].

Demodikosis tanisi icin SYDB, selofanh bant yontemi, deri
kazintisi veya biyopsi gibi duyarliligi birbirinden farkli bircok
yontem kullanilabilir [3-5]. En sik kullanilan yontem bizim
de calismamizda kullandigimiz non invaziv bir islem olan
SYDB'dir [5]. Demodeks akarlari normal florada olabildigi
icin semptomlu deride SYDB ile santimetrekare alanda
5'ten fazla demodeks paraziti saptanmasi demodikosis
%10-
80 arasinda parazit kolonizasyonu bildirilmistir [3, 6, 71.

olarak tanimlanmaktadir. Calismalarda hastalarda
Literatirde prevelanstaki bu farkliigin sebeplerini; 6rnegin
yatkinlk olusturabilecek hastalik gruplarini, demodikosisin
sosyodemografik 6zelliklerini, hastalarin hijyen aliskanhklarini
ve hastalarin deri

bakim aliskanlklarini  degerlendiren

calismalarin sayisi oldukga azdir.

Demodikosisin sikligini degerlendiren calismalarin bircogunda
hasta populasyonu farkliliklar icerdigi ve tani yontemi olarak
farkli metodlar kullanildidi icin karsilastirma yapmak kolay
olmamaktadir. Calismamizda klinik olarak demodikosisten
stiphelenilen, yuziinde pitriyazis follikiilorum, eritem, papdil,
pustil ve nodil olan hastalarin %80'ine demodikosis tanisi
konuldu. Benzer sekilde Yazisiz ve ark. ylziinde dermatolojik
semptomlari olan 133 hastanin %70'inde demodikosis saptamisti
[6]. GorlildUigu gibi yliziinde pitriyazis follikilorum, eritem, papdil,
pustll ve nodiiler lezyonlari olan hastalarda demodikosis akilda
tutulmasi gereken sik karsilasilan bir dermatozdur.

A~
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Demodikosis her iki cinsiyette de gorilebilir. Literatiirde
demodikosis ve cinsiyet iliskisini degerlendiren ¢calismalarin bir
kisminda erkeklerde, bir kisminda ise kadinlarda demodikosis
daha sik bulunmustur [8, 9]. Calismamizda demodikosis
hastalarinin cogunlugu kadin olmasina ragmen bu farklilik
bir anlam teskil etmiyordu. Ayrica literatiirdeki ¢alismalarda
demodikosis sikhiginin her iki cinsiyette yasla birlikte arttig
gosterilmistir [10-12]. Ergenlik 6ncesi demodikosise pek
rastlanmazken 30'lu yaslardan sonra sikligi artmaktadir. 70
yasindan sonra saptanma orani %95’leri bulabilmektedir.
GCalismamizda da literatiirle uyumlu bicimde demodikosis
hastalarinin lgte ikisini orta yaslilar olusturuyordu.

Demodeks akarlari sadece insanlarda degil hayvanlarda
da hastalik olusturabilmektedir. Parazit 6zellikle kedi ve
kopeklerde saptanir. Hayvanlarda bulunan tipi sadece
hayvanlar icin patojeniktir ve insana bulasmaz [13]. Bu bilgiyle
korele bicimde calismamizda da kedi ve kdpek beslemenin

demodikosis ile bir iligkisi olmadigr gosterildi.

Literatlirde hastalarin deri tipi ve ylz bakim aliskanhklarinin

degerlendirildigi az sayida c¢alisma  bulunmaktadir.
Calismamizda demodeks hastalarinin licte birinden fazlasinin
yuzl yagli olmasina ragmen deri tipi ile demodikosis arasinda
iliski saptanmadi. Benzer sekilde Yazisiz ve ark. ile Durmaz
ve ark. hastalarinda en sik yagh cilt gérmelerine ragmen deri
tipiyle demodikosis arasinda bir iliski saptamadilar [6, 14].
Demodikosisin patogenezi tartismall olsa da kisisel hijyen
aliskanhklarinin  demodikosise yatkinlik olusturabilecegi
distinlilmektedir. Calismamizda yliz bakim ahlskanliklari
sorgulanmistir.  Literatlirde bu oOzellikleri degerlendiren
arastirma sayisi az olmanin yanisira sonugclari da celiskilidir.
Zhao ve ark. ogrencilerde yaptiklar calismalarinda yuz
yitkama trlind kullanmak ve yiiz yikama sayisi ile demodikosis
arasinda bir iliski saptamadi [12]. Benzer sekilde Durmaz ve
ark. glnlik yiz yikama sayisi ile demodikosis arasinda bir
iliski bulmazken Zeytun ve ark. guinlik yiz yikama sayisinin
artmasiyla demodikosisin azaldigini bildirmislerdir [11, 14].
Yuz bakim aliskanliklar kapsaminda degerlendirilen bir diger
konu nemlendirici kullanimidir. Yazisiz ve ark. 93 demodeks
hastasini degerlendirdikleri calismalarinda hastalarin sadece
yarisinin nemlendirici kullandigini gordi [6]. Durmaz ve ark. ise
calismalarinda nemlendirici kullanimiyla demodikosis arasinda
bir iliski saptamadi [14]. Calismamizda kontrol grubunun
dortte UgU ylUz temizleyicisi kullanirken hasta grubunun
yarisindan azi temizleyici kullaniyordu. Nemlendirici kullanimi

ve glin icinde yiiz yikama sayisi ile demodikosis arasinda iliski
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saptanmazken yiiziini 6zel temizleyici ile temizleyenlere gore
yluzinU gunlik yikamayan, sabun kulanan veya sadece su
ile yikayanlar demodikosis acisindan daha riskli bulundu. Bu
durum yiziin sadece su veya siradan sabun ile temizlenmesi
ile demodeks parazitlerinin kil folikullerinden veya sebase
glandlardan yeterince temizlenemeyecegini gostermektedir.
En az glinde bir kez bile olsa 6zel yiiz temizleyici Griin ile yiz
temizligi yapmak demodikosis gelisimini engellemektedir.

Demodikosisin  siniflamasi  tartismaldir. En ¢ok kullanilan
siniflandirmaya gére demodikosis primerve sekonderolmak tizere
2 grupta degerlendirilmektedir. Primer demodikosisde 6nceden/
ayni anda inflamatuar bir dermatoz yoktur ve uygun antiparaziter
tedavi ile artan parazitlerin neden oldugu hastalik tedavi edilir.
Sekonder demodikosiste ise bilinen bir deri veya sistemik
hastaligi olan kisilerde demodeks parazitlerinde artis saptanan
cilt lezyonlari vardir. Literatiirde en sik rozasea olmak lizere akne
vulgaris, perioral dermatit ve seboreik dermatitte demodikosis
sikhginin  arttigi  gosterilmistir. Calismamizda demodikosis
hastalarinin  nerdeyse vyarisinda bir dermatolojik hastalik
mevcuttu, bunlardan en sik goriileni hastalarin lgte birinden
fazlasinda olmak lizere rozaseaydi. Daha nadir olarak da seboreik
dermatit, akne vulgaris, perioral dermatit ve atopik dermatit
saptanmistl. Bu hastaliklardan sadece rozasea ile demodikosis
arasindaki iliski calismamizda anlamli bulundu. Literatiirdeki
bircok calismada da rozasea ile demodikosis arasindaki iliski
benzer sekilde gosterilmistir [10, 12]. Rozaseanin etyopatogenezi
tartismalidir  ve  multifaktoriyel oldugu dustintlmektedir.
Demodikosis parazitlerinin immunitenin azaldigi durumlarda
(lokal/sistemik) rozaseay: tetikleyebilecegdi diistintilmektedir [15].
Rozaseada gorlilen demodeks parazitlerinin dogal immiin yanit
ve tip 4 hipersensitiviteye neden oldugu distinilmektedir. Ayrica
rozaseanin artmis vaskiler ve seboreik yapisi demodikosise

yatkinlik olugturuyor olabilir.

Literatlirde akne vulgaris ve demodikosisiliskisinin degerlendirildigi
calisma sayisi ¢cok azdir. Calisma dizaynlari, tanida kullanilan
yontemler oldukga farklidir ve cogunlugu Cin literattiriindendir [12,
16, 17]. Literatiirde bizim ¢alismamizda oldugu gibi akne vulgaris
ile demodikosis arasinda iliski olmadigini gosteren calismalar
mevcuttur [12, 16]. Fakat iliski oldugunu raporlayanlar da vardir
[17]. Akne vulgaris ve demodikosis benzer klinik gériniimde
olabildigi icin ayina tanidaki zorluklar nedeniyle bu ¢alismalarda
aralarinda iliski bulunmus olabilecegini diistintyoruz.

Calismamizda demodikosis ile seboreik dermatit, atopik dermatit
ve perioral dermatit arasinda bir iliski saptamadik. Tehrani ve ark.
calismalarinda seboreik dermatit ve atopik dermatitin demodikosis
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sikhdginda bir artisa neden olmadigini buldular [18]. Karincaoglu
ve ark. ise calismalarinda seboreik dermatit ile demodikosis
arasinda iliski saptadi [19]. Calismalardaki bu farklligin nedeni
hastalarin ylz bakim aliskanhdinin farkliig, genetik farkliliklar,
etnik farkliliklar, calismalarda demodikosis tani yontemi farklihgi
olabilir. Literatlirde cesitli sistemik hastaliklar (diabet, bobrek
yetmezIigi) ile demodikosisin iliskili olabilecedi gosterilmistir [20].
Hasta grubumuzun 6zge¢misinde en sik rastlanan hastaliklar
hipertansiyon (%15) ve hipotiroidi (%6)ydi. immunsupresyon
ile seyreden hastaliklar (I6semi, AIDS) ve immunsupresan
(nakil
gelisimine zemin hazirlayacagi dustnllmektedir. Literattirde

ilac  kullaniminin hastalar)) sekonder demodikosis

immunsupresyon ile demodikosis iliskisini degerlendiren
calismalar siklikla tek bir hastalik (izerinedir ya da olgu raporlari
seklindedir [21, 22]. Calismamizda immunsupresif bir hastaligi olma
ile demodikosis arasinda bir iliski saptanmadi fakat demodikosis

hastalarinin %12'sinde immunsupresif bir hastalik mevcuttu.

Demodikosis hastalarinin kliniginin detayl degerlendirildigi
calisma azdir. Cogu calismada rozasea alt tipleri ile iliskili
siniflama yaparak klinik bilgi verilmistir. Fakat demodikosis
siklikla rozasea ile birlikte olsa da primer demodikosis
seklinde de gorilebilmektedir. Bu nedenle demodikosis klinik
bulgu ve semptomlarini detayli degerlendiren calismalara
ihtiyac vardir. Semptom ve bulgularin degerlendirildigi az
sayidaki calismalarda en ¢ok kizariklk, pitriyazis follikiilorum
ve kasinti raporlamislardir. Yazisiz ve ark. 93 demodikosis
hastasini  degerlendirdikleri  calismalarinda  hastalarin
%95'inde kizarikhk saptamalarina ragmen demodikosis ile
iliskisini anlamli bulmamislardi (6). Karincaoglu ve ark. 32
demodikosis hastasi ile yaptiklari ¢alismalarinda hastalarin
%75'inde eritem, %72'sinde kasinti, %9'unda pitriyazis
folliklilorum saptadilar [23]. Forton ve ark. 115 demodikosis
hastasinin %54'tnde pitriyazis follikiilorum buldular [10]. Yun
ve ark. 35 hastanin %57’sinde pitriyazis follikiilorum gorddler
[24]. Calismamizda ise demodikosis hastalarinin dorte (gl
kizarkhk sikayeti ile klinige basvurmustu ve bu en sik basvuru
nedeniydi. En sik goriilen semptomlar kizariklik (%86), kuruluk
(%69) ve putirlenme (%68)'ydi. Semptomlardan kizariklik ve
pitirlenme ile demodikosis arasinda anlamli iliski saptandi.
Klinik bulgulardan en sik saptanani (%87) pitriyazis folikiilorum
ve eritem-telenjiektazi (%33,3)'ydi ve bu bulgular demodikosis
ile anlamli bicimde iliskili bulundu. Hastalarin VAS skorlari
degerlendirildiginde tim semptomlarin VAS degerleri hasta
grubunda daha yiiksekti ve pitirlenme ile kuruluk en siddetli

semptomlar olarak degerlendirilmisti. Semptomlar agisindan



putirlenmede hasta grubunda anlamli fark vardi. Demodikosis
sayistile semptom ve bulgulararasindaise biriliski saptanmadi.
bircok farkli
¢ikabilmektedir. Fakat bu hastalar karsimiza en sik ylzde

Demodikosis hastalari klinik ile karsimiza
kizariklik, kuruluk, ve putirlenme ile ¢cikmaktadir. Demodeks

akarlari  foliklllerin icine girerek kuyruklarinin disarida
kalmasi ile olusturdugu pitriyazis follikilorum lezyonlan
siklikla hastalar tarafindan kuruluk veya putirlenme olarak
tarif edilmektedir. Ayrica rozaseya eslik eden demodikosis
olgularinda telenjiektazi de sik gorilmektedir. Bu nedenle
yuziinde kizarikhk, kuruluk pitiirlenme olan ve rozaseasi olan

hastalar demodikosis agisindan degerlendirilmelidir.

Calismamizin kisitliliklarindan biri hasta bilgilerinin retrospektif
olarak degerlendirilmis olmasidir. Diger bir kisithlik hastaliklarla
demodikoisis arasindaki iliskiyi degerlendirirken hastalik alt
gruplarinin bazilarinda hasta sayisinin az sayida olmasidir.

Sonu¢

Demodikosis sanilanin aksine sik rastlanan bir dermatozdur
ve baska dermatozlarla karisabilmektedir. Yliziinde kizarikhk,
kuruluk putirlenme olan hastalar ve rozaseasi olan hastalar
demodikosis agisindan degerlendirilmelidir. Cilt tipine uygun
ylz temizleyici Urin ile glinde en az bir kez bile olsa yiiziin
temizlenmesi demodikosis riskini azaltmaktadir.

Maddi Destek ve Cikar catismasi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir cikar dayali iliskisi yoktur

Cikar iliskisi

Yazarin herhangi bir cikar catismasi yoktur.
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The comparison of staples and prolene suture for wound closure in
total knee arthroplasty patients: a retrospective cohort study

Total diz artroplastisi sonrasi yara kapamada stapler ile prolen sdittiriin
karsilastirilmasi: Retrospektif kohort calismasi
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Abstract

Aim: The wound closure method applied after total knee replacement, plays a critical role in the success of the surgery.
Various skin closure methods have been described in the literature in order to reduce infection rates, shorten the surgical
time, and increase patient satisfaction. However, there is no standardized guideline on which type of suture should be
used. The aim of this study was to compare the efficiency and safety of staples with prolene sutures in wound closure after
total knee arthroplasty.

Materials and Methods: Eighty-five patients that underwent total knee arthroplasty between January 2021 and October
2021 were retrospectively assessed. Patients were divided into two groups according to the wound closure method. The
two groups were compared in terms of wound complication rate, operative time, postoperative hospitalization duration,
and Likert scale level of patient satisfaction.

Results: The majority (87.1%) of the patients were women . The mean age of the patients was 64.6+7.2 (range, 45-79). The
prolene suture group had no wound complications while the staples group had five (11.9%) (p<0.05). These complications
consisted of three superficial infections, one deep infection, and one wound dehiscence. The mean operation time was
102.6£10.7 minutes in the staples group and 106.2+10.7 minutes in the prolene suture group (p=0.097). There was no
significant difference in terms of Likert scores between the staples group and the prolene group (4.0+1.4 vs 4.4+0.9,
respectively; p=0.248). Postoperative hospitalization durations were similar between the groups (p=0.296).

Conclusion: The prolene suture provided lower wound complication rates compared to staples. There was no significant
difference between the two groups in terms of surgical time, postoperative hospitalization, and patient satisfaction.
Randomized prospective studies with larger patient series are needed to fully clarify this issue.
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Amag: Amag:Total dizartroplastisi sonrasinda uygulanan yara kapamametodu, ameliyat basarisinda kritik rol oynamaktadir.
Literatlirde enfeksiyon oranlarinin azaltiimasi, cerrahi stirenin kisaltilmasi ve hasta memnuniyetinin yiikseltilmesi amaciyla
cesitli cilt kapama yontemleri tanimlanmistir.Bununla birlikte, hangi tip sttir kullanilmasi gerektigine dair standart bir
kilavuz bulunmamaktadir. Bu ¢calismanin amaci, total diz artroplastisi sonrasi yara kapamada cerrahi stapler ile prolen
sutdrlerin etkinlik ve glivenlik acisindan karsilastiriimasidir.

Gereg ve Yontemler: Ocak 2021 ile Ekim 2021 arasinda total diz artroplastisi uygulanan 85 hasta retrospektif olarak
degerlendirildi. Hastalar yara kapama yéntemine gére iki gruba ayrildi. iki grup yara komplikasyon oranlari, ameliyat
sureleri, ameliyat sonrasi yatis sureleri ve Likert hasta memnuniyet 6lcekleri agisindan karsilastinlidi.

Bulgular: Hastalarin cogunlugu (%87,1) kadindi. Hastalarin yas ortalamasi 64,6+7,2 (45-79 arasi) idi. Prolen grubunda
hi¢ yara komplikasyonu goriilmezken, stapler grubunda 5 (11,9%) hastada goriildi (p<0,05). Bu komplikasyonlarin ticu
ylizeyel enfeksiyon, biri derin enfeksiyon ve biri yarada ayrilmaydi. Ortalama ameliyat suresi stapler grubunda 102,6+10,7
dakika, prolen grubunda 106,2+10,7 dakikaydi (p=0,097). Stapler grubu ile prolen grubu arasinda Likert hasta memnuniyet
Olcekleri acisindan anlamh farkhlk yoktu (sirasiyla 4,0+1,4 ve 4,4+0,9; p=0,248). Ameliyat sonrasi yatis sureleri gruplar
arasinda benzerdi (p=0,296)

Sonug: Prolen siitir, stapler kullanimina kiyasla daha diisiik yara komplikasyon oranlari sagladi. Cerrahi siire, postoperatif
hospitalizasyon ve hasta memnuniyeti acisindan iki grup arasinda anlaml fark saptanmadi. Bu konunun tam olarak

Introduction

Total knee replacement (TKR) is an orthopaedic surgical
procedurethatisperformedtotreatsymptomaticgonarthrosis.
In this procedure, early rehabilitation is crucial to improve
postoperative range of motion but might increase stress on
the surgical wound [1]. Therefore, skin closure technique
plays an important role in avoiding wound complications.
The technique should provide a tension free and waterproof
closure without skin edge inversion [2]. The wound should
recover rapidly without infection and dehiscence [3].

Postoperative surgical site infection is a major concern today
[4]. This devastating complication not only increases hospital
stay duration, but also causes an increase in healthcare
costs and burden on the healthcare system [4]. In addition,
postoperative wound complications may cause impaired
physical activity and subsequent joint stiffness [5].

Various techniques have been described for skin closure after
TKR surgery [6-11]. However, none of these have been widely
accepted as optimal closure method [12-14]. Of these methods,
staples have been compared with different suture techniquesin
several studies. In majority of these studies, staples and suture
have been reported as comparable in terms of complications
[7,15-18].In few studies, staples have been reported associated
with lower wound complications [9,19]. On the other hand,

acikhiga kavusabilmesi icin daha genis hasta serili randomize prospektif calismalara ihtiyac vardir.

Anahtar kelimeler: Total Diz Replasmani ; Artroplasti ; Cerrahi Stapler ; Prolen ; Stitiir ; Cerrahi Yara Enfeksiyonu

in large meta-analyses that include orthopaedic surgeries,
staples have been found to be associated with higher wound
infection rates [14,20]. Therefore, more studies are needed to
understand which closure method is best. Despite most knee
arthroplasty surgeons use staples for wound closure, studies
have shown that most of them would change their practice
with evidence of one method over another [13]. Moreover,
there is no standardized guideline on which type of suture
should be used [21]. To our knowledge, this is the first study
that compares staples with prolene sutures in TKR patients.
The aim of this study was to compare the efficiency and safety
of staples with prolene sutures in TKR.

Material and Methods

Following ethics committee review approval (approval
number:2021/136-1), the medical records of TKR patients
operated at a state hospital between January 2021 and
October 2021 were retrospectively reviewed. The informed
consent was obtained from participants. All patients were
followed-up for three months. All patients admitted for
primary unilateral TKR were eligible for inclusion in the study.
Malignancy and previous knee surgery were exclusion criteria.

One of the 93 patients had malignancy and three patients had
previous knee surgery. These patients were excluded. Four
patients were excluded for refusing to participate and the
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remaining 85 patients were included in the final analysis.

In terms of surgical site infection, the estimated risk ratio
taken from a previous study was two [22]. After adding the
non-response rate of 10% and with a power of 80% and 5%
significance, the sample size came out to be eighty-two patients.

The type of anesthesia was spinal anesthesia for all patients.
A pneumatic tourniquet was utilized in patients throughout
the operation. A suction drain was placed in the knee joint
before the joint capsule was closed. Deep wound closure was
performed with absorbable sutures at the level of arthrotomy
and in the subcutaneous layer. For subcutaneous closure,
intermittent buried knots with 2-0 Vicryl were used, and the
same technique was used in the two groups. During the
subcutaneous closure, care was taken to ensure that the wound
edges were positioned on the same plane, and that the sutures
were not too close or too far from the incision in all patients.
The skin closure was performed in the 45° knee flexion position
and was done via either staples or a polypropylene suture
using the vertical mattress technique. If staples is available,
staples was utilized for all cases. In the situation that staples is
absent in our facility, prolene suture was utilized. Early range of
motion exercise and ambulation with a supportive device was
started for the patients at postoperative first day. Standardized
postoperative rehabilitation, deep vein thrombosis prophylaxis
and wound care were applied for all patients. Staples and
sutures were removed three weeks after surgery.

Demographic features were recorded such as age, gender,
and body mass index (BMI). Preoperative ASA score, C-reactive
protein and the erythrocyte sedimentation rate (ESR) values
were collected from the hospital records. Outcome measures
included surgical time, postoperative hospitalization duration,
wound complications, and Likert scale level of patient
satisfaction. The surgical time was obtained from the operative
record and was defined from the time of the first incision until
the wound closure was completed.

Surgical site infection was classified according to the Center
for Disease Control (CDC) criteria: Superficial incisional, deep
incisional and organ/space. Wound dehiscence was recorded
if present within the three month follow-up period.

Data were included in a database created via the Excel 2007
programme by Microsoft (Microsoft Corporation, Radmond,
Washington, USA). Statistical analysis was done using PASW
statistics for Windows (version 18,USA). For the quantitative
variables, the normality assumption was checked using the
Kolmogorov-Smirnov test. Mean and standard deviation
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were calculated for parametric variables. The median and
interquartile ranges were calculated for non-parametric
variables. The qualitative variables were expressed as
frequencies and proportions. Fisher's Exact and Chi-Square
tests were used for categorical variables. A significance level
of p<0.05 was considered in all comparisons.

Results

In the demographic analysis of the study cohort, 87.1% (n=74)
of the population was female and 12.9% (n=11) was male. The
mean age of the patients was 64.6+7.2 years (range: 45-79 years).
There were 42 (49.4%) patients in staples group and 43 (50.6%)
patients in prolene group. There was no statistically significant
different between the groups in terms of preoperative ASA
score, ESR, and CRP values (p>0.05). The two groups were

comparable in terms of demographic features (Table 1).

Surgical time for the staples group averaged 102.6 minutes
(sd=10.7) and 106.2 minutes (sd=10.7) for the prolene group
(p=0.097). Five (11.9%) patients in the staples group and no
one in the prolene group developed a complication. The
association between closure method and incidence of a
wound complication was statistically significant (p=0.026).

Complications consisted of three superficial infections, one deep
infection, and one wound dehiscence. Patients were treated
successfully with debridement and antibiotherapy. None of the
complications required a revision arthroplasty operation.

Postoperative hospital duration was similar between groups
(p=0.296). Likert scale levels of patient satisfaction were similar
between the staples group and the prolene group (4.0+1.4 vs
4.4+0.9, respectively; p=0.248) (Table 2).



Discussion

The mostimportant finding of the current study was that wound
closure with polipropilene sutures using the vertical mattress
technique provided less wound complication rates compared
to staples in TKR patients. No study could be found in literature
comparing these two methods for knee arthroplasty. However,
staples have been compared with different suture material and
techniques. Majority of these studies reported comparative
complication rates [7,15-18]. Several meta-analyses have
reported lower complication rates with staples [9,19]. In the
present study, different suture technique and different suture
material was used. Polypropylene sutures provide permanent
tensile strength preservation of tissue even in the presence of
infection [23]. The vertical mattress suture technique has the
advantage of good wound eversion and closure of dead space
[24]. These factors may explain why prolene provided lower
wound complication rates in the present study cohort.

In several studies, barbed sutures have been used for wound
closure after knee arthroplasty [25,26]. The investigators
reported higher infection rates compared to staples and
recommended against the use of barbed sutures for
superficial closure after knee arthroplasty. These results may
be as a result of overtightening of the barbed suture, which
may cause a possible ischemic cutaneous necrosis resulting in
dehiscence and superficial infection [26]. In the present study,
vertical mattress technique using polypropylene sutures
was performed for all patients. No skin necrosis or wound
complications were observed in the prolene group.

In the literature, staples have been found to be associated with
lower surgical time [7,17]. In the present study, there was no
statistically significant difference between groups; however,
there was a trend towards significance (p=0.097). These results
may be because of the small sample size in the present study.

In the sub-group analysis of a recent meta-analysis, the sub-
group included seven studies with patients treated with
TKR. The authors compared the infection rates of sutures
and staples. The suture group of the meta-analysis included
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patients treated with subcuticular absorbable and nylon
sutures. They found no significant relationship between
the groups (12/239 in the suture group; 7/263 in the staples
group). The cumulative risk ratio was reported as 1.38 (0.42 to
4.52) in the study [9]. In the current study, different material
and different suture technique was applied in the suture
group, and satisfactory results were observed with the use of
polypropylene sutures using the vertical mattress technique.

This study has several limitations. First, this was a retrospective
study and the retrospective design does not allow for the
accuracy of prospectively obtained data. Second, the sample
size was small. Third, a number of other potential confounding
variables which may affect wound healing were not available
including steroid use and tourniquet time.

Conclusion

In conclusion, prolene suture using vertical mattress technique
provided lower complication rates compared to staples. There
was no significant difference between the two groups in terms
of surgical time, postoperative hospitalization, and patient
satisfaction. Randomized trials with larger sample sizes are
needed to confirm the results of this study.
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ABSTRACT

Aim: Arterial stiffness reflects the viscoelastic properties of the vessel wall. In this study, we aimed to evaluate the
relationship between aortic strain, elasticity, stiffness, and left ventricle functions in obese and obesity-prone young adults.

Material and Methods: The participants were classified as obese, overweight, normal-weight, and underweight,
according to the BMI. There were 28 underweight, 84 normal weight, 89 overweight, and 22 obese individuals. Physical
examinations, findings and medical history of patients were recorded. Left and right ventricle functions were evaluated
with 2D transthoracic echocardiography. Parameters of aortic elasticity including aortic strain, elasticity, and stiffness
index were calculated according to the predefined formula.

Results: Baseline clinical and demographic findings were similar, except age and weight. In the comparison of
echocardiographic measurements, left ventricular end-systolic and end-diastolic diameters, interventricular septum
and posterior wall diastolic diameters, left atrial diameter, left ventricular mass and mass index were significantly higher
between groups as consistent with the increase in BMI, mitral early diastolic filling velocities, mitral early and late diastolic
filling velocity ratio and mitral lateral early diastolic relaxation were significantly lower between groups as conversely
with the increase in BMI (p < 0.05, for all). Statistically significant differences were observed between groups regarding
aortic strain, elasticity, and stiffness values. Aortic stiffness were significantly higher between groups as consistent with
the increase in BMI, aortic strain and elasticity were significantly lower between groups as conversely with the increase in
BMI (p < 0.05, for all). BMI, systolic blood pressure, pulse pressure, and myocardial performance index (MPI) were found as
independent variables affecting the aortic stiffness index ([3).

Conclusion: Aortic stiffness index (B), which might have a prognostic value in determining the risk of future CV disease,

tends to be increased in obese and obesity-prone young adults, and correlated with the increase in BMI, systolic blood
pressure, and left ventricle MPI.
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Amag: Arter sertligi damar duvarinin viskoelastik ozelliklerini yansitir. Bu calismada obez ve obeziteye yatkin gencg
eriskinlerde aort strain, elastikiyet, sertlik ve sol ventrikl fonksiyonlari arasindaki iliskiyi degerlendirmeyi amacladik.

Gerec ve Yontemler: Katiimcilar VKi'ye gére obez, fazla kilolu, normal kilolu ve zayif olarak siniflandirildi. 28 zayif, 84
normal, 89 fazla kilolu ve 22 obez birey vardi. Hastalarin fizik muayeneleri, bulgular ve tibbi 6ykileri kaydedildi. Sol ve
sag ventrikil fonksiyonlar 2D transtorasik ekokardiyografi ile degerlendirildi. Aortik strain, elastikiyet ve sertlik indeksini
iceren aort elastikiyet parametreleri, 6nceden tanimlanmis formdile gore hesaplandi.

Bulgular: Temel klinik ve demografik bulgular, yas ve adirlik disinda benzerdi. Ekokardiyografik ol¢limlerin
karsilastirilmasinda, sol ventrikil sistol sonu ve diyastol sonu caplari, interventrikiller septum ve arka duvar diyastol
caplari, sol atriyum capl, sol ventrikiil kitle ve kitle indeksi, VKi'deki artisla uyumlu olarak gruplar arasinda anlamli olarak
yuksekti, mitral erken diyastolik dolum hizlari, mitral erken ve geg¢ diyastolik dolum hizi orani ve mitral lateral erken
diyastolik gevseme, VKi'deki artisin tersine, gruplar arasinda anlamli olarak daha disiiktii (timi icin p < 0.05). Aortik
strain, elastikiyet ve sertlik degerleri acisindan gruplar arasinda istatistiksel olarak anlamh farkhlklar gézlendi. Aortik
sertlik, VKi'deki artisla uyumlu olarak gruplar arasinda anlamli olarak daha yuksekti, aort strain ve elastikiyeti, VKi'deki
artisa zit olarak gruplar arasinda anlamli olarak daha diisiiktii (tiimi icin p < 0.05). VK, sistolik kan basinci, nabiz basinci ve
miyokardiyal performans indeksi (MPI), aort sertligi indeksini (B) etkileyen bagimsiz degiskenler olarak bulundu.

Sonug: Gelecekteki kardiyovaskiiler hastalik riskini belirlemede prognostik bir degeri olabilecek aort sertligi indeksi (), obez ve
obeziteye yatkin genc eriskinlerde artma egilimindedir ve VKi, sistolik kan basinci ve sol ventrikiil MPI ile korele oldugu gézlenmistir.

Introduction

Obesity is an important health problem that can affect all
systems, including the cardiovascular(CV) and endocrine
systems, even leading to death (1). In obese patients, the total
blood volume increases to supply the blood circulation of
the increased adipose tissue. Sodium retention due to leptin,
atrial natriuretic peptide, renin-angiotensin produced by
adipocytes, and the sympathetic nervous system stimulated
by hyperinsulinemia, disrupts the body's fluid balance. The
increase in circulating volume load affects the systolic and
diastolic functions of the heart(2, 3).

The contribution of obesity or regional adiposity in CV risk
estimation has always been a matter of debate (4-8). There
is a consensus about that the increased CV risk is not only
due to obesity and its severity, but also to the influence of
the patient's risk factor profile among obese individuals.
Subsequent studies have clearly demonstrated that obesity
is an important independent determinant of CV risk and/or
mortality in both genders (9-11). In addition, weight gain after
the young adulthood has been reported to be associated with
an increased risk of CV disease in both sexes. This cannot be
attributed to baseline weight or the presence of risk factors
because of subsequent weight gain. That is why fighting obesity
appears to be a recommended goal in the primary prevention

Anahtar kelimeler: Aortun elastikiyet 6zellikleri, obezite, genc erigkinler

of CV disease in addition to the well-defined risk factors (5).

Arterial stiffness is a term used to describe the viscoelastic
properties of the vessel The effects of chronic
inflammation, oxidative stress, production of free radicals, and

wall.

neuroendocrine and genetic changes on the arterial wall may
cause arterial stiffness and decreased vascular compliance, and
it is associated with the physiopathogenesis of vascular aging
(12). The role of aortic elasticity parameters in the development
of atherosclerosis and in the early detection of atherosclerosis-
related mortality and morbidity cannot be denied. Increased
arterial stiffness has a significant impact on pulse pressure
(the difference between systolic and diastolic blood pressure),
wave reflections, kidney function, and above all CV risk (13). The
increase in aortic stiffness causes increased cardiac workload
and decreased coronary artery perfusion pressure, which can
lead to microvascular cardiac ischemia. On the other hand,
decreased arterial stiffness was found to be associated with
increased survival (14). In previous studies, it has been shown
that obesity causes an increase in aortic stiffness in children and
adults, regardless of age, ethnicity, and blood pressure (15).

In our study, we aimed to evaluate the relationship between
aortic strain, aortic elasticity, aortic stiffness, and left ventricular
functions in obese and obesity-prone asymptomatic young
adults without any comorbidities.
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Materials and Methods
Study population

The study population is consisted of participants admitted to
the cardiology outpatient clinic and had echocardiography
between January 2014 and April 2016. Individuals with a
normotensive course and not using any medication were
included in the evaluation. A total of 223 participants under
the age of 40 without any additional disease and/or risk
factors were included in the study. Among the participants,
104 (46.6%) were male with a mean age of 27.67 + 6.25 years,
and 119 (53.4%) were female with a mean age of 28.32 + 6.61
years. Detailed medical history of all individuals was taken,
physical examinations were performed, and their biochemical
parameters were evaluated. Those with coronary artery
disease, hypertension, diabetes mellitus, hyperlipidemia,
heart failure, cardiomyopathy, heart valve disease, pulmonary
hypertension, renal failure, hematological and inflammatory
disorders were excluded. All individuals were informed in
detail about the investigational nature of the study and gave
written informed consent to participate.

Anthropometric measurements

The study groups were determined according to the body
mass index, the most common anthropometric parameter; as
underweight (BMIX20kg/m2), normal weight (BMI 20-25 kg/
m?2), overweight (25-30 kg/m2), and obese (BMIX30 kg). There
were 28 underweight, 84 normal weight, 89 overweight, and
22 obese individuals.

Echocardiography

Transthoracic echocardiography was performed using a Vivid
S5 ultrasound system (GE Medical Systems Ultrasound &
Primary Care Diagnostics, USA) with a 2.5 MHz phased-array
transducer in the left lateral decubitus position at the end of
the expiration, following rest for 10 minutes. Standard left
and right ventricular echocardiography measurements were
obtained according to the current recommendation guidelines
of the American Society of Echocardiography. Peak early (E) and
atrial (A) flow velocities (cm/s), E/A ratio, deceleration time (DT)
(ms) of LV diastolic filling were taken by pulse wave Doppler
in apical four-chamber view. Measurements were repeated at
3 consecutive cardiac cycles and the averaged value was used
for analysis. All data were stored digitally and analyzed offline.
Two separate investigators blinded to each other’s results and
patients’ clinical data analyzed all measurements.

Aortic systolic and diastolic diameters (AoD) were measured
by M-mode echocardiography of ascending aorta obtained at
3 cm above the aortic valve from a parasternal long- axis view.
Simultaneously, blood pressure measurements were obtained
using an aneroid sphygmomanometer on brachial artery.
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Aortic strainis defined as the percentage change of the ascending
aorta, aortic distensibility index is defined as the relative change
in diameter (or area) for a given pressure change and, aortic
stiffness index (B) is defined as the ratio of In systolic/diastolic
pressures to relative change in diameter. Aortic strain (AS), aortic
distensibility (DIS), and aortic stiffness index (SI) were calculated
using the following previously described formulas(16):

« Aortic strain (%) = 100 x (AoS—AoD)/AoD

« Aortic distensibility index (cm-2dyn-110-6) = [2 x (Aos - Aod)
/ Aod x (SBP - DBP) ]

- Aortic stiffness index (8) = In (SBP/DBP)/[(Aos - Aod)/Aod)]

« LV Mass (g) (deverux) = 0.8{1.04[([LVEDD + IVSd +PWd]3 -
LVEDD3)]} + 0.6

- Relative Wall Thickness: (2xPWd) /LVIDd
Statistical analysis

Data analysis was performed with SPSS (Statistical Package
for Social Sciences) 20.0 package program. Continuous
variables are expressed as mean + standard deviation (SD)
and categorical variables as percentages. The distribution of
continuous variables was evaluated with the Kolmogorov-
Smirnow test. One-way ANOVA test (one-way analysis of
variance) was used for comparisons between groups and Tukey
was used as post-hoc test to delineate pair-wise differences.
Chi-square test was used to compare categorical variables.
Pearson coefficient was used to perform analysis of univariate
correlation. Following univariate correlations, a multivariate
linear regression model with backward selection process was
applied to identify independent predictors affecting the aortic
stiffness index. A P-value of p < 0.05with a confidence interval
of 95% were accepted statistically significant.

Results

Among the participants, 104 (46.6%) were male with a mean
age of 27.67 £ 6.25 years, and 119 (53.4%) were female with
a mean age of 28.32 + 6.61 years. Baseline demographic and
clinical characteristics as well as risk factors were similar in
the three groups, except for age and BMI. Heart rate, systolic,
and diastolic blood pressure values were within normal limits
compatible with age, and no statistically significant difference
was observed between the groups (Table 1). When the
biochemical parameters of the groups were compared, the
fasting blood glucose, creatinine, hemoglobin, hematocrit,
low-density lipoprotein (LDL), high-density lipoprotein (HDL),
total cholesterol, triglyceride, and glomerular filtration rate
(e-GFR) values were statistically significantly different, with an
increasing from the underweight group to the obese group,
compatible with BMI values (p < 0.05, for all).



left
ventricular posterior wall end-diastolic measurement, left

Interventricular septum end-diastolic measurement,

ventricular end-systolic and end-diastolic diameters, left atrial
diameter and aortic annulus diameter were found to increase
from underweight group to obese group, with a statistically
significant difference. There was no difference between the
groups in terms of ejection fraction and fractional shortening.
Left ventricular mass and left ventricular mass index showed
statistically significant changes, increasing from underweight
group to the obese group. No statistical significance was found
in terms of relative wall thickness. A statistically significant
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decrease was found in mitral E velocity measured with pulse
wave doppler,compatible with BMlvalues. Although anincrease
was observed in mitral A wave velocity, it was not statistically
significant. A statistically significant decrease was found in the
mitral E/A ratio. A significant decrease was detected in the mitral
E' velocity measured with tissue Doppler, compatible with BMI
values. Also, the myocardial performance index (MPI), which
allows us to evaluate the left ventricular systolic and diastolic
functions globally, showed statistically significant differences
between the groups, compatible with BMI values (Table 2).
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A significant increase was observed in ascending aortic
systolic (Aos) and diastolic (Aod) measurements with obesity.
There was no difference between the groups in terms of peak
aortic velocity and aortic ejection time. aortic strain and aortic
distensibility index showed. Significant decreases in aortic strain
and aortic distensibility index was found, compatible with BMI
values. On the other hand, the aortic stiffness index ([3) showed
a statistically significant increase in parallel with obesity (Table

3). In univariate correlation analysis, a negative correlation was
observed between BMI and aortic strain (r=-0.491, p<0.001) and

aortic distensibility index (r=-0.478, p<0.001), while a positive
correlation was observed between BMI and aortic stiffness
index () (r=0.457, p<0.001) (Figure 1A-C). Variables showing
significant correlation with aortic stiffness index () in univariate
analysis are summarized in Table 4. We performed a standard
multivariate regression analysis using the backward method
based on independent variables likely to affect aortic stiffness
index (B). In multivariate linear regression analysis, significant
independent factors affecting the aortic stiffness index ((3) were
found as BMI, SBP, PP, and left ventricular MPI (Table 4).
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Figure 1. Univariate correlation analysis between BMI and aortic strain (A),
BMI and aortic distensibility index (B), BMI and aortic stiffness index () (C).




In subgroup analyzes, a statistically significant difference
was found between male and female gender independent
of BMI in terms of aortic strain, aortic distensibility, and
aortic stiffness index (B), (p<0.001). It was observed that the
aortic stiffness index (f3), was significantly higher in males.
No significant difference was observed in terms of the aortic
elasticity parameters according to the smoking status.

Discussion

This study clearly showed thataorticelasticity parameters, which
are predictors of future CV disease, is statistically significantly
increased in obese and obesity-prone young adults. Aortic strain
and aortic elasticity decreased in line with BMI, while aortic
stiffness index (B) increased. Although MPI, which shows the
left ventricular global performance globally, was within normal
limits, it showed a significant increase towards obesity. Also, a
statistically significant and positive correlation was observed
between MPI and aortic stiffness index (B). This finding suggests
the increased left ventricular performance against relatively
increased afterload, with increased aortic stiffness.

Recent studies have shown that there may be a relationship
between loss of elasticity of the great arteries and CV diseases (17,
18). Aortic stiffness is an independent determinant of CV and all-
cause mortality, independent of age, DM, and previous CV events
(18). There are many techniques for the assessment of vascular
disease and stiffness in the early stage, including pulse wave and
direct measurements. Recent studies have shown that pulsatile
changes in the diameter of the ascending aorta can be recorded
indirectly by routine echocardiography. Aortic elasticity parameters
are based on aortic diameters and data of blood pressure. These
non-invasive measurements have been validated as predictors
of aortic elasticity with a higher degree of accuracy than invasive
measurements (19, 20). Our findings support that obesity causes
changes in dimensions, as structural features of ascending aorta.
In addition, the finding of a decrease in aortic elasticity and an
increase in aortic stiffness, which is a functional vascular feature of
the ascending aorta, is consistent with previous studies.

Left ventricular hypertrophy is the most

manifestation and independent predictor of preclinical

important

heart disease in terms of all CV complications (21, 22). The
pathophysiological mechanisms of the relationship between
obesity and left ventricular hypertrophy have not yet
been fully elucidated. Nevertheless, volume overload and
pressure overload of obesity are associated with systemic
hypertension, increased arterial stiffness, and sleep apnea
syndrome (23). Normal values for left ventricular mass are X
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294 g in men and X 198 g in women. In our study, baseline
left ventricular mass and left ventricular mass index showed a
statistically significant increases towards the obese group. This
finding confirmed the hypothesis that arterial stiffness is the
main determinant of left ventricular hypertrophy in obesity, in
relation to all aortic elasticity parameters.

Arterial stiffness in a healthy woman tends to be lower than
that of men until menopause, but it has been reported
that the difference decreases if the woman does not take
estrogen replacement in the postmenopausal period (24).
However, it has been determined that the gender factor is
more important in peripheral arteries than in the aorta (25).
Rajkumar et al. showed that estrogen changes the vessel wall
loading thickness by nitric oxide mediator and endothelium-
dependent vasodilation (25). In addition, acute estrogen
administration has been reported to improve aortic stiffness
and reduce arterial wave reflection in postmenopausal
women with or without coronary artery disease. In our study,
independent of BMI, a statistically significant difference was
found between male and female gender in subgroup analyses
in terms of aortic strain, aortic distensibility, and aortic stiffness
index (B), (p<0.001). It was observed that the aortic stiffness
index was significantly higher in males.

In smoking addicts, smoking acutely decreases the elastic
properties of the aorta (26). Another study investigated the
acute effects of smoking on arterial stiffness in regular smokers
reported that the dilatation ability of the carotid and brachial
arteries decreased by 7% to 18% after acute smoking, however,
there was no long-term baseline difference when compared to
non-smokers (27). Stefanadias et al. (28) reported that smoking
acutely and significantly reduced the ability of aortic dilatation.
In our study, it was determined that smoking did not cause a
statistically significant difference in aortic elasticity parameters.

To the best of our knowledge thisis the first study investigating
therelationship between aortic elasticity parametersin obesity
prone young adults. The small sample size of the study is an
important limitation of our study and decreases the statistical
power. Therefore, our findings need to be supported by large-
scale randomized studies.

Conclusion

Aortic stiffness index (B), which has prognostic value in
determining the risk of CV disease, tends to be increased in
obese and obesity-prone healthy young adults compared with
normal-weight individuals. Besides, aortic stiffness index (B)
correlates with BMI, SBP, and left ventricle MPI. We may conclude
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that the increased aortic stiffness index () in obese and obesity-

prone young adults have a prognostic significance in terms of

determining the risk of CV disease development, and thereby,

obese, and obesity-prone young adults with higher aortic

stiffness index (f3) can be recommended to be followed closely.

By improving this parameter as a treatment goal, a reduction in

CV morbidity and mortality can be achieved.
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Long-Term Consequences Of Intensive Care Patients Diagnosed With
COVID-19 Infection After Hospital Discharge

COVID-19 Enfeksiyonu Tanisi Konan Yogun Bakim Hastalarinin
Hastaneden Taburcu Sonrasi Uzun Vadeli Sonuclari

Yucel Gultekin*' @, Zerrin Ozcelik?

'Department of General Surgery, Faculty of Medicine, Usak University, Usak, Turkey
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ABSTRACT

Aim: The COVID-19 pandemic has become a serious health problem that spreads rapidly in the world and in our country.
The problems that may be encountered in the future in patients with COVID-19 infection are still unknown. This study
aimed to evaluate long-term symptoms following COVID-19 infection.

Material and Methods:This study evaluated post-discharge continued symptoms of patients hospitalized in the intensive
care unit with the diagnosis of COVID-19.

Results: The most common symptom that persisted after COVID-19 infection was fatigue. It was determined that as the
age of the patient increases, the incidence of symptoms after COVID-19 infection increases.

Conclusion: There are persistent symptoms after COVID-19 infection. Their identification is crucial for early diagnosis and treatment.

Keywords: COVID-19, intensive care, long-term

0z
Amag: COVID-19 salgini diinyada ve ulkemizde hizla yayilim gosteren ciddi bir saglik sorunu haline gelmistir. COVID-19

enfeksiyonu gecirmis hastalarda ileri ki donemlere ait karsilasilacak sorunlar hala bilinmemektedir. Bu calismada COVID-19
enfeksiyonu sonrasi devam eden semptomlari degerlendirilmesi amaclanmistir.

Gerec ve Yontemler: Bu calismada COVID-19 tanisi nedeni ile yogun bakimda yatan hastalarin taburculuk sonrasi devam
eden semptomlari degerlendirilmistir.

Bulgular: COVID-19 enfeksiyonu sonrasi devam eden en sik semptomun halsizlik oldugu gorildi. Hasta yasinin artisi ile
COVID-19 enfeksiyonu sonrasi semptomlarin goriilme sikligi artmaktadir.

Sonug: COVID-19 enfeksiyonu sonrasi devam eden semptomlar mevcuttur. Bunlarin taninmasi erken tani ve tedavi icin Snemlidir.

Anahtar kelimeler: COVID-19, yogun bakim, uzun dénem
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Introduction

SARS-CoV-2infection (COVID-19)isamajor pandemic of ourcentury
that has caused significant mortality and morbidity worldwide. By
March 2022, a total of 373 million people had recovered from 441
million patients with positive COVID-19 PCR (Polymerase Chain
Reaction) tests, but some of those who recovered still describe
persistent symptoms and organ dysfunction. "Long COVID" was
first used by Perego on social media to point out the persistence
of symptoms weeks and months after infection with SARS-
CoV-2. In other words, "Long COVID" is the time interval between
microbiological recovery and clinical recovery (1-3).

In the guide published in March 2022 for the management
of long-term effects of COVID-19, NICE (National Institute for
Health and Care Excellence) defined post- COVID-19 syndrome
as signs and symptoms that develop during or after an infection
consistent with COVID-19, lasts more than 12 weeks, and cannot
be explained by an alternative diagnosis. "Post- COVID-19
syndrome" refers to the end of the acute phase of the disease (4).

It was shown that at least one symptom was permanent
even on the 60th day in 87% of patients who recovered
after the COVID-19 infection and were discharged from
hospitals. Fatigue (53.1%), worsening of quality of life (44.1%),
shortness of breath (43.4%), joint pain (27.3%), and chest
pain (27.1%) were reported as common persistent symptoms
after COVID-19 infection. Cough, skin rashes, palpitations,
headache, diarrhea, and pinprick feeling are other common
symptoms. Patients also reported mental health problems
such as anxiety, depression, post-traumatic stress disorder,
and failure to perform their routine daily activities (5).

This study aimed to evaluate new onset or continued
symptoms after discharge and to determine the prevalence of
patients hospitalized in intensive care units due to COVID-19.

Material and Methods

Patients over the age of 18, who were hospitalized and discharged
from Prof. Dr. Feriha Oz Emergency and Pandemic Hospital and
Usak University Medical Faculty Hospital COVID-19 General
Intensive Care Units between February 2021 and February 2022,
were included in the study. Among the patients hospitalized in
the intensive care unit, those with positive COVID-19 PCR test and
those whose chest computed tomography (CT) was compatible
with COVID-19 were included in the study. Patients who developed
mortality in the intensive care unit, who refused to participate in
the study, whose COVID-19 PCR test was negative and thorax CT
was not compatible with COVID-19 were excluded from the study.
In this study, the criteria for defining the long-term symptoms of
COVID-19 were based on the criteria published by NICE in March

A~
RajsN

GULTEKIN et al.
I Long-term Consequences of Covid-19

2022 for the management of the long-term effects of COVID-19 (4).

All patients' contact information was obtained from the
Hospital Information Management System of both hospitals.
The link https://www.surveymonkey.com/r/6Q98B28 was
created for the questionnaire consisting of nine questions. At
the beginning of the survey, the participants were informed
about the purpose of the research and that participation was
on a voluntary basis, and consent was requested from those
who volunteered to participate. No questions revealing the
identities of the patients were included in the questionnaire
form. Patient privacy was protected, and data was used by
anonymizing. An information message stating that we were
conducting a survey and asking for their permission to be
included in the study was sent to the patients via phone.
After obtaining consent to participate in the study, patients
were asked to answer the questions in the link sent. In
addition, patients who applied to the hospital for control or
any reason were given a written questionnaire via e-mail, and
the patients who gave their consent were asked to fill out the
questionnaire. Ethical approval was obtained from the Ethics
Committee of Sancaktepe Sehit Prof. Dr. ilhan Varank Training
and Research Hospital (E-46059653-020).

Statistical Analysis

Statistical analysis was performed using the SPSS-15 (SPSS,
Inc,, Chicago, IL) software package. Normally distributed
variables were expressed as mean and standard deviation,
and non-normally distributed variables were expressed as
median and interquartile range. The symptoms and findings of
the patients who met the inclusion criteria were summarized
with descriptive statistics. Persisting and newly observed
symptoms and findings in patients after discharge from the
intensive care unit were evaluated and given as a percentage.
The groups were compared for differences in frequencies
using chi-square or Fisher tests, whichever is suitable. P value
less than 0.05 was considered to be statistically significant.

Results

Atotal of 1018 patients from both research centers were evaluated
in the study. Of these patients, 130 could not be reached, 20
were excluded due to negative PCR test results despite thorax
CT compatible with COVID-19 infection, 219 patients refused to
participate in the study, and 50 patients were excluded because of
the time elapsed after discharge was less than 12 weeks. Mortality
developed in 16 patients after discharge, and a total of 583 patients
were evaluated in this study. The median age of the patients was
62 (IQR, 40-73) years, and the proportion of male patients was 68%.
In the study group, 28% of patients were between the ages of 18-
30, 30% were between the ages of 30-50, and 42% were over the
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age of 50. One or more symptoms persisted in 8% of the 18-30 age
group, 17% of the 30-50 age group, and 72% of the 50+ age group.
A comparison of the groups by age revealed that the incidence
of Long COVID-19 symptoms increased statistically significantly
as age increased. Long COVID-19 symptoms were not different
between male and female patients (P=0.09). Comorbidities in
COVID-19 patients are shown in Table 1. The frequency of long-
term symptoms (56%) was higher in patients with two or more
comorbidities (28%). This frequency was 46% in patients with
no or only one comorbidity, and the difference between the two
groups was statistically significant (P=0.03). During the intensive
care hospitalization, 15% of the patients were intubated and 76.4%
were followed up with a reservoir mask, high-flow oxygen therapy
or noninvasive ventilation. The mean hospital stay in the intensive
care unit was 8.4 days (2-56 days). The median APACHE Il of patients
was 17 (IQR, 11-26). The symptoms and incidence in patients after
COVID-19 infection are presented in Table 2. Fatigue was the
most frequently persisting symptom with 64%. The second most
common symptom was exertional dyspnea (52%). These were
followed by forgetfulness 28%, joint pain 21%, cough 12%, muscle
pain 8%, loss of appetite 5%, taste-smell loss 4%, and headache
1%, respectively. The incidence of fatigue and exertional dyspnea
after COVID-19 infection was significantly higher in APACHE 11=10
patients than in APACHE IIX10 patients (pX0.001). However, no
statistically significant difference was found in other symptomes.
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Discussion

COVID-19 is a significant cause of mortality and morbidity
worldwide. While 80% of the affected individuals survived
the disease mildly and moderately, 5% needed intensive care
(2). In this study, all patients had a history of intensive care
hospitalization. The most prominent symptoms that persisted
after COVID-19 were fatigue and exertional dyspnea.

A study conducted in England categorized the symptoms in
the acute phase of COVID-19into 3 groups: Group 1 respiratory
symptoms (cough, sputum, shortness of breath, fever); Group
2 musculoskeletal symptoms (myalgia, joint pain, headache,
fatigue and malaise); Group 3 enteric symptoms (abdominal
pain, vomiting and diarrhea). These symptoms were found to
persist in some patients even if they have survived COVID-19
(6). Watson and Yong defined these patients with continuing
symptoms as "long haulers" (1, 3).

A study conducted in Italy reported that 87% of patients who
recovered from COVID-19 and were discharged had symptoms
that persisted even 60 days after discharge. It was stated that
1 or 2 COVID-19 symptoms persisted in 32% of these patients,
and 3 or 4 COVID-19 symptoms persisted in 55%. Commonly
reported symptoms were fatigue (53.1%), worsening of quality
of life (44.1%), dyspnea (43.4%), joint pain (27.3%), and chest
pain (21.7%) (5). In this study, we reached similar findings
among COVID-19 patients treated in the intensive care unit. The
most common post- COVID-19 symptom was fatigue (64% of
patients), followed by exertional dyspnea (52% of patients).

In another study supporting our findings, it was reported that
complaints such as shortness of breath and fatigue persisted
even 3 months after discharge in patients treated for COVID-19
infection (7). A meta-analysis by Lopez-Leon et al. determined
the most common long-term covid symptoms as fatigue (58%),
headache (44%), concentration impairment (27%), hair loss



(25%), and dyspnea (24%). (8). Consistent with the literature,
the most common post- COVID-19 symptom in this study
was fatigue. However, fatigue is a nonspecific symptom and
can often be seen in respiratory, cardiac or endocrinological
disorders and diseases such as anemia. For this reason, it would
be appropriate to investigate the patients with persisting
fatigue symptoms after COVID-19 in more detail. In addition,
these results have created awareness that patients may need to
be called for intermittent control even if the COVID-19 PCR test

becomes negative until achieving clinical improvement.

Telford et al. (9) reported that long-term COVID-19 symptoms
were more common in the elderly patient group. They found
that long-term symptoms persisted in 26% of patients aged
18-34, 32% of patients aged 35-49, and 47% of patients over
the age of 50. In the same study, they reported that long-term
COVID-19 symptoms persisted in 28% of patients with one
comorbidity, 46% in patients with two comorbidities, and 57%
in patients with three or more comorbidities.

Women are twice as likely to develop long-term symptoms of
COVID-19 than men. Again, even if the disease has been mild,
advanced age, the presence of 5 or more symptoms in the acute
disease period, and the presence of comorbidity arise as other
risk factors (10). Another study showed that severe fatigue
and weakness persisted in 50% of patients at a 10-week post-
COVID-19follow-up. In the same study, severe fatigue was found
to be higher in women and those with pre-existing depression
and anxiety disorders (11). In the present study, the rate of
patients with two or more comorbidities was 28%, and Long
COVID-19 symptoms were found to be statistically significant
and higher than patients with no or single comorbidity. Again,
in our study, it was determined that the incidence of long-term
COVID-19 symptoms increased with increasing age. However,
unlike the findings in the literature, our study found no gender-
dependent difference in long-term COVID-19 symptoms. Our
patient group consisted of intensive care patients. Besides, 68%
of our patients were male. This may explain the inconsistency of
our results with the literature in terms of gender.

Various pulmonary problems such as chronic cough,
pulmonary vascular disease, bronchiectasis and fibrotic lung
disease are encountered after COVID-19 infection, and it is
stated that these may lead to persistent dyspnea (12). Of the
patients in our study, 15% were followed up as intubated,
and the remaining patients required additional oxygen
(nasal oxygen, reservoir mask, high-flow oxygen support,
noninvasive mechanical ventilation support). Dyspnea was
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found to be a long-term symptom of COVID-19 in 52% of
our patients. In addition, respiratory complaints came to the
fore in patients who were admitted to the intensive care unit
due to COVID-19 infection. Dyspnea was the second most
common Long COVID-19 symptom. For this reason, we think
that continuing respiratory physiotherapy to increase the lung
capacity of COVID-19 patients after discharge and keeping the
patient under the control of a chest disease specialist would
be the right approach to improve the patient's quality of life.

COVID-19 has also been detected in the cerebrospinal fluid. This
supports the neuro-invasive properties of the virus. Neurological
symptoms such as headache, tremor, concentration disorder,
cognitive blunting (“brain fog”), anxiety, depression, and post-
traumatic stress disorder may emerge as long-term COVID-19
symptoms in patients recovering from COVID-19 infection
(13,14). Among the long-term symptoms of COVID-19,
concentration impairment and forgetfulness were also found in
28% of the patients in this study.

Inflammatory arthralgias have been reported after post-
COVID-19 infection, and musculoskeletal or joint pain was
suggested as long-term symptoms (15). Consistent with these
data, we found joint pain in 21% of patients and muscle pain
in 8% of patients as post- COVID-19 symptomes. Intensive care
neuromyopathy is a condition that we frequently encounter in
patients hospitalized in intensive care units for reasons other
than COVID-19, and especially in patients with prolonged
hospital stays. This can be prevented by early mobilization,
weaning from the mechanical ventilator as soon as possible,
initiating physiotherapy early, and developing effective
nutritional strategies. We believe that the same strategies will
be beneficial in preventing musculoskeletal and joint pain
seen in COVID-19 patients in the long term.

GalvanCasas, and Dasguptave suggested dividing patients
with long-term COVID-19 symptoms into 3 categories as
post- COVID-19 cardio-respiratory syndrome, post- COVID-19
fatigue-burnout syndrome, and post- COVID-19  neuro-
psychiatric syndrome. They stated that the classification of
symptoms according to the organ system involved would be a
guide in elucidating the etiology. They also noted that anemia,
hyperglycemia, electrolyte imbalance, and hypothyroidism
should be considered in the differential diagnosis in patients with
severe fatigue. In addition, they emphasized that the heart and
lung involvement of patients with ongoing dyspnea should also
be evaluated. They also suggested that new-onset symptoms
in COVID-19 patients may be useful in detecting emergencies
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such as coronary artery disease, stroke, pulmonary embolism,
and pneumothorax (16, 17). The pathophysiology of COVID-19
has not been fully elucidated. This study also revealed that some
symptoms persist after COVID-19 infection. We believe that
clinical recovery is more important than microbiological recovery
in COVID-19 infections. Therefore, when investigating long-term
symptoms in patients with COVID-19 infection, we recommend
intermittent check-ups until clinical improvement is achieved to
make sure not to miss any underlying or new-onset comorbidity.

Evaluation of onlyintensive care patientsandincluding patients
with positive COVID-19 PCR test results are the limitations
of our study. In addition, underlying comorbidities such as
asthma, COPD, and heart failure could not be distinguished
when evaluating the long-term COVID-19 symptoms.

Conclusion

Uncovering the long-term symptoms of COVID-19 will be
beneficial for better understanding and clarification of the
pathophysiology of the disease. It will contribute to the early
diagnosis and treatment of the disease and the prevention
of long-term complications. However, there is a need for
multicenter and more comprehensive studies on the subject.
We think that it is crucial to continue clinical controls, gradual
exercise, and physical therapy protocols in patients diagnosed
with COVID-19. It is also essential to detect changes with
intermittent controls after determining the patient's basal
respiratory, cardiac, neurological and mobility status.

References

1. Perego E. 20 May 2020.
elisaperego78/status/1263172084055838721

Twitter https://twitter.com/

2. Edwards E. COVID-19 "long-haulers" report nearly 100 symptoms
for more than 100 days. NBC News. Available at: https://www.
nbcnews. com/health/health-news/covid-19-long-haulers-report-
nearly-100-symptoms-more-100-n1235217. Accessed Feb 16, 2022

3. Yong E. COVID-19 can last for several months. The Atlantic.
Available at: https://www.theatlantic.com/health/
archive/2020/06/covid-19-coronavirus-longterm-symptoms-

months/612679/. Accessed Feb 11,2022

4. Shah W, Hillman T, Playford ED, Hishmeh L. Managing the long
term effects of covid-19: summary of NICE, SIGN, and RCGP rapid
guideline. BMJ. 2021;372 doi:10.1136/bmj.n136

5. Carfi A, Bernabei R, Landi F. Persistent symptoms in patient
safter acute COVID-19. JAMA 2020;324(6):603-5. doi: 10.1001/
jama.2020.12603.

507

Docherty AB, Harrison EM, Green CA, et al. Features of 20 133 UK
patients in hospital with covid-19 using the ISARIC WHO Clinical
Characterisation Protocol:
study. BMJ 2020;369:m 1985

prospective observational cohort

Arnold DT, Hamilton FW, Milne A, et al Patient outcomes after
hospitalisation with COVID-19 and implications for follow-up:
results from a prospective UK cohort. Thorax. 2021;76(4):399-
401. doi: 10.1136/thoraxjnl-2020-216086.

Lopez-Leon S, Wegman-Ostrosky T, Perelman C, et al. More
than 50 Long-term effects of COVID-19: a systematic review
and meta-analysis. medRxiv 2021;30;2021.01.27.21250617. doi:
10.1101/2021.01.27.21250617. Preprint

Tenforde MW, Kim SS, Lindsell CJ, et al. Symptom duration and
risk factors for delayed return to usual health among outpatients
with covid-19 in a multistate health care systems network -
united states, march-june 2020. MMWR Morb Mortal Wkly Rep.
2020;69(30):993-8. doi: 10.15585/mmwr.mm6930e1.

Sudre CH, Murray B, Varsavsky T, et al. Attributes and predictors
of Long-COVID. Nat Med. 2021;27(4):626-31. doi: 10.1038/
s41591-021-01292-y.

. Townsend L, Dyer AH, Jones K, et al. Persistent fatigue following

SARS-CoV-2 infection is common and independent of severity of
initial infection. PLoS One. 2020;15(11):€0240784. doi: 10.1371/
journal.pone.0240784

Fraser E. Long term respiratory complications of covid-19. BMJ
2020;370:m300. doi: 10.1136/bmj.m3001

Moriguchi T, Harii N, Goto J, et al. A first case of meningitis/
encephalitis associated with SARS-Coronavirus-2. Int J Infect Dis.
2020;94:55e8.doi: 10.1016.ijid.2020.03.062

LuY, Li X, Geng D, et al. Cerebral micro-structural changes
in COVID-19 patients - an MRI-based 3-
upstudy. EClinicalMedicine. 2020; 25: 100484. doi: 10.1016/j.
eclinm.2020.100484.

monthfollow-

. Chandrashekara S, Jaladhar P, Paramshetti S, Ramachandran

V, Nizar SF, Kori D. Post COVID inflammation syndrome:
different manifestations caused by the virus. J Assoc Phys India
2020;68(12):33e4.

Dasgupta A, Kalhan A, Kalra S. Long term complications and
rehabilitation of COVID-19 patients. J Pakistan MedAssoc
2020;70: (5):131-5. doi:10.5455/JPMA.32.

Casas CG, Catala A, Hernandez GC, et al. Classification of the
cutaneous manifestations of COVID-19: a rapid prospective
nation wide consensus study in Spain with 375 cases. Br J
Dermatol 2020;183(1):71-7. doi: 10.1111/bjd.19163.



Turkish Journal of Clinics and Laboratory

To cite this article: Gunaydin DB, Kaptan IA, Goral S, Kaya Z, Ugras Dikmen A, Dizbay M, Guzel Tunccan O. Evaluation of Blood Transfusion Need in
Hospitalized Covid-19 Patients Turk J Clin Lab 2022; 4: 508-512.

1 Orginal Article

Evaluation of Blood Transfusion Need in Hospitalized Covid-19 Patients*

Hastanede Yatan Covid-19 Hastalarinda Kan Transfiizyon Ihtiyacinin
Degerlendirilmesi*

Dudu Berrin Gunaydin'@, Azer lIbengu Kaptan*2d, Seniz Gorald®] Zuhre Kaya*[,
Asiye Ugras Dikmen?® [, Murat Dizbay°[, Ozlem Guzel Tunccan®

'Gazi University Faculty of Medicine Hospital, Department of Anesthesiology, Ankara, Turkey
2Sanliurfa Training and Research Hospital, Department of Anesthesiology, Sanhurfa,Turkey

3Gazi University Faculty of Medicine Hospital, Blood Bank, Ankara, Turkey

“Gazi University Faculty of Medicine Hospital, Department of Pediatric Hematology, Ankara, Turkey
>Gazi University Faculty of Medicine Hospital, Department of Public Health, Ankara, Turkey

®Gazi University Faculty of Medicine Hospital, Department of Infectious Disease, Ankara, Turkey

Abstract

Aim: Blood product management and need during the Covid 19 pandemic is a controversial issue. The effect of reduced
blood donation due to the pandemic on blood product management has not yet been determined. The aim of this study
is to determine the rate of blood transfusion in COVID-19 patients.

Material and Methods: The 9-month period between 01.07.2019-31.03.2020 before the pandemic and the 9-month
period between 01.04.2020-01.01.2021 during the pandemic period were determined as the time period for scanning the
data. The numbers of whole blood, erythrocyte concentrate (EC) , fresh frozen plasma (FFP), pooled platelet concentrate,
apheresis platelet concentrate , apheresis granulocyte concentrate, and cryoprecipitate concentrate produced in our
hospital provided for COVID-19 services and intensive care units (ICU) or obtained from Kizilay were analyzed.

Results: 56,936 patients, including the patients hospitalized in the ICU, were treated in our hospital in the 9-month period
before the pandemic and 34,931 patients were hospitalized in the fisrst 9-month period during the pandemic. The number
of blood products used in the operating room decreased by 62% and the number of blood products used throughout
the hospital decreased by 22%. The number of blood donors decreased from 5414 in the pre-pandemic period to 3879
during the pandemic period. The transfusion rate per patient increased from 0.40 (the pre-pandemic period) to 0.47 (the
pandemic period). The rate of transfusion per patient was 1.5 in the pre-pandemic period in ICUs while it was 1.6 during
the pandemic period.

Conclusion: Although the number of transfusions per patient increased during the pandemic in our center, it was shown
that the number of inpatients and transfusions decreased with the decrease in elective surgeries.
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Oz
Amag: Covid 19 salgini sirasinda kan Urlini yonetimi ve ihtiyaci tartismali bir konudur. Pandemi nedeniyle azalan

kan bagisinin kan Uriini yonetimine etkisi heniiz belirlenmemistir. Bu calismanin amaci, COVID-19 hastalarinda kan
transflizyonu oranini belirlemektir.

Gere¢ ve Yontemler: Pandemi 6ncesi 01.07.2019-31.03.2020 arasindaki 9 aylik dénem ve pandemi ddnemindeki
01.04.2020-01.0.2021 arasindaki 9 aylik donem verilerin taranma siresi olarak belirlendi. Hastanemizde Uretilen ve
Kizilay'dan temin edilen; COVID-19 servisleri ve yogun bakim tnitelerinde (YBU) kullanilan ; tam kan, eritrosit konsantresi
(EC), taze donmus plazma (TDP), havuzlanmis trombosit konsantresi, aferez trombosit konsantresi, aferez graniilosit
konsantresi ve kriyopresipitat konsantresi sayilari analiz edilmistir.

Bulgular: Pandemi 6ncesi 9 aylik ddnemde yogun bakimda yatan hastalar dahil 56.936 hasta hastanemizde tedavi gordi
ve pandemi déneminde ilk 9 aylik ddnemde 34.931 hasta hastaneye yatirildi. Ameliyathanede kullanilan kan trlnu sayisi
%62, hastane genelinde kullanilan kan Grlini sayisi ise %22 azaldi. Pandemi dncesi dénemde 5414 olan kan bagdisgisi
sayisl, pandemi doneminde 3879'a geriledi. Hasta basina transflizyon orani 0,40'tan (pandemi oncesi donem) 0,47'ye
(pandemi donemi) yiikseldi. Yogun bakimlarda hasta basina transflizyon orani pandemi 6ncesi donemde yiizde 1,5 iken
pandemi déneminde ylzde 1,6 oldu.

Sonug: Pandemi siirecinde merkezimizde hasta basina disen transflizyon sayisi artmasina ragmen elektif cerrahilerin

Introduction

SARS-COV-2 (Severe Acute Respiratory Syndrome causing
Coronavirus) has started to spread all over the world leading
to a pandemic since the end of 2019, causing highly conta-
gious respiratory COVID-19 disease. During the COVID-19
pandemic, the blood donation rate decreased due to restric-
tions, while the high rate of asymptomatic infection has raised
concerns about blood safety (1-3). However, to the best of our
knowledge, there is no case reports that the SARS-COV-2 virus
is transmitted by blood transfusion.

Due to the COVID 19 pandemic, intensive care units (ICU) oc-
cupancy have increased in all centers. Many studies have been
conducted on the care and treatment of COVID-19 patients.
However, there are limited studies on the need for blood trans-
fusion in COVID-19 patients (4-8). The aim of this study is to
determine the rate of blood transfusion in COVID-19 patients.
According to the results of this study, blood saving strategies
can be developed during the pandemic.

Material and Methods

Blood component transfusion and donor numbers in the pre-
pandemic and pandemic period at the Hospital Blood Center
were retrospectively screened. The official announced date in
Turkey was considered as the onset of COVID-19 pandemic.
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azalmasiyla birlikte yatan hasta ve transflizyon sayilarinin azaldigi gosterilmistir.

Anahtar Kelimeler: Covid 19 Pandemisi, Kan Uriinleri, Kan Transflizyonu, Kan Kurtarma Stratejileri

The 9-month period between 01.07.2019-31.03.2020 before
the pandemic and the 9-month period between 01.04.2020-
01.01.2021 during the pandemic period were determined as
the time period for scanning the data. The numbers of whole
blood, erythrocyte concentrate (EC), fresh frozen plasma (FFP),
pooled platelet concentrate, apheresis platelet concentrate ,
apheresis granulocyte concentrate, and cryoprecipitate con-
centrate produced in our hospital provided for COVID-19 ser-
vices and ICUs or obtained from Kizilay were analyzed. The
total number of inpatients, the number of patients in ICUs and
COVID-19 service-ICUs, and the number of patients whose
COVID-19 ICD code was defined in the periods specified in the
operating system of our hospital were determined. Among
these data, patients who needed blood and blood products
were included in the study.

Results

The data in the study were obtained using the nine-month pre-
pandemic and nine-month post-pandemic data of the GUTF
Hospital Blood Center. The date of the first COVID 19 case di-
agnosed in Turkey (31.03.2020) was taken as the onset of the
pandemic and the data until the end of the year were deter-
mined as pandemic period in the study. As the pre-pandemic
period, the period between 01.07.2019 - 31.03.2020 was de-



termined to be equal to the 9-month period during which the
data were obtained during the pandemic period. Before the
pandemic, between 01.07.2019 - 31.03.2020, 56,936 patients,
including the patients hospitalized in the ICU, were treated in
our hospital, and 34,931 patients were hospitalized between
01.04.2020-01.01.2021 during the pandemic period. During the
pandemic period, the number of hospitalized patients and the
number of operations decreased. A total of 38,506 operations
were performed in our hospital in the 9-month period before
the pandemic, and the number of operations performed during
the pandemic period was 21,300 with a decrease of 44%.

In the pre-pandemic period, 2,007 blood products were used in
the operating room and 20,578 blood products were used in the
inpatient service and ICUs throughout the hospital. During the
pandemic period, 744 blood products are used in the operating
room; 16,009 blood products were used in the inpatient service
and ICU. Compared to the pre-pandemic period, the number
of blood products used in the operating room decreased by
62% and the number of blood products used throughout the
hospital decreased by 22%. The number of blood donors de-
creased from 5414 in the pre-pandemic period to 3879 during
the pandemic period. The number of blood donors decreased
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by 28%during the pandemic period (Table 1). The total num-
ber of transfusions performed in the inpatient service, ICU and
operating room was 22,585 in the pre-pandemic period while
it was 16,753 in the pandemic period. The number of blood
product transfusions during the pandemic period decreased by
25.8%. Considering the decrease in the number of inpatients,
the transfusion rate per patient increased from 0.40 (the pre-
pandemic period) to 0.47 (the pandemic period) (Table 2).

During the pandemic period, 2,326 patients were admitted to
our hospital with the diagnosis of COVID-19. 2,383 blood prod-
ucts were administered to patients with a diagnosis of COVID
19 who were hospitalized (Table 3). The number of blood prod-
ucts transfused to patients hospitalized for non-COVID reasons
during the pandemic period was 14,370 (Table 4). While 4,680
patients were followed in the ICU before the pandemic, 3,608
patients were followed in the COVID ICU and other ICUs during
the pandemic period. The rate of transfusion per patient was 1.5
in the pre-pandemic period in ICUs while it was 1.6 during the
pandemic period (Table 5). During the pandemic period, 461
patients were admitted to the COVID ICU. The distribution of
blood products transfused to patients hospitalized in the COV-
ID ICU is presented in the graphic (Chart 1).
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Blood Products

= Platelet Concentrate

= Fresh Frozen Plasma

= Erythrocyte Concentrate Cryoprecipitate Concentrate

Chart 1: The distribution of blood products transfused to patients
hospitalized in the COVID ICU

Discussion

The main finding of this study was that although the number
of donors decreased and the need for transfusion per patient
increased during the COVID-19 pandemic, the need for blood
products did not increase due to the decrease in the number
of elective surgeries and inpatients.
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As the World Health Organization stated in the Guidelines for
Safe and Adequate Blood Supply During the Influenza Pan-
demic published in 2011, blood donation can be greatly re-
duced as a result of donors being infected, unable to donate
or avoiding public meetings (3). In our hospital, there was 28%
decrease in the number of donors during the pandemic com-
pared to the pre-pandemic period. We think that the reason
for this is the fear of being infected during blood donation and
the unwillingsness to go to the hospital except for mandatory
situations.

Barriteau et al., reported that 41 (13.4%) of 305 COVID-positive
patients needed transfusion in their study. The transfusions
were 11.1% EC, 1.6% Platelet suspension, 1.0% FFP, 1.0% cryo-
precipitate. They concluded that COVID-19 patients require
less blood transfusion than other patients (4). In the 9-month
period during the pandemic in our hospital, 2326 COVID 19
positive patients were hospitalized, 2039 blood products were
given to these patients in the inpatient service and 344 blood
products were given in the ICU. During the pandemic period,
643 blood products were administered to 461 patients hospi-
talized in the COVID ICU in our hospital. Of the blood products
administered, 54% were EC, 28% FFP, 14% thrombocyte sus-
pension, and 4% cryoprecipitate concentrate. Similar to the
study of Barriteau et al., the most commonly used blood prod-
uct was EC for COVID patients in our hospital. The number of
transfusions/total patients in the ICU before and during the
pandemic was 1.5 and 1.6, respectively. For COVID-19 patients
in the ICU, the number of transfusions/total patients was 1.4.
The insignificant increase in the transfusion rate per patient
during the pandemic period may suggest that COVID 19 infec-
tion does not cause an increased blood product transfusion.
Similarly, Wang et al. concluded that COVID-19 did not lead to
increased blood demand (5).

It was concluded that during the pandemic, the total number
of hospitalized patients and transfusions decreased by 39%
and 25%, respectively, compared to the pre-pandemic period.
Although the number of individual transfusions and inpatients
has decreased, the rate of transfusion per patient was 0.40 in
the pre-pandemic period and 0.47 in the pandemic period.
The reason for this increase in the number of transfusions/
patients may be the relative increase in emergency cases due
to the cessation of elective cases, with a high probability of
bleeding, requiring ICU follow-up, indulging, or trauma cases.

In the study by Veldzquez-Kennedy et al., there was a 17.6% de-
crease in the number of transfusions between March 1 and April



30, 2020 compared to the same period before the pandemic.
Again, during the pandemic period, a 58.6% decrease in elec-
tive surgical operations and a 61.7% decrease in the use of EC
in related surgeries and a 50.2% decrease in the use of blood
components in all surgical clinics were observed. However, the
need for transfusion in ICU and COVID-19 inpatient services has
increased significantly. In the ICU, there was a 116% increase
in transfusion of 458 units in 2020, compared to 212 units of
transfusion in 2019. In 2020, it was determined that 545 units
were transfused to COVID-19 patients (6). Similar to this study,
the number of transfusions performed in our hospital during
the pandemic period decreased by 25%, elective surgical op-
erations decreased by 44%, and accordingly, the total number
of blood products used in operations decreased by 62%.

COVID-19 has presented an unprecedented challenge in many
branches of medicine, such as blood banking. Patient blood
management is a multidisciplinary strategy to provide opti-
mal decision support by using evidence-based guidelines and
transfusing the most appropriate blood products with the mini-
mum dose required for the clinical situation. It is an evidence-
based practice where the need for blood products is managed
by ensuring appropriate management of a limited resource
while providing better patient outcomes and reducing health-
care costs. In the study by Hofmann et al., which reflects the
experiences of patient blood management practitioners in dif-
ferent countries, it was mentioned that the COVID 19 pandemic
could be an accelerator in this regard due to problems such as
increased blood demand and potential blood safety (7). There-
fore, PBM strategies are imperative to manage blood supply dif-
ficulties during natural disasters or disease outbreaks and the
long-term socioeconomic impacts after these crises (8).

This study has some limitations. First of all, it is an archival
study designed retrospectively. In addition, more than one
transfusion to a patient was not evaluated separately, so the
rate of transfusion per patient was evaluated. Since it is a sin-
gle center data and non-COVID patients are accepted during
the pandemic process, the findings of similar studies may dif-
fer in other centers.
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Conclusion

In conclusion, although the number of transfusions per pa-
tient increased during the pandemic in our center, it was
shown that the number of inpatients and transfusions de-
creased with the decrease in elective surgeries.
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Kiicuk hiicreli akciger kanserinde glutatyon S-transferaz
polimorfizmlerinin arastirilmasi

Investigation of glutathione S-transferase polymorphisms in small cell lung cancer
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0Oz
Amag: Bu calismada, kiictk hiicreli akciger kanserinde (KHAK) glutatyon S-transferaz (GST); GSTM1, GSTT1 ve GSTP1

ile105Val polimorfizmlerini arastirmayi amacladik.

Gereg ve Yontemler: Calismaya Atatiirk Gogus Hastaliklari ve Gogus Cerrahisi Egitim ve Arastirma Hastanesinde KHAK
tanisi konulan 28 hasta dahil edildi. GST polimorfizmleri, hastalardan alinan kan 6rneklerinden izole edilen DNA'larda PCR
yontemi kullanilarak ¢alisildi.

Bulgular: GSTM1 null, GSTT1 null ve GSTP1 ile105Val varyant genotiplerin yiizdeleri sirasiyla %60,7, %3,6 ve %46,4 olarak
bulunmustur.

Sonug: KHAK ile artmis GSTM1 null genotip ylizdesi ve azalmigs GSTT1 null genotip ylizdesi arasinda iliski olabilir.

Anahtar Kelimeler: Glutatyon S-transferaz, polimorfizm, kiiglik hiicreli akciger kanseri

Abstract
Aim: In this study, we aimed to investigate GSTM1, GSTT1 and GSTP1 lle105Val polymorphisms in SCLC (Small Cell Lung Cancer).

Material and Method: Twenty-eight patients diagnosed with SCLC at the Atatiirk Gogus Hastaliklari ve Gogus Cerrahisi
Training and Research Hospital were included in the study. GST polymorphisms were studied in DNA, isolated from blood
samples taken from patients, using PCR method.

Results: The percentages of GSTM1 null, GSTT1 null, and GSTP1 lle105Val variant genotypes were found to be 60.7%, 3.6%,
and 46.4%, respectively.

Conclusion: There may be an association between SCLC and increased GSTM1 null genotype percentage and decreased
GSTT1 null genotype percentage.
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Giris

Kanser bitiin diinyada yaygin olarak gortilen bir hastalik ve her
yil yiiksek oranda 6liimlere neden olan ciddi bir saglik sorunudur.
Diinya Saglk Orgiitii (DSO)niin verilerine gére akciger kanseri
2020 yilinda tiim diinyada 2.206.771 yeni vaka gorilmesiyle tim
kanserler arasindaki orani %11,4 olmustur. Ancak %18'lik mortali-
te oraniile kansere bagli 6liimler arasinda ilk sirada yer almaktadir
[1]. Uluslararasi Kanser Arastirma Ajansi (IARC)'nin 2020'de yayin-
ladig istatistiklere gore Tirkiye'de yeni vakalar arasinda akciger
kanseri gérlilme orani %17,6 olarak bildirilmistir [2].

Akciger kanserleri histolojik olarak ku¢iik hiicreli akciger kan-
seri (KHAK) ve kiictk hicreli disi akciger kanseri (KHDAK) ol-
mak Uzere iki tipe ayrilir [3]. Akciger kanseri vakalarinin yak-
lasik olarak %20'sini KHAK olusturmaktadir [4]. KHAK ¢ok hizh
blyur, genis infiltrasyon gorulir ve erken metastaz yapar [5].
KHAK etiyolojisinde sigara kullanimi ve meslek kosullari gibi
cevresel faktorler en dnemli risk grubunu olusturmakla birlik-
te genetik yatkinlk da akciger kanseri olusumunda bir faktor
olabilmektedir [6]. Sigara dumani 6zellikle polisiklik aromatik
hidrokarbon (PAH)'lar, nitrozaminler ve aldehitler gibi kimya-
sal karsinojenleri icermektedir. Bu kimyasal karsinojenlerin
DNA eklentilerini arttirdidi, timor baskilayici genleri (p53 gibi)
baskiladigi, mutasyonlarla agresif timoér olusumuna neden
oldugu bilinmektedir [7]. Sigara dumaninda bulunan PAH’
larin metabolik olarak aktivasyonu sonucunda karsinojenik
metabolitler olusur. Bu karsinojenik metabolitlerden birisi de
benzo(a)pyrene 7,8- 9,10 diol epoksit (BaPDE)'dir [8].

Glutatyon S-transferaz (GST) enzimleri ksenobiyotik meta-
bolizmasinin faz Il evresindeki konjugasyon reaksiyonlarini
katalizleyen bir enzim siiper ailesidir. Ozellikle PAH'larin me-
taboliti olan BaPDE gibi mutajenik ve karsinojenik aktivite
gosteren DNA-reaktif molekulleri detoksifiye eder [9]. Ayrica
GST enzimleri kemoterapatik ilaglar, cevresel karsinojenler ve
endojen molekuller olmak Uzere ksenobiyotiklerin genis bir
spektrumunu detoksifiye ederler [10]. Sitozolik GST enzim aile-
si genetik ve biyokimyasal 6zelliklerine gore cesitli alt ailelere
ayrilmaktadir. Bunlar GSTA, GSTM, GSTP, GSTS, GSTT, GSTO ve
GSTZ' dir. Ayrica bu siniflar icinde bir¢ok izoenzimler tanimlan-
mistir [11]. GST enzimlerinin gen ekspresyonu polimorfik bir
dagihm gosterir. Bu da gerek cevresel karsinojenlerin detoksi-
fikasyonunda gerekse de ilaglarin metabolizmasinda bireysel
farkhhklara yol acar [12]. Erken baslangi¢li akciger kanserleri-
nin patolojisinde genetik faktorlerin roll ileri yasta gorilenlere
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gore daha fazladir. Bircok calismada GST gen polimorfizminin
geng yaslarda kanser gelisim riski ile glicli bir sekilde iligkili
oldugu bildirilmistir [13-15].

GST’ lerde gorilen bazi polimorfizmler, enzim aktivitesinde
degisiklik meydana gelmesine veya tamamen enzim aktivi-
tesinin kaybolmasina neden olur. Ornegin, GSTM1 ve GSTT1
gen silinmeleri, bu enzimlerin aktivitelerinin tamamen kay-
bolmasiyla sonuclanir. GSTP1 enziminin ekzon 5'te (ile105Val)
ve ekzon 6'daki (Ala114Val) tek niikleotid polimorfizmleri bu
enzimin aktivitesini azaltir [16]. GST polimorfizmleri ile ak-
ciger kanseri riski arasindaki iliskiler cesitli popilasyonlarda
incelenmistir. Bazi calismalar GSTM1, GSTP1 ve GSTT1 poli-
morfizmleri ile akciger kanseri riski arasinda bir iliski oldugunu
ortaya koymaktadir [17-19]. Ayrica, duyarli GST genotiplerinin,
daha agresif timor fenotiplerinin ortaya ¢cikmasina ve hayatta
kalma siresinin azalmasina yol acabilen p53 ve K-ras genle-
rindeki ylksek mutasyon frekanslariyla iliskili oldugu bildiril-
mistir [20]. TUrk popiilasyonunda yapilan bir calismada GSTP1,
GSTM1 ve GSTT1 polimorfizmlerinin akciger kanseri gorilme
riskini artirdigi 6ne stirilmustur [21]. Yine Turk populasyonun-
da yapilan diger bir calismada KHAK gelisimi ile GSTP1 poli-
morfizmi arasinda bir iliski oldugu 6ne surllmustdr [22].

Yukarida belirtilen nedenlerden dolay! bu c¢alismada, KHAK
hastalarinda GSTM1, GSTT1 ve GSTP1 polimorfizmlerinin aras-
tirlmasi amaclanmistir.

Gereg ve Yontemler
Hastalar

Bu calismaya Atatlirk Gogus Hastaliklari ve Goguls Cerrahi-
si Egitim ve Arastirma Hastanesi'nde KHAK tanisi konulan 28
hasta dahil edildi ve calisma lokal etik komitesi tarafindan
onaylandi. GST polimorfizmleri hastalardan alinan kan 6rnek-
lerinde calisildi. Calisma sirasinda tiim uygulamalarda 1964
Helsinki Bildirgesi'nin ve ulusal/kurumsal bilimsel arastirma
komitelerinin etik standartlarina uygun hareket edildi.

Tani Yontemleri

Calismamizda hastalara KHAK tanisi konulmasinda direkt go-
gus grafisi, bilgisayarh akciger tomografisi ve kemik sintigrafisi
gibi goriinttileme yontemleri kullanildi. Ayrica patolojik tani
icin igne aspirasyon biyopsisi, bronkoskopik biyopsi ve cerrahi
olarak alinan biyopsi 6rnekleri kullanildi.

DNA izolasyonu

Yazili onaylari alindiktan sonra her bir hastadan yaklasik 5 ml
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vendz kan ornegi alindi. Alinan kanlarla standart tuz ¢oktiirme
yontemine gore [23] gelistirilmis hazir kit kullanarak (Prome-
ga, Madison WI, ABD) lenfositlerden DNA izolasyonu yapildi.
Elden edilen DNA'nin 260 nm dalga boyunda verdigi absor-
banslar degerlendirilerek saflik ve miktar tayini yapildi. izole
edilen DNA'lar kullanilincaya kadar -200 C' de saklandi.

Genotiplerin Belirlenmesi

GSTM1 ve GSTT1 genotipleri multipleks polimeraz zincir reak-
siyonu (PCR) yontemi ile Abdel-Rahman ve ark!larinin (1996)
acikladigi metod kullanilarak belirlendi [24]. Kisaca, 1 ug izole
edilmis DNA, GSTM1 primerleri (sense 5-GAA CTC CCT GAA
AAG CTA AAG G, antisense 5'-GTT GGG CTC AAA TAT ACG GTG
G) ayrica GSTT1 (sense 5-TTC CTT ACT GGT CCT CAC ATC TC,
antisense 5'-TCA CCG GAT CAT GGC CAG CA) primerlerinin her
birinden 30 pmol iceren 30 pL reaksiyon karisiminda amplifiye
edildi. internal kontrol olarak ekzon 7'de bulunan CYP1A1 geni,
uygun primerler (sense 5-GAA CTG CCA CTT CAG CTG TCT, an-
tisense 5'-CAG CTG CAT TTG GAA GTG CTC) kullanilarak birlikte
amplifiye edildi. Reaksiyon karisimi ayrica her bir dNTP'den 200
pmol, 3 uL T0XPCR tamponu (100 mM Tris-HCI pH 9.0 25°C, 500
mM KCl), 1.6 mM MgClI2 ve 0,75 (inite DNA Taq polimeraz (Pro-
mega, Madison WI, ABD) iceriyordu. Amplifikasyon icin Thermo
Hybaid (Massachusetts-ABD) PCR cihazi kullanildi. Reaksiyon
kosullari 94°C'de 5 dakika ilk denatiirasyon, ardindan 2 dakika
94°C'de 35 PCR dongusu erime, 1 dakika 59°C'de yapisma ve
72°C'de 10 dakika sentez basamaklarindan olustu. PCR Griinleri,

%3 (w/v) agaroz jel elektroforezi ile ayrildi.

GSTP1 genindeki ile105Val polimorfizmi PCR-RFLP yéntemi
kullanilarak yapilmistir [24]. Toplam 30 pL reaksiyon karisimi;
3 uL 10XPCR tamponu, (100 mM Tris-HCI pH 9.0 25°C, 500 mM
KCl), 1.2 mM MgCl2, 100 pmol dNTP karisimi, 25 pmol GSTP1
primerleri (sense, 5'- AAT ACC ATC CTG CGT CAC CT, antisense
5'-TGA GGG CAC AAG AAG CCCCTT), 0,75 Ulinite DNA Taq poli-
meraz (Promega, Madison WI, ABD) ve 0.6 ug DNA iceriyordu.
Thermo Hybaid (Waltham, MA, ABD) PCR cihazinda reaksiyon
kosullarn 95°C'de 2 dakikalik 1 déngu, 94°C'de 0,5 dakikalik 40
dongd, 55°C'de 0,5 dakikalik ve 72°C'de 0,5 dakikalik 1 déngi
ve ardindan 72°C'de 10 dakikalik sentez basamadi olacak se-
kilde ayarlandi. Elde edilen PCR Uriinleri BsmAl (New England
Biolabs, Ipswich, MA, ABD) enzimi ile kesildi ve kesim Griinleri
%3 (w/v) agaroz jel elektroforezi ile ayristirildi.

Bulgular

Kucuk hucreli akciger kanseri tanisi almis 28 hastada belirle-
nen GSTM1, GSTT1 ve GSTP1 ile105Val polimorfizmlerine ait
genotip frekanslar Tablo 1'de gosterilmektedir. GSTM1 pozi-
tif genotipe sahip bireylerin sayisi 11 (%39,3), GSTM1 negatif
(null) genotipe sahip bireylerin sayisi 17 (%60,7), GSTT1 pozi-
tif genotipe sahip bireylerin sayisi 27 (%96,4), GSTT1 negatif
(null) genotipe sahip bireylerin sayisiise 1 (%3,6) olarak bulun-
mustur. GSTP1 ekzon 5 ile/ile (yabanil tip) genotipe sahip bi-
reylerin sayisi 15 (%53,6), GSTP1 ile/Val, Val/Val (varyant) geno-
tipe sahip bireylerin sayisi ise 13 (%46,4) olarak belirlenmistir.

Tartisma

Glutatyon S-transferazlarin islevi, tiitiin dumaninda bulunan
polisiklik aromatik hidrokarbonlari glutatyon konjugasyonu ile
detoksifikasyonudur. Eksik veya azaltilmis aktiviteye sahip en-
zimleri kodlayan GSTM1, GSTT1 ve GSTP1 genlerindeki polimor-
fizmler, akciger kanseri riskinin potansiyel degistiricileri olarak
incelenmistir. Potansiyel duyarlilik gen polimorfizmleriyle iliski-
li riskin, diisiik maruziyet seviyelerinde en belirgin olabilecegi
varsayllmaktadir [26]. Beyaz irka ait saglikli kontrol poptilasyon-
larinda GSTM1 null genotipe sahip bireylerin ylzdesi yaklasik
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%50 civarindadir [12]. Bizim yaptigimiz caismada GSTM1 null
genotipe sahip bireylerin yiizdesi 60,7 olarak bulundugu dikka-
te alindiginda KHAK hastalarinda bu genotipe sahip bireylerin
yuzdesi saglikli kontrollere gore yuksektir. GSTM1 null genotip
ile akciger kanseri riski arasindaki iliskiyi degerlendirmek icin
bir dizi epidemiyolojik calisma yapilmistir. Bu risk, Afrikali-Ame-
rikali ve Asyali populasyonlarda Kafkasyalilara gére daha fazla
gorinmektedir. Son arastirmalar, CYP1A1, NAT2 veya GSTP1
polimorfizmleriyle birlestirilmis GSTM1 null genotipin, tek basi-
na GSTM1 null genotipten daha buytik bir akciger kanseri riski
tasidigini gostermistir [27]. CYPT1A1, CYP2D6 ve CYP2E1'deki ve



kusurlu GST ve N-asetiltransferaz enzimlerindeki degisen feno-
tipler ve genotipler, akciger ve diger kanserlerin gelisme riskinin
artmasiyla iliskilendirilmistir. CYP1A1 ve GSTM1' de es zamanli
olarak yuksek riskli genotipleri tasiyan popllasyonda akciger
kanseri riski carpici bicimde artar [28]. Cin de yapilan bir meta
analizde 46 calisma ele alinmig, CYPTAT1 varyant ile GSTM1 null
genotipleri ve artmis akciger kanseri riski arasinda bir iliski oldu-
guna dair kanit bulmuglardir [29]. Yine yapilan baska bir calis-
mada GSTM1 null genotipinin akciger kanseri ile iligkili oldugu
bulunmustur. GSTM1 null genotipi ve CYP1AT varyant genoti-
pini tastyan bireylerde akciger kanseri riski, bu genotipleri tasi-
mayan bireylere gore 2,75 kat daha fazla oldugu ayni calismada
gosterilmistir [30].

Cahsmamizda kiiguik hiicreli akciger kanseri tanisi alan hasta-
larda, GSTT1 null genotipe sahip bireylerin orani %3,6 olarak
belirlenmistir. GSTT1 null genotipe sahip bireylerin beyaz irk-
taki saglikli kontrol popilasyonlarindaki ylizdesinin yaklasik
%20 oldugu [12] g6z onlinde bulunduruldugunda KHAK ile
GSTT1 null genotipin ters iliskili olabilecegini diisindiirmekte-
dir. Nitekim GSTT1 null genotip ve KHAK riski arasindaki iliskiyi
inceleyen bazi calismalarda GSTT1 null genotipin disik KHAK
riski ile iliskili oldugu belirlenmistir [31].

Bu calismada KHAK hastalarinda GSTP1 ekzon 5 ile/ile (yabanil
tip) genotip ve GSTP1 ile/Val, Val/Val (varyant) genotipe sahip
bireylerin ylizdesi beyaz irktaki saglikli kontrol poptilasyonla-
rindaki GSTP1 ekzon 5 genotip ytizdeleriyle [12] uyumlu oldu-
gundan GSTM1 ve GSTT1 polimorfizmlerine benzer bir iligki
GSTP1 ekzon 5 polimorfizmi icin s6z konusu degildir.

Sonug olarak saglikh poptlasyonlarla karsilastirldiginda bu ¢a-
lisma, artmis GSTM1 null genotip ylzdesi ve azalmis GSTT1 null
genotip ylzdesi ile KHAK arasinda bir iliski olabilecegini ortaya
koymaktadir. Ancak bunun ileriye dontik olarak yapilacak daha
genis olcekli calismalarla teyit edilmesi gerekmektedir.

Etik Kurul Onayi

Bu calisma lokal etik komitesi tarafindan onaylanmistir (Tarih:
12.09.2003, Karar No: 70).

Aydinlatilmig Onam: Calismaya katilan tiim hastalardan aydin-

latilmig yazili onam alinmistir.
Hakem Degerlendirme Stireci: Harici cift kor hakem degerlendirmesi.
Cikar Catismasi Durumu

Yazar bu ¢alismada herhangi bir ¢ikara dayali iliski olmadigini
beyan etmistir.
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Abstract

Aim: HELLP syndrome is a life-threatening condition frequently associated with severe preeclampsia-eclampsia and is
characterized by hemolysis, elevated liver enzymes and low plateletes. The aim of our study was to evaluate retrospectively
the patients with HELLP syndrome admitted to the intensive care unit (ICU).

Material and Methods: We retrospectively reviewed the medical records of 19 patients with HELLP syndrome admitted
to ICU between January 2011 and December 2015.

Results: The mean maternal age was 30.0 + 5.1 years and the mean gestational age was 32.2 + 4.8 weeks of 19 patients
with HELLP syndrome admitted to the ICU. The mean Acute Physiology and Chronic Health Evaluation System (APACHE
1) score, Sequential Organ Failure Assessment (SOFA) score, Glasgow Coma Scale (GCS) were 25.9 + 4.0, 14.2 + 2.8 and 5.2
+ 2.7 at ICU admission, respectively. Mechanical ventilation was required for 12 patients (63.6%). Eight patients (42.1%)
had acute kidney injury and only 1 patient was required renal replacement therapy. Therapeutic plasma exchange was
performed to 11 patients (57.9%). Three patients (15.8%) had dissemine intravascular coagulation (DIC), 5 patients (26.3%)
acute respiratory distress syndrome (ARDS), 3 patients (15.8%) septic shock, and 1 patient (5.3%) cardiogenic shock. The
mean length of ICU stay was 8.1 + 4.7 days. Both of maternal and fetal mortality rate was 10.5%.

Conclusion: Maternal/fetal morbidity and mortality are high in HELLP syndrome. Early diagnosis, close follow-up in
intensive care unit, appropriate treatment and management by multidisciplinary team may prevent complications and
improve prognosis of HELLP syndrome.
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Oz
Amag: HELLP sendromu, hemoliz, yiikselmis karaciger enzimleri ve trombosit sayisinda azalma ile karakterize, agir

preeklampsi ve eklampsiyle iliskili hayati tehdit eden bir durumdur. Calismamizin amaci, yogun bakim dnitesine (YBU)
kabul edilen HELLP sendromlu hastalari retrospektif olarak degerlendirmektir.

Gereg ve Yontemler: Ocak 2011 ile Aralik 2015 arasinda yogun bakim Unitesine kabul edilen 19 HELLP sendromlu hastanin
medikal kayitlarini retrospektif inceledik.

Bulgular: Yogun bakim unitesine kabul edilen 19 HELLP sendromlu hastanin ortalama yasi 30.0 + 5.1 yil ve ortalama gebelik
yasi 32.2 + 4.8 hafta idi. YBU kabuldeki ortalama Akut Fizyoloji ve Kronik Saglik Degerlendirme Sistemi (APACHE Il) skoru, Sirali
Organ Yetmezligi Degerlendirmesi (SOFA) skoru, Glasgow Koma Skalasi (GCS) sirasiyla 25.9+4.0,14.2 + 2.8 ve 5.2+ 2.7 idi.On
iki hastanin (%63,6) mekanik ventilasyon gereksinimi oldu. Sekiz hastanin (%42.1) akut bobrek hasari varken sadece 1 hastaya
renal replasman tedavisi gerekti. On bir hastaya (%57.9) terapétik plazma degisimi yapildi. U¢ hastada (%15.8) yaygin damar
ici pthtilasma (DIC), 5 hastada (%26.3) akut solunum sikintisi sendromu (ARDS), 3 hastada (%15.8) septik sok ve 1 hastada
(%5.3) kardiyojenik sok vardi. Ortalama YBU kalis siiresi 8.1 + 4.7 giindii. Hem anne hem de fetal mortalite orani %10,5 idi.

Sonug: HELLP sendromunda, maternal/fetal morbidite ve mortalite riski yliksektir. Erken tani, yogun bakim tnitesinde yakin
takip, multidisipliner ekip tarafindan yénetim HELLP sendromunun komplikasyonlarini 6nleyebilir ve prognozu iyilestirebilir.

Introduction

HELLP syndrome is a life threatening disease that is
characterized by hemolysis, elevated liver enzymes, low
platelet count and associated with a serious complication
of severe preeclampsia and/or eclampsia [1,2]. In 1954 the
syndrome was described firstly by Prichard and in 1982 the
acronmy was coined by Weinstein [3]. The HELLP syndrome
occurs in about 0.5-0.9% of all pregnancies and in 10-20% of
pregnancies complicated by severe preeclampsia [1,2,4].

The pathogenesis of HELLP remains unclear and it probably
represents a severe form of preeclampsia but the relationship
between the two disorders remains controversial. If it is a
form of severe preeclampsia, abnormal remodeling of spiral
arteries, defective trophoblast differantitiation, systemic
endothelial dysfunction, hypoperfusion, hypoxia, ischemia,
immunological and genetic factors may play a role. HELLP
syndrome has been associated to abnormal placentation
but it
inflammation and activation of the coagulation system than

similar to preeclampsia, has greater hepatic
preeclampsia [1,2,3]. In the differential diagnosis of HELLP
syndrome, disease such as acute fatty liver of pregnancy,
thrombotic thrombocytopenic purpura (TTP), gestational
thrombositopenia, hemolytic-uremic syndrome (HUS) should
be considered. Several complications such as acute kidney

injury (AKI), assite, pleural effusion, dissemine intravasculer

Anahtar kelimeler: HELLP sendromu, preeklampsi, eklampsi, gebelik, yogun bakim Unitesi

coagulopathy (DIC), liver haematoma, endometritis, prolong
wound healing, vision loss may occure hence it can be life-
therating situation for both mother and fetus [1,2,4]. These
patients may need ventilatory and vasopressor support,
monitoring of volume status, and advanced hemodynamic
monitoring. Approximately 10% of patients may need critical
care management. For these reasons, it may be better to follow
up and treat these patients in ICU of tertiary care centers [1,2].
In the present study, we aimed to retrospectively evaluate
clinical courses and outcomes of the patients with HELLP
syndrome admitted to ICU of a tertiary university hospital.
Material and Methods

We retrospectively analyzed the medical records of 19 patients
with HELLP syndrome who were admitted to the ICU between
January 2011 and December 2015. This study was approved by
Ankara University Faculty of Medicine Clinical Research Ethics
Committee (ethics committee date 10.10.2016, No: 15-770-16).
We obtained the following data from ICU follow-up records
and hospital medical records: age, gestational age (week),
medical history, comorbidities, presence of proteinuria, Acute
Physiology and Chronic Health Evaluation System (APACHE
Il) score, Sequential Organ Failure Assessment (SOFA) score,
Glasgow Coma Scale (GCS), vital signs of ICU admission,
complications, need for mechanical ventilation (MV), presence
of AKI, AKI stage, and need for RRT, presence and type of
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shock, the length of stay (LOS) in MV, ICU and maternal-fetal
mortality rate. Laboratory parameters were analyzed; liver and
kidney function tests, serum electrolytes (sodium, potassium,
chloride), complete blood count, prothrombin time (PT).

In Missisippi classification HELLP syndrome was classified
according to platelet (PIt) count, lactate dehydrogenase (LDH),
asparate aminotransferase (AST) or alanine aminotransferase
(ALT) levels. In Mississippi Classification, LDH > 600IU/L, AST or
ALT=70IU/L in all stage, but Plt count < 50.10 °/Linclassl,=50.10
°/L <100.10°/Lin class Il and 2100. 10 */L in class Il [1,2,5].

AKlwas identified on the basis of the Kidney Disease Improving
Global Outcomes (KDIGO) clinical practice guidelines [6],
ARDS was diagnosed according to the Berlin Definition [7] and
septic shock were defined according to the 2021 Surviving
Sepsis Campaign [8]. DIC was defined and scored according
to International Society of Thrombosis and Haemostasis
(ISTH)
which are thrombocytopenia, prolonged PT and activated

Scientific and Standardization Committee criteria

partial thromboplastin time (aPTT), increased international
normalized ratio (INR) and D-dimer level, hypofibrinogenemia,
microangiopathichemolyticanemia (MAHA), with schistocytes
and helmet cells seen on the peripheral blood smear [9].

Those whose gestational age was less than 20 weeks, chronic liver
disease, TTP, HUS, acute fatty liver disease, and gestational cholestasis
and those without available data were excluded from the study.
Statistical Analyses

Statistical analyses were performed with SPSS software (SPSS:
An IBM Company, version 22.0, IBM Corporation). In summary
statistics, the mean=standard deviation (minimum to maximum)
was used for continuous variables, and frequency distributions
and percentages were used for categorical variables. We
generated graphs using percentages and frequencies to
summarize the results. P < .05 indicated statistical significance.
Results

During this period, 19 patients were admitted to the ICU with a
mean age of 30.0 + 5.1 years (range, 21-41 years) and the mean
gestational age was 32.2 + 4.8 weeks (range, 21-38 weeks).
HELLP syndrome was the most common in the third trimester
of pregnancy (94.7%) and in patients wtih multigravida (68.4%)
(Table 1). Three patients (15.8%) had chronic hypertension and
1 patient had mitral stenosis. None of the patients had a history
of preeclampsia, eclampsia and/or HELLP, diabetes mellitus, or
renal disease. All of the patients underwent cesarean section by
the team of gynecology and obstetrics.

Ten patients (52.6%) were class | HELLP syndrome, 5 patients
(26.3%) class Il and 4 patients (21.1%) class Ill according
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to The Mississippi-Triple Class System (Table 1). Seven
patients (36.8%) had peripheral blood smear with hemolysis
(cystocytes, fragmented erythrocytes).

On ICU admission, 12 patients (63.2%) had respiratory failure, 12
patients (63.2%) elevated liver function tests, 11 patients (57.9%)
hyperbilirubinemia, 5 patients (26.3%) AKI, 4 patients (21.1%)
convulsion, 1 patient arrhythmia, 1 patient visual impairment.
The mean APACHE Il score was 25.9 + 4.0, SOFA score was 5.2 +
2.7,and GCS was 14.2 + 2.8 at ICU admission. The mean arterial
pressure was 105.2 + 21.8 mmHg (Table 2).

initiated

Methylprednisolone therapy
intravenously to 4 patients (21.1%). Packed red blood cells (PRBCs)
were replaced in 10 patients (52.6%) and platelet suspension
in 8 patients (42.1%). Antihypertensive treatment was given to
16 patients (84.2 %) and and 5 patients had visual impairment
(26.3%) during ICU follow-up. Eleven patients (57.9%) had
pretibial edema, and 17 patients (89.5%) proteinuria.

(Tmg/kg/day) was

Six patients (31.6 %) required invasive MV and 6 patients



(31.6%) noninvasive MV. Eight patients (42.1%) had AKl and 1
patient required RRT. Therapeutic plasma exchange (TPE) was
performed to 11 patients (57.9%).

Three patients (15.8%) had DIC, 5 patients (26.3%) had ARDS, 3
patients (15.8%) had sepsis and 1 patient (5.3%) had cardiogenic
shock. One patient needed vasopressor therapy (Table 3).

The mean levels of hemoglobin, platelet, AST, ALT, LDH and
total bilirubin were 10.0 £2.5mg/dL, 67.9 £ 55.5 103/ mm?, 290
+ 308 IU/L, 147.5 + 203 1U/L, 1250 + 862.6 IU/L and 3.2 £ 3.9

mg/ dl, respectively at ICU admission (Table 4).
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The mean LOS in MV and ICU was 4.6 + 4.8 days (0-18 days) and 8.1
+4.7 days (3-18 days). Maternal and fetal mortality rate was 10.5%.
Our maternal mortality was lower than the expected mortality rate
of 56.9% as calculated from the mean APACHE Il score.
Discussion

In our study, there were 19 patients with HELLP, the most
common was class |. The mean age of patients was 30.0 = 5.1
yearsandthe mean gestationalage was 32.2 + 4.8 weeks. HELLP
was most common in the third trimester and patietns with
multigravida. The most common presentations of patients at
ICU admission were respiratory failure, elevated liver function
tests, and hyperbilirubinemia. The need for mechanical
ventilation, therapeutic plasma exchange and acute kidney
injury were observed most frequently among therapies and
complications. There were high LDH and increased bilirubin
level due to hemolysis. Our maternal mortality was lower
than the expected mortality rate as calculated from the mean
APACHE Il score.

Most of our patients were in HELLP class I. The Mississippi-
Triple Class System classifies HELLP syndrome according to
platelet value. Platelet count is <50.000/mm3 in class I. If the
platelet count is reduced, patients are high risk of bleeding.
Thus, this indicates that the patients are serious. Our patients
were critically ill patients according to the classification and
similar to previous studies [10,11,12].

Patients with HELLP syndrome are usually multiparous and >35
yearsold. So, multigravida, multiparity and age may contribute
to increased risk in HELLP syndrome [1,2,13,14,15,16]. High-
risk patients with HELLP syndrome may be followed in ICUs
and this may improve outcomes [1,2,10].The mean maternal
age in our study was 30 + 5.1 years and the patients were
multigravida, so the patients were high risk similar to clinical
trials [1,13,14,15,16].

About 70% of HELLP syndrome happen in the third trimester
of pregnancy and between 28 -37 weeks of pregnancy [2,17].
In our cohort study, 94.7% of patients with HELLP syndrome
were in the third trimester and the mean gestational age was
32.2 + 4.8 weeks similar to previous study [2,5,10,17,18]. The
etiology and pathophisiolgy of HELLP syndrome is not fully
understood. Genetic mutation (both maternal and fetal) and
inflammatory process are among the causes. HELLP syndrome
should be considered if a pregnant patient in the third
trimester of pregnancy or immediately after delivery <7 days
has symptoms. The process of the disease is unknown [1,2,3].

The most common presentations of patients at ICU admission
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were respiratory failure, elevated liver function tests, and
hyperbilirubinemia in our study. A clinical studies in Turkey
reported  pregnancy-induced  hypertensive  disorders,
haemorrhage, respiratory failure, HELLP syndrome and DIC
were major complications requiring to ICU admission [19,20].
Hemorrhage, hypertensive disorders, preeclampsia, sepsis,
HELLP syndrome, peripartum cardiomyopathy, embolism of
cerebral palsy and acute fatty liver of pregnancy are the most
common causes of hospitalized pregnant women [19-21]. Unlike
previous studies there were only patients with HELLP syndrome
in our cohort. Elevated liver function test and hyperbilirubinemia
are expected presentations for HELLP syndrome. We thought
that respiratory failure was associated with the severity of
HELLP syndrome, pulmonary edema and also tachypnea in liver
dysfunction-associated metabolic acidosis.

Maternal complications are frequently observed in patients
with HELLP syndrome, and some of these are serious.
Maternal death occurs due to DIC, AKI, placental abruption or
postpartum hemorrhage. The incidences of DIC, AKI, placental
abruption and postpartum hemorrhage occurs are between
15%-62.5%, 36%-50%, 11%-25% and 12.5%-40%, respectively
[1,2,12,22-24]. In our cohort study, 42.1% of patients had AKI.
In a previous study, patients with Mississippi class | HELLP
syndrome had higher rates of serious maternal complications
than class Il [25]. So, we thought that our incidence of AKI
was high because most of our patients were class | HELLP
syndrome and they were critically ill patients. Our incidence
of DIC was 15.8%. We associated this low DIC rate with
emergency cesarean delivery, rapid hemostatic management,
and follow-up in the ICU with a multidisciplinary team.

ARDS is a serious complication which affects <1% of
the patients with HELLP syndrome [1,2,26].
ventilation is required in 30% of the patients with HELLP

Mechanical

syndrome admitted in ICU [1,2]. In our cohort study, incidence
of ARDS was 26.3 % and, noninvasive and invasive mechanical
ventilation were required for 63.2% of our patients. These
rates were higher than the previous studies [1,27]. These high
rates may be associated with pulmonary edema due to renal
dysfunction and diffuse edema and severity of the disorder,
lifethreatening complications. Continuing pregnancy poses
a risk in HELLP syndrome, so emergency cesarean delivery
should be performed. Both risky pregnancy and emergency
delivery may be associated with the need for intubation
and mechanical ventilation. Previous research has identified
emergency cesarean delivery as an independent risk factor
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for all obstetric patients (ie, patients with HELLP syndrome,
eclampsia, preeclampsia, and other problems) that determines
the need for admission to the ICU [28].

TPE may remove immune complexes, antibodies, endogenous
and exogenous toxins from plasma and replace some plasma
proteins and coagulation factors. HELLP syndrome is also an
inflammatory and immunological clinical condition together
active coagulation cascade and microangiopathic hemolytic
anemia [1,2,29,30]. There are clinial studies reporting that the
use of TPE within 24-72 hours postpartum was an effective and
life-saving treatment option [29,30]. Therefore, we performed
TPE to 57.9% of the patients. However, our post-procedure
data were incomplete due to the retrospective study.

The definitive treatment is delivery in HELLP syndrome [1,2].
Pregnancies of all patients were terminated with cesarean
section in the department of gynecology and obstetrics in our
study. Then, the patients were admitted to our ICU. In our center,
definitive treatment as delivery was administered urgently to
our patients in cooperation with a multidisciplinary approach.
Hemolysis is one of the major features of HELLP syndrome
and is associated to a microangiopathic hemolytic anemia.
Fragmentation of erythrocytes by hemolysis increases lactic
dehydrogenase (LDH) level and decreases hemoglobin level.
Thus, high LDH and unconjugated bilirubin levels may support
the diagnosis of hemolysis. In our cohort study, LDH and
bilirubin levels were high enough to support the diagnosis of
HELLP to similar previous study [1,2,10].

The mortality rate of women with HELLP syndrome is 0%-25%
[1,2,29,30] and maternal mortality was as high as 66% in early
reports [27]. The maternal mortality associated with HELLP
syndrome is mainly due to renal failure, coagulopathy, abruptio
placentae, hepatic hemorrhage, and hypovolemic shock [1].
HELLP syndrome is associated with a perinatal mortality of 7.7%-—
60% [2,27]. Our maternal and fetal mortality rate were lower than
in other studies althouhg our patients had severe disorder and
life-threatening complications. We attribute that our ICU was in a
tertiary university hospital center and had an experienced team.
Thus, our patients were diagnosed early and emergency cesarean
delivery was performed. We think that our mortality rates were
lower with close follow-up in the intensive care unit.

This study had some limitations. It was a retrospective
study with data obtained from medical records, and it was
conducted at a single center, which limits the generalizability
of the results. The lack of data for risk factors, prenatal care of
the patients and neonates information was another limitation.



Conclusion
HELLP syndrome is life-threatening and serious condition
encountered by pregnant women. Maternal/fetal morbidity
and mortality are high in HELLP syndrome. In this study,
the maternal mortality was lower than the expected
mortality rate as calculated from the mean APACHE Il score.
Delivery is considered the ultimate therapeutic approach
for the HELLP syndrome. Early diagnosis, close follow-up in
intensive care unit, appropriate treatment and management
by multidisciplinary team may prevent complications and
improve prognosis of HELLP syndrome. And our center had
an experienced team in terms of emergency delivery and
close intensive care follow-up. It would be appropriate to
suggest that more comprehensive studies be conducted on
this subject.
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Abstract

measuring the indices of heart rate variability (HRV).

IgA and IgG levels which indicate the activity of the disease.

dysfunction and increased cardiovascular risk.

Key words: autonomic dysfunction, Celiac disease, heart rate variability

involvement including vascular and arrhythmic disturbances has an important prognostic value in patients with

Results: All of the time domain and frequency domain HRV parameters, with the exceptions of low frequency power and
low frequency to high frequency ratio, were significantly lower in patients with CD compared to the control (p < 0.01).
This difference retained for most of the HRV parameters when daytime and nighttime HRV parameters were compared
separately. Correlation analysis revealed significant associations of HRV parameters with hemoglobin and ferritin levels
and with duration of CD (p < 0.01). No correlation was found between HRV parameters and anti-tissue transglutaminase

Conclusion: The study confirmed that patients with CD have reduced HRV, indicating the presence of objective autonomic

Aim: Celiac Disease (CD) is a common autoimmune disease that can present at any age with varied symptoms. Cardiac

autoimmune disorders. The aim of this study was to evaluate the effects of CD on cardiovascular autonomic functions by

Materials and Methods: Ninety-one CD patients and the ninety-three healthy volunteers were included in the study. We
examined both time domain and frequency domain indices of HRV measured by 24-hour ambulatory electrocardiography.
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Oz

Amag: Colyak Hastaligi, her yasta cesitli semptomlarla ortaya ¢ikabilen yaygin bir otoimmun hastaliktir. Vaskiler ve
aritmik bozukluklari iceren kalp tutulumu, otoimmiin bozuklugu olan hastalarda 6nemli bir prognostik degere sahiptir.
Bu calismanin amaci, kalp hizi degiskenligi (KHD) parametrelerini dlcerek, ¢olyak hastaliginin kardiyovaskiiler otonomik
fonksiyonlar Gzerindeki etkilerini degerlendirmektir.

Gereg ve Yontemler: Doksan bir ¢olyak hastasi ve doksan (g saglikli gonilli calismaya dahil edildi. 24 saatlik ayaktan
elektrokardiyografi ile 6l¢lilen kalp hizi degiskenliginin hem zaman alani hem de frekans alani endekslerini inceledik.

Bulgular: Disiik frekansh gii¢ ve disik frekans-yiiksek frekans orani hari¢ tim zaman alani ve frekans alani KHD
parametreleri, kontrole kiyasla ¢6lyak hastalarinda 6nemli dl¢lide daha dustiktl (p < 0.01). Bu fark, glindiiz ve gece
KHD parametreleri ayri ayri karsilastirildiginda, KHD parametrelerinin ¢ogu icin korunmustur. Korelasyon analizi, KHD
parametrelerinin hemoglobin ve ferritin seviyeleri ve hastalik suresi ile Gnemli iliskilerini ortaya cikardi (p < 0.01). KHD
parametreleri ile hastaligin aktivitesine isaret eden anti-doku transglutaminaz IgA ve IgG seviyeleri arasinda korelasyon
bulunmadi.

Sonug: Calisma, ¢olyakl hastalarin KHD'Yi azalttigini dogruladi, bu bulgu objektif otonomik disfonksiyon ve artmis

kardiyovaskdler riskin varligina isaret etmektedir.

Introduction

Celiac disease (CD) is an autoimmune inflammatory disorder
estimated to affectabout 1in 100 people worldwide. CD can develop
at any age in genetically vulnerable people after consumption of
gluten containing grains and manifests mainly with developmental,
gastrointestinal and neurological complications 1. There are also
increasing number of studies that have revealed cardiovascular
system involvement in patients with CD. Diminished aortic elastic
properties, impaired diastolic and systolic functions, increased risk
of myo-pericarditis and heart rhythm disturbances, increased risk
of stroke and ischemic heart disease have been reported in CD
2-4. Untreated adults with CD are shown to be at increased risk of
premature atherosclerosis, as suggested to be associated with
the presence of chronic inflammation caused by hypersensitivity
to gluten and subsequently unfavorable biochemical results 3.
Inflammation yields to changes in visceral perception and may
induce hyper reaction and local and/or central sensitizations 5.
Increased visceral sensory inflow may provoke autonomic nervous
system (ANS) dysfunction and affects the heart 6. The cardiovascular
part of ANS is responsible for the regulation of heart rate, blood
pressure, and maintaining homeostasis. An impairment in ANS
function is known to have a strong influence over heart and can lead
to severely debilitating or even fatal cardiovascular conditions.

Heart rate variability (HRV) is one of the most feasible and
widely used tools that indicate disturbances in the ANS and
considered as a surrogate factor of the complex interactions
between the brain and the cardiovascular system. 24-hour
HRV measurement is accepted as a preferential method of
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assessing the cardiovascularrisk, and its decreased values have
been associated with in-hospital death, major complications
after acute myocardial infarction, ventricular arrhythmias
and sudden cardiac death in patients with heart failure 7,8.
Moreover, decreased HRV has been reported to be predictive
for mortality from all causes in general population 9.

After extensive search, we noticed that the data comparing
cardiac autonomic involvement, in part HRV parameters, with CD
patients and healthy subjects were quite limited and conflicting.
We aimed in this study to evaluate HRV parameters obtained
from 24-hour ECG Holter monitoring, as indicators of autonomic
imbalance and predictors of increased cardiovascular risk in
patients with CD. We also considered the potential correlations
between clinical features of CD and HRV parameters.

Material and Methods

A total of one hundred and fifty-five ambulatory patients
followed with diagnosis of CD were consecutively included
at initial qualification of this cross-sectional study. CD was
diagnosed based on a combination of clinical findings
(positive serology for the following antibodies; anti-tissue
transglutaminase IgA (tTG-IgA), anti-tissue transglutaminase
IgG (tTG-IgG), anti-endomysium IgG and anti-gliadin IgA)) and
intestinal biopsy results (presence of small intestinal villus
atrophy on specimens). Exclusion criteria were set as follows:
diabetes mellitus, hypertension, valvular heart disease, coronary
artery disease, any known cardiac arrhythmia, left ventricular
ejection fraction <50%, pericarditis, chronic kidney disease
(GFR< 60 ml/min/1.72 m2), chronic liver disease and alcohol



intake, thyroid dysfunction, acute or chronic infection, chronic
lung disease, insufficient Holter records and use of medications
like neuropsychiatric drugs, analgesics and beta blockers.

After evaluation of exclusion criteria, 91 CD patients (52
females/39 males, mean age 28.8+6.79) were enrolled in the
study. The control group involved gender and age matched
93 healthy volunteers who did not meet any of the exclusion
criteria. A protocol consisting of a detailed medical history,
physical examination, basic laboratory tests, 12-lead ECG,
transthoracic echocardiography, and 24-hour ambulatory
ECG was implemented for all participants. None of the
participants had obvious symptoms of autonomic failure
such as palpitations, blurred vision, abnormal sweating,
nausea, light-headedness, dizziness, syncope, presyncope
and balance problems. The patients were not receiving any
medical treatment other than a strict gluten-free diet.

All study subjects provided signed informed consent after being
informed about the study, Ethical approval was obtained from the Ethics
Committee of our university with the decision number 2017/8-27.

Body mass index (BMI) was calculated by dividing weight in
kilograms by the square of the height in meters. Brachial blood
pressure measurements were taken twice using an automated
device (Omron 705 IT electronic blood pressure monitor), and
the average was calculated. Measurements were performed
while the participant was sitting in recumbent position after at
least 10 min rest. A comprehensive echocardiographic evaluation
was performed for all participants using a Philips EPIQ 7 device
(Philips Healthcare, Andover, MA, USA) following recommended
protocols and criteria approved by European Association of
Cardiovascular Imaging. The Simpson’s method was used to
calculate the left ventricular ejection fraction. Diastolic function
was evaluated by using e' velocities and E/e’ ratio. After 8 hours
fasting period, blood samples were drawn from a vein in the
forearm and were centrifuged at 3000 rpm for 15 min to separate
sera. Complete blood count (CBC), thyroid stimulating hormone
(TSH), fasting blood glucose, serum electrolytes, urea, creatinine,
and lipid panel were measured. Autoantibody levels were
checked to assess disease activity in CD patients.

Ambulatory Electrocardiography

Continuous ECG recordings of twenty-four hours were obtained
using 3-channel digital recorders (DMS76a, Stateline, Nevada,
USA). All patients had a similar daily routine. Recordings were
analyzed by an experienced cardiologist who was totally
blind to study population, using a standard software package
(Cardioscan 11.0, DMS, NV, USA). Before analyses, data were
manually reviewed and artefact beats were deleted. Ectopic
beats were linearly inserted in the time series. Patients with a
high rate (>5%) of ectopic beats or artifacts were discarded as
exclusion criteria. 24-h average heart rate (HR) was recorded
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during 24- h electrocardiographic monitoring. Participants in
both groups were instructed to have adequate rest and at least 8
hours of uninterrupted sleep the night before and on the day of
the test. The period from 06:00 am to 10:00 pm was considered
daytime and from 10:00 pm to 06:00 am as nighttime. Time and
frequency domain indices of HRV were evaluated for 24 h and
also for day and night periods separately.

Frequency domain analysis of HRV included total power (TP),
high frequency (HF) component (0.15-0.40 Hz), low frequency
(LF) component (0.04-0.15 Hz), and very low frequency (VLF)
component (0-0.04 Hz), which were produced by Welch’s Fast
Fourier transform method. Normalized LF (LF norm) is the ratio
between absolute value of the LF and difference between TP
and VLF and normalized HF (HF norm) is the ratio between
absolute value of the HF and difference between TP and VLF.

Time domain measures used for the analysis included the
standard deviation of the normal-to-normal (NN) interval
(SDNN) in seconds, the standard deviation of the average NN
interval (SDANN) calculated over 5-min periods, the mean of
the 5-min standard deviations of the NN intervals (SDNNI),
the square root of the mean of the sum of the squares of
differences between adjacent NN intervals (RMSSD) in
milliseconds (ms), the number of adjacent NN intervals that
differ from each other by more than 50 ms (NN50) as numbers
and ratio of the number of interval differences of successive
NN intervals of more than 50 ms to the total number of NN
intervals (pNN50) as percentages. The integral of the density
of the RR interval histogram divided by its height (Triangular
Index) and triangular Interpolation of the NN Interval
Histogram (TINN) were included as well. All analyses were
performed according to the recommendations defined by
the Task Force of the European Society of Cardiology and the
North American Society of Pacing and Electrophysiology 10.

Statistical Analysis

All statistical analyses were performed using SPSS software
(version 21.0 for Windows; SPSS Inc.,, Chicago, IL, USA).
Normality of the data distribution was analyzed using the
Kolmogorov-Smirnov test. Continuous data are presented
as mean + SD or median and interquartile ranges based on
normality of variables. Differences among the groups were
compared by independent samples t-test or Mann-Whitney U
test according to normality of variables. Categorical variables
were summarized as percentages and compared using chi-
square test. Correlations between baseline biomarkers and
HRV parameters were assessed with Spearman’s and Pearson’s
correlation coefficients. Statistical significance of the findings
was interpreted based on p values, and p< 0.05 was set as the
level of statistical significance.
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Results

Basic characteristics and laboratory findings of the study groups
are presented in Table 1. Patients with CD were characterized
by lower height, weight and BMI values compared to the
control group. The mean known duration of the disease was
10+3.2 years in CD group. Serum lipid parameters, hemoglobin
and serum ferritin levels were significantly lower in CD group
compared to the control group. There were no statistically
significant differences in majority of the echocardiographic
parameters between the two groups (Table 2). Only significant
difference among echocardiographic parameters was observed
in é lateral and é mean parameters, however no diastolic
dysfunction was observed in either group.
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HRV parameters calculated for 24 h period were compared in
Table 3. We found significantly lower values in all of the time
domain HRV parameters of the patients with CD compared to the
control. Also, TRl index, total power, VLF and HF parameters were
significantly lower in CD patients compared to the control group.
LF was also lower and LF/HF ratio was higher in CD patients, but
these differences did not meet statistical significance.

A separate analysis for daytime and for night resting hours are
shown in Table 4. In daytime activity, all frequency domain
parameters and time domain parameters except AvgNN,
pNN50, TINN were significantly lower in CD patients compared
to the healthy control group. In the nighttime, in CD group, all
of the time domain, and frequency domain parameters except
LF/HF and LF norm ratio were statistically significantly lower
compared to the control.

We also evaluated the circadian variations of HRV parameters
(Table 5). In the control group with exceptions of SDNN, LF/HF
ratioand LF normvalues, timeandfrequency domain parameters
were significantly lower in daytime activity compared to night
resting hours. In CD group, AvgNN, SDSD, pNN50, Welch TP, VLF,
HF and HF norm were significantly lower in daytime activity,



however, daytime decrease was not significant for RMSSD,
NN51, Triangular index, TINN and LF parameters. Additionally,
SDNN, LF/HF ratio and LF norm values statistically significantly
lower in daytime in CD when compared to control.

Correlation analyses revealed presence of statistically
significant (p < 0.01) correlations; between hemoglobin level
and HR mean (R=-0.431), HR min (R=-0.360), SDNNI (R=0.369),
Welch TP (R=0.422), VLF (R=0.376), LF (R=0.324); between
ferritin level and HR mean (R= -0.410), HR min (R=-0.358),
SDANN (R=0.322), SDNNI (R=0.436), Welch TP (R=0.419),
VLF (R=0.408); and between duration of CD and HR mean
(R=0.428), HR min (R=0.393), Welch TP (R=-0.373) and VLF (R=
-0.3318). We found no correlation between tTG-IgA and tTG-
IgG levels and any of the HRV parameters.

Discussion

We investigated HRV parameters among 91 CD patients and
93 healthy controls and found that almost all of the time
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domain and frequency domain HRV parameters, with the
exceptions of LF and LF/HF ratio, were significantly lower in
patients with CD compared to the control. This difference
sustained for most of the HRV parameters when daytime
and nighttime HRV parameters were compared separately.
Correlation analysis disclosed significant associations of HRV
parameters with hemoglobin, ferritin levels and with duration
of CD. Nevertheless, no correlation was observed between HRV
parameters and anti-tissue transglutaminase IgA and IgG levels.

Numbness, burning or tingling sensations, paresthesia,
sweating, palpitations, lightheadedness, gastroparesis,
incomplete bladder emptying, and orthostatic hypotension are
well defined symptoms and findings in CD patients all of which
are indicators of autonomic imbalance 11. Gluten sensitivity, in
charge of the manifestations observed in CD, has been linked
to a substantial number of multifocal motor neuropathies,
small fiber sensory polyneuropathies and idiopathic axonal
neuropathies 12. Considering this, the vagus, the body’s longest
and most complex cranial nerve, and the maestro responsible
for immune defense mechanisms as well as regulating brain
gut axis and heart rate, must have had its fair share of gluten-
related damage. In this study we found significantly lower
values in all of the time domain and most of the frequency
domain HRV parameters of the patients with CD compared to
the control. Although the ANS related symptoms in CD have
been previously described, our results are important in terms of
defining the autonomic involvement of the heart by using HRV
parameters with prognostic and objective value.

Only a few publications based on small patient groups have
referred to ANS impairment in patients with CD. Most of these
studies used cardiovascular autonomic tests which measure
blood pressure or heart rate response to stimuli such as valsalva
maneuver, handgrip, isometric exercise, acoustic stress and/
or deep breathing, rather than using spectral HRV analysis.
Giorgetti et al. compared results of cardiovascular autonomic
tests in 8 untreated CD patients with 13 healthy control subjects,
and they revealed that the parasympathetic component was
relatively predominant but their results were not statistically
significant and did not change after 6 and 12 months of
gluten-free diet 3. Penny et al reported a higher prevalence
of (4%) serology and biopsy-proven CD in patients with
Postural Orthostatic Tachycardia Syndrome, a dysautonomic
condition 13. Usai et al reported autonomic neuropathy in
19% and different degrees of autonomic dysfunction in 45 %
of 27 untreated CD patients with upper digestive functional
disorders. We suppose that they might have underestimated
the real prevalence of dysautonomia in CD patients since the
study was composed of a small number of subjects 14.
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Przybylska-Felus et al. recently showed that both LF and HF
parameters, obtained from 30 min ECG recordings, were lower
in a CD cohort of 25 patients than in controls. They identified
disturbed autonomic balance in 14 (56%) of CD patients 15.
However, Kuusela reported that the correlation between
resting values obtained from short-term measurements

and indices obtained from 24-hour observations was
unsatisfactory 16. 24-hour monitoring of HRV provides

more valid measurements of VLF, total power, and LF/HF-
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domain indices compared to ultra-short-term and short-term
monitoring. Furthermore, from frequency-domain indices,
only 24-hour HRV measurements achieve prognostic power
for morbidity and mortality. Again, 24-hour SDNN values have
prognostic power such as predicting future heart attack risk
while short term SDNN values do not 17. SDNN is affected by
both sympathetic nervous system (SNS) and parasympathetic
nervous system (PNS) activity and is highly correlated with VLF,
LF and total frequency power. Lower SDNN values have been




associated with more frequent and complex arrhythmias, as
well as a higher risk of developing arterial hypertension and
progression to atherosclerotic lesions 18,19. The pNN50 is
closely correlated with vagal activity, still the RMSSD is the
primary time-domain measure used to estimate the PNS
mediated changes reflected in HRV 17. The low levels we
observed in all these HRV parameters support the presence of
impaired vagal activity as well as impaired SNS activity in CD.

Among the frequency parameters of HRV; LF and HF bands
are usually assumed to correspond to cardiac sympathetic
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and parasympathetic activities, respectively 20. However,
considering the complex nonlinear interactions between the
sympathetic and parasympathetic parts of the autonomic
nervous system, this would be a very simplistic approach 21.
There is accumulating evidence that demonstrates cardiac
22. The other frequency parameter, VLF rhythm is generated
by heart’s intrinsic nervous system (PNS) and the frequency
and amplitude of its oscillations are modulated by the 23. VLF
power has been found to be more strongly associated with
all-cause mortality than LF or HF power. Low VLF power also
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has been shown to be associated with high inflammation and
arrhythmogenic cardiac death.

In our results; compared to the control, significantly lower
values of total, VLF, LF and HF powers, in day and night
recordings, and significantly higher LF/HF ratio in daytime
measurements also support that both the sympathetic and
the parasympathetic components of the cardiac autonomous
nervous system are affected in CD patients. These findings are
important to demonstrate that CD patients have prognostic
consequences concerning ANS control of heart rate.

We performed correlation analyses to investigate the
factors associated with the decrease in HRV in CD patients.
Immunological injuries come to the fore to explain
pathophysiology of gluten neuropathy alongside nutritional
deficiencies and toxic injuries. However, our correlation
analyses revealed no association between any of the HRV
parameters with the blood levels of either tTG-IgA, the most
sensitive and specific blood test which shows activity of CD
or tTG-IgG which is an alternative test in people who have
IgA deficiency. In our cohort, mean duration of CD diagnosis
was 10 #3.27 years and correlation analyses revealed
significant positive correlations between CD duration with
HRV parameters. In other words, our results showed that the
relationship between ANS deterioration and CD duration
was greater than that with current activity of the disease.
While there are publications showing that a gluten-free diet
retrieves symptoms and adverse features, there are also
reports asserting that it has no benefit and that longer-term
inflammation result in irreversible changes 24. Luostarinen
et al. showed that the axonal neuropathy might be present
subclinical in CD, without evidence of malabsorption and
often persisted even with good adherence to a gluten free
diet 25. They also reported an increased occurrence of axonal
neuropathy even in well treated CD patients. Their findings are
consistent with our results showing that prolonged duration
of CD may have negative effects on heart rate variability,
without an evidence of clinical disease activity.

The difference between CRP levels in CD and control groups
was not significant in this study, which can be attributed to
the sample size as well as to the difficulty in ruling out subtle
inflammatory state in the control group at all. Electrolyte
disturbances are common in CD and their relation to decreased
HRV is controversial 26, we observed no significant difference
in between the electrolyte levels of the two groups.

We found significantly lower hemoglobin and serum ferritin
levels in CD patients compared to the control and also
demonstrated mild to moderate correlations between HRV
parameters and hemoglobin and ferritin levels. Relation
between anemia and decreased HRV was reported previously.
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Gehi et al. showed that a decrease in hemoglobin level of 1 g/dI
in patients with stable coronary heart disease was associated
with an increased probability of having low HRV, independent
of possible confounding factors 27. Yokusoglu et al. previously
described altered ANS activity in iron deficiency anemia and
suggested that there would be a relation between anemia
and the increased sympathetic activity that is triggered by the
hypoxia perceived through carotid bodies 28. Thus, treatment
of iron deficiency anemia is of extra importance in CD.

As for the diurnal variation, since vagal activity is dominant
during sleep of a healthy person, HRV is expected to be higher
typically during nighttime. According to our findings, although
nighttime increases in the control group were statistically more
significant, most of the time domain and frequency domain
parameters were higher during the nighttime in both CD and
control groups thus not allowing to assert presence of a diurnal
deterioration in the autonomic activity of CD patients.

This study has some limitations, especially the relatively
small sample size. However, despite the small sample size,
our results are noteworthy as it is one of the studies with
the highest number of subjects among studies evaluating
autonomic function in CD patients. Another limitation is that
the present study only investigated HRV parameters from 24-
hour ambulatory ECG, which can be affected by daily physical
activity, and did not examine autonomic function tests
evaluating sudomotor and baroreflex functions. In addition,
most of the patients in the study were diagnosed at adult age
and had relatively short known disease durations.

Conclusion

We have demonstrated significant difference between CD and
control groups, in 24-hour time domain and frequency domain
parameters that are prognostic for cardiovascular events.
Autonomic control of the heart rate is significantly affected
by the involvement of the gut brain axis in CD, therewithal,
iron deficiency anemia and hypolipidemia might also have
contributed to some extent. Since increased duration of
disease correlates with impairmentin ANS control of heart rate,
we suggest that early diagnosis and onset of treatment of CD
with special attention on iron deficiency and anemia is of great
importance to prevent irreversible autonomic neurological
damage and thus cardiovascular adverse outcomes.
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1 Orijinal Makale

Papiller Tiroid Kanserli Hastalarda Preoperatif Santral Lenf Nodu
Metastazinin Ongériiciisii Olarak Glikoz-Lenfosit Orani

Glucose-Lymphocyte Ratio (GLR) as a Predictor of Preoperative Central
Lymph Node Metastasis in Patients with Papillary Thyroid Cancer
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Oz
Amag: Papillertiroid kanserinde santral lenf nodlarinin metastazinin cerrahi 6ncesi saptanmasi zordur. Papiller tiroid
kanserinin tedavisinde santral lenf nodu diseksiyonunun roll belirsizligini koruyor. Bu calisma, papiller tiroid kanserli

hastalarda preoperatif santral lenf nodu metastazi olusumunu 6ngérmek icin hazir preoperatif klinik 6zelliklere dayali bir
nomogram olusturmayr amacladi

Gerec¢ ve Yontemler: 2013-2022 tarihleri arasinda bilateral total tiroidektomi yapilmis papillertiroid karsinomu tanili
hastalar tarandi ve 314 hasta calismaya dahil edildi. Hastalarin demografik verileri, operasyon suresi, TSH, T3, T4 dizeyleri,
glukoz/lenfosit oranlar (GLR), patoloji raporlarindaki lenfovaskiler invazyon, kapsil invazyonu ve boyun metastazi
durumu retrospektif olarak taranarak not edildi. Tim istatistiksel analizler icin IBM SPSS 26.0 kullanilarak degerlendirildi.
p<0.05 degerler anlamli olarak kabul edildi. Parametrelerin prediktif degerleri icin ROC analizi yapilarak hesaplandi.

Bulgular: Lenfovakilerinvazyonda GLR degeri hesaplandiginda invazyon olmayan grupta 61,21+39,77 invazyon olan
grupta ise 103,2+48 bulundu, iki grup arasinda istatistiki anlamli farklilik gézlendi (p<0,001). Boyun metastazinda GLR
dederi non-metastatik grupta 66,12+43,6 , metastatik olan grupta ise anlamli yliksek olacak sekilde 77,3+35,32 bulundu
(p<0,041) .Lenfovaskiler invazyon ayrimi icin en uygun GLR cut-off degeri %73,2 sensitivite, %82,4 spesifite ve %95,3
negatif prediktif deger ile 74,773 olarak bulunmustur (p<0,001). Boyun metastazi ayrimi icin en uygun GLR cut-off degeri
%75 sensitivite, %63,8 spesifite ve %97,9 negatif prediktif deger ile 62,382 olarak bulunmustur (p=0,003).

Sonuglar: Papiller tiroid kanserli hastalarda, yiksek preoperatif glukoz/lenfosit orani, lenfovaskiiler invazyon ve santral
lenf nodu metastazinin bagimsiz bir 6ngordiriictsiydi. Bu sekilde olusturulan nomogram, bu hastalarda preoperatif
merkezi lenf nodu metastazini daha iyi tahmin edebilir.

Anahtar Kelimeler: Papiller tiroid kanseri, Glikoz, Lenfosit, Oran
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Giris

Abstract

Aim: Preoperative detection of metastasis of central lymph nodes in papillary thyroid cancer is difficult. The role of routine
or preventive central lymph node dissection in the treatment of papillary thyroid cancer remains unclear. This study aimed
to create a nomogram based on ready-made preoperative clinical features to predict preoperative central lymph node
metastasis in patients with papillarythyroid cancer.

Material and Methods: Patients diagnosed with papillary thyroid carcinoma who underwent bilateral total thyroidectomy
between 2013-2022 were screened and included in the study. 314 patients were included in the study. Demographic data
of the patients, TSH, T3, T4 levels, glucose/ lymphocyte ratios (GLR), lymphovascular invasion, capsule invasion, and neck
metastasis in the pathology reports were retrospectively scanned and noted. All statistical analyzes were evaluated using
IBM SPSS26.0. p<0.05 values were considered significant. The predictive values of the parameters were calculated by
performing an ROC analysis.

Results: GLR value was calculated in lymphovascular invasion, it was found 61.21+£39.77 in the non-invasion group and
103.2+48 in the invasion group. A statistically significant difference was observed between the two groups (p<0.001).
In neck metastases, the GLR value was 66.12+43.6 in the non-metastatic group and 77.3+35.32 (70.58) in the metastatic
group, which was significantly higher (p<0.041). Lymphovascular invasion the optimal GLR cut-off value for differentiation
was found to be 74,773, with 73.2% sensitivity, 82.4% specificity, and 95.3% negative predictive value (p<0.001). Neck
metastasis The optimal GLR cut-off value for differentiation was found to be 62,382 with 75% sensitivity, 63.8% specificity,
and 97.9% negative predictive value (p=0.003).

Conclusion: In patients with papillary thyroid cancer, a high preoperative glucose/lymphocyte ratio was an independent
predictor of lymphovascular invasion and central lymph node metastasis. The nomogram thus generated can better
predict preoperative central lymph node metastasis in these patients.

Keywords: Papillary thyroid cancer, Glucose, Lymphocyte, Ratio

calisma yayinlanmistir.  Bazi  ¢alismalardaglukoz-lenfosit

Tiroid kanseri en sik goriilen endokrin kanserdir ve insidansi
son yillarda diinya ¢apinda keskin bir sekilde artmistir [1]. Bu
artistan tiroid kanserlerinin tiim alt tiplerinin %80'ini olusturan
papillertiroid kanser (PTC) sorumludur [2]. PTC insidans
artisina ragmen mortalitenin stabil kalmasi, artan tarama ve
goruntileme ydntemlerinden kaynaklaniyor olabilir [3].

PTC hastalarinin  %20-90'inda lenf nodu metastazi(LNM)
gorulir ve LNM, bolgesel niiks ile iligkilidir [4-5]. PTC'de santral
lenf nodlarinin metastazinin saptanmasi cerrahi éncesi zordur.
Cerrahi rezeksiyon en etkili tedavidir ancak profilaktik santral
lenf nodudiseksiyonunun (CLND) PTC'daki rolii tartismalidir [6-
7]1. CLND'li hastalarda postoperatifhipokalsemi oranlari daha
yuksektir [6,8]. Bu nedenle, disik riskli hastalari CLND'den
dislamanin etkili bir yolunun belirlenmesi gereklidir.

Glikoz metabolizmasi ve sistemik inflamasyon, bircok malign
timorlin agresifligi ve prognozu ile iliskilidir. Beyaz kan
hucreleri, lenfositler, notrofiller, trombosit sayisi ve monositler
gibi hematolojik belirteclerin kan parametreleri ucuzdur ve
cesitli kanserlerin prognozlarini degerlendirmek icin kolayca
elde edilebilirler. Hematolojik g0Ostergeler (izerine bircok
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oraninin pankreas ve safra kesesi kanserleri icin gtivenilir bir
prognostik belirte¢ oldugu gosterilmistir [9-10].

Bu calismanin amaci, kolay erisilebilir ve ucuz hematolojik
gostergeler kullanarak papillertiroid kanserli hastalarda preoperatif
santral lenf nodu metastazi olusumunu tahmin etmek ve
preoperatif klinik 6zelliklere dayali bir nomogram olusturulmakti.

Gereg ve Yontemler
Calisma Grubu

Arastirmamiz Hitit Universitesi Lokal Etik Kurulu tarafindan 2022-
60 sayil kararla onaylandiktan sonra geriye donuk ve kesitsel
olarak yapilmistir. Veriler hasta dosyalari ve bilgisayar kayitlari
incelenerek toplandi. Calisma Helsinki ilkeler deklarasyonuna
uyularak gerceklestirildi. Calismaya dahil edilen tim hastalara
bilgilendirilmis onam formu ameliyat éncesi imzalatildi.

2013-2022 tarihleri arasinda Genel Cerrahi A.B.D. tarafindan
bilateral total tiroidektomi veya bilateral total tiroidektomi
ve lenf nodu disseksiyonu yapilmis papiller tiroid karsinomu
tanili hastalar tarandi ve 314 hasta ¢alismaya dahil edildi.

Dislama kriterleri asagidaki gibiydi:



1) Eksik kliniko-patolojik 6zellikler.

2) Patolojisi PTC disi tiroid kanserleri.

3)Hematolojik ve onkolojik hastaligi olanlar

4)18-yas alti hastalar

5) Enfeksiyon veya diger inflamasyon 6ykuisii olan hastalar
Labaratuvar Sonuglarinin Degerlendirmesi

Hastalarin yasi, cinsiyeti, operasyon suresi, yatis zamanindaki
serum glukoz, lenfosit, TSH, T3, T4 dlizeyleri, patoloji raporlarindaki
lenfovaskdiler invazyon, kapsul invazyonu ve boyun metastaz
durumu geriye donik olarak arsiv sisteminden taranarak elde
edilmistir. Glikoz lenfosit orani (GLR) yatista alinmis degerlerden
hesaplanarak calismaya eklendi. GLR hesaplama formuli su
sekildeydi: GLR=glikoz sayisi/lenfosit sayisl.

istatistiksel Analiz

Tum istatistiksel analizler icin IBM SPSS Statistics for Windows
programi kullanildi (versiyon 26; IBM Corp. Armonk, N.Y., ABD).
Kategorik degiskenler icin, sayilar ve yulzdeler kullanilarak
tanimlayici istatistikler saglandi sayisal degiskenler parantez
icinde ortalama, standart sapma ve medyan ile rapor edildi.
Verilerin normal dagilimi Shapiro-Wilks testi ile degerlendirildi.
Degiskenler arasindaki iliskiler, veri dagilimina uygun olarak
Pearson veya Spearman korelasyon katsayisi ile incelenmistir.
iki bagimsiz grup icin arastirma gruplarn tarafindan sayisal
Olciimlerin karsilastirilmasi, veri dagihmina uygun olarak
yalnizca yas icin iki ornekli t testi ile degerlendirildi.

Ameliyat suireleri, TSH, sT3, sT4, glukoz, lenfosit diizeyleri Mann
Whitney U testi ile degerlendirildi. Kategorik degiskenler olan
cinsiyet ve boyun diseksiyonu arastirma gruplarina gore oran
karsilastirmalari Ki-kare ve Fisher kesin testleri ile bulundu.
istatistiksel olarak anlamli olan degiskenlerin ayirt ediciligini
belirtmek icin ROC egrisi kullanildi ve belirtecler icin cut-
off degerleri, altindaki alan ve Youden indeksi kullanilarak
bulundu. Bu cut-off degerleri icin duyarllk, 6zgullik, PPV,
NPV ve dogruluk degerleri hesaplandi. Odds orani degerleri
cut-off'lara gére hesaplandi. istatistiksel anlamhlik diizeyi
acisindan p<0,05 anlamh kabul edildi.

Bulgular

Toplam 314 hasta calismaya dahil edildi. Hastalarin 64 tanesi
(20,38%) erkek, 250 tanesi (79,62%) kadindi. Ortalamayas
48,94+13,15 (49) yil olarak bulundu. Operasyon siresi
ortalamasi 116,92+35,31 (115) olarak degerlendirildi.
Hastalarin serum glukoz ortalamasi 115,24+44,45 (100)
bulundu, serum lenfosit dizeyleri 2+0,69 (1,9) 109/dL olarak
hesaplandi. Tiroid fonksiyon testlerine bakildiginda TSH
ortalamasi 4,47+14,4 (1,34), T3 ortalamasi 2,48+1,12 (2,65), T4
ortalamasi 1,36+1,1 (1,24) seviyelerindeydi.
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Tum grubun hesaplanan GLR ortalamasi 66,69+43,24 (55,42)
olarak bulundu. Hastalarin 41'inde (13,06%) lenfovaskiler
invazyon (LVI), 60'inda (19,11%) kapsul invazyonu, ve 16'sinda
(5,10%) boyun lenf nodu metastazi izlendi (Tablo-1).

Lenfovaskiiler invazyon

Hastalar lenfovaskiler invazyon varligina gore iki gruba
ayrildiginda cinsiyet ve yas dagihmlarinda iki grup arasinda
anlamh farkhhk izlenmedi. (sirasiyla p=0,573 ve p=0,836).
Operasyon siireleri acisindan degerlendirildiklerinde invazyon
olmayan grubun ortalama operasyon siiresi 114,61+30,64
(112) dk iken LV invazyon varliginda vakalarin ortalamasi
istatistiki anlamli farkhlk olacak sekilde artarak 132,32+55,58
(120) dk stirmekteydi (p=0,048).

Gruplardaki hastalarin  serum  degerleri incelendiginde
invazyon goriilmeyen grubun serum glukoz ortalamasi
110,63+40,31 (99), LVI olan grubun ortalamasi 145,95+57,44
(129) olarak bulundu, anlamli farkhlik gézlendi (p<0,001). iki
grubun lenfosit degerleri ortalamalari LVI invazyon olmayan
hastalarda 2,08+0,7 (1,97) LVl olan hastalarda ise anlamli diists
gosterecek sekilde 1,48+0,29 (1,54) olarak bulundu (p<0,001).
Tiroid fonksiyon testleri acisindan degerlendirme yapildiginda
iki grup arasinda anlamli farklilik gézlemlenemedi (TSH, T3 ve T4
sirasiyla p=0,259, p=0,724, p=0,219). iki grubun da GLR degeri
hesaplandiginda invazyon olmayan grupta 61,21+39,77 (51,68)
invazyon olan grupta ise 103,2+48 (96,99) bulundu, iki grup
arasinda istatistiki anlamli farklilik g6zlendi (p<0,001) (Tablo-1).

Kapsiil invazyonu

Hastalar kapsul invazyonu varligina goére iki gruba ayrildiginda
LVI'daki gibi cinsiyet ve yas dagilimlarinda iki grup arasinda
anlamh farklilik izlenmedi (sirasiyla p=0,132 ve p=0,410).
Operasyon siireleri agisindan degerlendirildiklerinde kapsiil
invazyonu olmayan grubun ortalama operasyon suresi ile
kapsil invazyonu olan grubun ortalamasi arasinda anlamh
farklilik gorilmedi (p=0,521).

Kapstl invazyonu olan ve olmayan gruplardaki hastalarin
serum glukoz ve lenfosit degerleri incelendiginde iki grubun
ortalamalarinin birbirinden ve tim grup ortalamasindan
istatistiki anlamhhk gosterecek sekilde farkli olmadig
gozlemlendi (sirasiyla p=0,230, p=0,241). Tiroid fonksiyon
testleri degerlendirmesinde de iki grup arasinda anlamli
farklilik goézlemlenemedi (TSH, T3 ve T4 sirasiyla p=0,832,
p=0,594, p=0,181). Kapsil invazyonu olan ve olmayan
gruplarin GLR degeri ortalamalari arasinda da istatistiki
anlaml farkhhk gorilmedi (p=0,218) (Tablo 1).

Boyun Metastazi

Hastalar boyun metastazi varligina gore iki gruba ayrildiginda
yine dncekigruplardaoldugu gibicinsiyetveyasdagilimlarinda
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iki grup arasinda anlamlifarkhlkizlenmedi (sirasiyla p=0,268 ve
p=0,494). Operasyon sireleriacisindan degerlendirildiklerinde
beklendigi Uzere invazyon olmayan grubun ortalama
operasyon siresi anlamli olarak 115,14+32,24 (115) ile daha
kisa iken boyun lenf nodu metastazi olan hastalarin ortalamasi
150,19+64,74 (120) dk ile daha uzundu (p=0,029).

Boyun metastazi olan ve olmayan gruplardaki hastalarin serum
glukoz degeri incelendiginde sirasiyla 123,25+32,27 (116,5)
ve 114,81+45,01 (100) olarak gozlendi, boyun metastazi olan
grubun glukoz ortalamasi daha yiksek olmasina ragmen
istatistiki anlamli farklilik gézlemlenemedi (p=0,083). Serum
lenfosit ortalamalari arasinda birbirine yakin olmasina
ragmen anlamli farklilik mevcut degildi (p=0,132). TSH ve
T3 degerlendirmesinde de iki grup arasinda anlamli farklihk
gozlemlenemedi(sirasiyla p=0,687, p=0,729). Ancak T4 diizeyleri
incelemesinde metastaz olmayan grubun 1,37+1,13 (1,24)
ortalamasi metastatik grubun 1,11+0,29 (1,12) ortalamasindan
anlaml olarak daha yiksekti (p=0,024). iki grubun da GLR
degeri hesaplandiginda non-metastatik grupta 66,12+43,6
(54,52) metastatik olan grupta ise anlaml yiiksek olacak sekilde
77,3+35,32 (70,58) bulundu (p<0,041) (Tablo-1).

Lenfovaskiiler invazyon olan ve olmayan gruplarin birbirinden
ayrilabilmesi icin en uygun GLR degeri ROC egrisi altinda kalan
alan ve Youden indeksi kullanilarak degerlendirilmistir. LV
invazyon ayrimiicin en uygun GLR cut-off degeri %73,2 sensitivite,
%82,4 spesifite ve %95,3 negatif prediktif deder ile 74,773 olarak
bulunmustur (OR 12,784, C1%95 5,911-27,278, p<0,001) (Sekil 1).
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Sekil 1. LV invazyon ayrimi icin roc egrisi

Boyun metastazi varligini degerlendirmek icin en uygun GLR
degeri de ayni sekilde ROC egrisi altinda kalan alan ve Youden

A~
RajsN

ALKURT ve ark.
I Glikoz/Lenfosit orani ve Papiller Tiroid Kanseri

indeksi kullanilarak degerlendirilmistir. Boyun metastazi ayrimi
icin en uygun GLR cut-off degeri %75 sensitivite, %63,8 spesifite
ve %97,9 negatif prediktif deger ile 62,382 olarak bulunmustur
(OR 5,278, C1%95 1,661-16,768, p=0,003) (Sekil 2).
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Sekil 2. Boyun metastazi varligini ayrimi icin roc egrisi Tartisma

GlUnUmuzde cerrahlar, PTC hastalari igin radikal tiroid kanseri
cerrahisinde santral boyun bolgesindeki lenf dugimlerinin
onleyici diseksiyonunu rutin olarak yapmaktadirlar [7] ancak
onleyici CLND, postoperatif hipokalsemi riskinin ve diger
risklerin artmasina neden olabilir [6,8]. Etkili klinik uygulama
icin ameliyattan 6nce koruyucu CLND'ye ihtiya¢c duymayan
hastalarin nasil dogru bir sekilde belirlenecegi ele alinmahdir

inflamasyon ile kanser arasindaki olasi baglantyi ilk olarak Rudolf
Virchowonerdi[11].Dahasonrayapilancalismalarda,enflamasyonun,
ozellikle hicre proliferasyonu, anjiyogenez, invazyon ve uzak
metastaz olmak Uzere, timdrogenezin tim yonleriyle ilgili oldugu
bulundu[12-14] .Lenfositler, hiimoral imminite ve hucresel anti-
timor immiin yanitda anahtar immuin hiicrelerdir[15].

F-KB 31 gibi calismalara gore hiperglisemi hicre ici glikozda
artisa neden olur. Ancak NF-KB'nin tiroid neoplazisine neden
olan proliferatif ve anti-apoptotik sinyal yolaklarini kontrol etme
yetenegdi nedeniyle tiroid kanserinde onemli bir rol oynadigi
gosterilmistir[16]. Han JM ve arkadalarinin yaptigi calismada
plazma glukozu seviyeleri artan tiroid kanseri riski ile baglantili
bulundu[17]. Ulmer H ve arkadaslarida plazma glukoz seviyesi
ile tiroid kanser arasinda benzer sonuclara ulasti[18].

Glukoz-lenfosit oraninin(GLR) bircok kanserin prognozu
belirlemede etliki oldugu gosterilmistir. Zhong ve arkadaslar
pankreas kanseri hastalarinda GLR'nin prognozu ve ortalama
genel sagkalimi belirlemede etkili oldugunu gosterdi[9].
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Navarro ve arkadaslarn safra kesesi kanserlerinde GLR'nin
prognostik bir belirtec oldugunu 6ne sirdli [10]. Ancak
GLR'nin PTC'deki roliine iliskin bir calisma bulunmamaktadir.
Bu calismaile ilk kez PTC hastalarinda preoperatif GLR'nin lenf
nodu metastazi insidansini dngorebilecegini gosterdik.

Ancak calismamizin da bazi kisithliklari vardir. Calisma
retrospektif bir tasarima sahiptir ve bazi se¢im yanlliklan
olabilir. Ornek boyutu yeterince biiyiik degildi ve modelimizi
daha fazla dogrulamak icin daha fazla 6rnek gerekebilir.
Gelecekte, bu hastalarin yararina klinik karar vermede
saglam bir teorik temeli kolaylastirmak icin CLNM ve lenf
nodu metastazini daha iyi tahmin etmek icin daha hassas
gostergeler olacagini umuyoruz.

Sonuglar

Sonug olarak, GLR'nin PTC bagimsiz bir risk faktori oldugu
bulundu. Onerilen nomogramimiz, iyi duyarlilik ve 6zgiilligin
faydalarini gosteren ameliyat dncesi CLNM'yi tahmin etmek
icin kullanilabilir.
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Our Carotid Endarterectomy Experiences with Regional Anesthesia

Rejyonel Anestezi Altinda Karotis Endarterektomi Tecriibemiz
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ABSTRACT

Aim: Carotid endarterectomy is a standard revascularization option for carotid atherosclerosis. Regional anesthesia for
carotid endarterectomy has become a preferred anesthesia technique in lots of centers. In this study, we present our
carotid endarterectomy experiences with regional anesthesia.

Material and Methods: From 2019 t0 2022, 271 patients who underwent carotid endarterectomy with regional anesthesia
in two centers were included. Retrospectively, patient data, demographical characteristics, comorbidities, and radiological
imaging features were enrolled by searching the hospital database. The primary endpoint was to describe the outcomes.

Results: Of the 271 participants, 202 were male, and 69 were female. The mean age was 65.3+10.2. General anesthesia
was maintained for two patients due to inadequate patient collaboration. The average operation time was 52+8.9 minutes.
The mean X-clamp time was 14+2.5 minutes, and the patient stayed in the intensive care unit for an average of 14+2
hours. The most common postoperative complication was bleeding (n=8). No cranial nerve damage was observed. There
was no procedural death. Patients were discharged within an average of 5 days.

Conclusion: Regional anesthesia can be safely performed for carotid endarterectomy. Considering patient preference and
compliance, regional anesthesia is the first option for carotid endarterectomy operations in our routine.
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Introduction

In Europe, with a population of 715 million, 1.4 million people
suffer a stroke yearly, and carotid artery atherosclerosis
is one of the most important causes. The prevalence of
extracranial carotid stenosis secondary to atherosclerosis
in patients over 65 y/o ranges from 6% to 15%. Therefore,
carotid endarterectomy (CEA) is the gold standard for the
treatment(1, 2). The CEA procedure consists of painful steps,
such as skin and subcutaneous tissue incisions and carotid
artery exposure.

However, there are some difficulties in the neurological follow-
up of the patient during general endotracheal anesthesia
(GEA). These difficulties can be significantly overcome by
preferring regional anesthesia (RA). Despite its negative
aspects, such as requiring patient cooperation and some
difficulties in pain control, RA is an excellent alternative to
GEA due to its advantages, such as shortening the hospital
stay and low risk of hemodynamic instability (3). However, the
issue of which anesthesia method should be chosen in CEAs is
still controversial.

In this retrospective study, we aimed to present the results of
our CEA operations under RA.

Material and Methods

Between 2019-2022, 271 patients underwent CEA operations
under RA in Ankara City Hospital and Mehmet Akif Ersoy

Thoracic and Cardiovascular Surgery Education and Research
Hospital. Local ethics committee approval and written
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Amag: Karotis endarterektomi, karotis aterosklerozu igin standart bir revaskularizasyon secenegidir. Karotis endarterektomi
icin bolgesel anestezi bircok merkezde tercih edilen bir anestezi teknigi haline gelmistir.

Bu calismada, bolgesel anestezi ile karotis endarterektomi deneyimlerimizi sunuyoruz.
Gere¢ ve Yontemler: Calismaya 2019-2022 yillari arasinda iki merkezde rejyonel anestezi ile karotis endarerektomi

uygulanan 271 hasta dahil edildi. Retrospektif olarak hasta verileri, demografik 6zellikler, komorbiditeler ve radyolojik
goruntileme 6zellikleri hastane veri tabaninda taranarak kaydedildi. Birincil son nokta, sonuglari tanimlamakti.
Bulgular: 271 katiimcinin 202'si erkek, 69'u kadindi. Yas ortalamasi 65,3+10,2 idi. Yetersiz hasta kooperasyonu nedeniyle
iki hastaya genel anestezi uygulandi. Ortalama operasyon suresi 52+8,9 dakika idi. Ortalama X-klemp suresi 14+2,5 dakika
olan hasta ortalama 14+2 saat yogun bakimda kaldi. Ameliyat sonrasi en sik goriilen komplikasyon kanamaydi (n=8).
Kraniyal sinir hasari gozlenmedi. Prosediirel bir 61iim olmadi. Hastalar ortalama 5 giin icinde taburcu edildi.

Sonug: Karotis endarterektomi icin rejyonel anestezi glivenle uygulanabilir. Hasta tercihi ve uyumu g6z 6niline alindiginda

rutinimizde karotis endarterektomi operasyonlarinda rejyonel anestezi ilk secenegimizdir.

Anahtar Kelimeler: karotis arter stenozu, karotis endarterektomi, rejyonel anestezi

informed consent from all patients were obtained. In addition,
patient's demographic characteristics, radiological imaging,
and perioperative data were obtained retrospectively from
the hospital database.

The indications for the operation were by the ESVS 2017
guideline, and the indications were based on duplex
ultrasonography computerized tomographic
angiography measurements. Risk factors include diabetes
mellitus, hypertension, smoking, hyperlipidemia, preoperative
Cerebrovascular accident (CVA) history, coronary artery
disease, peripheral artery disease, and preoperative drugs such
as acetylsalicylic acid, clopidogrel, statin, and anticoagulant
were obtained from demographic data. Radiological findings
were evaluated. Operative parameters such as operation time,
x-clamp time, shunt, and patch usage were recorded.

and

Premedication (Midazolam, 0.03 mg/kg) was administered
to the patients at a dose that would not interfere with
their preoperative neurological evaluations. During the
operation, all patients underwent complete monitoring
(electrocardiography, pulse oximetry, invasive radial arterial
pressure monitoring).

While RA was applied to 269 patients, GEA was used in only
two patients due to insufficient cooperation with RA. Our RA
technique was a superficial cervical block. Minimal sedation
(with dexmedetomidine, remifentanil, and propofol) was
administered to all patients at a dose that did not interfere
with the neurological examination. In some patients, we
applied local anesthesia during the skin incision.



Our surgical technique was endarterectomy and patch plasty
or eversion CEA with the anterior approach. Neurological
examination was performed at all stages of the operation, and
near-infrared spectroscopy (NIRS) follow-up was performed.
In the postoperative period, the length of stay in the intensive
care unit and hospital and complications were recorded.

SPSS v20.0 (SPSS Inc., Chicago, IL) was used for data analysis.
Data were given as mean+SD and percentage.

Results

Postoperative demographic data and medical treatment are
given in Table 1. 202 (74.5%) of the patients were male. The
mean age was 65.3£8.5.

Regional anesthesia was used in 269 of a total of 271 surgical
procedures. Two patients were switched from RA to general
anesthesia due to their inability to adapt to surgical positions
and difficulties in patient cooperation. There were no
neurological events in these patients.

Risk factors are given in Table 2. The most common of these
was hypertension (84.2%). Seventeen surgeons performed
the eversion endarterectomies, but 80.9% of all interventions
belonged to two surgeons. The carotid shunt was used in 32
patients (11.9%) due to insufficient collateral flow. Of these,
37.5% had complete occlusion in one of the carotid arteries.
Fourteen patients (43.7%) had severe bilateral carotid stenosis.
A shunt was placed immediately in patients who were found
to have ischemia in neurological examination and NIRS after
carotid sciatica. Twelve patients lost consciousness, ten had
confusion, five had dysarthria, and five had contra-lateral

motor movement loss.
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Twenty-five of the thirty-two patients who received
perioperative NIRS showed a 20% decrease in NIRS. The mean
carotid X-clamp time was 18 +3 minutes. The operative time
(12.5 = 3 minutes) was significantly shorter in patients with

primary repair compared to other techniques (p < 0.001).

In carotid artery intervention, 123 (46.2%) primary repair, 111
(41%) patch plasty with Dacron patch, 22 (8%) patch plasty
with an autogenous vein graft, 10 (3.4%) eversion CEA and 5
(1%), four bovine carotid artery graft was used. Eight (2.9%)
patients underwent revision due to bleeding.

In the postoperative period, minor neurological events
(dysarthria, facial palsy, and motor loss in the tongue) were

observed in 10 (3.7%) patients. Transient ischemic attack (TIA)
was seen in 9 (3.3%) patients. CVA was observed in 6 (2.2%)
patients postoperatively in the first thirty days (Table 3).

11 (4.6%) patients had a fatal or non-fatal myocardial infarction
(MI). The average length of stay in the intensive care unit was 14
hours, and the average hospital stay was five days. In-hospital
mortality occurred in 10 (3.7%) patients. The first thirty-day
mortality rate was 5.2%. Concurrent cardiac surgery was
performed with CEA in 25.6% of the patients. These patients
first performed CEA with RA and open-heart surgery with GEA.

Discussion

Carotid artery stenosis due to atherosclerosis is responsible for
20% of strokes, an important cause of mortality and morbidity.
This condition is most commonly caused by cerebral embolism,
which consists of ulcerated plaques in the carotid artery.
Therefore, early treatment of severe carotid artery stenosis is
important. The NASCET study demonstrated the superiority
of surgical treatment over medical therapy in patients with
symptomatic carotid artery stenosis (4). Again, similar results
were obtained in the ECST study, and surgical treatment was
recommended for appropriate patients (5). However, surgical
intervention has some complications, especially during the
perioperative stroke. Continuous perioperative neurologic
monitoring can limit these complications. RA enables real-time
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cerebral monitoring and is a good alternative to CEA. Also,
some advantages of RA are low shunt placement rates and a
safe method for X-clamp intolerance (3). Although GEA is the
most preferred type of anesthesia in CEA operations today, RA
is widely used in our clinic due to these advantages. There are
many studies in the literature on surgical treatment strategies.

Similarly, the effect of anesthesia technique on the success
of surgical treatment was also investigated. Whether general
endotracheal and RA are superior to each other is the main
subject of the studies(3). GEA is a comfortable technique
for patients and surgeons. It can be preferred, especially in
patients with high anxiety and in patients who cannot tolerate
surgery and cannot cooperate. However, the most significant
disadvantage of this anesthesia technique is the difficulty in
monitoring the neurological status of the patients. However,
the neurological examination is possible in awake patients.
In addition, RA affects hemodynamic stability and is less
costly (6). In addition, RA prevents complications associated
with unnecessary shunt use and shortens hospital stays(7).
GEA is a comfortable technique for patients and surgeons.
It can be preferred, especially in patients with high anxiety
and in patients who cannot tolerate surgery and cannot
cooperate. However, the most significant disadvantage of
this anesthesia technique is the difficulty in monitoring the
neurological status of the patients. However, the neurological
examination is possible in awake patients. In addition, RA
affects hemodynamic stability and is less costly(6). In addition,
RA prevents complications associated with unnecessary shunt
use and shortens hospital stays(7).

On the contrary, the need for shunt and cerebral monitoring in
GEA are disadvantages of this technique in CEA operations. The
arguments that reasonable ventilation control, which can be
consideredanadvantage, providesasafeairway,increasesurgical
comfort, and offer better cerebral protection are still debated
(8). A comprehensive meta-analysis highlights that the risk of
stroke, TIA, cardiac, pulmonary, and vascular complications, and
30-day mortality are higher in general anesthesia than in RA (9).
Many factors have been suggested regarding the use of shunts
in CEA operations. Electroencephalography (EEG) recordings
showed that cerebral perfusion decreased by more than 70% in
contralateral occlusions and carotid stenosis, and shunt use was
recommended in these cases (10). In CEA surgeries performed
under RA, being awake is the best method of monitoring the
adequacy of brain perfusion (8). Therefore, RA is a technique
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that reduces unnecessary shunt use in CEA operations. A total
of 32 shunts were used in our cases, and the use of the shunt
was decided according to the perioperative neurological status.
This resulted in a substantial reduction in strokes associated
with shunts. Therefore, we think using RA techniques in our
patient cohort reduces unnecessary shunt use.

Studies indicate that perioperative stroke or death risk is low
in CEAs performed with RA (11, 12). However, other studies
comparing general endotracheal and RA methods suggest no
statistical difference. In these studies, the perioperative stroke
risk in CEAs was reported to be 1.5-3% (13, 14). Our study
found the 30-day CVA rate to be 2.5%.

Studies show that postoperative hypertension is reduced in
patients who receive RA instead of general anesthesia (15).
For example, hypertension was diagnosed in 84.2% of the
patients in our cohort, and we observed that Ml and mortality
were reduced with RA thanks to blood pressure regulation in
the intraoperative and postoperative periods.

The most crucial non-neurological complication in the
postoperative period in CEA is MI. It is also the most common
cause of postoperative death(16). Studies have reported that
30-80% of CEA patients have coronary artery disease. In our
cohort, this rate was 67.4%. The incidence of less Ml in CEAs
performed with RA is consistent with our results (17). While Ml
was reported between 7-12% in patients who underwent CEA
under GEA, it was 4.6% in our cases (18).

With RA, the postoperative recovery is faster, and the duration
of intensive care and hospital stay is shorter(18). Therefore, in
case of good patient cooperation with an experienced team,
RA will be preferable to increase patient comfort and reduce
the length of stay in hospital and intensive care units.

In our study, the average length of stay in the intensive care
unit was less than one day, and the average hospital stay was
five days. Although this period is shorter with GEA than with
CEA, similar results have also been reported (7).

Conclusion

In conclusion, RA in CEA is a safe technique with acceptable
complication rates. In addition, RA allows a healthier
perioperative neurological follow-up. Although it contributes
to shorter intensive care and hospital stays, a detailed
preoperative evaluation and adequate patient enlightenment
are essential for good patient cooperation.
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1 Orijinal Makale

Miyokardit hastalarinin genel 6zellikleri ve 10 yillik mortalite
sonuclari: Retrospektif gozlemsel calisma

General characteristics and long-term follow-up results of patients with
myocarditis: A retrospective observational study

Erol Gursoy* [
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0Oz

manyetik rezonans (KMR) 6zelliklerini ve uzun dénem takip sonuglarini degerlendirmek.

hastalarin basvuru,takip ve goriintiileme sonuclari incelendi. Birincil sonug 6liim olarak belirlendi.

kiyasla daha fazla oldugu gozlendi (sirasiyla %38,5 ve %15,4).

Sonuglar: Geng yas miyokarditli hastalarin sagkalim ve iyilesme agisindan genel olarak prognozu iyidir.

Anahtar kelimeler: Miyokardit, Fulminan Miyokardit, Kardiyak Manyetik Rezonans Gorilintiileme

Amag: Miyokardit, sistolik fonksiyonlari etkileyebilen inflamatuar bir miyokart hastaligidir. Miyokardit geciren hastalarin

Gereg ve yontemler: Miyokardit geciren geng hastalar geriye donik dosya taramasi ile tespit edildi. Miyokardit gegiren

basvuru aninda elektrokardiyografik degisiklikler sergiledi, en yaygin olani ST elevasyonu (%52,5) idi. 78 hastanin tamamina
KMR uygulandi ve ge¢ kontrastlanma izlenerek miyokardit ile uyumlu bulgular saptandi. KMR bulgularinda MREF %54,82
olarak saptandi. Tutulum tipinde en sik mixed tipte tutulum izlendi. Midmiyokardiyal tutulumun subepikardiyal tutuluma

uzun doénem takibine iliskin sinirl veri bulunmaktadir. Geng yas miyokardit hastalarinin genel 6zelliklerini, kardiyak

Bulgular: 2009-2013 yillari arasinda hastanemize miyokardit tanisi ile toplam 78 hasta basvurdu. Hastalarin cogu,
erkekti(%94,87), ortalama yas 27,43'tli. Medyan takip suiresi 118 aydi ve genel mortalite %1,28(1 hasta) idi. 10 hastada
ejeksiyon fraksiyonu (EF) %50'nin altinda miyokardit teshisi koyuldu. 3 hasta fulminan miyokardit ile basvurdu. Cogu hasta
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ABSTRACT

Aim: Myocarditis is an inflammatory myocardial disease that can affect systolic functions. There are limited data on long-
term follow-up of patients with myocarditis. To evaluate the general characteristics, cardiac magnetic resonance (CMR)
characteristics and long-term follow-up results of young patients with myocarditis.

Material and methods: Young patients with myocarditis were identified by retrospective file scanning. Application,
follow-up and imaging results of patients with myocarditis were reviewed. Myocarditis was diagnosed in 10 patients with
an ejection fraction (EF) below 50%. The primary outcome was determined as death.

Results: A total of 78 patients were admitted to our hospital with the diagnosis of myocarditis between 2009 and 2013.
Most of the patients were male (94.87%), mean age was 27.43 years. Median follow-up was 118 months and overall
mortality was 1.28% (1 patient). 3 patients presented with fulminant myocarditis. A high proportion of patients exhibited
electrocardiographic changes at presentation, the most common being ST elevation (52.5%). CMR was performed in all
78 patients, and findings consistent with myocarditis were detected, with late contrast enhancement. In CMR findings,
MREF was 54.82%. In the type of involvement, the most common type of involvement was mixed type. Midmyocardial

Giris

Miyokardit, sistolik fonksiyonlari etkileyebilen ve ventrikiler
aritmiler nedeniyle hayati tehdit edebilecek risk olusturan
inflamatuar bir miyokart hastaligidir. Sporcularda o6nde
gelen 6lim nedeni olmaya devam etmektedir ve dilate
Miyokarditin  klinik

prezentasyon spektrumu genistir. Zayif belirti ve semptomlarla

kardiyomiyopatiye yol acabilir [1, 2].

seyredebilen subakut prezentasyondan, hizla ilerleyen bir seyir
ve hemodinamik bozulma ile seyreden fulminan miyokardite
varacak klinikte gozlenebilir. [3]. Akut/subakut miyokarditli
hastalarin prognozu, klinik semptomlara ve duvar hareket
kusurunun yayginligina gore degisir[4, 5]. Fulminan miyokardit,
genellikle teshis edilmesi zor olan ve nadir gorilen bir formudur.
Miyokarditin bu farkli formuna iliskin veriler, bu hastalarin kisa
ve uzun vadeli prognozlar ile ilgili farkhliklar iceren nispeten
klcuk vaka serilerine dayanmaktadir[6]. Miyokarditli hastalarin
uzun sreli takibine iliskin sinirli veri bulunmaktadir.

Miyokardiyal fibrozis tanisinda endomiyokardiyal biyopsi halen
altin standart olarak kabul edilmektedir. Miyokardin yamali
tutulumu yanlis negatif sonuclara yol acabilir. Son yillarda KMR
gorintileme, ylksek uzamsal ¢ozinirliglu ve tim kardiyak
yapilarin  (miyokart, kapaklar, perikard, biyik damarlar)
kapsamli gorsellestirilmesine ve doku karakterizasyonuna izin
veren ¢ok diizlemli yetenegi nedeniyle 6zel bir tani araci olarak
ortaya ¢cikmistir[7-9]. Ayrica, gadolinyum kullanimi ile kontrastli

gorintileme, KMR'nin tanisal verimini artirmistir [10].
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involvement was observed to be higher than subepicardial involvement (38.5% and 15.4%, respectively).
Conclusions: The prognosis of young patients with myocarditis is generally good in terms of survival and recovery.

Keywords: Myocarditis, Fulminant Myocarditis, Cardiac Magnetic Resonance Imaging

Bu calismada, miyokardit geciren hastalarin 10 yillik takip
sonuglariniarastirmak amaclandi. Ayrica miyokardit hastalarinin
klinik
ekokardiyografi ve KMR &zelliklerini tanimlanmistir.

prezentasyon, laboratuvar, elektrokardiyografi,

Gereg ve Yontemler

Calisma popiilasyonu

GOgus agrisi nedeniyle ileri degerlendirme icin enstitimiize
sevk edilen hastalar retrospektif olarak incelendi. Ayrintil klinik
degerlendirme, 12 derivasyonlu elektrokardiyogram (EKG), 2
boyutlu transtorasik ekokardiyografi ve koroner anjiyografi
dahil olmak Uzere hastalarin verileri tibbi c¢izelgelerde
gosterildi. Miyokardit tanisi klinik stiphe ve bulgularla konuldu.
Miyokart duvarinin orta miyokardiyal ve/veya epikardiyal alt
tabakasinda yer alan KMR'de ge¢ kontrastlanma olan hastalar
bu calismaya dahil edildi (Sekil 1A ve 1B). Dislama kriterleri su
sekildeydi: Koroner arterlerin dagilimina karsilik gelen degisen
derecelerde transmural genisleme ile subendokardiyumu
iceren iskemik tip ge¢ kontrastlanma, iskemik veya iskemik
olmayan dilate kardiyomiyopati, atriyal fibrilasyon, yetersiz
veya eksik EKG verileri, hipertrofik kardiyomiyopati, restriktif
kardiyomiyopati, stipheli infiltratif kalp hastaligi veya diger
spesifik kardiyomiyopatiler, kalp kapak hastaligi, konjenital
kalp hastalig, KMR kontrendikasyonu (klostrofobi, kalp
kapakcik protezleri, kalp pili, ICD ve metalik klipsler) ve
tahmini glomerdler filtrasyon ile kronik bobrek yetmezligi
< 30 mL/dk hizi. Toplam 153 KMR gorlintiist analiz edildi.



Yukaridaki kriterleri karsilayan 75 hasta calisma disi birakildi.
Calismaya 78 hasta alindi. Enstitimuz yerel etik kurulu ¢alisma

protokollini onayladi.

- adh

Sekil 1A: KMR, midmiyokardiyal ge¢ gadolinyum kontrast tutulumu

Sekil 1B: KMR, subepikardiyal ge¢ gadolinyum kontrast tutulumu
KMR protokolii ve goriintii analizi

KMR gorintuleme, 6 kanalli “body-array coil” alicili kullanilarak
1.5T tarayicili (Symphony; Siemens, Erlangen, Almanya) cihaz
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ile yapildi. Nefes tutma sine KMR gortntuleri, retrospektif

elektrokardiyografi (EKG) aracili “steady-state free-precession’
(SSFP) “true fast”imajlar kullanilarak alindi.

Sine KMR gorintileri vertikal, horizontal- uzun aks ve kisa
aks olarak tum sol ventrikillu kapsayacak sekilde alindi. Tipik
goruntileme parametreleri olarak TR/TE 3.05/1.3 ms, flip 80
derece a¢l, 192 x 192 matriks and 240-340 mm goris alani
kullanildi. Kesit kalinhgr 8 mm and kesitler arasi uzaklk %20 (2
mm) olarak belirlendi. 0.1 mmol/kg 0.5M gadolinyum kontrast
ajan enjeksiyonundan 8-10 dk sonra “Late Gadolinium
Enhancement” (LGE) imajlari alindi. LGE imajlari sine imajlariile
ayni pencerelerde “phase sensitive inversion-recovery” (PSIR)
sekansi kullanilarak alindi. Tipik imaj parametreleri olarak TR/
TE 28/4.8 ms, flip 25 derece, 256 x 256 matriks, and 240-340
mm gorls alani kullanildi. Kesit kalinhgr 8 mm and kesitler
arasi uzaklik %20 (2 mm) olarak secildi. inversiyon siiresi (TI)
scout goruntulerinde (200 - 330 ms) normal miyokardin sinyal
yogunlugunu sifirlayacak sekilde optimize edildi.

KMR goruntdleri, deneyimli bir kardiyovaskiler radyolog
LGE
ve LGE tutulumu mid-miyokardiyal

tarafindan  degerlendirildi. varhgr  gorsel olarak

degerlendirildi ve/
veya subepikardiyal olarak belirlendi (Sekil 2A ve 2B). Sol
ventrikildeki LGE tutulmunun miktarini tahmin etmek icin
standart 17 segmentli modele dayali gorsel puanlama yontemi
kullanildi. Bu yontemin hem iskemik hem de iskemik olmayan
kardiyomiyopatilerde LGE miktarini tahmin etmede hizli ve
dogru oldugu calismalarda gosterilmistir[11-13]. LGE tutulum
miktari, ilgili her segmentin puanlarinin toplami olarak ifade
edildi. Sol ventrikiil fonksiyonel parametreleri (EF, EDV, ESV)
standart yazihm (ARGUS, Siemens Healthcare, Erlangen,

Almanya) ile hesaplandi.

Sekil 2A: KMR, midmiyokardiyal ge¢ gadolinyum kontrast tutulumu
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Sekil 2B: KMR, subepikardiyal ge¢ gadolinyum kontrast tutulumu
istatistiksel analiz

Veriler Kolmogorov-Smirnov testi kullanilarak normal
dagilimlar icin test edildi. Normal dagihma dahip surekli
degiskenler ortalama + standart sapma (SD) ve kategorik
degiskenler yuzde olarak tanimlandi. Tum hesaplamalar ve
istatistiksel analizler icin Statistical Package for Social Sciences

(SPSS, Chicago, Illinois, ABD) stiriim 20 kullanild1”
Sonuglar

Mayis 2009 ile Aralik 2014 tarihleri arasinda perimiyokardit
veya miyokardit tanisiyla hastaneden taburcu edilen 78 hasta
calismaya dahil edildi. Hastalarin cogunlugu erkekti (%94,87)
(Tablo 1). Ortalama yas 27,43 idi (27,43 £+ 6.11). 2 (%2,56)
hastanin dnceden miyokardit 6ykiisi vardi ve 41'i (%52,56)
halen veya daha 6nce sigara iciyordu. Hastalarin cogunda
ates (%55,1) vardi ve basvuru aninda neredeyse Ugte ikisinde
(%65,4) ploritik gogus agrisi vardi. Hastalarin yarisi (%52,5) akut
koroner sendromu andiran bir klinik tablo ile basvurdu. 41 hasta
(%52,56) yakin zamanda Ust solunum yolu enfeksiyonundan
ve 19 hasta (%24,35) yakin zamanda akut gastroenterit
atagindan muzdaripti. Hastalarin cogu New York Kalp Dernegi
(NYHA) Fonksiyonel Sinif I'de basvurdu. 10 hastada EF %50'nin
altinda miyokardit tespit edildi. Cogu hasta basvuru aninda
elektrokardiyografik degisiklikler sergiledi, en yaygin olani ST
elevasyonu (%52,5) idi (Tablo 2). Hastalarin cogunda (%87,17)
basvuru aninda normal LV sistolik islevi vardi ve %5,12'sinde
ciddi LV islev bozuklugu vardi. 30 hastada bolgesel duvar
hareket anormalligi (RWMA) (%38,46), %6,41'inde perikardiyal
eflizyon vardi. 65 hastaya (%83,33) invaziv koroner anjiyografi
ve 13 hastaya (%16,66) koroner BT anjiyografi yapildi.
Laboratuvar inflamatuvar

bulgularinda, belirteclerde ve

kardiyak biyomarkerlarda belirgin ylkseklik saptandi.
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78 hastanin tamamina KMR uygulandi ve ge¢ kontrastlanma

izlenerek miyokardit ile uyumlu bulgular saptandi. KMR bulgularini
Tablo 2'de gorebilirsiniz. KMR bulgularinda MREF %54,82 olarak
saptandi. Tutulum tipinde en sik mixed tipte tutulum izlendi.
Midmiyokardiyal tutulumun subepikardiyal tutuluma kiyasla daha
fazla oldugu gézlendi (sirastyla %38,5 ve %15,4)(Sekil 1A,1B,2A,2B).
LGE extend skor 5,28 olarak tespit edildi.



Tartisma

Calismamiz, 5 yillik bir sire icinde kurumumuza basvuran
miyokardit veya perimiyokarditli78 hastanin klinik sunumunuve
sonuclarini detaylandirdi. Ana bulgularimiz, hastalarin cogunun
fulminan olmayan miyokardit klinik prezentasyonu olan geng
erkekler oldugunu gosterdi. Bizim kohortumuzda disik bir
6lim orani vardi. Bagvuru sirasinda LV sistolik fonksiyonunda
onemli Olclide azalma olanlarin ¢ogu, zamanla LV sistolik
fonksiyonunu iyilesti. Fulminan miyokardit ile basvuran hasta
alt grubu daha siddetli bir hastalik seyrine sahipti.

Miyokarditin klinik hafif
semptomlardan akut kalp yetmezligine kadar cok cesitli
olabilir. Hasta ozelliklerinin incelenmesi, ¢cogunlugun yakin

klinik  belirtileri ve seyri,

zamanda st solunum vyolu enfeksiyonu gecirmis geng
erkekler oldugunu gosterdi. Cinsiyet insidansi arasindaki
farkliliklar bircok potansiyel faktére bagh olabilir. Bunlar,
hormonal farkhliklari ve &strojenin potansiyel koruyucu

<’!\>
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etkisini ve kadinlarda potansiyel bir yetersiz taniyi icerir[14].
Bu vyetersiz tani, saglk hizmeti kullanimindaki cinsiyet
esitsizliklerinden veya atipik klinik prezentasyonlardan
kaynaklanabilir. Bunlar, akut koroner sendromlar gibi diger
klinik sendromlardaki cinsiyet farkliliklarini degerlendiren
calismalarda tanimlanan faktérlerdir[15]. ilging bir sekilde, en
yaygin komorbidite sigara icmekti ve kohortun %52,56's aktif
veya 6nceden sigara iciyordu. Miyokarditli hastalarda sigara
icimi ile KMR'de artan ge¢ gadolinyum artisi arasindaki iliski
yakin zamanda tanimlanmistir[16]. Altta yatan bir hipoksik
duman kardiyomiyopatisinin potansiyel olarak sigara icenleri
viral miyokardite karsi daha savunmasiz hale getirebilecegi
varsayllmaktadir[16, 17]. Bizim kohortumuzda, hastalarin
LV sistolik
fonksiyonu sergiledi ve sadece %12,8'i orta veya siddetli
LV disfonksiyonu ile bagvurdu. Orta veya siddetli LV sistolik

¢ogunlugu, sunum sirasinda normal global

islevinde bozulma olan hastalarin sistolik fonkisyonlari diizeldi
ve normalislevine déndii ya da yalnizca hafif dlizeyde bozulma
yasadi, konu ilgili cahsmalarla bulgularimiz benzerdi[3, 18,
19]. Miyokarditin endise verici bir komplikasyonu, hastalarin
dortte birine kadar c¢ikabilen dilate kardiyomiyopatinin
gelismesidir[3]. Kohortumuzda, sadece 1 (%1,28) hastada
daha sonra dilate kardiyomiyopati gelisti. Bir biitiin olarak
kohortta genel mortalite %1,28 (1 hasta) olarak tespit edildi.

Galismamizin giicli, 10 yila varan uzun bir takip siresine
sahip, tamami KMR ile miyokardit tanisi koyulan hastalardan
olusmasidir. Calismamizin ¢esitli sinirlamalari  vardi. Tek
merkezli ve retrospektifti. Kohortumuz 2009 yilina kadar
uzaniyor. O zamanlar, goérintileme ve endomiyokardiyal
biyopsiler nadiren yapiliyordu, bu nedenle erken verilerin
cogu klinik olarak miyokardit stphesi olan hastalara
dayanmaktadir. Olaylar, hastalarin elektronik tibbi kayitlari ve
poliklinik ziyaretlerinin 6zetleri araciligiyla belirlendi. Mortalite
acisindan veriler eksiksizdi. Bazi hastalar kurumumuzda takibe
donmedi. Miyokardit siiphesi olan olgularda KMR 6nemli bir
tanisal role sahip[3], kohortumuzdaki hastalarin tamamina
KMR testi uygulandi. Bizim kohortumuzda endomiyokardiyal
biyopsi uygulanmadi. Endomiyokardiyal biyopsiler, yanlis
negatif ©rnekleme potansiyeli olan invaziv bir prosedir
oldugu icin, kardiyomiyopati veya akut miyokardit stiphesi
olan hastalari degerlendirmek icin merkezimizde standart
prosediir degildir. Endomiyokardiyal biyopsi bulgulari ile
hasta sonugclari arasindaki iliskiyi arastiramadik.

Miyokardit korkulanin aksine uzun vadede mortalitesi diisiik
inflamatuvar bir hastaliktir. Gen¢ yas miyokarditli hastalarin
sagkalim ve iyilesme acisindan genel olarak prognozu iyidir.
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Abstract

Aim: Ischemia/reperfusion (I/R) injury is a common complication after abdominal aortic surgery. N-Methyl D-Aspartate
(NMDA) antagonists protect many organs against to I/R injury. Therefore, in this study, we aimed to investigate the effects
of 135 mg/kg and 90 mg/kg of amantadine, on lung tissue after lower extremity I/R injury in rats.

Material and Methods: Thirty six wistar rats were randomly divided into 6 groups each containing six rats as follows;
Sham group (Group S), Amantadine 90 group (Group A-90), Amantadine 135 group (Group A-135), Ischemia/Reperfusion
group (Group I/R), Ischemia/Reperfusion + Amantadine 90 group (Group I/R-A 90), Ischemia/Reperfusion + Amantadine
135 group (Group I/R-A 135). At the end of procedure, all rats were sacrificed, and their lung tissues were obtained. Lung
tissues were examined biochemical and histopathologically.

Results: The lung tissue catalase, superoxide dismutase activities and malondialdehyde levels were similar between the
groups. Lung tissue neutrophil/lymphocyte infiltration score levels were higher in Group I/R than Group S, Group A-90 and
Group A-135. Alveolar wall thickening score levels were higher in Group I/R than Group S, Group A-90, Group A-135 and
Group I/R-A 135.

Conclusion: Although we could not find a statistically significant difference between lung tissue biochemical values, we
observed that lung tissue was histopathologically affected by I/R damage and the damage was less with amantadine use.
In the reduction of I/R damage, 135 mg/kg administration of amantadine was more beneficial than 90 mg/kg.
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Oz

Amag: iskemi/reperfiizyon (i/R) hasariabdominal aort cerrahisi sonrasi sik gériilen bir komplikasyondur. N-Metil D-Aspartat
(NMDA) antagonistleri bircok organi i/R hasarina karsi korur. Bu nedenle bu calismada, sicanlarda alt ekstremite i/R hasari
sonrasi 135 mg/kg ve 90 mg/kg amantadinin akciger dokusu Uzerindeki etkilerini arastirmayi amacladik.

Gereg ve Yontemler: Otuzalti wistar sican rastgele her biri alti sican iceren 6 gruba ayrildi; Sham grubu (Grup S), Amantadin
90 grubu (Grup A-90), Amantadin 135 grubu (Grup A-135), iskemi/Reperfiizyon grubu (Grup i/R), iskemi/Reperfiizyon +
Amantadin 90 grubu (Grup i/R-A 90), iskemi/Reperfiizyon + Amantadin 135 grubu (Grup i/R-A 135). islem sonunda tiim
ratlar sakrifiye edilerek akciger dokulari alindi. Akciger dokular biyokimyasal ve histopatolojik olarak incelendi.

Bulgular: Gruplar arasinda akciger dokusu katalaz, siiperoksit dismutaz aktiviteleri ve malondialdehit seviyeleri benzerdi.
Akciger dokusu nétrofil/lenfosit infiltrasyon skoru Grup i/R'de Grup S, Grup A-90 ve Grup A-135'e gére daha yiiksekti.
Alveolar duvar kalinlasma skoru Grup i/R'de Grup S, Grup A-90, Grup A-135 ve Grup i/R-A 135'e gére daha yiiksekti.

Sonuclar: Akciger dokusu biyokimyasal degerleri arasinda istatistiksel olarak anlaml bir fark bulamasak da akciger
dokusunun histopatolojik olarak i/R hasarindan etkilendigini ve amantadin kullanimi ile hasarin daha az oldugunu

Introduction

(I/R)
during temporary cross-clamping of the abdominal aorta in

Lower extremity ischemia/reperfusion injury occurs
aortic surgery and in unilateral or bilateral acute femoral artery
occlusions [1]. In distant organ damage after I/R, the lungs are the
target organ, and the determination of the role of free radicals
and antioxidant enzymes in the pathogenesis of the damage has

brought forward the antioxidant treatment trials [2].

N-Methyl D-Aspartate receptor antagonists (NMDA) have
been shown to have protective effects against I/R damage in
various tissues (brain, kidney, myocardium, skeletal muscle) [3].
In our previous study, which is the first research on the effects
of a NMDA receptor antagonist amantadine on lung tissue
in lower extremity I/R injury, we observed that amantadine
administered at a dose of 45 mg/kg was protective [4]. In
this study, we aimed to investigate the effect of amantadine
135 mg/kg and 90 mg/kg doses on lung tissue after lower
extremity I/R injury in rats in order to investigate whether the
protective effect is dose-dependent.

Material and Methods
Animals

This experimental study was conducted at Sakarya University
Animal Experiments Laboratory in 2019. The study protocol
was approved by the Animal Research Committee of Sakarya
University, Sakarya, Turkey. All animals were maintained in
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goézlemledik. I/R hasarinin azaltiimasinda 135 mg/kg amantadin uygulamasi 90 mg/kg'dan daha faydali olmustur.

Anahtar Kelimeler: amantadin; iskemi reperflizyon hasari; alt ekstremite, akciger dokusu

accordance with the recommendations of the National Institutes
of Health Guidelines for the Care and Use of Laboratory Animals
(Ethical committee date and number: 06.02.2019 / 05).

A total of 36 adult male Wistar Albino rats (weighing 250 to
330 g) were used. The rats were kept at 20-21 oC in cycles of
12 hours daylight and 12 hours dark environment and had free
access to food until two hours before the initiation of the study.

Experimental design

The rats were randomly divided into six equal groups
each containing six rats: Sham group (Group S, n=6), the
amantadine-90 group (Group A-90, n=6), the amantadine-135
group (Group A-135, n=6),
group (Group I/R, n=6), and the ischemia/reperfusion-

the ischemia/reperfusion

amantadine-90 group (Group [/R-A-90, n=6), ischemia/
reperfusion amantadine-135 group (Group I/R-A-135, n=6).

Anesthesia was provided by intraperitoneally (i.p.)
administration of 100 mg/kg ketamine (Ketalar® 1 ml:50 mg,
Pfizer, Istanbul, Turkey) and 15 mg/kg xylazine (Xylazinbio® 2%,
Bioveta, Czech Repubilic). Surgical site antisepsis was provided
with 10% povidone iodine solution. A heating blanket was used
to prevent heat loss and hypothermia and a rectal thermometer
was used for temperature monitoring. After providing
unresponsiveness to painful stimuli as an adequate anesthesia
criterion, cannulation was performed from the tail vein with a

24 Gauge (G) intravenous cannula (IV FlonAr-Es, Izmir, Turkey) to



provide hydration. During the maintenance of anesthesia, i.p.
ketamine injection was applied to the rats at regular intervals.

Sham Group (Group S): Only midline laparotomy was
performed without any additional surgical intervention.

Amantadine-90 group (Group A-90): Fifteen minutes after the
administration of 90 mg/kg amantadine i.p., midline laparotomy
was performed without any additional surgical intervention.

Amantadine-135 group (Group A-135): Fifteen minutes after the
administration of 135 mg/kg amantadine i.p., midline laparotomy
was performed without any additional surgical intervention.

Ischemia/Reperfusion group (Group I/R): Midline laparotomy was
performed. Infrarenal aorta was clamped for 120 minutes. After
removing the clamp, reperfusion was established for 120 minutes.

Ischemia/Reperfusion-Amantadine-90 (Group

group
I/R-A-90): Fifteen minutes after the administration of 90 mg/
kg amantadine i.p.,, midline laparotomy was performed.
Infrarenal aorta was clamped for 120 minutes. After removing

the clamp, reperfusion was established for 120 minutes.

Ischemia/Reperfusion  Amantadine-135  group
I/R-A-135): Fifteen minutes after the administration of 135

mg/kg amantadine i.p., midline laparotomy was performed.

(Group

Infrarenal aorta was clamped for 120 minutes. After removing
the clamp, reperfusion was established for 120 minutes.

Ischemia and reperfusion times of lower limb were performed
according to the literature [5]. At the end of the reperfusion period,
all rats were sacrificed by exsanguination from the abdominal
aorta. Serum samples were drawn for biochemical assays, and the
lung tissues were removed for histopathological evaluation.

Biochemical Evaluation

The lung tissues were collected and stored at -80°C. The lung
samples were separated into small pieces by removing fat
and connective tissues on ice. The samples were weighed and
placed in glass tubes containing a cold phosphate buffer (pH
7.4, 50 mmol/L) with a final concentration of 100 mg tissue/mL.
A homogenization process was performed on ice homogenizer
(ISOLAB, Laborgerate GmbH, Germany), and an ISOLAB
homogenization device was used. The obtained homogenate
was separated from the debris and other particles by
centrifugation at 10,000 g, 4°C, for 10 min. All parameters were
studied from the supernatants obtained after centrifugation.

The lung tissue catalase (CAT) and superoxide dismutase
(SOD) enzyme activities were measured by enzyme-linked
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immunosorbent assay (ELISA; Elabscience Biotechnology
Co. Ltd, Wuhan, China). The coefficient of measurement
within the kit was <10%. Measurements were made on the
automated ELISA analyzer (Triturus, Grifols, Spain), following
the manufacturer's protocols. The results were multiplied
by the dilution factor, and the results were calculated.
Malondialdehyde (MDA) levels were determined to examine
the lipid peroxidation status. The MDA levels were also
measured and calculated by the same methods.

Histopathological evaluation

For histopathological examination, lung tissue samples were
kept at +4°C in 10% formaldehyde solution. Tissues were
stained with hematoxylin-eosin (H-E) and examined under
light microscopy and findings were scored using a scoring
system [6]. Lung injury was graded into four categories
as follows: Grade 0, no diagnostic change; Grade 1, mild
neutrophil leukocyte infiltrations and mild to moderate
interstitial congestion; Grade 2, moderate neutrophil leukocyte
infiltrations, perivascular edema formation, and partial
destruction of pulmonary architecture; and Grade 3, dense
neutrophil leukocyte infiltration and complete destruction of
the pulmonary architecture.

Statistical analysis

SPSS 23.0 (IBM, Armonk, New York, USA) packet program was
used for statistical analysis. Results were presented as mean + Sd
where appropriate. The Kruskal Wallis test was used for intergroup
data comparisons. The Bonferroni-corrected Mann-Whitney U
test was used to examine which group differs from the other. P
value less than 0.05 was considered statistically significant.

Results

The lung tissue CAT, SOD activities and MDA levels were found
to be similar between the groups (p=0.063, 0.400 and 0.209;
respectively). Lung tissue CAT and SOD activities was higher
in Group I/R, Group I/R-A-90 and I/R-A-135 than Group S.
MDA levels was the highest in Group I/R. MDA levels in Group
I/R-A-90 and group I/R-A-135 were lower than that of Group
I/R and Group S (p>0.05) (Table 1).

Lung tissue alveolar wall thickening scores and neutrophil/
lymphocyte infiltration scores were statistically significantly
higher in Group I/R than Group S, Group A-90 and Group
A-135 (p=0.002, 0.002, 0.002, respectively), and were lower
in Group I/R-A 90 and Group I/R-A-135 than that of Group I/R
(p>0.05) (Table 2).
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The histopathological examination of the lung tissue
preparations obtained from the groups are shown in Figure
1. All lung tissue components were observed in normal
structure in Group S (Figure 1A). However, intense lymphocyte
infiltration was observed in Group I/R and clustered
lymphocyte assemblages were more prominent. Degeneration
and deterioration of the wall structure of the respiratory
bronchioles were evident. It was observed that the ruptures
in the epithelium were accompanied by a small amount of cell
debris in the respiratory bronchiole lumen. There was marked
deterioration in the alveolar lumen. Thickening of the vessel

wall was noted (Figure 1B).

Intense lymphocyte infiltration areas were observed very
rarely in Group A-90 and Group A-135. The lumen of the
terminal bronchioles and alveoli did not contain fragmented
cell aggregation. Thickening of alveolar walls was observed in
rare regions and alveolar walls were observed to be thinner
than Group I/R (Figure 1C,D).

In Group I/R-A 90, regions with intense lymphocyte infiltration

were less than in Group I/R, and an increase in smooth muscle
surrounding the bronchial tree was observed in these regions.
The thickening of the vessels was observed thinner than
Group I/R (Figure 1E).

Significant regeneration was noted in Group I/R-A 135 compared
to Group I/R and Group I/R-A 90. There was a significant
decrease in lymphocyte infiltration compared to these two
groups. Terminal bronchioles were found to be close to normal
histological appearance. Cellular aggregation was not observed
in the bronchiole and alveolar lumen. While the smooth
muscle structures of the vessel wall were observed in a normal
histological structure, thinning of the vessel wall was more

prominent compared to Group I/R and Group I/R-A 90 (Figure 1F).
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a, Alveoli; tb, Terminal bronchiole; sa, Saccusalveolaris; da, Ductusalveolaris; inf, Inflamation; pa,Pulmonaryarterywall; er, Erythrocyte;
J &, Alveolarseptumthickening

Figure 1. Lung tissue preparations, hematoxylin-eosin (X40; X100; X400): A- Normal lung tissue parenchyma in Group S B-In Group I/R, dense

lymphocyte infiltration was seen and clustered lymphocyt eassemblages were evident; C-In Group A-90, thickening of the alveolar walls was ob-

served in rare regions; D- In Group A-135,thickening of the alveolar walls was observed in rare regions; E-In Group I/R-A 90, regions with intense

lymphocyte infiltration were less, and an increase in smooth muscle surrounding the bronchial tree was observed in these regions; F-In Group

I/R-A 135, significant regeneration and decrease in lymphocyte infiltration were noted when compared to Group I/R and Group I/R-A 90.

Discussion

In the current study that we investigated the effects of the
doses of 90 and 135 mg/kg of amantadine on lung tissue
in lower extremity I/R injury; when considering the lung
tissue CAT, SOD activities and MDA levels, amantadine has
a protective effect against I/R injury, similar to other NMDA
antagonist agents. Although we could not find a statistically
significant difference between the biochemical values
of the lung tissue, we observed that the lung tissue was
histopathologically affected by I/R damage and this damage
could be corrected using amantadine. This situation was more
pronounced in subjects given 135 mg/kg amantadine than in
subjects given 90 mg/kg amantadine.

N-Metil D-Aspartat receptor; is a member of the glutamate
receptor family, originally identified in the central nervous
system, that functions as a membrane calcium channel [7].
It has been reported that NMDA antagonists have protective
effects against /R damage in various organs and tissues. These
agents increase antioxidant activity and decrease the oxidant

effect. In the literature, it has been determined that NMDA
antagonists such as MK-801, memantine, and ketamine have
protective effects on I/R damage [8].

Amantadine, a NMDA receptor antagonist, was approved in
the United States in 1966 as a protective agent against Asian
Influenza [9]. In a study conducted in rats with traumatic brain
injury, the use of amantadine at doses of 45 and 135 mg/kg/
day was shown to be effective in the treatment of depression-
like symptoms [10]. Orhan et al. reported that 45 mg/kg
amantadine had a protective effect on lung in lower extremity
I/R injury [4]. However, we planned this study because there is
no another study in the literature that showed the protective
effect of higher doses of amantadine on I/R injury.

After acute extremity ischemia, re-bloodification of the
extremity and normal circulation, tissue damage and systemic
complications may occur. After I/R, both local damage occurs
in the ischemic area and damage can occur in distant organs
outside the ischemic area. In distant organ damage, the lung

is the target organ and is of great clinical importance [11].
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Therefore, in this study, we investigated the effects of I/R on
lung tissue and the protective effects of different doses of
amantadine on lung tissue.

Many antioxidant substances have been tried to prevent the
effect of reactive oxygen species (ROS) [12,13]. These antioxidant
substances have a protective effect against distant tissue-organ
damage after I/R, either by increasing pulmonary microvascular
permeability and preventing neutrophil accumulation or by
activating the antioxidant system [13]. ROS scavengers are
agents that react with reactive oxygen moieties and convert
them into harmless substances. These agents can be listed as
SOD, CAT and glutathione peroxidase [12].

Catalase works in combination with SOD in the degradation of
hydrogen peroxide [12]. In many of the experimental studies,
the authors showed that CAT activity decreased in tissue and
serum samples in I/R injury and increased by antioxidant
application [14]. On the contrary, some authors showed that
CAT and SOD activities increased in tissue and serum samples
in I/R injury and a decrease was achieved with antioxidant
application. It has been argued that this increase in CAT and
SOD activities in I/R injury is a response to suppression of
oxidative stress [15]. In our study, the CAT and SOD activities
after I/R were higher than the control values. We thought that
this response was potentiated by the further increase in CAT
and SOD levels after administration of amantadine.

Free radicals formed in I/R initiate lipid peroxidation by
attacking lipids in membranes due to their high reactivity.
An idea about the degree of lung damage can be obtained
by measuring the reaction of lipid peroxidation product
MDA, which accumulates during I/R injury in the lungs, with
thiobarbituric acid reagents spectrophotometrically [16]. It is
known that MDA levels increase in I/R injury, and this increase
decreases in antioxidant application [4,17]. In the current
study, MDA levels increased after I/R and decreased with
amantadine administration, in line with the literature. This
reduction was more pronounced in the administration of 135
mg/kg amantadine. This decrease in MDA level suggested that
amantadine may have protective effects in I/R and this effect
may be more pronounced with dose increase.

Lungtissueisthetarget organ mostaffected by lower extremity
I/R injury. Although the etiology is unknown, it is thought
that some humoral mediators play a role in this target organ
damage during reperfusion [11,18]. Damage in the lungs is
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histopathologically manifested as alveolar wall thickening,
infiltration of neutrophils and lymphocytes, and interstitial
edema [19]. Polymorphonuclear leukocytes have a major role
in lung injury caused by I/R of the lower extremities, and the
reduction of these cells has a protective effect on the lungs.
Experimentally, it has been reported that histopathological
changes in the lung tissue can be significantly reduced with
various agents [20,21]. In our study, in the histopathological
examination of the lung tissue, amantadine decreased
neutrophil infiltration and this was more pronounced with 135
mg/kg amantadine. We observed that there was a significant
increase in alveolar wall thickness due to I/R damage and
this damage was improved with amantadine. Especially
when the alveolar wall thickening scores are examined; we
found the changes were significantly reduced with 135 mg/
kg amantadine, but this effect was not significant at 90 mg/
kg. We think that high-dose amantadine is more effective in
histopathological changes caused by I/R injury.

The limitation of our study is the sample size was small.

In conclusion, although we could not find a statistically
significant difference between lung tissue biochemical values,
we observed that lung tissue was histopathologically affected
by I/R damage and the damage was less with amantadine use.
In the reduction of I/R damage, 135 mg/kg administration of
amantadine was more beneficial than 90 mg/kg.
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Toraks duvari rezeksiyonunun ilgin¢ komplikasyonu: karaciger
herniasyonu

Interesting complication of thoracic wall resection: liver herniation
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Oz

Transdiyafragmatik interkostal hernilerin cogu batin travmasi nedeniyle goriilmektedir ve cerrahi aciller arasinda yer alir.
Klasik olarak herniye olan organlar akcigerler ve batin i¢i organlardir. Kisaca karin ve goégus duvarlarinin kazanilmis veya
konjenital defektleri yoluyla karin ici icerigin disari cikmasi olarak tanimlanirlar. Bu olgu sunumunda toraks duvarinda abse

nedeniyle kosta rezeksiyonu yapilan 59 yasindaki hastada gelisen transdiyafragmatik interkostal karaciger herniasyonu
literatir esliginde sunulmaktadir.

Anahtar Kelimeler: karaciger herniasyonu, toraks duvari rezeksiyonu, transdiyafragmatik interkostal herni

Abstract

Transdiaphragmatic intercostal hernias are mostly seen due to abdominal trauma and are among surgical emergencies.
Classically herniated organs are the lungs and intra-abdominal organs. Briefly, they are defined as the protrusion of
intra-abdominal contents through acquired or congenital defects of the abdomen and chest walls. In this case report,
transdiaphragmatic intercostal liver herniation in a 59-year-old patient who underwent rib resection due to abscess in the
thoracic wall is presented in the light of the literature.
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Giris

Transdiyafragmatikinterkostalherni, kiint ve penetran
yaralanmalar haricinde nadir gorilmektedir. Diyafragma
ve/veya interkostal kaslarin yapisal olarak bozulmasi ile
abdominal icerigin herniasyonu ortaya cikabilmektedir.
Hastalar genellikle agril, ele gelen kitle sikayeti ile basvururlar.
Eger bu herniler taninmaz ise strangulasyon olusabilmekte ve
olumcil seyredebilmektedir [1].

Bu calismamizda toraksduvari rezeksiyonu sonrasi ender
bir komplikasyon olarak karsimiza c¢ikabilecek karaciger
herniasyonuna dikkat cekmek amaciyla olgumuzu sunuyoruz.

Olgu sunumu

59yasindakadinhastasag posterolateraltorakotomiinsizyonun
yerinde sislik ve agri sikayeti ile klinigimize miracaat etti (Sekil
1A). Fizik muayenede insizyon hattinda redikte edilebilen
kitle saptandi. Hastanin Oyklsiinde 11 yil Once toraks
duvarinda apse nedeniyle 8. ve 9. kostaparsiyel rezeksiyon
operasyonu mevcuttu. Toraks bilgisayarli tomografide (BT) sag
hemitoraksta orta alt zondadefektif gériinim ve bu diizeyde
karacigerin herniye oldugu goruldi (Sekil 1B,C,D). Hastaya
cerrahi onarim tedavisi Onerildi, ama hasta kabul etmed.i.
Hasta operasyonu kabul etmediginden takip altina alinmistir.
ikinci yiinda komplikasyonsuz takip devam etmektedir.

\ (g

Sekil 1A,B,C,D.
Tartisma

Transdiyafragmatikinterkostalherniler ~ cogunlukla kiint
penetran yaralanmalar nedeniyle gorilmektedir.
Spontantransdiyafragmatikinterkostalherniler  ise  siklikla
anatomik olarak goégus duvari kaslarinin  zayif oldugu
kostokondral bileskeden gelismektedir [2].

veya

interkostalherniler cogunlukla dans etme, agirlik kaldirma,
asin fiziksel aktivite, kusma ve oksuriik gibi ani olarak karin

0)

AN
>

KAYGUSUZ ve ark.
I Karaciger herniasyonu

ici basinan arttigi  durumlarda olusur. Akut veya kronik
donemde  olusabilmektedirler. En  sik interkostalherni
nedeni kot frakturleridir[3]. Bizim hastamizda da gegirilmis
toraks cerrahisi ve yapilan kosta rezeksiyonu
transdiyafragmatikinterkostalharacigerherniasyonu gorilmustar.

sonrasinda

Klinik olarak en sik hastaneye basvuru nedeni hastamizda
oldugu gibi herniye olan bdlgede ele gelen sisliktir. Agri
eslik edebilir. Postero-anterior akciger grafisinde ilgili herni
bolgesinde opasite artisi gorilebilmektedir. Bagirsak gaz
golgelerinin goriinmesi ile herniye eslik eden barsak olup
olmadigini distndurebilir. Totaks BT ve ultrasonografi ile
herniye olan organlar daha net degerlendirilebilmektedir.
Manyetikrezonansgoriintiileme(MRG)deinterkostalhernilerde
kullanilabilecek bir diger goriintileme yontemidir [4].

Transdiyafragmatikinterkostalhernilerde tedavi cerrahidir.
Tedavide amacg diyafragma tamiri ve kusurlu olan goégus
Gerekli protez de

duvarinin  onarilmasidir. hastalarda

kullanilabilmektedir.
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Abstract

Aim: Erythrocyte distribution width (RDW) is known to be associated with cardiovascular diseases. Patients with resistant
hypertension (RHT) have a higher risk of cardiovascular events. In this study, we aimed to evaluate the relationship
between RDW and resistant hypertension.

Material and Methods: A total of 157 patients, 69 (43%) of them being resistant hypertension, who had 24-hour
ambulatory blood pressure measurement (ABPM) were included in this study. RDW and other laboratory parameters were
measured after ABPM.

Results: The average age in the study population was 57 £ 11, and 77% (121) of the patients were female. Patients were
divided into two groups as controlled and RHT. The RDW was significantly higher in the RHT group (14.8+1.4) compared
to the CHT group (14.1£1.2); (p=0.02). RDW by multivariable logistic regression analysis (odds ratio [OR]: 1.684, 95%
confidence Interval [Cl]: 1.250-2.201 p <0.001), diabetes mellitus (OR: 3.459, 95% Cl: 1.095-10.930 p = 0.035) and Body Mass
Index (BMI) (OR: 1.085, 95% Cl: 1.013-1.163 p = 0.02) was found to be an independent predictor of RHT. In the ROC analysis
performed of RDW in predicting RHT, the optimal predictive value for RDW was % 14.65 with 62.5% sensitivity and 65.2%
specificity. RDW's Area Under Curve (AUC) value was 0.63 (95%Cl: 0.551-0.726).

Conclusion: RDW, which was found to be associated with high mortality in cardiovascular diseases, was significantly
higher in the RHT patient group compared to the CHT patient group, and RDW was found to be an independent predictor
of resistant hypertension.

Keywords: Red blood cell width; hypertension; resistant hypertension; controlled hypertension; ambulatory blood

pressure measurement
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Amag: Eritrositdagilim genisliginin (RDW) kardiyovaskuler hastaliklarlailiskili oldugu bilinmektedir. Direncli hipertansiyonu
(DHT) olan hastalarda kardiyovaskdler olay riski daha yuksektir. Bu ¢alismada RDW ile direncli hipertansiyon arasindaki
iliskiyi degerlendirmeyi amacladik.

Geregve Yontemler: Bu calismaya 24 saatlikambulatuar kan basinci 8lciimii (AKBO) yapilan 69 (%43) direncli hipertansiyon
olmak iizere toplam 157 hasta dahil edildi. AKBO'den sonra RDW ve diger laboratuvar parametreleri élcild(i.

Bulgular: Calisma popilasyonundaki ortalama yas 57 = 11 idi ve hastalarin %77'si (121) kadindi. Hastalar kontrolli HT
(KHT) ve DHT olarak iki gruba ayrldi. RDW, KHT grubuna (14.1+1.2) kiyasla DHT grubunda (14.8+1.4) anlamli olarak daha
yuksekti; (p=0.02). Cok degiskenli lojistik regresyon analizi ile RDW (olasilik orani [OR]: 1.684, %95 Guven Araligi [GA]:
1.250-2.201 p <0.001), diabetes mellitus (OR: 3.459, %95 GA: 1.095-10.930 p = 0.035) ve Viicut Kitle indeksi (VKI) (OR: 1.085,
%95 GA: 1.013-1.163 p = 0.02), RHT'nin bagimsiz bir belirleyicisi olarak bulundu. RDW'nin RHT'yi éngérmede yaptigimiz
ROC analizinde, RDW icin optimal prediktif deger %62.5 duyarlilik ve %65.2 6zgilliik ile %14.65 idi. RDW'nin Egri Altindaki
Alan (AUC) degeri 0.63 (%95Cl: 0.551-0.726) idi.

Sonug: Kardiyovaskdler hastaliklarda yiksek mortalite ile iliskili bulunan RDW, DHT hasta grubunda KHT hasta grubuna
gore anlamli olarak daha yiiksek bulundu ve RDW direncli hipertansiyonun bagimsiz bir dngordiriiclisii olarak bulundu.

Anahtar Kelimeler: Kirmizi kan hiicresi genisligi; hipertansiyon; direncli hipertansiyon; kontrolll hipertansiyon; ayaktan

kan basinci olcimd

Introduction

Resistant hypertension is defined as inability to control blood
pressure with 3 or more drugs despite appropriate lifestyle
changes and optimal medical treatment or reaching the
target blood pressure with 4 or more drugs [1,2]. Although the
exact prevalence of resistant hypertension (RHT) is not known,
it is estimated that this rate is <10% in treated hypertensive
patients [3]. Risk factors for resistant hypertension include
advanced age, obesity, chronic kidney disease, black race, and
diabetes mellitus [4]. Adverse cardiovascular events are more
common in patients with resistant hypertension than patients
with controlled hypertension [5].

The red cell distribution width (RDW) is an index that is
examinedinthecompleteblood countshowingthedistribution
of the size of the circulating erythrocytes. The erythrocyte
distribution width is used in the diagnosis of anemia, and its
increase is observed in hemolysis and production disorders of
erythrocytes [6]. Erythrocyte distribution height is observed
not only in hematological diseases, but also as a result of
chronic inflammation and ineffective erythropoiesis due to
activation of the neurohumoral system [7-9].

Studies have reported that high RDW is associated with
cardiovascular diseases, and the RDW level is also high in
hypertensive and prehypertensive patients [10]. Although
the RDW level has been evaluated in different hypertensive
patient groups, there are no studies evaluating the RDW

level in patients with resistant hypertension. So, we aimed to
examine the relationship between resistant hypertension and
RDW in patients with essential hypertension in this study.

Material and Methods
Study population

Patients who applied to the cardiology outpatient clinic and
had 24-hour ambulatory blood pressure measurement (ABP)
were included in the study. Those with secondary HT, heart
failure, coronary artery disease, moderate and severe valvular
heart disease, peripheral artery disease, stroke, chronic renal
failure, liver disease, hematological diseases, clinical evidence
of infection and thyroid function tests were not included in
the study group. After the abovementioned exclusion criteria,
a total of 157 patients were included in the study, 69 (44%)
of them being resistant HT and 88 (56%) being controlled
HT according to ABPM. The study was approved by the local
institutional ethics committee. Our study protocol complies
with the Helsinki Declaration.

Ambulatory Blood Pressure Measurement

For 24-hour ABP, with a commercially approved, non-invasive
device (Schiller BR-102 plus, Germany), 15-minute intervals
during the day (from 6:00 to 22:00) and at night, (from 22:00 to
06:00) measurements were made at 30-minute intervals. The
cuff was attached to the pa-tient's passive arm. All patients
were instructed to continue their daily activities during
ABS, avoid excessive exercise, and remain still during the
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measurement. The sleeping and waking times of the patients
were recorded according to their own reports. Computer
software was used during the analysis of the records. Patients
whose blood pressure (BP) measurement failed 20% or more
were excluded from the study. For each patient, the 24-hour
ABP mean value was calculated according to the hourly
averages of daytime and nighttime SBP and DBP.

Including appropriate lifestyle changes, at least one of which
is a diuretic, an angiotensin converting enzyme inhibitor
(ACEIl), or angiotensin receptor blocker (ARB) and a long-
acting calcium channel blocker are also given to target blood
pressure with 3 or more drugs at the maximum tolerable dose.
Failure to reach (systolic blood pressure <140 mmHg and / or
dias-tolic blood pressure <90 mmHg) or reaching the target
blood pressure value with at least 4 drugs was defined as
Resistant Hypertension [1,2].

Laboratory Evaluation

Blood samples were taken from an antecubital vein by
atraumatic venipuncture after 12 hours of fasting. Biochemical
parameters such as serum total cholesterol, low density
lipoprotein-cholesterol, high density lipoprotein-cholesterol,
triglycerides, glucose, and creatinine were measured in abbott
ARCHITECT 8000 device. Hemoglobin (Hb), RDW and white
blood cell (WBC) counts were performed on the MINDRAY BC-
6800 automatic blood count device.

Statistical Analysis

Continuous variables were given as meanzxstandard deviations
(SD or as median (interquartil range (IQR)). The Kolmogorov-
Smirnov test was used to determine the distribution of the
data. Category variables were expressed as percentages.
Continuous variables were compared to the student-t test if
they were distributed normally, otherwise compared to the
Mann Whitney U test. Categorical variables were compared
to the chi-square test or the Fisher exact test. In order to
determine the effect of RDW on resistant hypertension,
multivariate logistic regression analysis was performed by
adjusting with age, gender, DM, BMI, total cholesterol, and
creatinine A p value of < 0.05 was considered statistically
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significant for all statistical analyses. Receiver operating
characteristic (ROC) curve analysis was performed to obtain
area under curve (AUC) of the RDW for predicting RH. Analysis
of the data was done using SPSS-24(Statistical Package for
Social Science for Windows).

Results

The average age in the study population was 57 + 11, and 121
(77%) of the patients were followed by female gender. The
patients were divided into two groups as controlled (n = 88)
and resistant hypertension (n = 69).The clinical, laboratory and
demographic characteristics of the patients were compared in
Table 1. The average 24-hour systolic blood pressure was 141
mmHg (140-146) in the RHT group, 122 mmHg (118-125) in the
CHT group, the average 24-hour diastolic blood pressure was
89 mmHg (84-93) in the RHT group and 78 mmHg (74-81) in
the CHT group The ratio of patients with RDW level, BMI value
and DM was significantly higher in the RHT group compared
to the CHT group (p = 0.02, p=0.05, p=0.01, respectively).

RDW by multivariable logistic regression analysis (odds ratio [OR]:
1.684, 95% confidence Interval [Cl]: 1.250-2.201 p <0.001), diabetes
mellitus (OR: 3.459, 95% Cl: 1.095-10.930 p = 0.035) and Body Mass
Index (BMI) (OR: 1.085, 95% Cl: 1.013-1.163 p = 0.02) was found to
be an independent predictor of resistant hypertension (Table 2).1n
the ROC analysis per-formed of RDW in predicting RHT, the optimal
predictive value for RDW was % 14.65 with 62.5% sensitivity and
65.2% specificity. RDW's Area Under Curve (AUC) value was 0.63
(95%Cl: 0.551-0.726) (Figure 1 and Table 3).

Figure 1: ROC curve analysis for RDW level to predict sesistant hypestension with 65.2%

sensitivity and 62.5% specificify.
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Discussion

According to the results of our study, RDW level was found to
be significantly higher in the RHT group compared to the CHT
group. In multivariable logistic regression analysis, RDW level
was monitored as an independent predictor of RHT.

RHT is associated with an increased risk of major adverse
cardiovascular events and death. Studies have reported
that cardiovascular diseases such as myocardial infarction,
congestive heart failure and stroke are more common in
RHT patients [11]. In prospective studies comparing RHT and
HRT, it was found that the frequency of cardiovascular events
was nearly twice as high [12-15]. Risk factors for RHT include
advanced age, obesity, chronic kidney disease, black race, and
diabetes mellitus [4]. In previous studies, MPV values, which
are among the hemogram parameters, have been shown to
predict adverse cardiovascular events in RHT patients [16]. In
our study, the rate of diabetic patients (p = 0.01) and BMI (p
= 0.05) were higher in the RHT group. Again, in multivariable
regression analysis, BMI and DM resistant hypertension were
found to be independent predictors.

The erythrocyte distribution width is a parameter showing
the distribution of the size of erythrocytes and is analysed
in routine complete blood count. During inflammation,
inflammatory cytokines suppress erythrocyte maturation
and increase erythrocyte heterogeneity by causing juvenile
erythrocyte entry into the circulation [7-9]. Lippi et al. showed
that RDW is associated with inflammatory markers hs-CRP and
erythrocyte sedimentation rate [17]. It has been suggested
that the possible mechanism of the relationship between
RDW, which is considered an inflammatory marker, and
cardiovascular diseases, is chronic inflammation [18].

Studies have shown that RDW level increases like other
inflammatory markers in acute myocardial infarction, coronary
artery disease, and heart failure [19-23]. The erythrocyte
distribution width is a strong and independent predictor
of mortality in cardiovascular diseases [24]. Oxidative stress
has been shown to play an important role in the increase of
RDW in patients with cardiovascular disease. Oxidative stress
increases the RDW level by causing endothelial dysfunction
and changesin the skeletal structure of the cell [25]. TonelliM et
al. found that high RDW levels were independently associated
with cardiovascular events and mortality in patients with HT
[26]. Tanindi et al. found higher RDW levels in prehypertensive
and hyper-tensive patients than healthy individuals. They
mentioned 2 possible mechanisms for RDW height. The first
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of these was the activation of the renin angiotensin system
in which angiotensin Il caused increased erythropoietin
and early proliferation of erythroid progenitors. The second
mechanism is that the activation of the adrenergic system
increases the activation of the sympathetic nervous system,
and this increases the RDW level by causing an increase in
erythropoietin production [10]. In a different study, it was
observed that RDW was higher in the patient group with non-
dipper pattern in patients with hypertension compared to the
patient group with dipper pattern [27]. In our study, it was
found that the RDW level was higher in the RHT group and
that the RDW level in the hypertensive patient population was
an independent predictor of resistant hypertension.

The high RDW value in hypertension patients can be used
as an early warning system in identifying RHT patients.
Early detection and treatment of RHT can reduce the risk
of cardiovascular events. In our study, we determined that
patients with a RDW of less than % 14.65 would have RHT with
62.5 specifity and 65.2 sensitivity

Conclusion: RDW, which was found to be associated with
high mortality in cardiovascular diseases, was significantly
higher in the RHT patient group compared to the CHT patient
group, and RDW was found to be an independent predictor of
resistant hypertension.
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Acik erisim politikasi: Turkish Journal of Clinics and Laboratory acik erisimi olan bir dergidir. Kullanici lar yazilarin tam metnine ulasabilir, kaynak
gosterilerek tim makaleler bilimsel calismalarda kullanilabilir.

Asagidaki rehber dergiye gonderilen makalelerde aranan standartlar géstermektedir. Bu uluslararasi format, makale degerlendirme ve basim asama-
larinin hizla yapilmasini saglayacaktir.

Yazarlara Bilgi: Yazilarin tim bilimsel sorumlulugunu yazar(lar)a aittir. Editor, yardimci editor ve yayinci dergide yayinlanan yazilar icin herhangi bir
sorumluluk kabul etmez.

Dergi adinin kisaltmasi: Turk J Clin Lab

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

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

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

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

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

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

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

Yazinin boliimleri

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

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

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

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

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

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

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

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

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

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

Tesekkiir yazisi: Varsa kaynaklardan sonra yazilmalidir.

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

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

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

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

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

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

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

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

Coklu yazar ve editori olan kitaptan alinti;

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

Eger editor ayni zamanda kitap icinde bolim yazari ise;

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

Doktora/Lisans Tezinden alinti;

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

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

DOl numarasi vermek;

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

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

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

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

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

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

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

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

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

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

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