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EDITORIAL

The interest in our journal, and therefore both the number and quality of our articles, is increasing day by
day. Recently, Journal of Medicine and Palliative Care (JOMPAC) entered strong indexes and is now indexed
in international field indexes (ie 1b in associate professorship). In this issue, we have received 7 original
studies from different fields of medicine, which I believe will be of interest to you and will shed light on
future studies, and an interesting case report that I believe will guide our colleagues. As we close 2021 with
this last issue of the year, I would like to express my gratitude to our esteemed professors who took part in
the editorial board and/or contributed as a referee for our journals efforts to bring it to a better point, to our
valuable colleagues who contributed as authors, and to everyone who contributed to the Journal.

Best Regards

Assoc. Prof. Aydin CIFCi, MD
Assoc. Editor-in-Chief

EDITORDEN

Dergimize ilgi ve dolayisiyla da makalelerimizin hem sayis1 hem de kalitesi her gegen giin artmaktadir. Yakin
zamanda Journal of Medicine and Palliative Care (JOMPAC) gii¢lii indekslere girdi ve artik uluslararasi
alan indekslerinde (yani dogentlikte 1b) indekslenmektedir. Bu sayida ilginizi ¢ekecegini diisiindiigimiiz
ve bundan sonraki ¢aligmalara 151k tutacagina inandigimiz tibbin farkl alanlarindan 7 orijinal ¢alisma ve
meslektaslarimiza yol gosterici olacagina inandigimiz ilging bir olgu sunumunu aldik. Yilin bu son sayist ile
2021’1 kapatirken Dergimizin daha iyi noktalara gelmesi i¢in emek veren editor kurulunda gorev alan ve/
veya hakem olarak katki veren degerli hocalarimiz ile yazar olarak katki veren kiymetli meslektaslarimiza,
ayrica dergide emegi olan herkese siikranlarimi sunuyorum.

Saygilarimla

Dog. Dr. Aydin CiFCI
Yardimci Bas Editor
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Meme kanseri subgruplarinin sikligi ve otoimmiin tiroid
hastaliginin prognoz iizerine etkisi

The frequency of breast cancer subgroups and the effect of autoimmune
thyroid disease on prognosis
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0z
Amag: Bu ¢aligmanin amaci meme kanseri molekiiler subgrup sikligini belirlemek ve meme kanseri tanusi ile takip ettigimiz hastalarda
otoimmun tiroid hastaligi (OITH) ile meme kanseri prognostik ve prediktif faktérleri arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Retrospektif tanimlayici bir arastirma olarak planlanan bu ¢alismaya 01 Ocak 2012-31 Aralik 2015 tarihleri arasinda
endokrinoloji ve tibbi onkoloji polikliniklerine bagvurmus, meme kanseri tanisi ile takip edilen 101 hasta dahil edildi, molekiiler
siniflandirmaya gére subgruplara ayrildi. Yiiksek serum anti-TPO diizeyi olanlar OITH pozitif kabul edildi. OITH’nin eslik ettigi meme
kanseri hastalarinda prognostik ve prediktif parametreler (timoér evresi, timér boyutu, aksiller lenf nodu tutulumu, histolojik derece,
lenfovaskuler invazyonu, perindral invazyonu, hormon reseptoér durumu, HER2 ekspresyonu) otoimmiin tiroid hastaliginin eslik etmedigi
meme kanseri hastalar: ile karsilastirild.

Bulgular: Calismaya dahil edilen meme kanseri hastalarinda tiroid otoimmunite (yiiksek serum anti-TPO diizeyi) prevalansi %23,8 (n=24)
olarak saptandi. OITH pozitif meme kanseri hastalarinda aksiller lenf nodu tutulumu (%37,5%€ karsit %61; p=0,043) OITH negatif meme
kanseri hastalarina gore daha diisiiktii. Diger parametreler agisindan iki grup arasinda anlamli fark izlenmedi.

Sonug: OITH'nin eslik ettigi meme kanseri hastalarinda énemli bir prognostik parametre olan aksiller lenf nodu tutulum orani daha diisiik
bulunmustur. Bu sonug tiroid otoimmunitesinin meme kanseri agisindan olumlu bir prognostik fakt6r oldugu goriisiint desteklemektedir.
Bunun hangi mekanizma tizerinden etkili oldugu ise yeni ¢aligmalarla arastirilmalidur.

Anahtar Kelimeler: Otoimmiin tiroid hastaligi, meme kanseri, prognostik ve prediktif faktorler

ABSTRACT

Aim: The aim of this study is to determine the frequency of breast cancer molecular subgroups and to investigate the relationship between
autoimmune thyroid disease (AITD) and breast cancer prognostic and predictive factors in patients followed up with a diagnosis of breast cancer.

Material and Method: This study, which was planned as a retrospective descriptive study, included 101 patients who applied to the
endocrinology and medical oncology outpatient clinics between January 01, 2012 and December 31, 2015, followed up with the diagnosis
of breast cancer, and were divided into subgroups according to molecular classification. Those with high serum anti-TPO levels were
considered AITD positive. Prognostic and predictive parameters (tumor stage, tumor size, axillary lymph node involvement, histological
grade, lymphovascular invasion, perineural invasion, hormone receptor status, HER2 expression) in breast cancer patients with AITD were
compared with breast cancer patients without autoimmune thyroid disease.

Results: The prevalence of thyroid autoimmunity (high serum anti-TPO level) in breast cancer patients included in the study was 23.8%
(n=24). Axillary lymph node involvement (37.5% vs. 61%; p=0.043) was lower in AITD-positive breast cancer patients than in AITD-
negative breast cancer patients. No significant difference was observed between the two groups in terms of other parameters.

Conclusion: Axillary lymph node involvement, which is an important prognostic parameter, was found to be lower in breast cancer patients
with AITD. This result supports the view that thyroid autoimmunity is a positive prognostic factor for breast cancer. The mechanism by
which this is effective should be investigated with new studies.

Keywords: Autoimmune thyroid disease, breast cancer, prognostic and predictive factors

Corresponding Author/Sorumlu Yazar: Selim Yalgin, Kirikkale Universitesi Tip Fakiiltesi, ¢ Hastaliklar1 Anabilim Dali, Tibbi Onkoloji Bilim Dali, Kirikkale,
Tiirkiye

E-mail/E-posta: dr.selimyalcin@gmail.com

Received/ Gelis: 09.09.2021 Accepted/Kabul: 07.10.2021

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.

EY MG HD


mailto:dr.selimyalcin@gmail.com
https://orcid.org/0000-0002-6363-2502
https://orcid.org/0000-0001-8449-2687
https://orcid.org/0000-0003-1970-2849
https://orcid.org/0000-0002-8998-9729
https://orcid.org/0000-0001-7982-3031

Cosar et al. Meme kanseri subgruplarinin siklig1 ve otoimmiin tiroid hastaliginin prognoz tizerine etkisi

] Med Palliat Care 2021; 2(4): 105-112

GIRIS

Meme kanseri kadinlarda tim diinyada en sik goriilen
malign tiimor olup kadinlarda kansere bagl 6liimlerde
akciger kanserinden sonra ikinci siray1 almaktadir. 2015
verilerine gore tiim diinyada tahmin edilen yeni vaka
sayist 1.676.600, meme kanserine bagli 6liim sayisi ise
521.900 olarak tahmin edilmektedir (1). Batili kadinlarin
hastalig1 olarak kabul edilse de yeni meme kanseri vaka-
s1 ve olimlerin yarisi ekonomik olarak gelismekte olan
tilkelerde meydana gelmektedir. Tiirkiyede ise Saglik Ba-
kanhigrnin 2013 yili verilerine gére meme kanseri hizi
45,9/100000 olarak bildirilmistir (2).

Meme kanserinin dogal seyri hastalar arasinda farklilik-
lar gostermektedir. Ayni timor ¢apina sahip olan ve ta-
kip edilen hastalardan bazilarinda timor niiksii ¢ok kisa
stirede ortaya ¢ikmakta iken digerleri saglikli yasamaya
devam etmektedir. Bundan dolayr meme kanseri olan
hastalardaki bu klinik ve biyolojik davranis farkliliklari-
ni1 ve hastaligin hizla gelisebilecegi yiiksek risk grubunu
belirlemek icin prognostik faktorler kullanilir. Bunlar;
timor ¢api, aksiller lenf nodu tutulumu, histolojik tii-
mor tipi, histolojik grade, hormon reseptorleri (6strojen
ve progesteron reseptorleri (ER, PR)), tiimor proliferas-
yon hizi ve molekiiler prognostik faktorlerdir (enzimler,
HER2 (human epidermal growth reseptor 2), onkosiip-
resor genler) (3).

Meme kanserinde bilinen en giiglii prognostik faktor ak-
siller lenf nodu tutulumudur (4). Ginimizde aksiller
lenf nodu tutulumunun yanisira prognoza ve tedavi ya-
nitina etkili diger faktorler de 6n plana ¢ikmustir. Steroid
hormon reseptér durumu, HER2, BRCA (breast cancer
susceptibility), p53, cathepsin-D gibi 6nemli faktorler bu
anlamda st siralardaki yerlerini almaya baslamiglardur.
Fakat giiniimiizde ayni1 tedavi uygulanan aynu histoloji ve
klinik evredeki hastalarin seyirlerinin farkli olabildigi go-
rilmis, bundan yola ¢ikilarak molekiiler tanimlamalar-
daki farkliliklarin prognoz tizerine etkileri arastirmacila-
rin yeni hedefi olmaya baglamistir (5). Kantitatif reverz
transkriptaz polimeraz zincir reaksiyonu ve mikroarrey
teknolojisindeki gelismeler sayesinde meme kanserleri-
nin molekiiler olarak gen ekspresyon profilleri ¢ikarilmig
ve bu heterojen tabloya gore de meme kanserleri sinif-
landirilmigtir. Bu alanda 2000 yilinda Perou ve ark. (6)
tarafindan bir ¢alisma yapilmis ve meme tiimorleri 4 ana
gruba ayrilmistir. Luminal A (hormon reseptor pozitif
ve HER?2 negatif), luminal B (hormon reseptdr pozitif ve
HER?2 pozitif), triple negatif (hormon reseptor negatif ve
HER?2 negatif), HER2 overekspresyonu (hormon resep-
tor negatif ve HER2 pozitif).

Meme karsinomunun yeni molekiiler siniflamasina gore
Ostrojen reseptorii tasiyan karsinomlar luminal tipe uy-
makta ve iyi gidisli grupta yer almaktadir. Antidstrojen
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tedaviden de yiiksek oranda yarar gormektedir (7). En
kot prognozlu grup ise HER2 (+) ve triple negatif meme
karsinomlaridir. Bu 2 grup karsinomda genelde 6strojen
reseptoril negatif olmakla birlikte HER2 (+) olanlar tras-
tuzumab tedavisinden faydalanirken bazal benzeri grup-
ta hem hormon reseptorleri hem de HER2/neu onkogen
ekspresyonu olmadigindan (triple negatif: ER, PR, HER2
negatif) tedavi segenegi kisitlidir.

Meme kanseri ile tiroid hastaliklarinin her ikisinin de
hedef populasyonunun kadinlar olmasi, postmenopo-
zal donemde gerek selim tiroid hastaliklarinin, gerekse
de meme kanserinin kadinlarda erkeklerden daha sik
gortilmesi bu iki hastaligin etiyolojisinde bir takim or-
tak faktorlerin etkili olabilecegini diistindiirmiistiir. Bazi
calismalarda otoimmiin tiroid hastaligi (OITH) preva-
lansinin meme kanseri hastalarinda daha ytiksek oldugu
tespit edilmistir (8,9).

Bu ¢alismada 01 Ocak 2012-31 Aralik 2015 tarihleri ara-
sinda Kirikkale Universitesi Tip Fakiiltesi Hastanesinde
i¢ hastaliklari, endokrinoloji ve tibbi onkoloji polikli-
niklerine bagvurmus, meme kanseri tanist ile takip edi-
len hastalar alinmis, molekiiler siniflandirmaya gore su-
bgruplara ayrilmistir. OITH’nin eslik ettigi meme kanseri
hastalarinda prognostik ve prediktif parametreler (tiimor
evresi, timor boyutu, aksiller lenf nodu tutulumu, histo-
lojik derece, lenfovaskuler invazyonu, perinéral invazyo-
nu, hormon reseptér durumu, HER2 ekspresyonu) oto-
immiin tiroid hastaliginin eslik etmedigi meme kanseri
hastalari ile karsilagtirilmistir. Sonuglar literatiir egligin-
de tartisilmigtir.

GEREC VE YONTEM

Caligma icin Kirikkale Universitesi Tip Fakiiltesi Kli-
nik Arastirmalar Etik Kurulundan etik kurul onay:
alinmistir (Tarih: 19.01.2016, Karar No: 01/09). Tim
prosediirler etik kurallara ve Helsinki Deklarasyonu il-
kelerine uygun olarak yiiriitiilmiistiir. Kirikkale Univer-
sitesi Tip Fakiiltesi Aragtirma ve Uygulama Hastanesi I¢
Hastaliklar1 Polikliniklerine 01.01.2012-31.12.2015 ta-
rihleri arasinda meme kanseri tanisi ile bagvuran 303
hasta tespit edildi. Bu hastalardan herhangi bir sikayetle
endokrinoloji ve metabolizma hastaliklar1 poliklinigi-
ne basvuran ve tiroid fonksiyon testlerine bakilan 111
hasta ¢caligmaya dahil edildi. Merkezimizde meme kan-
seri nedeniyle takip edilemeyen, meme kanseri haricin-
de bagka kanser tanis1 olan, otoimmiin tiroid hastalig
haricinde otoimmiin hastalig1 olan, immiin yetmezligi
olan, klinik ve goriintilleme bulgularina ulasilamayan,
tiroid hormon replasman tedavisi alan 10 hasta ¢alis-
madan ¢ikartildi. Caligmaya dahil edilen 101 hastanin
dosyalar1 ve ameliyat sonrasi patoloji raporlar: retros-
pektif olarak incelendi.
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Tiroid antikor diizeylerinde anti-TPO igin st sinir 34 IU/
mL olarak kabul edildi. Antikor diizeyi bu degerlerden
yiiksek olanlar OITH pozitif kabul edildi. TSH, serbest
T3 ve serbest T4 i¢in normal araliklar sirasiyla 0,27-4,2
ulU/ml; 2,2-4,4 pg/ml ve 1-1,7 ng/dl olarak kabul edildi.
Bunun disinda hastalarin ameliyat sonrasinda patoloji
raporlarindan kanserin American Joint Committee on
Cancer (AJCC) evrelemesine gore evresi, timoriin ¢api,
timoriin Modifiye Scarft-Bloom-Richardson derecelen-
dirme sistemine gore histolojik grade’i, lenfovaskiiler ve
noral invazyon durumu, hormon (6strojen ve progeste-
ron) reseptor durumu, HER2 ekspresyonu, aksiller lenf
nodu tutulumu kayit altina alindi. Tiimor ile ayni tarafta-
ki aksiller lenf nodlarinda 0,2 mmden biiyiik tim metas-
tazlarda aksiller lenf nodu tutulumu pozitif kabul edildi.
Timoriin ¢evresindeki lenfatik ve vaskiiler yapilara in-
vaze olmasi lenfovaskiiler invazyon olarak kabul edildi.
HER2 degerlendirmesinde ise immiinohistokimyasal
yontem ile 3+ tespit edilen veya 2+ tespit edilip floresan
in situ hibridizasyon (FISH) testinde amplifikasyon izle-
nen tiimorler HER2 pozitif olarak kabul edilirken diger
timorler HER2 negatif kabul edildi. Molekiiler alt tip
siiflandirmasi yapilirken 6strojen ve/veya progesteron
reseptor pozitif ve HER2 negatif olan tiimoérler “Luminal
A%, 6strojen ve/veya progesteron reseptor pozitif, HER2
pozitif timoérler “Luminal B”, Gstrojen ve/veya progeste-
ron reseptor negatif ancak HER2 pozitif olan tiimorler
“Her-2 overekspresyonu” ve Ostrojen ve/veya proges-
teron reseptorleri negatif, HER2 negatif olan tiimorler
“Triple negatif” kabul edildi.

Istatistiksel Analiz

Calismanin verileri Statistical Package for the Soci-
al Sciences (SPSS) versiyon 20 (IBM corporation, New
York, Amerika Birlesik Devletleri) programi ile kayit
altina alind1 ve istatistiksel analizleri yapildi. Tanimla-
yicl istatistikler sayi, ylizde, ortalama ve standart sapma
olarak 6zetlenmistir. Niteliksel verilerin karsilastirilma-
sinda ki-kare testi kullanilmistir. Degiskenlerin normal
dagilima uygunlugu gorsel (histogram ve olasilik gra-
fikleri) ve analitik yontemlerle (Kolmogorov-Smirnov,
Shapiro-Wilk testleri) kullanilarak incelenmistir. Normal
dagilim gosterme durumuna gore belirlenen sayisal de-
giskenler, iki grup arasinda Bagimsiz Gruplarda T testi
kullanilarak karsilagtirilmistir. Normal dagilim goster-
meyen sayisal degiskenler iki grup arasinda Mann Whit-
ney U testi kullanilarak karsilastirilmistir. Analiz sonug-
larinda p degerinin 0,05den kiigiik olmasi anlamli olarak
kabul edildi.

Calismanin Kisithiliklar:

Caliymamizin zayif noktalari, ¢alismanin retrospektif
olarak tasarlanmasi ve meme kanseri prognozu hakkinda
yorum yaparken 5 yillik sagkalim degerlerine bakilama-
masidur.

BULGULAR

Hastalarin tiimii kadin olup yas ortalamasi 57,93+13,44
(min33- max89) yildir. Hastalarin %27,7si (28) 2015,
%27,7’s1 (28) 2014, %13,9’u (14) 2010 ve oncesi, %11,9’u
(12) 2013, %10,9’u (11) 2012 ve %7,9’u (8) 2011 yilinda
meme kanseri tanis1 almistir (Tablo 1).

Tablo 1. Meme kanseri hastalarin demografik 6zellikleri

Demografik 6zellikler Say1 (n) Yiizde (%)
Yas
20-35 4 4
36-50 28 27,7
51-65 40 39,6
>65 29 28,7
Tam tarihi
<2010 14 13,9
2011 8 7,9
2012 11 10,9
2013 12 11,9
2014 28 27,7
2015 28 27,7

Hastalarin tiroid hormon diizeyleri incelendiginde orta-
lama TSH 2,78+2,24 uU/ml, serbest T3 2,96+0,54 pg/ml,
serbest T4 1,24+0,21 ng/dl saptanmistir. Otoimmiinite
prevalansi %23,8dir (n=24). Bu 24 hastanin %79,2si (19)
otoimmun Otiroidik, %8,3 (2)’1 hipotiroidik, %8,3 (2)’u
subklinik hipotiroidik ve %4,2 (1)’si subklinik hipertiro-
idik olarak bulunmustur. Otoimmiinite izlenmeyen 77
hastanin %79,2 (61)’si otiroidik, %10,4 (8)’ti subklinik
hipotiroidik, %3,9 (3)"u hipotiroidik, %3,9(3)’u subklinik
hipertiroidik ve %2,6 (2)’s1 hipertiroidik olarak izlenmis-
tir (Tablo 2).

Tablo 2. Meme kanseri hastalarinin tiroid fonksiyonlarina gore

dagilimu

Say1 (n) Yiizde (%)

Otoimmiin tiroid hastalig: (+)

Hipotiroidi 2 8,3

Subklinik hipotiroidi 2 8,3

Otiroid 19 79,2

Subklinik hipertiroidi 1 42
Otoimmiin tiroid hastalig: (-)

Hipotiroidi 3 3,9

Subklinik hipotiroidi 8 10,4

Otiroid 61 79,2

Subklinik hipertiroidi 3 3,9

Hipertiroidi 2 2,6

Caligmamizda yer alan meme kanseri hastalarin, %51,5’i
(52) evre 2, %21,8’i (22) evre 1, %16,8’i evre 4, %9,9u
(10) evre 3 tiimore sahip olup, %93,1’inde (94) invaziv
duktal karsinom, %4’iinde (4) invaziv lobuler karsinom,
%3’tinde (3) diger alt tip meme kanseri saptanmuistir.
Hastalarin %54,5’ (55) grade 2 tiimore sahipti (Tablo 3).
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Meme kanseri hastalarin %77,2 (78)’inde 6strojen resepto-
ri, %70,3 (71)’tinde progesteron reseptorii pozitif, %44,6
(45)’sinda Her 2 overekspresyonu saptanmustir. Molekiiler
subgrup siniflandirmasina bakildiginda %50,5 (51)’1 lumi-
nal A, %28,7 (29)’si luminal B, %15,8 (16)’i Her 2 overeks-
presyonu, %5 (5)’i triple negatif meme kanserine sahipti.

Tablo 3. Tiimor ozellikleri

Tiimor 6zellikleri Say1 (n) Yiizde (%)
Evre

Evre 1 22 21,8

Evre 2 52 51,5

Evre 3 10 9,9

Evre 4 17 16,8
Histoloji

Invaziv duktal karsinom 94 93,1

Invaziv lobiiler karsinom 4 4

Diger alt tipler 3 3
Grade

Grade 1 15 14,9

Grade 2 55 54,5

Grade 3 31 30,7
Ostrojen reseptorii

Pozitif 78 77,2

Negatif 23 22,8
Progesteron reseptorii

Pozitif 71 70,3

Negatif 30 29,7
HER?2 overekspresyonu

Pozitif 45 44,6

Negatif 56 55,4
Aksiler lenf nodu tutulumu

Pozitif 56 55,4

Negatif 45 44,6
Noral invazyon

Pozitif 11 10,9

Negatif 90 89,1
Perivaskiiler invazyon

Pozitif 18 17,8

Negatif 83 82,2

Otoimmiin tiroid hastalig1 olan meme kanseri hastalarin
%54,2 (13)si evre 2, %25 (6)’i evre 1, %16,7 (4)’si evre 4
ve %4,2 (1)’si evre 3 iken; otoimmiin tiroid hastalig1 ol-
mayan meme kanseri hastalarin %50,6 (39)’s1 evre 2, %20
, 8 (16)71 evre 1, %16,9 (13)’u evre 4 ve %11,7 (9)’si evre
3 olarak saptanmistir. Otoimmiin tiroid hastalig1 olan
grupla otoimmiin tiroid hastalig1 olmayan grup arasinda
tiimor evresi agisindan anlaml bir fark saptanmamigtir

(p=0,744) (Sekil 1).

Otoimmiin tiroid hastalig1 olan meme kanseri hastala-
rinin yas ortalamasi 58,58+13,94 iken otoimmiin tiroid
hastalig1 olmayan meme kanseri hastalarinin yas ortala-
mas1 57,73+13,37dir. Gruplar arasinda yas dagilimi agi-
sindan anlamli bir fark saptanmamuistir (p=0,787).
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Sekil 1. Gruplar arasinda tiimor evresi dagilimi

Otoimmiin tiroid hastalig1 olan meme kanseri hastalari-
nin %91,6’sinda (22) invaziv duktal karsinom, %4,2’sin-
de (1) invaziv lobiiler karsinom, %4,2’sinde (1) diger alt
tipler; otoimmiin tiroid hastalig1 olmayan meme kanseri
hastalarinin %93,5’inde (72) invaziv duktal karsinom,
%3,9’unda (3) invaziv lobiiler karsinom ve %2,6’sinda (2)
diger alt tipler saptanmistir. Otoimmiin tiroid hastalig
olan grupla otoimmiin tiroid hastalig1 olmayan grup ara-
sinda histolojik alt tip dagiliminda anlaml bir fark sap-
tanmamustir (p=0,922).

Otoimmiin tiroid hastalig1 olan meme kanseri hastala-
rinin timor boyut ortalamasi 2,47+1,17 cm iken otoim-
miin tiroid hastalig1 olmayan meme kanseri hastalari-
nin timor boyut ortalamasi 2,79+1,69 cmdir. Gruplar
arasinda tiimor boyutlar1 agisindan anlamli bir fark
saptanmamuistir (p=0,585). Otoimmiin tiroid hastali-
g1 olan meme kanseri hastalarin %62,5’inde (15) gra-
de 2, %20,8inde (5) grade 1, %16,7’sinde (4) grade 3
meme kanseri izlenirken, otoimmiin tiroid hastalig
olmayan meme kanseri hastalarin %51,9’unda (40) gra-
de 2, %35,1’inde (27) grade 3 ve %13’tinde (10) grade
1 meme kanseri izlenmistir. Otoimmiin tiroid hastali-
g1 olan grupla otoimmiin tiroid hastalig1 olmayan grup
arasinda tiimor grade dagiliminda anlamli bir fark sap-
tanmamugstir (p=0,207).

Aksiler lenf nodu tutulumu otoimmiin tiroid hastalig
olan meme kanseri hastalarinin %37,5’inde (9) pozitif
iken otoimmiin tiroid hastalig1 olmayan meme kanseri
hastalarinin %61’inde (47) pozitif saptanmistir. Gruplar
arasindaki fark istatistiksel olarak anlamlidir (p=0,043).

Hastalarin hormon reseptér durumlar1 incelendiginde
gruplar arasinda hormon reseptor pozitifligi agisindan
anlamli bir fark saptanmamuistir (Tablo 4).

Otoimmiin tiroid hastalig1 ve molekiiler subgrup dagi-
lim1 agisindan gruplar arasinda anlamli fark saptanma-
mistir (p=0,681) (Sekil 2).

Otoimmiin tiroid hastalig1 olan meme kanseri hastalarda
gruplar arasinda peritiimoral lenfovaskuler invazyon a¢i1-
sindan anlamli fark saptanmamustir (p=0,761).
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Sekil 2. Gruplar arasinda molekiiler subgrup dagilimu

TARTISMA

Meme kanserli hastalarda prognostik ve prediktif fak-
torlerin sag kalima etkilerinin anlagilmasi icin dncelikle
hastaligin dogal seyrinin ortaya konmasi ve hi¢ tedavi
edilmemis hastalarda hastaligin seyrinin gosterilmesi
gerekliligi aragtirmacilar1 bu yone sevk etmistir. Bloom
ve ark. (10) 1805-1933 yillar1 arasinda Middlesex has-
tanesinde yaptig1 250 hasta serilik bir aragtirmalarinda;
cerrahi, hormonoterapi ya da kemoterapi uygulanmamais
meme kanseri hastalarindan % 18°inin 5 yil, % 4’niin ise
10 y1l kadar yasamas: meme kanserinde sag kalimin ¢ok
cesitli degiskenlere bagli oldugunu ve tedavi edilmese
bile bazi olgularda sag kalimin uzayabilecegini goster-
mistir. Taylor ve ark. (11) Gallerde yaptig1 bir ¢calismada
ise meme kanserli hastalarda sag kalimin 5, 10, 15, 20 ve
25 yillik takiplerde sirasiyla %76, %65, %60, %57 ve %56
oldugunu gostermislerdir. Bu nedenle meme kanserinin
tek bir hastalik olmayup, farkl: seyir ve prognozlara sahip,
farkli patolojik siireclerin birlesimi seklinde degerlen-
dirilmesi gerektigi goriisii yayginlik kazanmistir. Meme
kanserinde uzun siireli sag kalim sadece erken taniyla de-
gil timoriin biyolojik davranis1 ve malignite potansiyeli
ile de iliskilidir.

Meme kanseri ile tiroid hastaliklarinin her ikisinin de
hedef popiilasyonunun kadinlar olmasi ve yine postme-
nopozal donemde goriilme sikliginin artmasi aragtirma-
cilar1 bu iki hastalik arasindaki olas: bir iligkiyi aragtir-
maya yoneltmistir ve bugiine kadar pek ¢ok selim tiroid
hastalig1 meme kanseri ile iligkilendirilmistir (8,9). Yakin
zamanlarda yapilan bir meta-analizde ise OITH olan bir
kiside meme kanseri gelisme riskinin arttig1 bildirilmis-
tir (odds ratio: 2,92) (12). Jiskra ve ark. (9)’nin yaptig1
calismada meme kanserli hastalarda anti-TPO pozitifligi
%29,8 bulunmus, bir diger ¢alismada ise Tiirken ve ark.
(13) meme kanserli hastalarda OITH sikligin1 otoanti-
kor tayini ile %28 bulmuslardir. Calismamizda ise meme
kanserli hastalarda anti-TPO pozitifligi ile saptanan
OITH siklig1 %23,8 (n=24) olarak saglikli popiilasyona
gore yiiksek bulunmustur.

Meme kanserli hastalarda tedavi planinin yapilmasinda,
prognoz tayininde ve tedavi i¢in uygulanan ¢esitli yon-
temlerin etki farkini ortaya koymada; hastalar1 hastaligin

yayilma derecesine gore gruplara ayirma yani evreleme
en giivenilir yoldur (14). Gliniimiizde “American Joint
Commitee on Cancer” (AJCC) ve “Union Internatio-
nal Contre Cancere” (UICC)'nin sekillendirdigi TNM
sistemi evrelemede kullanilmaktadir (15) ve 6nemli bir
prognostik faktordiir. Ozmen ve ark. (16) evre 4 meme
kanseri hastalarini dahil etmedikleri, meme kanseri ve
otoimmdiin tiroid hastalig1 arasindaki iligkiyi arastirdikla-
r1 ¢aligmada hastalarin %51’ini evre 2 meme kanseri has-
talar1 olusturmaktadir. Calismamizda ise meme kanseri
hastalarinin %21,8 ‘i (n=22) evre 1, %51,5 ‘i (n=52) evre
2, %9,9u (n=10) evre 3 ve %16,8’i (n=17) evre 4 saptan-
migtir. Otoimmiin tiroid hastaligi olan meme kanserli
hastalar ile otoimmiin tiroid hastaligi olmayan meme
kanserli hastalar arasinda tiimor evresi agisindan anlaml
bir fark saptanmamuistir (p=0,744)

Otuzbes yas alt1 hastalarda (daha agresif tiimor biyoloji-
si nedeni ile) (17,18) ve 65 yas iistii hastalarda (komor-
bid hastaliklar ve tedavi yaklasimindaki uyumsuzluk-
lar nedeni ile) meme kanseri sag kalimi1 daha kottdir
(19,20); ancak HER2 porzitif hastalarda; yas faktori,
trastuzumab tedavisinden bagimsiz olarak sag kalim ya
da niiksle iliskili degildir (21). Calismamizda ise otoim-
miin tiroid hastalig1 olan meme kanseri hastalarinin yas
ortalamas1 58,58+13,94 iken otoimmiin tiroid hastali-
g1 olmayan meme kanseri hastalarinin yas ortalamasi
57,73+13,37dir. Gruplar arasinda yas dagilimi agisindan
anlamli bir fark saptanmamistir (p=0,787).

Miisindz, papiller, mediiller, adenoid kistik, tubiler kar-
sinomlar; en sik goriilen invaziv duktal karsinom ve inva-
ziv lobuler karsinom ile kiyaslandiginda daha iyi progno-
za sahipken, mikropapiller ve metaplastik karsinom daha
kotii prognozludur (22). Caliymamizda otoimmiin tiroid
hastalig1 olan meme kanseri hastalar1 ile otoimmiin ti-
roid hastalig1 olmayan meme kanseri hastalar1 arasinda
histolojik alt tip dagiliminda anlaml bir fark saptanma-
mistir (p=0,922).

Tumoér boyutu, memedeki primer tiimoriin invaziv
komponentinin en genis ¢apinin o6l¢imidiir ve erken
evre meme kanserinde dnemli bir prognostik faktor ola-
rak kabul edilmistir (23). Klinik olarak saptanan tiimor
capt celiskilere neden olmaktadir, bundan dolay: pa-
tolojik tiimor ¢apinin gergek tiimdr capini yansittigl ve
esas alinmasi belirtilmistir (24). Timor boyutu arttik¢a
niiksiiz sag kalim azalir ve meme kanserine bagli mor-
talite armaktadir (25). Tumor boyutu ile nodal tutulum
koreledir; ancak ikisinin prognostik 6nemi birbirinden
bagimsizdir. Meme kanserli 24.740 hastay1 igeren kohort
calismasinda 5 yillik sag kalim oranlar1 timér boyutu <2
cm olanlarda %91; 2-5 cm olanlarda %80 ve >5 cm olan-
lar icin %63 bulunmustur (26). Ozmen ark. (27) meme
kanseri ve otoimmiin tiroid hastalig1 arasindaki iliskiyi
arastirdiklar1 ¢alismada otoimmiin tiroid hastaligi olan
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meme kanseri hastalarinda tiimor ¢apini 2,49+1,45 cm,
ototimmiin tiroid hastalig1 olmayan meme kanseri has-
talarinda timor gapini ise 2,46+1,38 cm bulmuslardir
(p=0,889). Cengiz ve ark. (28) da tiroid hastalig1 olan
meme kanseri hastalarinda tiimor ¢apinin daha biyiik
oldugunu bulmuslardir (p=0,023). Calismamizda ise
otoimmiin tiroid hastalig1 olan meme kanseri hastalari-
nin timor ¢api ortalamasi, otoimmiin tiroid hastaligi ol-
mayan meme kanseri hastalarinin timor ¢ap1 ortalama-
sindan daha kiigiiktii (2,47+1,17 cmye karsin 2,79+1,69
cm) ancak gruplar arasinda tiimor boyutlar: agisindan
anlamli bir fark saptanmamuistir (p=0,585).

Primer meme kanserlerinin ortalama %55-65i; meme
kanseri metastazlarinin yaklagik %45-55’i 6strojen resep-
torl pozitiftir. Primer ve metastatik meme kanserlerinin
yaklagik %45-60"1 progesteron reseptorii pozitiftir. Ost-
rojen reseptoril ve progesteron reseptor pozitifligi post-
menopozal donemde, premenopozal dénemden daha
fazladir (29). Calismamizda da Ostrojen reseptor pozitif
hastalarin orani %77,2 (n=78) ve progesteron reseptor
pozitif hastalarin orani ise %70,3 (n=71) bulunmus ve
genel literatiir oranlarindan biraz daha fazla oldugu go-
rilmiistiir.

Freitas ve ark. (30) yaptiklari ¢alismada otoimmiin tiroid
hastalig1 olan meme kanseri hastalari ile otoimmiin tiroid
hastalig1 olmayan meme kanseri hastalar1 arasinda hor-
mon reseptor durumu (ER ve PR) agisindan anlamli fark
bulunmamigtir (p=0,052). Calismamizda da otoimmiin
tiroid hastalig1 olan meme kanseri ve otoimmiin tiroid
hastalig1 olmayan meme kanseri hastalarinin hormon
reseptor durumlari incelendiginde otoimmiin tiroid has-
talig1 olan meme kanseri hastalarinin %75’'inde (n=18)
Ostrojen reseptorii, %66,7’sinde (n=16) progesteron re-
septorii, %37,5inde (n=9) pozititken, otoimmiin tiroid
hastalig1 olmayan meme kanseri hastalarinin %77,9’'unda
(n=60) Ostrojen reseptorii, %71,4’tinde (n=55) proges-
teron reseptorii pozitiftir ve gruplar arasinda hormon
reseptor pozitifligi agisindan anlamli bir fark saptanma-
mustir.

HER2, epidermal growth faktor reseptor (EGFR) tirozin
kinaz ailesinin bir tiyesidir. Sistemik tedavi yoklugunda
HER2 overekspresyonu, lenf nodu tutulumu pozitif veya
negatif hastalarda kotii prognostik bir faktordiir (31).
HER2 durumu, yiiksek grade ve lenf nodu tutulumu ile
iliskilidir, diger prognostik belirteglerden bagimsiz ola-
rak kisa hastaliksiz sagkalim ve genel sagkalimla iliski-
lidir (32). Hangi hastalarin trastuzumab tedavi alacagini
belirledigi gibi, hastalarin hormonoterapi ve kemotera-
piye yanitini da predikte eden bir belirtectir (33). Paik ve
ark. (34) sadece yiiksek grade’li timorlere sahip olgularda
HER2 pozitifligi ile azalan sagkalim arasinda bir birlik-
telik bulmuslardir. Slamon ve ark. (35) aksiler tutulumu
negatif hasta grubu tizerinde yaptiklar: ¢aligmada HER2
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pozitifligi ile niiks (p=0,001) ve kotii sag kalim (p=0,02)
arasinda anlamli bagimsiz bir iligki oldugunu gostermis-
lerdir. Literatiirde aksiller tutulumu pozitif olgularda da
HER2 porzitifliginin azalmis sagkalim gosterdigini belir-
ten calismalar da bulunmaktadir [152]. Freitas ve ark.
(30)’NIN yaptiklar: calismada otoimmiin tiroid hastalig
olan meme kanseri hastalar ile otoimmiin tiroid has-
talig1 olmayan meme kanseri hastalar1 arasinda HER2
overekspresyonu agisindan anlaml fark bulunmamigtir
(p=0,549). Calismamizda da otoimmiin tiroid hastalig
olan meme kanseri hastalarinin %37,5’inde (n=9) HER2
overekspresyonu pozitifken, otoimmiin tiroid hastalig
olmayan meme kanseri hastalarinin %46,8’inde (n=36)
HER2 overekspresyonu pozitiftir ve gruplar arasinda
HER2 overekspresyonu agisindan anlaml bir fark sap-
tanmamustir (p=0,426).

Peritiimoral lenfovaskiiler invazyon varligi, ozellikle
yiiksek dereceli timorlerde, kétii bir prognostik goster-
gedir. Lokal niiks ve dliim i¢in bagimsiz bir risk fakto-
rii oldugu herhangi bir sistemik adjuvan tedavi almayan
1704 meme kanseri olgusu iceren kohort caligmasinda
gosterilmistir (36). Ancak, daha yakin ¢aligmalarda pe-
ritimoral lenfovaskiiler invazyonun bagimsiz prognostik
degeri olup olmadig1 net degildir. 15.000 ‘den fazla meme
kanseri hasta iceren toplum temelli bir calismada, peritii-
moral lenfovaskiiler invazyonun anlamli diger prognos-
tik faktorler (tiimor boyutu, derecesi, pozitif lenf nodu
tutulumu, timor histolojisi, 6strojen reseptor negatifligi)
ile iligkili bulunmustur. Bu faktorlerin yoklugunda pe-
ritimoral lenfovaskiiler invazyonun sag kalim iizerin-
de bir etkisinin olmadig1 gosterilmistir (37). Baska bir
retrospektif analizde, ikili adjuvan kemoterapi tedavisi
alan 2754 hastada peritiimoral lenfovaskiiler invazyonun
kisa hastaliksiz sag kalim ile iligkili oldugu gosterilmis-
tir (38). Caliymamizda ise lenfovaskuler invazyon orani
daha diisiiktiir (%17,8) ve otoimmiin tiroid hastalig1 olan
meme kanseri hastalarin %79,2’sinde (n=19) peritimoral
lenfovaskiiler invazyon izlenmezken %20,8’inde (n=5)
peritiimoral lenfovaskiiler invazyon izlenmistir. Otoim-
miin tiroid hastalig1 olmayan meme kanseri hastalarin
%83,1’inde (n=64) peritiimoral lenfovaskiiler invazyon
izlenmezken %16,9’'unda (n=13) peritiimoral lenfovas-
kiiler invazyon izlenmistir. Gruplar arasinda peritiimoral
lenfovaskiiler invazyon agisindan anlamli fark saptanma-
mistir (p=0,761).

SONUC

Caliygmamizda otoimmiin tiroid hastaligi olan ve ol-
mayan meme kanserli hastalar arasinda meme kanseri
prognostik faktorlerinden; tiimor evresi, timor boyutu,
histolojik tipi, grade, hormon reseptor pozitifligi, HER2
overekspresyonu, noral invazyon, lenfovaskuler invazyon
ve molekiiler subgrup dagilimi agisindan anlamli bir fark
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saptanmamustir. Ancak otoimmiin tiroid hastalig1 olan
meme kanserli hastalarda aksiler lenf nodu tutulumu
orani belirgin diisitk saptanmugtir. Aksiller lenf nodu tu-
tulum oraninin daha diisiik olmasi nedeniyle otoimmiin
tiroid hastaliginin meme kanserinde olumlu bir prognos-
tik faktor oldugu disiiniilebilir. Bu nedenle meme kan-
seri tanisi alan kisilerde tiroid otoantikor diizeylerinin
taranmasi hem eslik eden bir otoimmiin tiroid hastalig1-
nin tanist hem de meme kanseri prognozu hakkinda bilgi
verebilecegi icin faydali olacaktir.
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0z

Amag: Bu ¢alismada diz ekleminde sinovit tanisi alan hastalarda, serum ve sinoviyal sivida sitomegaloviriis (CMV), Epstein-Barr viriisii (EBV), human herpes viriis-6 (HHV-6) ve
parvoviriis B19’a karsi olusan IgG yanitlarinin saptanmasi ve bu viriislere kars1 olusan spesifik lokal immun yanitin, sinovit etiyolojisinin belirlenmesindeki roliiniin arastirilmasi
amagland1.

Gereg ve Yontem: Calismaya Bozok Universitesi Tip Fakiiltesi Ortopedi ve Travmatoloji Poliklinigine miiracaat eden Kellgren Lawrence siniflamasina gore evre 3 ve 4 osteoartrit ve
sinoviti mevcut olan yetigkinler, hasta grubu olarak alind1. Benzer yas grubunda, diz agris1 nedeniyle veya bagka bir nedenle diz grafisi ¢ekilen ancak Kellgren Lawrence siniflamasina
gore diz osteoartriti olmayan hastalar kontrol grubu olarak se¢ildi. Hasta grubuna 29 sinovitli olan hasta alind1 ve kontrol grubu olarak da 31 hasta ¢alismamiza dahil edildi. Sinovitli
hastalardan sinoviyal siv1 ve serum ornekleri alinirken kontrol grubundan sadece serum 6rnekleri alind. Tiim 6rneklerde anti-CMV, EBV, HHV-6 ve parvovirus B19 IgG antikorlar
mikro ELISA yontemiyle arastirildi. Sinoviyal ya da lokal antikor {iretimini belirlemek i¢in hasta grubuna ait tiim érneklerde albumin diizeyi spektrofotometrik yontemle saptandi ve
sinoviyal antikor indeksi (sABI) hesaplandi. Hasta ve kontrol grubuna ait tiim 6rneklerde anti- CMV, EBV, HHV-6 ve parvoviriis B19 IgG pozitiflik orani arastirildi. Hasta grubunda
serum ve sinoviyadaki IgG diizeyi ve sinoviyal antikor indeksi (sABI) karsilagtirild1.

Bulgular: Tiim galigma grubunda arastirilan viriisler igin serumda IgG pozitifligi sirasiyla; CMV igin %91, EBV igin %85, parvovirus B19 i¢in %36,6, HHV-6 i¢inse %43 olarak
saptand1. Hasta serumlarinda IgG poziflik oran1t CMV ve EBV i¢in en yiiksekti ve sirasiyla; %100 ve 86 olarak saptandi. Kontrol grubunda EBV ve CMV IgG pozitiflik orani %83
olarak saptandi. Hasta grubunda serumda parvovirus B19 ve HHV-6 IgG pozitiflik orani ve absorbans degerleri kontrol grubuna gére daha yiiksek saptandi. Hasta grubu serum ve
sinoviyal antikor pozitifligi agisindan kargilagtirildiginda; sinovitli olgularda lokal antikor iiretiminin EBV IgG igin %72,4 ile en fazla oldugu bunu %34,4 ile CMV IgG; % 27,5 ile
parvovirus IgG ‘nin takip ettigi belirlendi.

Sonug: Sinovitli hastalarda serumda anti- EBV IgG, anti- CMV IgG ve anti-parvoviriis B19 IgG pozitiflik oranlar1 kontrol grubuna gére daha yiiksek idi. Sinovitli hastalarda
sinoviyal kiiltiir 6rneklerinde etkenin saptanmadigi durumlarda; CMV, EBV, HHV-6 ve parvoviriis-B19 gibi viriislerin etken olabileceginin akilda tutulmasinin ve hastalarda serum
antikorlarina ilaveten sinoviyal sivida lokal antikor yanitlarinin aragtirilmas igin antikor indeksinin belirlenmesinin de yararl olacag: goriisiindeyiz.

Anahtar Kelimeler: Sinovit, CMV, EBV, HHV-6, parvoviriis B19

ABSTRACT

Aim: The aim of this study was to detect IgG responses against cytomegalovirus (CMV), Epstein-Barr virus (EBV), human herpes virus-6 (HHV-6) and parvovirus B19 in serum
and synovial fluid in patients diagnosed with knee joint synovitis, and to investigate the role of specific local immune response against these viruses in detection of the etiology of
synovitis.

Material and Method: Adult patients with Grade 3 and 4 osteoarthritis and synovitis according to Kellgren-Lawrence classification who went into Bozok University Medical Faculty
Hospital Orthopedics and Traumatology policlinic were included in the study as patient group. Patients in similar age group who had knee graphy because of knee pain or another
reason but who didn't have knee osteoarthritis according to Kellgren-Lawrence classification were chosen as control group. While 29 patients were included in patient group, 31
patients were included in control group. While synovial fluid and serum samples were taken from patients with synovitis, only serum samples were taken from control group. Anti-
CMV,EBV, HHV-6 and parvovirus B19 IgG antibodies were analyzed with ELISA method in all serum samples. In order to determine synovial or local antibody production, albumin
levels were detected in all samples belonging to patient group with spectrophotometric method as well as synovial antibody index (sABI) was calculated. Anti- CMV, EBV, HHV-6
and parvovirus B19 IgG positivity rate was investigated in samples of both patient and control groups. In patient group, IgG level in serum and synovial fluid and synovial antibody
index (sABI) were compared.

Results: For all viruses investigated in the study, IgG positivity rate in serum was detected as 91% for CMV, 85% for EBV, 36.6% for parvovirus B19 and 43% for HHV6. While the
highest IgG positivity rates were found in CMV and EBV (100% and 86%, respectively) in patient group serums, IgG positivity rates for EBV and CMV were found 83% in control
group serums. It was found that IgG positivity rates for parvovirus B19 and HHV-6 in serum and absorbance values were higher in patient group compared to control group. It
was shown that in cases with synovitis, local antibody production was the highest for EBV IgG with 72.4%, and it was followed by CMV IgG (34.4%) and parvovirus IgG (27.5%).
Conclusion: It was concluded that anti- EBV IgG, anti- CMV IgG, and anti-parvovirus B19 IgG positivity rates in serum were higher in patients with synovitis than control group. It
should be kept in mind that viruses such as CMV, EBV, HHV-6 and parvoviriis-B19 can be considered as factors when the etiological agents cannot be detected in synovial culture
samples in patients with synovitis, and it is believed that in addition to serum antibodies, determining the antibody index can be useful to investigate local antibody responses in
synovial fluid in patients.

Keywords: Synovitis, CMV, EBV, HHV-6, parvovirus B19
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GIRIS

Intraartikiiler mezenkimal bir doku olan sinovyum ek-
lem bosluklarini sinirlayan, kemik kikirdak ara yiiziinde
iskelet dokusuna bagli bir zar olup normal eklem hare-
ketleri icin ¢ok 6nemlidir (1,2).

Sinovyum, romatoid artrit gibi kronik inflamatuvar art-
ritlerin ana hedef dokusudur (3). Osteoartriti (OA) olan
hastalarin da yarisindan fazlasinda sinoviyal dokunun
mikroskobik incelemesinde mononiikleer hiicre infiltras-
yonunun eslik ettigi sinovit, diffiiz fibrozis ve kalinlasma
goriilebilir (2). Osteoartrit, kikirdak yikimy, sinovit ve inf-
lamatuvar agr1 gibi klinik semptomlarla dogrudan baglan-
tili sinoviyal inflamasyon ile karakterizedir (4). Osteoart-
ritte sinovitteki artis, kikirdak bozulmast ile iliskilidir (5).

Kollajen doku hastaliklarinda viral etiyolojinin rol oy-
nayabilecegini bildiren ve bunun i¢in 6zellikle romatoid
artritli hastalarin sinoviyal siv1 ve serumunda viral an-
tijenlere karsi olusan antikorlarin 6l¢iildiigti ve sinovit
etiyolojisinde viriislerin arastirildigy cesitli caligmalar
mevcuttur. Biz ¢alismamizda, sinovit bulgusu olan OA
hastalarinin serum ve sinoviyal sivilarinda CMV (Sito-
megalo viriis), EBV (Epstein-Barr viriis), HHV-6 (Hu-
man herpes viriis-6) ve parvoviriis B19’a kars1 olusan IgG
yanitlarini saptamayi ve bu viriislere karsi olusan spesifik
lokal immun yanit1 sinovyal siv1 antikor indeksine baka-
rak degerlendirmeyi, sinovit etiyolojisinde viriislerin sik-
ligin1 belirlemeyi amagladik.

Daha 6nceki ¢aligmalarda antikor indeksi hesaplanmamig-
tir. Sinovyadaki antikor her zaman lokal immunitenin gos-
tergesi olmayabilir. Lokal immunite i¢in sinovyal siv1 anti-
korunun hesaplanmasi1 daha dogru bir yaklagim olabilir.

GEREC VE YONTEM

Bu ¢alisma icin Bozok Universitesi Tip Fakiiltesi Klinik
Aragtirmalar Etik Kurulu'ndan onay alinmigstir (Tarih:
08.03.2012, Karar No: 33). Bu ¢aligma, {niversite/yerel
insan aragtirmalar1 etik kurulu tarafindan onaylanmis
ve insan katilimcilari igeren ¢alismalarda gergeklestirilen
tiim prosediirler, kurumsal ve/veya ulusal arastirma ko-
mitesinin etik standartlarina, 1964 Helsinki Bildirgesi ve
daha sonra yapilan degisikliklere veya karsilastirilabilir
etik standartlara uygun olarak yapilmistir.

Caligmaya Bozok Universitesi Tip Fakiiltesi Ortopedi ve
Travmatoloji poliklinigine miiracaat eden Kellgren Law-
rence siniflamasina gore (Tablo 1) evre 3 ve 4 osteoartrit
ile birlikte sinovit bulgusu olan, tan1 ve tedavi amaciyla
sinovyal siv1 6rnegi alinan 29 yetiskin, hasta grubu ola-
rak dahil edildi. Kontrol grubu olarak da yas, cinsiyet
ve viicut kitle endeksi benzer olan, diz agris1 nedeniyle
veya bagka bir nedenle diz grafisi ¢ekilen ancak Kellgren
Lawrence siniflamasina gore diz osteoartriti olmayan 31
hasta calismamiza dahil edildi.
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Tablo 1. Kellgren Lawrence siniflamasi

Evre Radyolojik Goriiniim
Evre 0  Osteoartrite ait herhangi bir bulgu yok
E Eklem araliginda stipheli daralma ve olas1 osteofit
vre 1 f
ormasyonu
Evre2  Kesin osteofit ve olast eklem araligi daralmasi
Cok sayida osteofit, eklem araliginda kesin daralma,
Evre 3 : ; e
skleroz ve kemik sinirlarinda deformite olabilir.
Evre4  Buyik osteofitler, eklem araliginda ciddi daralma,
ciddi skleroz ve kemik sinirlarinda asikar deformiteler.

Hasta grubundan sinoviyal sivi ve serum Ornekleri
alinirken kontrol grubundan sadece serum ornekle-
ri alindi. Tim Orneklerde anti-CMV-IgG (Dia.Pro,
Italy), anti-EBV IgG (Nova Tec Germany), anti-HHV-6
(Euroimmun,Germany) ve anti-parvoviriis B19 IgG
(Euroimmun,Germany) antikorlar1 mikro ELISA yon-
temiyle kantitatif olarak arastirildi. Sinoviyal ya da
lokal antikor iiretimini belirlemek i¢in hasta grubuna
ait tiim Orneklerde albumin diizeyi spektrofotometrik
yontemle saptand1 ve sinoviyal antikor indeksi (sABI)
hesaplandi. Sinoviyal antikor indeksi,

(Sinoviyadaki antikor miktari/kandaki antikor mikta-
r1)x(Kandaki albumin miktari/sinoviyadaki albumin
miktar1) formiilii ile hesaplandi. Sinovyal antikor in-
deksi, sinovyada ol¢iilen antikorun lokal tretilip iire-
tilmedigini anlamak i¢in yapilan bir hesaplamadir, 1
olmasi kanla ayn1 diizeyde oldugunu gosterirken 1'in
tizerinde olmasi antikorlarin lokal tretildigini diisiin-
diiriir

Hasta ve kontrol grubuna ait tiim orneklerde anti-
CMYV, EBV, HHV-6 ve parvoviriis B19 IgG diizeyleri
belirlendi. Hasta grubunda serum ve sinoviyadaki IgG
diizeyi, sinoviyal antikor indeksi (sABI) kullanilarak
karsilastirildi. Elde edilen veriler SPSS 15.0 programi
ile degerlendirildi. P<0,05 istatiksel olarak anlamli ka-
bul edildi.

BULGULAR

Tiim ¢aligma grubunda arastirilan viriisler i¢in serum-
da IgG pozitifligi sirasiyla; CMV igin %91,6, EBV igin
%85, parvoviriis B19 icin %36,6, HHV-6 icinse %43
olarak saptandi. Hasta serumlarinda IgG poziflik ora-
n1 CMV ve EBV igin en yiiksek (sirasiyla; %100 ve 86)
iken, parvoviriis ve HHV-6 i¢in bu oranlar sirasiyla %65
ve %44 olarak belirlendi. Kontrol grubunda ise EBV
ve CMV IgG porzitiflik oran1 %83 iken, parvoviriis ve
HHV-6 i¢in pozitiflik oranlari; %9 ve %41 olarak sap-
tand1. Hasta grubunda anti-CMV IgG, Anti-EBV IgG,
Anti-HHV-6 IgG, anti-parvoviriis B19 IgG seviyeleri,
kontrol grubundan yiiksek olmakla birlikte, sadece an-
ti-parvoviriis B19 IgG yiiksekligi istatiksel olarak an-
lamli idi (p=0,000) (Tablo 2).
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Tablo 2. Hasta ve kontrol grubunda serumda IgG pozitiflik oran1
ve absorbans degerleri

Seropozitiflik oranlari say1(%)

Gruplar Anti-CMV  Anti-EBy , Anth . datt

I3 = B19IgG  IgG
Hasta (n=29) 29 (%100) 25 (%86) 19 (%65) 13 (%44)
Kontrol (n=31) 26 (%83) 26 (%83) 3 (%9) 13 (%41)
Toplam (n=60) 55 (%91,6) 51 (%85) 22 (%36,6) 26 (%43)
P degeri* >0,05 0,608 0,000 0,414
(*) P<0.05 istatiksel olarak anlamli kabul edildi.

Hasta grubunda serum ve sinovyal antikor pozitifligi ac1-
sindan karsilastirildiginda ;

Serum ve sinoviyada CMV-IgG pozitifligi %100, EBV-I-
gG porzitifligi %86, parvoviriis B19-IgG pozitifligi, si1-
rasiyla %65 ve 41, HHV6 -IgG poritifligi ise %44 ve 24
olarak belirlendi. Sinovitli olgularda lokal antikor iire-
timinin EBV IgG igin %72,4 ile en fazla oldugu bunu
%34,4 ile CMV IgG ; %27,5 ile parvoviriis IgGnin takip
ettigi belirlendi (Tablo 3).

Tablo 3. Hasta grubunda sinoviyal ve serum antikor pozitifligi

Soum  Sovin g
CMV IgG 29 (%100) 29 (%100) 10 (%34,4)
EBV IgG 25(%86) 25 (%86) 21 (%72,4)
fgﬁ‘;g;’gﬁfﬁ? 186G jo(we5)  12(%41) 8 (%27.5)
HHV6 IgG (Biotrin) 13 (%44) 7 (%24) 4(%13,7)
s ABI*: Sinoviyal antikor indeksi

TARTISMA

Sinovit ve artrit etiyolojisinde cesitli viriisler rol oynaya-
bilir. Bu viriisler arasinda; parvoviriis B19, rubella, CMV,
EBV, hepatit A ve B viriisleri ve kabakulak gibi viriisler
yer almaktadir (6,7).

Sinoviyal membranin iltihaplanmasi olarak tanimlanan
sinovitin ve sonugta ortaya ¢ikan proinflamatuvar medi-
atorlerin eklem kikirdag: tizerindeki etkileriyle OA’in pa-
togenezinde onemli rolii oldugu gosterilmistir (8,9). Mo-
dern goriintiileme teknikleri, sinoviyal patolojinin OA’in
erken ve ge¢ evrelerinde yaygin oldugunu gostermektedir
(10). Cogu galisma OAde sinovit varliginin daha siddetli
agr1 ve eklem disfonksiyonu ile iliskili oldugu sonucunu
ortaya ¢ikarmustir (11).

Sinovit etiyolojisinde viriislerin arastirildig: sinirl sayida
calisgma mevcuttur. Sundugumuz ¢alismada osteoartriti
ve sinoviti olan 29 hastanin tamaminda serum ve sinovi-
yal stvi CMV ve EBV IgG'nin pozitif oldugunu saptadik.
Calisma grubunda CMV ve EBV seropozitiflik oraninin
yiitksek olmasinin nedeni bolgenin gelismislik diizeyi ile
iliskili olabilir. Mehrain ve ark. (12) yaptiklar1 vaka su-
numunda CMYV, herpes simplex viriis tip 1 (HSV1) ve
parvoviriis B19 ile es zamanli enfeksiyonu olan psoriatik

artrit hastasinda, sinoviyal dokuda immiinohistokimya-
sal olarak CMYV, parvoviriis B19, HSV-1 ve latent EBV
gosterildigini, serolojik incelemede ise EBV ve parvovi-
riis B19-IgG-antikorlar1 gosterilirken HSV-1 ve CMV’ye
kars1 antikor yanitinin olmadigini bildirmislerdir. Calis-
mada, viral antijenler i¢in dogrudan sinoviyal test yapil-
masinin uygun olabilecegini bildirmislerdir.

Takeda ve ark. (13) romatoid artrit (RA) ve osteoartrit-
li hastalardan alinan sinoviyal dokulardan EBV DNAy1
aragtirdiklar1 calismalarinda, RA hastalarindan alinan
orneklerde %47 oraninda EBV DNA PCR porzitifligi sap-
tadiklarini, ancak; osteoartrit hastalarinin hicbirinde sap-
tanmadigini bildirmislerdir. Stahl ve ark. (14) yaptiklar:
galismada, artriti olan 73 hastanin sinoviyal siv1 ya da si-
noviyal doku 6rneklerini viral DNA pozitifligi agisindan
degerlendirmislerdir. Caligmalarinda, sinoviyal dokuda
23 hastada CMYV, 12 hastada parvoviriis B19, 12 hastada
herpes simpleks ve 11 hastada Epstein-Barr viriisii sapta-
diklarini bildirmislerdir. Sinoviyal siv1 incelemesinin de
benzer sonuglar gosterdigini fakat pozitif sonucun daha
diisiik oldugunu bildirmislerdir.

Alspaugh ve ark. (15) romatoid artriti olan hastalarin se-
rum ve sinoviyal sividaki EBV antijenlerine karsi olusan
antikor seviyelerinin saglikli popiilasyon ile karsilastiril-
diginda, EBV viral kapsid antijeni (VCA)’ne kars: olusan
antikor diizeylerinin daha yiiksek oldugunu saptamiglar-
dir. EBV spesifik antikorlarin, romatoid artritli hastalar-
da siklikla yiiksek olmasina ragmen osteoartriti olan has-
talarda ¢aligma boyunca sabit ve normal sinirlar iginde
kaldigini bildirmislerdir.

Calismamizda sinoviyal sivida ve serumda CMV anti-
korlar1 en yiiksek oranda saptanirken, EBV antikorlar:
bunu takip etti. Saptanan antikorlarin lokal olarak mi
tiretildigi yoksa kandan m1 geldigini degerlendirmek i¢in
sinoviyal siv1 antikor indeksine baktigimizda, lokal anti-
kor tiretiminin EBV'de en yiiksek oldugu saptandi. Meh-
raein ve arkadaslar1 yaptiklar: caliymada, romatoid art-
riti olan hastalarin %31’inde, psoriatik artritli hastalarin
%50’inde, reaktif artrit/sinovitli hastalarin %11,5inde
sinoviyal siv1 ya da sinoviyal dokuda CMV-DNA sapta-
diklarini, romatoid artritli hastalarin %17,2’sinde, psoria-
tik artritli hastalarin %16,7’sinde ve reaktif artrit/sinovitli
hastalarin %3,8’inde sinoviyal 6rneklerinde latent EBV
enfeksiyonu saptadiklarini ifade etmislerdir (16).

Calismalarda sinoviyal sivinin incelenmesinde mikro-
biyolojik molekiiler tetkikler kullanilmasina ragmen,
nedeni bilinmeyen artritler i¢in yeni tan1 yontemlerinin
gelismesine ihtiya¢ duyuldugu belirtilmistir (17). Sun-
dugumuz ¢alisma, etkeni belirlenemeyen artritlerdeki
etkenlerin bir kisminin viral etkenler olabilecegini des-
tekler niteliktedir. Hasta grubunda sinoviyal antikor in-
deksi pozitifligi %72,4 olan EBV'nin etiyolojiden en ¢ok
sorumlu viral etken olabilecegi goriinmektedir.
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Miran ve ark. (18), daha onceden saglikli olan ve akut
nonallerjik ekzantem, bir haftadan uzun siiren ates ya
da akut nonbakteriyel artropati sikayetlerinden biri ile
hastaneye bagvuran hastalar1 degerlendikleri bir ¢a-
lismada, akut artropati nedeni ile hastaneye bagvuran
hastalarin %9’unda akut parvoviriis B19 enfeksiyonu
tanimlamustir. Moore ve ark. (19), eriskin ve ¢cocuklarda
eklem ve bag dokularini tutan otoimmiin hastaliklarin
etiyolojisi veya tetiklenmesinde parvoviriis B19’un so-
rumlu olabilecegini bildirmislerdir. Parvoviriis B19’un
tekrarlayic1 seronegatif pitting 6demli simetrik sinovit
sendromunda (RS3PE) etiyoloji ile iliskili olabilecegi
bildirilmistir (20,21) ve parvoviriis B19’'un PCR ve se-
rolojik yontemlerinin ikisinin birlikte kullanilarak daha
fazla arastirilmasi gerektigi belirtilmistir (22). Sundugu-
muz ¢aligmada, hastalarin serumunda ve sinoviyasinda
sirastyla %65 ve %41 oranlarinda parvoviriis B19-1gG
pozitifligi saptanirken, sinovitlerin %27,5’inde parvovi-
riis B19’a karsi lokal antikor tiretimi oldugu saptandi.

Broccolo ve ark. (23) konnektif doku hastalig1 olanlar ile
kontrol grubunu karsilastirdiklarinda HHV-6 viremi-
sinin istatiksel olarak anlaml bir bicimde yiiksek oldu-
gunu saptamiglardir. Bu verilerin HHV-6'nin konnektif
doku hastaliklarinin patogenezinde rol oynayabilecegini
ya da bu tiir hastaliklarin HHV-6 reaktivasyonuna pre-
dispozisyon yapabilecegini diisiindiirttiigiinii belirtmis-
lerdir. Alvarez ve ark. (24) ¢alismasinda romatoid artritli
ve saglikli kontrol grubununun serumunda EBV, CMV,
HHV-6 viriislerinin DNA’s1 6l¢iilmiis ve sadece HHV-6
viriisii serum DNA o6l¢timlerinde anlamli fark saptan-
mugtir.

Calismamizda, HHV-6 IgG pozitifligi serum ve sinovi-
yada sirastyla %44 ve %24 ve lokal antikor iiretimi %13.7
olarak belirlendi. Hasta grubunda serum EBV, CMYV,
HHV-6 ve parvoviriis B19 antikorlar: yiiksek saptanmig
olup, parvoviriis B19 i¢in bu fark istatiksel olarak anlamli
bulunmustur.

SONUC

Sinovitli hastalarda serumda anti-EBV IgG, anti-CMV
IgG ve anti-parvoviriis B19 IgG pozitiflik oranlar1 kont-
rol grubuna goére daha yiiksek idi. Sinovitli olgularda
lokal antikor iiretiminin en fazla EBV i¢in oldugu bunu
sirasiyla CMV ve parvoviriis B19'un izledigi belirlendi.

Bu sonuglar goz oniine alindiginda sinovitli hastalarda
sinoviyal kiiltiir 6rneklerinde etkenin saptanmadig1 du-
rumlarda, CMV, EBV, HHV-6 ve parvoviriis-B19 gibi
viriislerin etken olabilecegi akilda tutulmalidir. Hasta-
larda serum antikorlarina ilaveten sinoviyal sivida lokal
antikor yanitlarinin arastirilmasi i¢in antikor indeksinin
belirlenmesinin yararli olacag1 goriisiindeyiz.

116

ETiK BEYANLAR

Etik Kurul Onay1: Bu calisma icin Bozok Universitesi
Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu'ndan onay
alinmustir (Tarih: 08.03.2012, Karar No: 33).

Aydinlatilmis Onam: Calisma retrospektif olarak dizayn
edildigi i¢in hastalardan aydinlatilmis onam alinmamis-
tir.

Hakem Degerlendirme Siireci: Harici ¢ift kor hakem
degerlendirmesi.

Cikar Catismasi Durumu: Yazarlar bu ¢aliymada her-
hangi bir ¢ikara dayali iliski olmadigini1 beyan etmisler-
dir.

Finansal Destek: Bu calisma Bozok Universitesi BAP ta-
rafindan desteklenmistir.

Yazar Katkilar1: Yazarlarin timi; makalenin tasarimina,
yuritiilmesine, analizine katildigin1 ve son siiriimiinii
onayladiklarini beyan etmislerdir.

Tesekkiir: Sayin ilhan GUNAYDIN (Bozok Universitesi
Tip Fakiiltesi I¢ Hastaliklar1 Klinigi, Yozgat)’a ¢aligmami-
za verdigi destekten dolayi tesekkiir ederiz.

Not: Bu ¢alisma 7. EACID Kongresinde poster olarak
sunulmustur.

KAYNAKLAR

1. Van de Sande MG, Baeten DL. Immunopathology of synovitis:
from histology to molecular pathways. Rheumatology (Oxford)
2016; 55: 599-606.

2. Ene R, Sinescu RD, Ene P, Cirstoiu MM, Cirstoiu FC. Synovial
inflammation in patients with different stages of knee
osteoarthritis. Rom ] Morphol Embryol 2015; 56: 169-73.

3. Orr C, Vieira-Sousa E, Boyle DL, et al. Synovial tissue research: a
state-of-the-art review. Nat Rev Rheumatol 2017; 13: 463-75.

4. Sellam ], Berenbaum F The role of synovitis in pathophysiology
and clinical symptoms of osteoarthritis. Nat Rev Rheumatol 2010;
6: 625-35.

5. de Lange-Brokaar BJ, Ioan-Facsinay A, YusufE, et al. Evolution of
synovitis in osteoarthritic knees and its association with clinical
features. Osteoarthritis Cartilage 2016; 24: 1867-74.

6. Swartz MN. Skin and soft tissue infections. In: Mandell GL,
Bennett JE, Dolin R,eds. Mandell, Douglas and Bennetts
principles and practice of infectious diseases, 5th ed. Philadelphia:
Churchill Livingstone, 2000.

7. Davignon JL, Combe B, Cantagrel A. Cytomegalovirus infection:
friend or foe in rheumatoid arthritis? Arthritis Res Ther 2021; 23:
16.

8. Mathiessen A, Conaghan PG. Synovitis in osteoarthritis: current
understanding with therapeutic implications. Arthritis Res Ther
2017; 19: 18.

9. Berenbaum E Osteoarthritis as an inflammatory disease
(osteoarthritis is not osteoarthrosis!). Osteoarthritis Cartilage
2013; 21: 16-21.

10.Hayashi D, Roemer FW, Katur A, et al. Imaging of synovitis in
osteoarthritis: current status and outlook. Semin Arthritis Rheum
2011;41: 116-30.

11.Scanzello CR, Goldring SR. The role of synovitis in osteoarthritis
pathogenesis. Bone 2012; 51: 249-57.



] Med Palliat Care 2021; 2(4): 113-117

Yilmaz et al. Sinovitte Sinoviyal sividaki viral antikor yanit:

12.Mehraein Y, Lennerz C, Ehlhardt S, Zang KD, Madry H.
Replicative multivirus infection with cytomegalovirus, herpes
simplex virus 1, and parvoviriis B19, and latent Epstein-Barr virus
infection in the synovial tissue of a psoriatic arthritis patient. J
Clin Virol 2004; 31: 25-31.

13.Takeda T, Mizugaki Y, Matsubara L, Imai S, Koike T, Takada K.
Lytic Epstein-Barr virus infection in the synovial tissue of patients
with rheumatoid arthritis. Arthritis Rheum 2000; 43: 1218-25.

14.Stahl HD, Hubner B, Seidl B, et al. Detection of multiple viral
DNA species in synovial tissue and fluid of patients with early
arthritis. Ann Rheum Dis 2000; 59: 342-6.

15.Alspaugh MA, Henle G, Lennette EL, Henle WJ. Elevated levels
of antibodies to Epstein-Barr virus antigens in sera and synovial
fluids of patients with rheumatoid arthritis. Clin Invest 1981; 67:
1134-40.

16. Mehraein Y, Lennerz C, Ehlhardt S, Remberger K, Ojak A, Zang KD.
Latent Epstein-Barr virus (EBV) infection and cytomegalovirus
(CMV) infection in synovial tissue of autoimmune chronic arthritis
determined by RNA- and DNA-in situ hybridization. Mod Pathol
2004; 17: 781-9.

17.Aupiais C, Ilharreborde B, Doit C, et al. Aetiology of arthritis
in hospitalised children: an observational study. Arch Dis Child
2015; 100: 742-7.

18.Miron D, Luder A, Horovitz Y, et al. Acute human parvoviriis
B-19 infection in hospitalized children: A serologic and molecular
survey. Pediatr Infect D1s ] 2006; 25: 898-901.

19.Moore TL. Parvoviriis-associated arthritis. Curr Opin Rheumatol
2000; 12: 289-94.

20.Perandones CE, Colmegna I, Arana RM. Parvoviriis B19: another
agent associated with remitting seronegative symmetrical synovitis
with pitting edema. ] Rheumatol 2005; 32: 389-90.

21.Drago F, Ciccarese G, Agnoletti AF, et al. Remitting seronegative
symmetrical synovitis with pitting edema associated with
parvoviriis B19 infection: two new cases and review of the
comorbidities. Int ] Dermatol 2015; 54: €389-93.

22.Szumera M, Sikorska-Wisniewska G, Szweda P, Korzon M. Role
of parvoviriis B19 as a causative agent for arthritis in children--
preliminary studies]. Med Wieku Rozwoj 2004; 8: 425-32.

23.Broccolo F, Drago E Cassina G, et al. Selective reactivation of
human herpesvirus 6 in patients with autoimmune connective
tissue diseases. ] Med Virol 2013; 85: 1925-34.

24.Alvarez-Lafuente R, Ferndndez-Gutiérrez B, de Miguel S, et al.
Potential relationship between herpes viruses and rheumatoid
arthritis: analysis with quantitative real time polymerase chain
reaction. Ann Rheum Dis 2005; 64: 1357-9.

117



Original Article/ Ozgiin Makale

M E D I C I N E DOI: 10.47582/jompac.1028959

== PALLIATIVE CARE ] Med Palliat Care 2021; 2(4): 118-123

Karbapeneme direncli Acinetobacter baumannii, Klebsiella
pneumoniae ve Pseudomanas aeruginosa suslarinda OXA 48 ve
mcr-1 gen varliginin in house-PCR yontemi ile arastirilmasi

Investigation of the presence of OXA 48 and mcr-1 genes in carbapenem-resistant
Acinetobacter baumannii, Klebsiella pneumoniae and Pseudomonas aeruginosa
strains by in house-PCR method

Giilnur Tarhan?, ®Funda Sahin?, ®Salih Cesur?

!Adryaman Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim Dali, Adiyaman, Tiirkiye
?Ankara Egitim ve Aragtirma Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi, Ankara, Ttirkiye

Cite this article as/Bu makaleye atif i¢in: Tarhan G, Sahin E Cesur S. Karbapeneme direncli Acinetobacter baumannii, Klebsiella pneumoniae ve
Pseudomanas aeruginosa suslarinda OXA 48 ve mcr-1 gen varligiin in house-PCR yontemi ile aragtirilmasi. ] Med Palliat Care 2021; 2(4): 118-123.

0z

Karbapenem direngli Enterobacteriaceae (KRE) nin neden oldugu enfeksiyonlar, kiiresel saglik i¢in ciddi bir sorundur. Karbapenemler, kapsamli uygulamalar:
nedeniyle giiniimiizde diren¢ mekanizmalar1 gelismistir. Karbapenemaz sentezleyen izolatlarin saptanmasi, dagilimlarinin takip edilmesi ve uygun tedavinin
saglanabilmesi agisindan olduk¢a 6nemlidir. Gintimiiz ilag direncinin saptanmasinda Real-time-polimeraz zincir reaksiyonu (RT-PZR), basta olmak tizere
gesitli ticari molekiiler tan1 yontemleri kullanilmaktadir. Ancak testlerin yapilabilmesi igin pahali ekipmanlara ihtiya¢ duyulmasi nedeni ile, rutin bakteriyoloji

laboratuvarlarinda uygulanabilecek giivenilir, pratik ve diisiik maliyetli testlere ihtiyag duyulmaktadir.

Bu calisma, Etlik Ihtisas Egitim ve Arastirma Hastanesinde gesitli servislerde yatan hastalardan izole edilen genislemis spektrumlu beta-laktamaz (GSBL)
pozitif, karbapenemlere direngli direngli, kolistine duyarli toplam 60 Gram-negatif bakteri (39 sus Acinetobacter baumannii (A. baumannii), 11 sus Klebsiella

pneumoniae (K. pneumoniae ve 10 sus Pseudomonas aeruginosa (P. aeruginosa))de izolatin mcr-1 ve bla gen bolgelerinin varligini belirlemek amaciyla

OXA-48
yapilmistir. Klinik 6rnekler konvansiyonel yontemler ile izole edildikten sonra kesin tanimlama ve antibiyotik duyarlilik testleri otomatize sistemle ¢aligilmistir.
GSBL ve kolistin direncinin dogrulanmasi disk difiizyon testi ve gradyen testleri ile yapildi. PZR sonuglarina gére A. baumannii susunun 10 tanesinde, K.
pneumoniae sugunun bir tanesinde ve P, aeruginosa susunun bir tanesinde mcr-1 geni saptand1. A. baumannii susunun 5 tanesinde, K. pneumoniae susunun
2 tanesinde bla_ , .. geni saptandi. A. baumannii susunun bir tanesinde her iki genin varligi tespit edilmistir. Sonug olarak, karbapenemaz enzimi iiretimi ve
gen bolgesinin belirlenmesinde hizly, tekrarlanabilir ve yiiksek dogrulukta yeni tani yontemlerine ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Gram-negatif basiller, karbapenem direnci, kolistin , mcr-1, blaOX s

ABSTRACT

Infections caused by carbapenemresistant Enterobacteriaceae (CRE) are a serious problem for global health. Carbapenems have developed resistance
mechanisms due to their extensive applications. Identification of isolates expressing carbapenemase is important for that terms of monitoring their
distribution and providing appropriate treatment. For detection of drugresistance, it is used various commercial molecular diagnostic methods, especially
Real Time-polymerase chain reaction (RT-PCR). However, nowadays due to the needed for expensive equipment to carry out the tests, it is needed reliable,
practical and low-cost tests that can be applied in routine bacteriology laboratories.

Our study was carried out to determine the presence of mcr-1 and bla_, ,. gene regions of 60 ESBL positive, carbapenems resistant, colistin sensitive Gram
negative bacteriae (39 strains of Acinetobacter baumannii(A. baumannii), 11 strains of Klebsiella pneumoniae (K. pneumoniae), and 10 strains of Pseudomonas
aeruginosa (P, aeruginosa)) from patients hospitalized in various wards of Etlik [htisas Training and Research Hospital. The clinical samples were isolated by
conventional methods, after that precise identificationand antibiotic susceptibility tests were performed with an automated system. Confirmation of ESBL
and colistin resistance was done by disc diffusion and gradient testing. According to PCR results, mcr-1 gene was detected in ten A. baumannii strains, one
K. pneumoniae and one P. aeruginosa strain. The bla_, , gene was detected in five A. baumannii strains and two K. pneumoniae strains. Both genes were
detected in one of the A. baumannii strain. gene. As a result, it was needed new diagnostic methods that rapid, reproducible, highly accurate for determine
carbapenemase enzyme production and gene presence.

Keywords: Gram-negative rods, carbapenem resistance, colistin, mcr-1, bla_, .
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GIRIS

Antibiyotik direnci insan sagligini tehdit eden en 6nemli
kiiresel sorunlarin basinda gelmektedir. Enterobacteriaceae
ailesinde son olarak karbapenemaz iireten tiirlerin ortaya
cikis1 ve yayilmasi bu sorunu daha énemli hale getirmistir
(1,2). Uygulanan saglik politikalarina bagli olarak tilkeler
arasinda direncin yayillimi ve oraninda farkliliklar
bulunmaktadir. Karbapenem direngli Enterobacteriaceae
(KRE), ¢esitli bakteri tiirlerini igerir ve her birinin kendi
ilaca diren¢ mekanizmasi vardir (3).

Karbapenemler, genis spektrumlu beta-laktamaz (GSBL)
tireten patojenlerin bircoguna kars: etkili ilaglar olarak
kabul edilir, ancak kapsamli uygulamalari nedeniyle
giiniimiizde diren¢ mekanizmalar: gelismistir.

Kolistin ¢oklu ilaca direngli Gram-negatif basillerin
tedavisi i¢in ayrilmig son basamak ilagtir. Ilacin tedavide
yer almasi, tarimsal ve hayvansal iiretimde kullaniminin
yayginlagmasi, ilaca karsi direncin ortaya ¢ikmasina
neden olmustur (4). Kromozom aracili kolistin direnci
uzun zamandir bilinmektedir, ancak tek dikey gegisleri
nedeniyle endise verici degildir (5).

Plazmid kodlu kolistine direngli mcr-1 geni ilk olarak
Cindeki ciftlik hayvanlar1 ve insan 6rneklerinden E. coli
izolatlarinda rapor edilmistir. Enterobacteriaceae tiirleri
arasinda mcr-1 geni varlig1 2016 yilindan itibaren diinya
genelinde farkli tilkelerden rapor edilmeye baslanmuistir.
mcr-1 geni, fosfo-etanol-amintransferaz aktivitesini
yapisal olarak degistirir ve lipopolisakkarid fosfat grubu
(LPS)nun daha katyonik hale getirir. Buna bagh olarak
kolistin baglanma afinitesini kaybeder. Giiniimiize kadar
mcr-1 geni 47 farkl tilkede tanimlanmistir. Diinya ¢apinda
yapilan bircok retrospektif calismada mcr-1 geninin en az
20 y1ldir tespit edilmeden var oldugu tespit edilmistir (2).

Enterobacteriaceae  ailesinde  kolistin  direncinin
ortaya ¢itkmasi ve yayginlasmasiyla insanlarda ve
hayvanlarda mcr-1 ve bla_ , . genlerinin artmasi ¢ok
ilaca direngli bakteri tedavisinde teropatik segenekleri
sinirlandirmaktadir.

Antibiyotik  direncinin = saptanmasinda  fenotipik
yontemlere ek olarak genotipik yontemler ile direng
genlerinin tanimlanmas: direncin yayginhgi, tiri ve
tedavi protokiliiniin planlanmasinda o6nemli katk:
saglamaktadir(6). Giiniimiizdedirencintanimlanmasinda
Real-time-PZR (RT-PCR), basta olmak iizere cesitli
ticari molekiiler tan1 yontemleri kullanilmaktadir. Ancak
testlerin pahali ekipmanlara ihtiya¢ duyulmasi, rutin
bakteriyoloji laboratuvarlarinda uygulanabilecek giivenir,
pratik ve diisiik maliyetli testlere ihtiya¢ duyulmaktadir.
Diren¢ gen varliginin belirlenmesinde in house-PZR
yontemi kolay uygulanabilir ve ucuz olmasi nedeni ile
yaygin olarak kullanilmaktadir.
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Bu ¢alisma, Saglik Bilimleri Universitesi Ankara Egitim
ve Arastirma Hastanesinde ¢esitli servislerde yatan
hastalardan izole edilen GSBL pozitif, karbapenem
direncli 60 adet Gram-negatif bakteride Acinetobacter
baumannii (A. baumannii), Klebsiella pneumoniae
(K. pneumoniae) ve Pseudomonas aeruginosa (P
aeruginosa) suslarinda mcr-1 ve blaOXA-48 gen
bolgelerinin varligini belirlemek amaciyla yapilmigtur.

GEREC VE YONTEM

Calismada kisiye ait biyolojik materyal kullanilmamuistir,
kisisel veri yoktur. Caligma laboratuvardan izole
edilen bakteri suglarinda yapildig1 icin etik kurul
karar1 gerektirmemektedir. Helsinki Deklarasyonu
prensiplerine ve etik ilkelere bagli kalinmigtir.

Bakteri Izolatlar1 ve Identifikasyon

Calismaya, 2012-2014 yillar1 arasinda Etlik Thtisas
Egitim ve Arastirma Hastanesi'nde ¢esitli servislerden
izole edilen, 60 adet Gram-negatif bakteri (sirasiyla;
39 tane A. baumannii susu, 11 tane P. aeruginosa ve 10
tane K. pneumoniae sugu) dahil edildi. Klinik 6rnekler
konvansiyonel yontemler ile tanimlandiktan sonra
kesin tanimlama ve antibiyotik duyarlilik duyarlilik
testleri BD Phoenix ID/ AST (BD Diagnostic Systems,
Sparks, MD, USA) otomatize sistemi ile yapildi. GSBL
pozitif olarak tanimlanan 6rneklerde GSBL ve kolistin
direnci disk difiizyon ve gradyen testleri ile dogruland.
Test sonuglar1 Europen Committee on Antimicrobial
Susceptibility Testing (EUCAST) kriterlerine gore
degerlendirildi. Calismada, kalite kontrolii amaci ile
kontrolii olarak E. coli ATCC 25922 susu kullanildi.

Antibiyotik Duyarlilik Testi

Karbapeneme  direngli  suglarin  antimikrobiyal
duyarlilik testi BD Phoenix ID/AST otomatize sistemi
ile 17 farkli antibiyotik i¢in ¢alisildi. Bu antibiyotikler;
amikasin (AMK), ampisilin (AMP), aztreonem
(ATM), seftiakson (CRO), sefuroksim (CXM),
seftazidim (CAZ), siprofiloksasin (CIP),sefazolin (CF),
ertapenem (ETP), gentamisin (GEN), imipenem (IPM),
levfloksasin (LVX), sefepim (FP),sefotaksim (CTX),
meropenem (MEM), tigiseklin (TGC) ve kolistin
(CST)den olugmaktaydi.

GSBL Tanisinin Dogrulanmasi/Gradiyent Test
Calismasi

EUCAST  kriterleri ~ dogrultusunda  sefotaksim/
klavulanik asit ya da seftazidim/klavulanik asit ya da
sefepim/ klavulanik asit E-testleri ile GSBL varlig
arastirildi. Minimal inhibitér konsantrasyon (MIK)
degerinin =8 mm veya elips seklinde bozulmasi pozitif
olarak kabul edildi.
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Disk Difiizyon Calismasi

[zolatlarin karbapenemaza duyarliliklarinin
belirlenmesi i¢in McFarland No:0,5 bulanikligina
ayarlandiktan sonra Mueller-Hinton agar (MHA)a
ekimi yapildi, ETP (10 mg), IMP (10 mg) ve MEM (10
mg) antibiyotik diskleri yerlestirilmistir. Antibiyotik
duyarlilik sonuglar1 EUCAST 6nerileri dogrultusunda
degerlendirildi.

Genotipik Testler

*«DNA izolasyonu: Kiiltiirde iiremis kolonilerden bir
6ze dolusu alinarak, 500 pul TE tamponu (10 mMTris,
1 mM EDTA, pH 8,0) ile suspanse edildi.15,000xgde
10 dksantrifiijlendikten sonra, siipernatant atildi.
Cokeltiye ikinci kez ayniislem uygulandi. Stipernatant
atildiktan sonra, ¢okelti 250 uldistile su ile siispanse
edildi ve 20 dk boyunca kaynar su banyosunda
bekletildi. Santrifiijleme isleminden sonra DNA
iceren slipernatant steril mikrosantrifiij tiiplerine
aktarildi. Test siiresine kadar -40°C’ de bekletildi.
Karbapenemaz diren¢ genlerinin arastirilmasinda
kullanilan primer dizileri Tablo 1'de verilmistir.

Tablo 1. Karbapenemaz direng genlerinin arastirilmasinda

kullanilan primer dizileri

Primerler
mcr-1F 5 GGGCCTGCGTATTTTAAGCG 3’
mcr-1 R 3> CATAGGCATTGCTGTGCGTC 5
oxa-48 F 5 TTGGTGGCATCGATTATCGG 3’
oxa-48 R 3> GAGCCACTTCTTTTGTGATGGC 5°

«PZR kosullar1: mcr-1reaksiyon karisim igin 13,9 pl
dH,O, 2,5 pl 10XBuffer (Mg** free, Biomatik 1,25
Ml), 2,5 ul MgCl, (Biomatik 25 mM), 0,5 ul ANTPMix
(Blirt 2 mM), 0,25 pl primerler, 0.1 pl TagPolimeraz
(Biomatik 5U/ul) ve 5 pl kalip DNA eklendi (1).
Hazirlanan PZR karigimi 1s1 dongii cihazinda
(MultigeneOptimaxLabnet) 95°Cde 5 dk, 95°Cde
30 sn, 60°Cde 30 sn, 72°Cde 30 sn (40 dongii),
72°Cde 5 dk dongiisiinde gergeklestirildi.Reaksiyon
tamamlandiktan sonra, amplikonlar +4°Cde ¢alisma
giiniine kadar bekletildi.

blaOXA-48reaksiyon karisim i¢in 14,65 pl dH,O,
2,5 pl 10XBuffer (Mg** free, Biomatik 1,25 Ml),
2,0 ul MgCl, (Biomatik 25 mM), 0,5 pl ANTPMix
(Blirt 2 mM), 0,25 ul primerler, 0,1 pl TaqPolimeraz
(Biomatik 5U/ pl) ve 5 pl kalip DNA eklendi (1).
Hazirlanan PZR karigimi 1s1 dongii cihazinda
(MultigeneOptimaxLabnet) 95°Cde 5 dk, 95°Cde 30
sn, 58°Cde 30 sn, 72°Cde 30 sn 72°C (30 Dongii)de
dk  dongiisiinde  gergeklestirildi. ~ Reaksiyon
tamamlandiktan sonra, amplikonlar +4°Cde ¢alisma
giniine kadar bekletildi.Agaroz jel elektroforezi
%1,5 m/v konsantrasyon, 1 saat, 100 V'da 1X TBEde
gortntiilendi.

BULGULAR

Calismaya 39 (%65) A. baumannii, 11 (%18) P, aeruginosa
ve 10 (%17) K. pneumoniae susu dahil edildi. Cesitli
servislerde yatan hastalardam alinan klinik ornekler;
trakeal aspirat, idrar, kan, balgam ve yara drneklerinden
olugmaktayd.

[zolatlarin %50 (30)’si idrar, %28 (17)’i trakeal aspirat,
%13 (8)' balgam, %5 (3)i yara ve %4 (2)i kan
orneginden olusmaktaydi.

Gradyen testi sonucunda ¢alismada kullanilan
tim  izolatlarin  GSBL  direttigi  saptandi. GSBL
tanimlamasindan sonra suglarin karbapenem grubu
antibiyotiklere duyarliligi disk difiizyon yontemiyle
caligildi. Izole edilen suslarda otomatize sistemle saptanan
karbapenem duyarlilik sonuglari ile disk diftizyon testi ile
belirlenen duyarlilik sonuglar1 %100 uyumlu bulundu.

PZR sonuglarina gore; A. baumannii suslarinin 10
tanesinde, K. pneumoniae suslarinin bir tanesinde ve P
aeruginosa suslarinin bir tanesinde mcr-1 geni saptandi.
A. baumannii susunun 5 tanesinde, K. pneumoniae
suslarinin 2 tanesinde blaOXA-48 geni saptandi. A.
baumannii susunun bir tanesinde her iki genin varlig
tespit edilmistir. Direng geni tespit edilen tiim suslarin
aztreonama direngli oldugu tespit edildi.

Calismamiza dahil edilen tim bakteri suslarinin
tamaminin kolistine duyarli oldugu tespit edildi.

TARTISMA

Enterobacteriaceae grubunda antibiyotik direnci 6nemli
bir halk sagligi problemidir. Karbapenem direncinin
ortaya c¢ikmasi ile tedavi protokollerinin planlanmasi
daha karmagik bir hal almistir. Belirgin karbapenem
direncinin ortaya ¢ikmast i¢in, azaltilmis gegirgenlik veya
coklu-ila¢ disa akis pompalarinin asir1 ekspresyonu gibi
diren¢ mekanizmalar1 gereklidir (8). Karbapenemlere
diren¢ gelisimi enzimatikinaktivasyon, hedef bolge
ve efflux (atim) pompalarindaki mutasyonlardan
kaynaklanabilir (9). Karbapenemaz iiretimi klinik olarak
en onemli diren¢ mekanizmasidir. Ciinkii neredeyse
tiim beta-laktam antibiyotikleri hidrolize edebilen, yatay
olarak plazmidler veya transpozonlara aktarilabilen,
genlerle kodlanan ve genellikle diger direng etkenleriyle
iligkili enzimlerdir (10). Ozellikle toplumda dolasan
diren¢ genlerinin varligi bu sorunun ana kaynagini
olusturmaktadir.Son yillarda dolasgimda saptanan genler
blaKPC, blaVIM, blaIMP ve blaOXA-48dir (11).

Karbapenemaz iireten Enterobakterlerin ortaya ¢ikmasi
ve diinya genelinde yayilmas1 6nemli bir klinik endiseye
sebep olmaktadir. Clinkii karbapenemler GSBL iireten
¢oklu ilag direngli Enterobacteriaceae iiyelerinin neden
oldugu ciddi enfeksiyonlarin tedavisinde ilk sirada tercih
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Sekil 1. Gradyen testi ile GSBL tayini. GSBL tiretmeyen bir sus. (Sag)
GSBL iireten bir susunseftazidim MIC >256 mg/mL iken, seftazidim/
klavulonik asit MIC degerinin 38 kat azaldig: goriilmektedir (7)

1 2 3 45 6 7 8 9 10

Sekil 2. Her ii¢ antibiyotik kombinasyonuna gore karbapeneme de
direngli olan izolat/ zon i¢in tiremeler (Cift disk sinerji yontemi)
(Baska bir ¢aliymadan alint1 yapilmistir)

1 2 3 4 5 6 7 & 910 11 12 13

Resim 1: mcr-1 geninin bant gorintiisi

1) Haelll Marker, 2) Negatif kontrol, 3) Pozitif kontrol, 4) Ornek, 5) Ornek, 6) Ornek, 7)
Ornek, 8) Ornek, 9) Ornek, 10) Ornek, 11) Ornek, 12) Ornek, 13) Haelll marker
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Resim 2. blaOXA-48 geninin bant goriintiisii

1) Marker, 2) Pozitif kontrol, 3) Ornek, 4) Ornek, 5) Ornek, 6) Ornek, 7) Ornek, 8)
Ornek, 9) Ornek, 10) Negatif kontrol

edilen ilaglardandir.

Besi hayvanlarinda kolistin direngli E. coli prevalansinin
artmast bununla birlikte A. baumannii ve P aeruginosa
kolistin direnci saptanan diger tiirlerdir (12). 2009-2012
yillar1 arasinda tilkemizde yapilan bir ¢alismada Klebsiella
tiirleri (spp.)’nin kolistin duyarliliklar: arastirilmis ve yillara
gore kolistin direnci %3’ten %10’ daha sonrasinda %20’ye
yiikseldigi bildirilmistir (13).

Cinde 2016 yilinda hayvansal kaynakli bir susta mcr-
1 geninin tespit edilmesi ile ilerleyen yillarda insan
ve hayvansal kaynakli, farkli tiir suslarda da mcr-
1 geni raporlanmistir (14). Cogunlukla E. coli ve K
pneumoniaede olmak tizere mcr-1 geninin yaygmliginin
artmast endise kaynagidir (3). Son aragtirmalar dokuz
farkli mcr geninin bulundugunu ve bunlarin insan ve
hayvan kaynakli oldugunu gostermistir. Cinde yapilan pek
¢ok arastirmada hayvanlardaki mcr-1 gen prevalanst %20,
insanlardaki ise %1 oraninda rapor edilmistir. Avrupanin
bazi tilkeleri, Kuzey ve Giiney Amerika, Asya ve Afrikada
yapilan gesitli ¢alismalarda plazmid aracili mcr-1 genine
besinlerde, hayvanlarda ve insanlarda rastlanmistir (15).
Ayni anda mcr-1 ve blaOXA-48’1 birlikte barindiran E. coli
izolatlarina iligkin raporlar nadirdir (16).

Avrupa Hastalik Onleme ve Kontrol Merkezi (ECDC),
K. pneumoniae izolatlarin arasinda karbapenem direng
egilimi 2014’te %1,8den, 2017 yilinda %8,6’ya yiikseldigini
bildirmistir  (17). Ulkemizde 2001 yilinda klinik
izolatlarda karbapenem diren¢ genlerinden blaOXA-48
tespit edilmesinden bes yil sonra blaOXA-48 pozitif K.
pneumoniae hastane salginlar1 goérillmistiir (18).

Yildiz ve ark. (19) 2019 yilinda 26 merkezden toplanan
GSBL pozitif 493 E. coli ve K. pneumoniae izolatlarinda
karbapenem diren¢ oranlarini ve direngten sorumlu
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genleri aragtirmistir. Izolatlarin %49,7’si ETPe, %40,6’s1
IMPe ve %43t MEMe direngli saptanmus, IMP ve MEMe
direngli izolatlarin tiimiinde diren¢ gen varlig1 genotipik
olarak tespit edilmistir. Genotipik olarak 493 izolatin
%52,2 (207)sinde karbapenemez direng gen varligi ve
blaOX A-48%e sahip 108 sus tespit edilmistir. Sundugumuz
calismada suslarin tamami en az bir karbapeneme direngli
olarak saptandi. Ayni anda ti¢ karbapeneme direngli sus
tespit edilmemistir. Suglarin gen bolgelerine baktigimizda;
12 izolatta mcr-1, 7 izolatta bla , . geni tespit edilmistir.
Ayni zamanda bir izolatta her iki genin varligi tespit
edilmistir. Arabaci ve ark. (20) 2019 yilindaki ¢alismasinda
57 GSBL pozitif izolatin 47’sinde (%82,45)blaoxa-48 genini
ve 3 izolatta mcr-1 geninin varligini bildirmistir. Bizim
caliymamizda blaoxa-48 geninin saptanma orani %12dir.

Bilal ve ark. (21) 2021 yilinda yapmis oldugu caligmada,
GSBL pozitif 129 izolatin 30 (%25)'unda blaoxa-48
ile dort izolatta mcr-1 genin varligini tespit etmistir.
Caligmada transkonjugasyon testi ile, mcr-1, bla KPC-
2 ve bla NDM-1 genlerinin plazmitler {izerindeki transfer
edilebilirligini ve lokalizasyonunu dogrulayarak PFGE
plazmit tipi tespit edilmistir. mcr-1 ve blaoxa-48 direnci
saptanan tiim izolatlarda kolistine de direngli oldugu rapor
edilmistir. Caligmamizdaki tiim suglarin kolistine duyarl
ve karbepenem grubu antibiyotiklerden en az birine kars:
direngli oldugu saptand:

Parlak ve ark. (22) 2021 yilinda yapmus olduklar1 ¢alismada,
47 adet karbapenem direngli ve 80 adet karbapeneme
duyarl olmak iizere 127 K. pneumoniae susunda GSBL
enzimi ve OXA-48 enzimini arastirmislardir. izolatlarin
%46 (58 izolat)’st GSBL pozitif bulunmus ve tiim izolatlarda
%33’tinde blaoxa-48 gen bolgesi tespit edilmistir(22).
Sundugumuz ¢alismadaki suglarin tamaminda GSBL
enzimi pozitifti.

Fransada Caspar ve ark. (23)nin 2017 yilinda yaptiklar
bir ¢alismada GSBL pozitif bir K. pneumoniae susunda
mcr-1 genine rastlanmistir. Yeni Kaledonyada Robin ve
ark. 2016 yilinda yaptiklar bir ¢aligmada, 48 GSBL pozitif
E. coli susunun 2’sinde mcr-1 geni (%4,2) bildirmislerdir
(24). Finlandiyada Grondahl ve ark. (25) tarafindan ilk kez
2016 yilinda GSBL pozitif 1 E. coli susunda mcr-1 genine
rastlanmigtir. Bizim calismamizda da 12 izolatta mecr-1
direng geni tespit edilmistir.

Kolistin direnci, 6zellikle mcr-1 genlerinin ESBL, MBL,
NDM genleri gibi diger ¢oklu ilag direng genleri ile birlikte
bulunmasi ve pan-ilag direncinin ortaya gikma olasiligs ile
hayat: tehdit eden enfeksiyonlarin tedavisi i¢in biiyiik bir
sorun haline gelmistir. El-Baky ve ark. (26) 2020 yilinda
175 P, aeruginosa susunda kolistin direncini disk-difiizyon
yontemi ve agar diliisyon yontemiyle arastirmaislar, kolistine
direnci saptandiklar1 suslarda ise molekiiler yontemlerle
mcr-1 gen bolgelerini aragtirmistir. Calismada, 8 izolatta

mcr-1 gen bolgesi ve bu izolatlarin kolistine direngli
oldugunu rapor edilmistir. Bizim ¢alismamizda gen bolgesi
tespit ettigimiz izolatlarin tiimii kolistine duyarli idi.

Hameed ve ark. (27) 2019 yilinda 62 A. baumannii ve 84
P aeruginosa izolatinin mcr-1 gen bolgesi arastirdiklar
calismada, her iki izolattan birinde olmak {izere 2 izolatta
gen bolgesini tespit etmislerdir. Bizim ¢aligmamizda
toplamda 12 izolatta mcr-1 gen bolgesi tespit edilmistir.

Calismamizda, kolistin direncinin referans yontem
olan swvi1 mikrodiliisyon yontemiyle ¢aligilmamasi
calismamizin kisithiligr idi.

SONUC

Diinya genelinde yapilan ¢alismalardaki direng oranlari
oldukg¢a farklilik gosterebilmektedir. Bu farkliliklarin
sebepleri olarak antibiyotik kullanimindaki hatalar
veya yogun antibiyotik kullanimi olabilir. Ayrica
veteriner hekimlikte kullanilan yiiksek antibiyotik orani
direncin artmasinin sebeplerindendir. Karbapenemaz
sentezleyen izolatlarin dagilimlarinin takip edilmesi ve
uygun tedavinin belirlenmesi agisindan bu izolatlarin
saptanmas! olduk¢a Onemlidir. Tibbi mikrobiyoloji
laboratuvarlarindakarbapenemaz varliginin ve gen
varliginin  belirlenmesinde hizli, tekrarlanabilir ve
yitksek dogrulukla saptanmasiamaciyla uygulanabilecek
yontemlerin belirlenebilmesine ihtiya¢ duyulmaktadir.
In house PZR yontemi kolay uygulanabilir, ucuz ve
yaygin olarak kullanilmaktadir.

Sonug olarak, fenotipik yontemlerle (disk -difiizyon,
otomatize sistemler vb.) karbapeneme direngli olarak
saptanan Gram-negatif bakterilerde diren¢ genlerinin
molekiiler yontemlerle de arastirilmasi tedavi secimi
ve enfeksiyon kontrolii agisindan vyararli olacaktir.
Bunun i¢in, daha fazla sayida bakteri susunda
fenotipik yontemlerle in house genotipik yontemlerin
karsilastirildig1 baska calismalara da ihtiya¢ oldugu
goriisiindeyiz.

ETIK BEYANLAR

Etik Kurul Onayr: Calismada kisiye ait biyolojik
materyal kullanilmamistir, kisisel veri yoktur. Caligma
laboratuvardan izole edilen bakteri suslarinda yapildig:
i¢in etik kurul karar1 gerektirmemektedir.

Hakem Degerlendirme Siireci: Harici ¢ift kor hakem
degerlendirmesi.

Cikar Catismasi Durumu: Yazarlar bu ¢aliymada
herhangi bir ¢ikara dayali iliski olmadigini beyan
etmislerdir.

Finansal Destek: Yazarlar bu ¢aligmada finansal destek
almadiklarini beyan etmislerdir.
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Yazar Katkilar:: Yazarlarin tiimii; makalenin tasarimina,
yuriitiilmesine, analizine katildigini ve son siiriimiinii
onayladiklarini beyan etmislerdir.
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ABSTRACT

Objective: Tinnitus and vertigo are common audiovestibular symptoms in the population. Many diseases can lead to the appearance of these symptoms, but the exact cause can
often not be determined. It has been suggested that compression of the cranial nerves by vascular structures may be the cause of various clinical manifestations. This is known
as microvascular compression syndrome. Some studies have stated that vascular compression syndromes are a serious pathology, while many studies have argued that vascular
compression is only a radiological finding. We aimed to contribute to the literature on vascular compression syndrome and vascular loop types, which is still a controversial topic,
and to determine the location of the diameter change in the anterior inferior cerebellar artery in the compression syndrome.

Material and Method: Patients who underwent a Magnetic Resonance Imaging (MRI) examination of Temporal Bone due to a complaint of tinnitus or vertigo were retrospectively
examined. The complaints of the patients, the diameters of the anterior inferior cerebellar artery (AICA) and the types of vascular loop were evaluated in the high resolution 3D fast
imaging employing steady-state acquisition (FIESTA) sequence, according to the CHAVDA classification. The statistical relationship between the age of the patients, anterior inferior
cerebellar artery diameters and vascular loop types and their clinical manifestations was investigated.

Results: A total of 52 patients were enrolled in the study, of which 28 (53.8%) were male and 24 (46.2%) were female. The mean age of all patients was 47.58+18.734 years. The mean
right AICA diameters of the patients were 1.10+0.206 mm, the mean left AICA diameter was 1.11+0.253 mm. Type 1 in 29 patients, type 2 in 12 patients, type 3 vascular loop in 4
patients were observed for the right side, while type 1 in 29 patient, type 2 in 12 patients, and type 3 in 7 patients were observed for the left side. There was no significant difference
between vascular loop and tinnitus on the right and left (p=0.705; p=0.335, respectively). There was no significant difference between the right vascular loop and the left vascular
loop and the vertigo (p>0.999; p=0.425, respectively). There was no significant difference between the right tinnitus, left tinnitus and vertigo in terms of the diameters of the right
and left AICA in the patients (p=0.782; p=0.762; p=0.408; p=0.915, respectively).

Conclusion: Vascular compression syndromes are clinical conditions that show symptoms over cranial nerves. Although the vascular loop syndromes originating from AICA have
been discussed a lot recently, it is seen that there is no definite opinion. In our study, no association of AICA diameter and vascular loop type with clinical findings was found.

Keywords: Vascular loop, anterior inferior cerebellar artery, vertigo, tinnitus
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Amag: Tinnitus ve vertigo popiilasyonda yaygin goriilen audiovestibuler semptomlardandir. Pek ¢ok hastalik bu belirtilerin ortaya ¢ikmasina yol agabilir. Ancak kesin sebep ¢ogu
zaman belirlenemez. Kranial sinirlerin vaskiiler yapilar tarafindan kompresyonunun gesitli klinik bulgularin sebebi olabilecegi 6ne siiriilmiistiir. Bu mikrovaskiiler kompresyon
sendromu olarak bilinir. Baz1 ¢alismalar vaskiiler kompresyon sendromlarmin ciddi bir patoloji oldugunu ifade ederken pek ¢ok galismada ise vaskiiler kompresyonun sadece
radyolojik bir bulgu oldugu savunulmaktadir. Halen tartigmali bir konu olan vaskiiler kompresyon sendromu ve vaskiiler loop tipleri hakkinda literatiire katk: saglamayi, anterior
inferior serebellar arterdeki (AICA) ¢ap degisikliginin kompresyon sendromundaki yerini belirlemeyi amagladik.

Gereg ve Yontem: Tinnitus veya vertigo sikayeti nedeniyle Temporal Kemik Manyetik Rezonans Goriintiilleme tetkiki yapilan hastalar retrospektif olarak incelendi. Hastalarin
sikayetleri, anterior inferior serebellar arter’in ¢ap: ve vaskiiler loop tipi CHAVDA smiflandirmasina gore yiiksek rezoliisyonlu 3 boyutlu fast imaging employing steady-state
acquisition (FIESTA) sekansinda degerlendirildi. Hastalarin yagi, anterior inferior serebellar arter gaplar1 ve vaskiiler loop tipleri ile klinik bulgular1 arasindaki istatistiksel iliski
aragtirildi.

Bulgular: Calismaya toplamda 52 hasta alinmis olup bu hastalarin 28’ (%53,8) erkek, 24’ii (%46,2) kadindir. Tiim hastalarin yas ortalamasi 47,58+18,734 yildir. Hastalarin sag AICA
caplarinin ortalamasi 1,10+0,206 mm, sol AICA ¢ap ortalamasi 1,110,253 mmdir. Sag taraf igin 29 hastada tip 1, 12 hastada tip 2, 4 hastada tip 3 vaskiiler loop gozlenirken sol
taraf igin ise 29 hastada tip 1, 12 hastada tip 2, 7 hastada tip 3 gozlenmistir. Sagda ve solda vaskiiler loop ile tinnitus arasinda anlamli bir farklilik bulunmamustir (sirasiyla p=0,705;
p=0,335). Sag vaskiiler loop ve sol vaskiiler loop ile vertigo arasinda anlaml bir farklilik bulunmamustir (sirastyla p>0,999; p=0,425). Hastalarda sag tinnitus, sol tinnitus ve vertigo
goriliip gorilmemesi arasinda sag ve sol AICA ¢aplar1 agisindan anlami farklhilik bulunmamistir (sirasiyla p=0,782; p=0,762; p=0,408; p=0,915).

Sonug: Vaskiiler kompresyon sendromlar: kranial sinirler tizerinden belirti gosteren klinik durumlardir. AICA kaynakli vaskiiler loop sendromlar1 son zamanlarda oldukga tartigilsa
da kesin bir kanaat elde edilmedigi goriilmektedir. Calismamizda AICA gapinin ve vaskiiler loop tipinin klinik bulgularla birlikteligi saptanmamistir.

Anahtar Kelimeler: Vaskiiler loop, anterior inferior serebellar arter, vertigo, tinnitus
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INTRODUCTION

Tinnitus is the perception of a sound by the patient
without any acoustic stimulus. It is a common disorder
that occurs in 7-12% of the general population (1). It is
known as a problem that mostly affects men between the
ages of 40-70 (2). It can be pulsatile or non-pulsatile. If it
is longer than 6 months, it is called chronic, if it is short,
it is called acute (3-5). In the etiology of tinnitus, factors
such as trauma, drugs, the common cold, and Menieré’s
disease may take place. History taking, otolaryngological
examination, neurological examination, and radiological
methods help us to identify treatable causes of tinnitus
(1). However, precise information about the etiology
cannot be obtained in most patients (1,3)

Like tinnitus, sensorineural hearing loss (SNHL) and
vertigo are common audiovestibular symptoms. Many
diseases can cause these symptoms to occur. However, the
exact cause cannot be determined most of the time (6).

It has been suggested that compression of the cranial
nerves by vascular structures may be the cause of
various clinical findings (7). This condition is known as
microvascular compression syndrome (1,8-10). Vascular
compression can cause recurrent vertigo, fluctuating
hearing loss, and tinnitus. Ocular motor dysfunction
may accompany the picture (11).

In 1875, hemifacial spasm due to facial nerve compression
of a vertebral artery aneurysm is the first case reported as
a sign of vascular compression (12). Trigeminal neuralgia
has also been reported as neurovascular compression
syndrome (13,14). In 1936, McKenzie also reported that
vascular compression may be associated with Menieré’s
disease. (15). A case of vascular compression to the 5%
nerve without aneurysm was reported in 1959 (16). Ehni
and Woltman also stated that vascular compression can
cause hemifacial spasm (17). In 1975, Janetta showed that
redundantarterial loops can cause clinical symptoms such
as hearing loss, tinnitus, vertigo, and hemifacial spasm
with microvascular compression (14,18). Schwaber
also suggested that vertigo, tinnitus, and sensorineural
hearing loss occur due to hypofunction or hyperfunction
of the 8th nerve (19). Reissner and Schuknecht claimed
that there is no correlation with hearing loss, tinnitus,
vertigo and Menieré (20).

It has been claimed that tinnitus, vertigo or hearing loss in
vascular compression syndrome occurs by the mechanism
of local demyelination, decrease in vascular perfusion,
nerve reorganization or axonal hyperactivity in the nerve
due to compression or a contact vessel (18,21-24) In some
studies, the relationship between hearing loss and AICA
in the internal acoustic canal (IAC) is mentioned, and in
some studies, the relationship between AICA location and
audiovestibular symptoms (25,26).
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AICA aneurysms can cause symptoms related to
compression of the 5th, 6th, 7t 8th  9th  10th  and
11* cranial nerves (27). Symptoms of aneurysmal
compression, vascular loop syndromes and 8% nerve
tumor are the same (28). In this case, temporal bone MRI
examination is a necessary condition.

MRI has become the standard for examination of
the posterior fossa and IAC (29). Advances in MRI
sequences have enabled detailed visualization of
vascular structures and cranial nerves (7). MRI provides
very useful information in patients with audiovestibular
dysfunction (6).

We planned this study to contribute to the literature
on vascular compression syndrome, which is still a
controversial issue, and to contribute to the clinical
manifestation of the diameter change in AICA, which
may cause a mass effect similar to the aneurysm.

MATERIAL AND METHOD

This study was planned as a retrospective study. At
all stages, the 1964 Declaration of Helsinki, national
research committee standards and ethical guidelines
were meticulously complied with. This study was
approved by Ankara Medipol University Non-
interventional Clinical Research Ethics Committee
(Date: 23.09.2021, Decision No: 37).

Study Plan and Patient Selection Criteria

Patients who underwent temporal bone MRI
examination at the imaging center between January
2020 and July 2021 were evaluated retrospectively.
Patients who had undergone surgery, patients with
infection, abscess, fracture, hematoma and malignant
mass, and patients younger than 18 years of age were
excluded from the study group. It was noted whether
vertigo and/or tinnitus were present in the complaints
of the remaining 52 patients. The type of vascular loop
on 104 sides of 52 patients was determined, and the
diameter of the anterior inferior cerebellar artery was
measured (Figure 1-3).

Figure 1. Type 1 vascular loop on the left (white arrows)
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Figure 3. Type 3 vascular loop on the left (white arrows)

MRI examinations were performed using 1.5 T (Tesla)
(Signa Explorer, GE Healthcare, USA) MRI scanners.

Routine sequences included in the standard protocol
were taken in MRI examinations. Diameter of vascular
structure and loop were evaluated axial and coronal
high resolution 3D fast imaging employing steady-state
acquisition (FIESTA) (TR: 6.5 ms; TE: 2.5 ms; section
thickness: 1 mm; slice spacing: 0.7 mm; matrix: 416 x
416; field of view: 200 x 200 mm) sequence.

Images in the collection environment of the center were
examined on two separate dates by a radiologist with
22 years of experience using the Picture Archiving and
Communication System (PACS).

Statistical Analysis

In the study, meantstandard deviation for numerical
parameters, number (n) and percentage (%) for
categorical data were given as descriptive statistics.
Student’s t test was used for comparisons between groups
for each side, since parametric test assumptions were
met, and Fisher’s exact test was used for comparison
of categorical data. Pearson chi-square test was used to
examine the linear relationship. P<0.05 was considered
statistically significant in the analyses. All analyzes were
made using IBM SPSS v22 program.

Intra-observer reliability coefficients were determined
using Pearson correlation coefficients. Reliability
coefficients above 0.7 were considered acceptable.

RESULTS

A total of 52 patients were included in the study, of
which 28 (53.8%) were male and 24 (46.2%) were
female. The mean age of all patients was 47.58+18.734
years. In the study, right AICA could not be visualized
in 7 of 52 patients and left AICA in 4 patients. The
mean right diameter of 45 patients was 1.10+0.206
mm, and the mean left diameter of 48 patients was
1.11+0.253 mm. For the right side, type 1 vascular loop
was observed in 29 patients, type 2 in 12 patients, and
type 3 in 4 patients, while for the left side, type 1 was
observed in 29 patients, type 2 in 12 patients, and type
3in 7 patients.

The distribution of the number of patients according to
vascular loop types is given in Table 1.

Table 1. Distribution of patient numbers according to vascular
loop types

GROUP : Vascular Loop

Right n (%) Left n (%)
Type 1 29 (64.4) 29 (60.4)
Type 2 12 (26.7) 12 (25.0)
Type 3 4(8.9) 7 (14.6)

There was no significant difference between the right
vascular loop and tinnitus right, and between the left
vascular loop and tinnitus left (p=0.705; p=0.335,
respectively) (Table 2).

Table 2. Comparison of right/left tinnitus between right/left
vascular loop

Vascular Tiilinilﬂls " Vascular Tirﬁg{i{us "
Loop Right n (%% ) p Loop Left n (%) p
Type 1 9 (31.0) Type 1 6 (20.7)
Type 2 4(333) 0705  Type2 5(417)  0.335
Type 3 2 (50.0) Type 3 2 (28.6)
*: Fisher-Freeman-Halton Exact Test

There was no significant difference between right vascular
loop and left vascular loop with vertigo (p>0.999, p=0.425
respectively) (Table 3).

Table 3. Comparison of vertigo between right/left vascular loop

Vascular Vertigo * Vascular  Vertigo =
Loop Right n (%) Loop Left n (%) p
Type 1 11 (37.9) Type 1 6 (20.7)
Type 2 5(41.7) >0.999 Type 2 5(41.7) 0.425
Type 3 1(25.0) Type 3 2(28.6)
*: Fisher-Freeman-Halton Exact Test
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There was no significant difference between the presence
of right tinnitus, left tinnitus and vertigo in terms of
diameter right/left (p=0.780; p=0.762; p=0.408; p=0.915,
respectively) (Table 4-6).

Table 4. Comparison of diameter in terms of vertigo

Vertigo Negative Vertigo Positive p*

1.08+0.200
1.11+0.258

1.14+0.218
1.12+0.251

0.408
0.915

Diameter Right (mm)

Diameter Left (mm)
*: Student’s t Test

Table 5. Comparison of diameter in terms of right tinnitus

Tinnitus Right Tinnitus Right .
Negative Positive P

1.10+0.223 1.11+0.164 0.780

Diameter Right (mm)
*: Student’s t Test

Table 6. Comparison of diameter in terms of left tinnitus

Tinnitus Left ~ Tinnitus Left "
Negative Negative
Diameter Left (mm) 1.11+0.274 1.13+£0.193 0.762

*: Student’s t Test

There was no linear relationship between age and right
diameter and between age and left diameter (p=0.386;
p=0.100, respectively). There was no significant age
difference between right and left vascular loop types
(p=0.864; p=0.075, respectively).

There was no significant difference in age between the
presence of right tinnitus, left tinnitus and vertigo in the
patients (p=0.252; p=0.329; p=0.785, respectively).

The reliability of the measurements was tested, the intra-
observer reliability were found between 0.95-0.98. Results
were considered safe and measurements were averaged.

DISCUSSION

AICA originates from the basilar artery and is usually in
the form of a single root, surrounds the pons near the
6th, 7th and 8t nerves (30). Fomkina et al. (31) described
AICA as the smallest all of cerebellar arteries. Its course
varies widely among individuals (27). AICA branches off
from the basilar artery and provides blood supply to the
labyrinth, brainstem, and cerebellum. The course shows
variation. In some cases it can be seen in the IAC (20).
The labyrinthine artery, a branch of AICA, is the only
artery of the labrynth, cochlea and vestibular organs (32).

Cerebellar infarction at the AICA irrigation territory
causes unilateral hearing loss (33). AICA occlusion is a
serious problem for the patient, especially if the posterior
inferior cerebellar artery (PICA) is thin (34). It has even
been said that occlusion of AICA can be fatal. It may
cause ischemic necrosis of the membranous labyrinth,
spinal tract, trigeminal nerve, or mid-lower cerebellar
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peduncle (20).

Kim et al. (35) stated that ischemia in the labyrinthine
artery, which is a branch of AICA, may cause idiopathic
sudden sensorineural hearing loss (ISSHL), while
variations of AICA are not effective on ISSHL, vertigo and
tinnitus. However, in the same study, it was reported that
the shape of AICA in cerebellopontine angle may make a
difference in the quantitative evaluation of hearing.

Sunderland (36) reported that AICA was intimately
related to the facial and vestibulocochlear nerves in 64%
of cases.

AICA aneurysms may show signs of mass effect or
subarachnoid hemorrhage (27). This information was
the reason why we included the diameter measurement
while planning this study. However, we could not
prove the relationship between diameter changes and
audiovestibular symptoms.

McDermott et al. (7) introduced a new classification of
the AICA vascular loop in 2003 (Chavda classification).
Accordingly, if they saw AICA in cerebellopontine angle
(CPA), they called it type I vascular loop. It enters the
IAC, but if it is more than 50%, they classify it as type II,
if it is more than 50% extended in IAC, they classify it as
type III vascular loop. In previous cadaver studies, AICA
was determined as 19-40% outside the pore, 33-56% in
the pore, and 25-27% within the IAC. In our study, 64.4%
type I, 26.7% type II and 8.9% type III on the right; 60.4%
type I, 25% type II and 7% type III on the left, vascular
loop appearance is consistent with the literature findings.

In their study using the Chavda classification, Erdogan
et al. (29) examined 374 temporal bones of 187 patients
and stated that 108 of them had vascular loops. However,
there seems to be some confusion in the literature for the
definition of the vascular loop. Because in most cases,
all AICAs are evaluated in three types according to their
localization, regardless of whether a figural loop is seen
or not. McDermott (7) classified all AICAs as vascular
loops. In our opinion, Erdogan et al’s approach is more
accurate in terms of the vascular loop. Since in our study
we measured the diameter of all AICAs, not just the loop,
we preferred the Chavda classification to describe the
localization. However, our recommendation is to modify
the Chavda classification and name the types as AICA
types, not as AICA vascular loop types.

Another classification for the AICA vascular loop is the
Gorrie classification. Accordingly, type 1: no contact,
type 2: adjacent, type 3: displacement in 8* nerve, type 4:
displacement in 7t and 8t nerves (26).

Prior to the Chavda classification, which was first
reported in McDermott et al. (7) AICA localization
was determined by its occurrence in CPA, in the pore
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(internal acoustic pore), and IAC. Prior to this study,
AICA localization was reported between 19-78% in CPA,
12-56% in the pore, and 5-27% in the canal in radiological
and cadaveric studies (36-38).

McDermott et al. (7) succeeded in imaging 100% of AICA
in 3D CISS sequence in their MR-based radiological
study. In their radiological study, Akgiin et al. (39)
reported that AICA was not observed on the right in
17.8% of cases and on the left in 18.5% of cases. On the
other hand, Fomkina et al. (31) reported the absence of
AICA bilaterally in 16% and unilaterally in 33% in their
cadaveric study. In our study, we could not follow AICA
bilaterally in some examinations. Our AICA incidence
rates are 86.5% (45/52) on the right and 92.3% (48/52) on
the left, which can be considered as high data among the
incidence rates presented in a large series. We think that
the high rates in recent studies are due to innovations in
MR technology and require the use of custom sequences
to be encouraged.

Akgiin et al. (39) measured AICA diameter as 1.26+0.43
mm in one of the rare radiological studies measuring
AICA diameter, and they did not mention clinical data
in the study. In cadaveric studies, the AICA diameter
was reported as 1.34+0.28 mm by Kawashima et al. (33)
and 1.09+0.06 mm by Fomkina et al. (31). In our study,
diameter averages are also compatible with these data. It
is said that the different findings in cadaver studies may
be due to fixation (40).

Nowé et al. (1) found in their study that 10 of 12
patients with vascular tinnitus and 41 of 46 patients with
nonpulsatile tinnitus had a vascular loop in the internal
acoustic canal. De Ridder et al. (10) said that there is a
strong relationship between pulsatile tinnitus and the
vascular loop. Demir et al. (3) in their recent study, found
that the type II vascular loop increased significantly in
tinnitus clinic by creating vascular compression. In
our study, however, no relationship was found between
vascular loop types and vertigo or tinnitus.

McDermott et al. (7) said that there is no relationship
between tinnitus and the vascular loop, but they say
there is a relationship between hearing loss and type II
and type III vascular loops. McDermott et al. found no
correlation between vascular loop calibration and clinical
data. This is the only study investigating the relationship
between the calibration of the AICA vascular loop and
audiovestibular symptoms. However, in this study, the
diameter of the vascular loop was not measured, and
it was evaluated as ‘large’ or ‘small’ according to the
facial nerve. Present study is the first in the literature
to investigate the relationship between AICA diameter
and tinnitus and vertigo. Although we could not detect
a relationship between clinical findings and diameter in
our study, we think that it is possible that studies in larger

series will yield different results.

Giiltekin et al. (41) also found no relationship between
tinnitus and vascular loop types. In the same study,
the angulation of the 8% nerve caused by the vascular
structure was also examined, and they reported that
the contribution of vascular compression syndromes to
audiovestibular symptoms such as vertigo and tinnitus
is not clear, and therefore operations to be performed
may be unnecessary. Ryu et al. (8,9) on the other
hand, recommended early decompression to prevent
irreversible damage to the nerve.

Sirikci et al. (42) reported that there was no
relationship between the vascular loop and nonspecific
cochleovestibular symptoms.

Grocoske et al. (43) in their study investigating tinnitus
and hypoacusis, could not find a relationship with the
vascular loop and stated that the vascular loop is not a
pathology but an MRI finding.

Erdogan et al. (29) also reported that the presence,
localization, or nerve contact is not related to clinical
symptoms.

We do not have clear information about the etiology of
the vascular loop. Senile elongation has been suggested
(28). However, in our study, no relationship was found
between age and diameter or tinnitus types.

CONCLUSION

Vascular compression syndromes are clinical conditions
that manifest through cranial nerves. Studies on the
clinical implications of vascular loop types originating
from AICA have yielded different results. In our study,
no association of AICA diameter and vascular loop type
with clinical findings was found. Our recommendation is
to study in large series with all the features of the vascular
structures. Thus, protecting patients from unnecessary
surgical interventions; however, for patients who need
it, strong evidence can be obtained that will enable an
operation decision to be made without delay.
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ABSTRACT

Introduction: Disabled is defined as a person who loses their physical, mental, spiritual, emotional, and social abilities to various degrees, and who therefore
has difficulty in adapting to social life and meeting daily needs. Our aim is to analyze those patients who applied to our hospital’s medical board due to
disability and to contribute to the statistics available in this area.

Material and Method: Between 2015 and 2019, variables such as gender, age, disability rate, report duration, and additional diseases were analyzed among
those patients who applied to Dr. Abdurrahman Yurtaslan Oncology Education and Research Hospital Health Board due to disability. Statistical Package for
the Social Sciences (SPSS) version 21 (SPSS Inc., Chicago, IL, USA) was used for statistical analysis of the study data.

Results: Of the 2237 patients, 41.9% (n=938) were men and 58.1% (n=1299) were women. Patients’ mean age, regardless of gender, was found to be 55.29+16.32
years. Patients” average disability score was 66.4+21.29; the three most common diseases were found to be cancer (n=1339, 28.19%), endocrinological and
metabolic diseases (n=578, 12.16%), and cardiovascular system diseases (n=1056, 22.23%), respectively. Patients with a disability rate of 40% or above
comprised 90% (n=2013) of the total number of patients; 5.1% (n=115) of the patients were fully dependent. Among all those who received reports, the rate of
patients who received continuous reports was 71.9% (n=1610). The proportion of patients under 65 years of age (n=1598, 71.4%) was found to be higher than
the proportion of patients above 65 years of age (n=636, 28.4%).

Conclusion: Hospital health boards play an important role in the detection and rating of disability. When we compared the data we obtained in our study with the
literature, several differences could be found. It is thought that these differences may be related to hospital roles or differences in interpretation among the various
health boards. For this reason, it is important to follow up whether the standards are applied as much as developing standards that will ensure unity in practice

Keywords: Balthazard, 40%, disability report, cancer

0z
Giris: Engelli, dogustan veya sonradan bedensel, zihinsel, ruhsal, duygusal ve sosyal yeteneklerini gesitli derecelerde kaybeden bu nedenle toplumsal yasama

uyum saglama ve giinliik gereksinimlerini karsilamada zorluk geken kisi olarak tanimlanmaktadir. Amacimiz hastanemiz saglik kuruluna engellilik nedeniyle
bagvuran hastalar1 analiz ederek bu alanda var olan istatistiklere katkida bulunmaktir.

Gereg ve Yontem: 2012-2019 yillar arasinda Dr. Abdurrahman Yurtaslan Onkoloji Egitim ve Arastirma Hastanesi Saghk Kurulu'na engellilik nedeniyle
basvuran hastalarda cinsiyet, yas, engellilik orani, rapor siiresi, ek hastaliklar gibi degiskenler analiz edildi. Istatistiksel analiz icin statistical package for the
social sciences (SPSS) version 21 (SPSS Inc., Chicago, IL, USA) kullanildi.

Bulgular: 2237 hastanin %41,9’u (n=938) erkek, %58,1’i (1299) kadinlardan olusmaktaydi. Cinsiyet ayrim1 olmaksizin bakilan yas ortalamasi 55,29+16,32,
engellilik puani ortalamasi 66,4+21,29; en sik goriilen ilk 3 hastalik 1. Kanser: n=1339 (%28,19) 2. Endokrinolojik ve Metabolik Hastaliklar: n=578 (%12,16)
3. Kardiyovaskiiler Sistem Hastaliklar1: n=1056 (%22,23) olarak tespit edildi. Engellilik oran1 %40 ve tizeri olanlar, toplam hasta sayisinin %90’m1 (n=2013)
olugturmaktaydi. Hastalarin %5,1’i (n=115) tam bagimliyd1. Tiim rapor alan hastalar arasinda siirekli rapor alan hastalarin orani %71,9 (n=1831) olarak tespit
edildi. 65 yas alt1 hastalarin orani (n=1598, %71,4) 65 yas iistii hastalardan (n=636, %28,4) daha fazla bulundu.

Sonug: Engelligin tespiti ve derecelendirilmesinde hastane saglik kurullar1 6nemli bir gorevi yerine getirmektedir. Calismamizda elde ettigimiz verileri
literatiir ile kiyasladigimizda farklihklarin oldugu goriilmistiir. Bu durumun hastane rolleriyle iligkisi olabilecegi gibi saglik kurullar: arasindaki yorum
farkliliklarindan da kaynaklanabilecegi diistiniilmektedir. Bu nedenle uygulamada birlikteligi saglayacak olan standartlarin gelistirilmesi kadar takibi de 6nem
arz etmektedir.

Anahtar Kelimeler: Balthazard, %40, engellilik orani, kanser
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INTRODUCTION

Disability is part of being human. Almost everyone will
be disturbed temporarily or permanently at some stage
of their life, and will encounter increasing difficulties as
they age (1). According to the definition made within
the framework of the legislation in Turkey, a disabled
person is someone “who loses his or her physical,
mental, spiritual, emotional and social abilities at various
degrees and therefore has difficulty in adapting to social
life and meeting daily needs” (2). It is estimated that over
one million people live with some form of disability in
Turkey. Due to the aging population in Turkey and the
increase in people with chronic health conditions, the
number of people with disabilities is gradually increasing
(3). The International Classification of Functioning,
Disability, and Health (ICF) has provided definitions
and classifications related to disability in order to create
a common language (4). The rate of severe disability
among the Turkish population is 2.9% across all age
groups, while moderate and severe disability is 15.3%.
The severe disability rate among women was 0.7% for the
0-14 year age group, 2.8% for the 15-59 year age group,
and 10.5% for the 60+ year age group; comparatively,
the severe disability rate among men was 0.7% for
the 0-14 year age group, 2.6% for the 15-59 year age
group, and 9.8% for the 60+ year age group. The global
rise in diabetes, cardiovascular diseases (heart disease
and stroke), mental disorders, cancer, and respiratory
diseases will have a profound effect on disability. These
diseases are estimated to account for 66.5% of all years
with disability in low- and middle-income countries
(1). Disability increases with aging in both genders.
Numerous studies show that ADL disability in old
age is an important medico-social problem (5-10). If
evaluated together with the economic development
of the countries, it has been reported that disability
decreased to 11.8% in countries with high incomes, and
18.0% in countries with low incomes (11). According
to the information obtained from the Address Based
Population Registration System, the population of
Turkey was 83,154,997 as of December 31, 2019; 50.2%
of this population were men and 49.8% were women.
The last study that estimates the distribution of disabled
people across Turkey on a provincial basis is the 2011
Population and Housing Survey’

According to the results of the Population and Housing
Survey Study, 6.9% (4,876,000 people) of those individuals
aged 3 years or over have at least one disability; 5.9%
for males and 7.9% for females. The European Union
Labor Force Survey conducted a special study on the
employment of disabled people in 2011. According to the
results obtained from this report, the rate of individuals
with a long-standing health condition or basic activity
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disorder is 33.2% in Turkey; the highest rate is seen in
Finland (56%) and the lowest is seen in Greece (14%).
The ‘National Disability Data System’ was created by the
Ministry of Family and Social Policies and, according
to these data, the number of disabled people alive is
2,533,209, of which 1,423,334 are men and 1,109,875 are
women. The number of people with severe disabilities is
777,569 (12,13).

The aim of this study is to contribute to the statistics
in this field by examining the health board records of
our hospital, which has an important patient potential
throughout Turkey, especially in Ankara and the
surrounding cities.

MATERIAL AND METHOD

The study was planned as cross-sectional, retrospective,
and descriptive study. Patients who applied to the Health
Board of Health Sciences University Abdurrahman
Yurtaslan Ankara Oncology Training and Research
Hospital between 2015 and 2019 were included in this
study. Ethical approval was received from Health Sciences
University Abdurrahman Yurtaslan Ankara Oncology
Training and Research Hospital Ethics Committee (Date:
08.07.2021, Decision No: 2021-06/1232). All procedures
performed in thisstudy were in accordance with the ethical
standards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration and its
later amendments or comparable ethical standards. The
International Statistical Classification of Diseases and
Related Health Problems (ICD-10) list, as approved by
the World Health Assembly, was used in the classification
of diseases (14). Variables such as gender, age, disability
rate, reporting period, and additional diseases were
analyzed among the study population. Disability rate
was calculated according to the Balthazard formula.
Statistical Package for the Social Sciences (SPSS) version
21 (SPSS Inc., Chicago, IL, USA) was used for statistical
analysis of the study data.

RESULTS

A total of 2,237 patients were included in our study,
of which 41.9% (n=938) were men and 58.1% (1299)
were women; the number of female patients was higher
than that of men. (p<0.01). The mean age, regardless
of gender, was 55.29+16.32 years, 54.12+16.87 years
for men and 56.37£16.01 years for women. The
average rate of disability among the study population,
calculated according to the Balthazard formula, was
66.4+21.29%; 66.5£22.94% in men and 66.4+22.94% in
women. There was no statistically significant difference
was found between men and women regarding average
rate of disability (p>0.05) (Table 1). While the average
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number of diseases in a person was found to be 2.12,
this number was 2.02 for men and 2.18 for women. The
average number of diseases in women was higher than it
was in men (p<0.01) (Table 1). According to Balthazard
formula, patients with a disability rate of 40% and above
accounted for 90% (n=2013) of all the total number of
patients, 41% (n=827) and 59% (n=1186) for the male
and female patient groups, respectively. Overall, 5.1%
(n=115) of the patients were fully dependent, 5.4%
(n=120) were partially dependent, and 89.5% (n=2002)
were not independent. Fully dependent, partially
dependent, and independent patient rates among
male patients were analyzed as being 5.4% (n=51), 6%
(n=56), and 88.6% (n=831), respectively; same rates
in women were analyzed as being 4.9% (n=64), 4.9%
(n=64), and 90.1% (n=1171), respectively (Table 1). The
rate of patients under 65 years of age (n=1598, 71.4%)
was found to be higher than the rate of patients over 65
years of age (n=636, 28.4%). The rate of female patients
aged under 65 and over 65 years was 71.3% and 28.7%,
respectively; the rate of male patients aged under 65 and
over 65 years was 71.6% and 28.4%, respectively (Table
1). The three most common diseases without gender
discrimination were found to be; first, cancer (n=1339,
28.19%); second, endocrinological and metabolic
diseases (n=578, 12.16%); third, cardiovascular system
diseases (n=1056, 22.23%). Among for male patients.,
the three most common diseases were found to be:
first, cancer (n=472, 24.10%); second, endocrinological
and metabolic diseases (n=212, 10.82%); third,
cardiovascular diseases (n=393, 20.07%). Concerning
female patients; first, cancer (n=879, 31.18%); second,
endocrinological and metabolic diseases (n=366,
12.98%); and third, cardiovascular diseases (n=663,
23.52%) (Table 1).

Among all patients who received reports, 71.9%
(n=1610) received continuous reports (Table 2). When
the patients were grouped according to their place of

Table 1. Patient characteristics

birth, Ankara (n=755, 29.7%) ranked first, Yozgat
ranked second (n=151, 5.9%), and Corum ranked third
(n=132, 5.2%).

DISCUSSION

Our study is important because it reflects the disability-
related records of a health institution in Turkey with
reference hospital status. In our study, the rate of female
patients was higher than males (58.1% and 41.9%,
respectively) and the most common disease group was
found to be cancer (28.2%). The average disability rate
among patients was 66.4+21.29%, with men and women
having similar rates (66.4+22.94% and 66.5+22.94%,
respectively). Patients with a disability rate of 40% or
above were found to comprise 90% of the total number
of patients and 5.1% of fully dependent patients.

On evaluation of the gender distribution of the patient
profiles who applied to the health board, the rate of
male and female distribution was analyzed as follows:
60.9% of them were female and 39.1% were male in the
study by Kogak et al. (15); 52.4% were male and 39.1%
were female in the study by Cakur et al. (16); 59% were
male and 47.6% were female in the study by Benli et al.
(17); 61.5% of them were male and 38.5% were female
in the study by Baltac1 et al. (18); 45.4% were female
and 54.6% were male in the study by Uysal et al. (19);
32% were female; 68% were male in the study by Adar
et al. (20), and 17.8% were female and 82.2% male in
the study by Ozdil (21) . In our study, the rate of female

Table 2. Validity period of disability report

Validity period (month) Number of patient (n) %
12 231 10.3
24 88 4
36 44 2
60 264 11.8

Permanent (Continuous) 1610 71.9

Male Female Total p
Gender (n/%) 938/41.9 1299/58,1 2237 <0.01
Age (mean+SD) 54.12+16.87 56.37+£16.01 55.29+16.32 >0.05
Average disability rate 66.5+22.94 66.4+22.94 66.4+21.29 >0.05
Cancer (n/%) 472/24.10 879/31.18 1339/28.19
Endocrinological and metabolic diseases (n/%) 212/10.82 366/12.98 578/12.16
Cardiovascular diseases (n/%) 393/20.07 663/23.52 1056/22.2
Average number of diseases in a person (n) 2.02 2.18 2.12 <0.01
According to average disability rate >40% (n/%) 827/88.2 1186/91.3 2013/90 <0.01
Fully dependent (n/%) 51/5.4 64/4.9 115/5.1
Partially dependent (n/%) 56/6 64/4.9 120/5.4
Independent (n/%) 831/88.6 1171/90.1 2002/89.5
<65 years of age (n/%) 672/71.6 926/71.3 1598/71.4
>65 years of age (n/%) 266/28.4 266/28.7 636/28.4

n: number, %: percent, SD: standard deviation
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patients was 58.1%, and the rate of male patients was
41.9%. On evaluation of the literature, it can be seen
that only the study by Kogak et al. included more
female patients than male patients, as was the case for
our study.

The average age of those patients who applied to the
Health Board for a disability report was then evaluated.
In our study, this average age was found to be 55.29+16.32
years; 54.12+16.87 years for males and 56.37+16.01 years
for females. In the study by Kocak et al. (15), which was
conducted using a geriatric patient group, the mean age
of patients was 77.62+7.74 years; 78.07+7.54 years for
women and 76.93+8.02 years for men. In the study by
Cakur et al. (16), in which patients aged 18 years and
under were not included, the mean age of patients was
found to be 57.14+17.61 years. In the study conducted
at Inonii University (18), the mean age was 33.18+26.63
years; 31.69+25.62 years for men, and 35.50+28 years for
women. In a study conducted at Dicle University (20), the
mean age of patients was found to be 36.97+25.76 years.
In the study conducted at Afyonkarahisar University (20)
the mean age was 37.57+26.03.

In our study, the average rate of disability, calculated
according to the Balthazard formula, was 66.4+21.29%;
66.5£22.94% among men and 66.4+22.94% among
women. In a study conducted with geriatric patients in the
Kirsehir region, this rate was found to be 79.96+17.79%;
79.66+17.61% among women and 80.41+18.24% among
men (15). It was calculated as 59.58+24.33% for the
Karstyaka State Hospital study (16), 67.36+22.53% for the
Inonu University study (18), 55.13+28.96% for the Dicle
University study (19), 61.02+27.45% Afyonkarahisar
University study (20), and 55.85+26.00 for the Gaziantep
University (21).

According to the regulations, the “severely disabled”
definition determines those people who will benefit
from those rights related to disability at the highest
level. These rights include many privileges, from
transportation to care fees. In the study by Kogak et al.
(15), the rate of severely disabled patients was found
to be 28.9%; furthermore, the rate of severely disabled
people was found to be 15.7% in the study by Cakir et
al. (16), 21.5% in the study by Benli et al. (17), 56.3% in
the study by Baltaci et al. (18), 36.4% in the study Adar
et al. (20) and 5.1% for our study. It was found that the
rate found in our study is quite different from those of
other studies.

In our study, the rate of patients whose disability was
not limited to a certain period but that was continuously
evaluated was found to be 71.9%. Among other studies
in the literature, the rate of patients with continuous
disability was reported as being 44.7% in the study of
Kogak et al. (15), 91.3% in the study by Cakir et al. (16),
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62% in the study by Benli et al. (17), 57.6% in the study
by Baltaci et al. (18),48.4% in the study by Uysal et al.
(19), 38.7% in the study Adar et al. (20), and 71.5% in the
study Ozdil et al. (21).

According to the relevant law, disabled individuals are
required to obtain a Disability Health Board Report
of at least 40% in order to benefit from the rights and
opportunities provided to them (2). The rate of patients
with a disability above 40% was found to be 96% in the
study by Kogak et al. (15) , 80.7% in the study by Cakir
et al. (16), 69.5% in the study by Benli et al. (17), 91.1%
in the study by Baltaci et al. (18), 74.4% in the study by
Uysal et al. (19), and 38.7% in the study Adar et al. (20);
in our study, this rate was found to be 90%.

Worldwide, the ranking of disability adjusted life years
(DALYs) is as follows: first, neuropsychiatric diseases
(13%); second, injuries (12%); third, cardiovascular
disease (10%); fourth, perinatal conditions (7%); fifth,
respiratory infections (6%); sixth, HIV/AIDS (6%);
seventh, malignant neoplasms (5%) (22). In our study, the
most common three disease groups classified according
to the ICD 10 encoding were oncological diseases,
endocrine and metabolic disorders, and cardiovascular
disorders, respectively. In the study by Kogak et al.
(15), this ranking was found to be cardiovascular,
musculoskeletal, and visual disorders, respectively. In
the study by Cakir et al. (16), endocrinological problems
ranked first, musculoskeletal diseases ranked second,
and cardiovascular diseases ranked third. In the study
by Benli et al. (17), musculoskeletal diseases were ranked
first; ear, nose, and throat diseases were ranked second;
and visual system diseases were ranked third. In the
study by Uysal et al. (19), it was stated that most reports
were prepared for mental disorders, followed by visual
disorders in second place.

CONCLUSION

As a result, hospital health boards play an important
role in the detection and grading of disabilities. When
we compared the data we obtained in our study with the
literature, certain differences were observed. It is thought
that these differences may be related to hospital roles, or
may be due to differences of interpretation among the
health boards. For this reason, it is important to follow up
whether the standards are applied as much as developing
standards that will ensure unity in practice.
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0z
Amag: Idiyopatik pulmoner fibrozis (IPF) etyolojisi bilinmeyen, progresif seyirli, etkili bir tedavi secenegi olmayan bir Interstisyel Akciger Hastaligidir. Bleomisin (BLM)

ile olusturulan akciger fibrozis modeli, insanlardaki IPF’nin degerlendirilmesi igin kullanilan en 6nemli modeldir. Erdostein (ERD) ve N-asetilsistein (NAC) siilfhidril ieren
antioksidanlardir. Bu galigmada bu ajanlarin BLM ile olusturulan fibrozis {izerine etkinliginin arastirilmasi amaglanmistir.

Gereg ve Yontem: Calismaya alinan ratlar 5 gruba ayrildi. Kontrol grubuna (n=7), 0. giinde intratrakeal (i.t.) salin, BLM-I (n=>5), BLM-II (n=6), ERD (n=6), ve NAC (n=7),
gruplarina 0. giinde 7,5 U/kg BLM i.t. verildi. 14. giinden 29. giine kadar BLM-II grubuna distile su, ERD grubuna ERD (10 mg/kg/giin) ve NAC grubuna NAC (3 mmol/kg/
giin) peroral verildi. BLM-I grubu i¢in 14. giinde, digerleri i¢in 29. giinde ¢aligma sonlandirildi. Bronkoalveoler lavajda (BAL) Malondialdehit (MDA), inflamatuvar hiicre sayimu,
serumda Total Antioxidant Status (TAS), Total Oxidant Status (TOS), Tumor Necrosis Factor Alfa (TNFa), Transforming Growth Factor Beta 1 (TGFP1), Makrofaj Inflamatuar
Protein 2 (MIP 2), Matrix Metalloproteinase 1 (MMP 1), MMP 7 calisildi. Akciger dokusunda hidroksiprolin 8l¢iimii ve histopatolojik inceleme yapild1.

Bulgular: Notrofil diizeyleri, ERD grubunda BLM I, BLM II, NAC gruplarina gore anlaml diigiik bulundu (Sirasiyla; p=0,004, p=0,015, p=0,022). Lenfosit diizeyleri, ERD, NAC
gruplarinda BLM Te gore anlamli diisiik bulundu (Sirasiyla; p=0,030, p=0,010). Akciger dokusu fibrozis derecesi, ERD grubunda BLM I, BLM II, NAC gruplarina gore anlaml
diisiik bulundu (p<0,001). TAS diizeyleri, ERD grubunda BLM I-II, NAC gruplarina gore anlaml yiiksek bulundu (BLM II i¢in p=0,002, digerleri i¢in p<0,001). TOS diizeyleri,
ERD grubunda BLM I-II, NAC gruplarina gére anlamli diisitk bulundu (Sirasiyla; p<0,001, p=0,009, p=0,025). MIP 2 diizeyleri, ERD grubunda BLM I grubuna gére anlamli
diisiik bulundu (p=0,004). MMP 1 diizeyleri, ERD grubunda BLM I-II gruplarina gore anlaml diisiik bulundu (Sirastyla; p=0,007, p=0,022). MDA diizeyleri, ERD grubunda BLM
I grubuna gore anlaml diisiik bulundu (p=0,026). Hidroksiprolin diizeyleri, ERD, NAC gruplarinda BLM I grubuna gore anlamli diisitk bulundu (Sirastyla; p=0,001, p=0,003).

Sonug: Bu ¢alismanin sonuglart ERD’in BLM ile olusturulan fibrozis {izerine tedavi edici etkisinin oldugunu gostermektedir. Bu etkiyi akcigerde gesitli kemokin ve kollagenaz
diizeylerini ve inflamatuvar hiicre birikimini azaltarak, oksidan/antioksidan dengesini diizenleyerek gosterebilir.

Anahtar Kelimeler: Akciger fibrozisi, bleomisin, erdostein, N-asetilsistein, rat

ABSTRACT

Aim: Idiopathic pulmonary fibrosis (IPF) is a progressive Interstitial Lung Disease of unknown etiology, and there is no effective treatment option. Bleomycin (BLM)-induced lung
fibrosis model is the most important model used for the evaluation of IPF in human. Erdosteine (ERD) and N-acetylcysteine (NAC) are sulfhydryl-containing antioxidants. The aim
of this study was to investigate the efficacy of these agents on fibrosis created by BLM.

Material and Method: The rats were divided into 5 groups. Intratracheal (IT) saline was given to the control group (n=7), and 7.5 U/kg IT BLM to BLM-I (n=5), BLM-II (n=6), ERD
(n=6) and NAC (n=7) groups on day 0. Distilled water to BLM -II group, ERD (10 mg/kg/day) to ERD group and NAC (3 mmol/kg/day) to NAC group was given perorally from
day 14 until day 29. Study was terminated on day 14 for BLM-I group and on day 29 for other groups. Malondialdehit (MDA) measurement and inflammatory cell count in BAL
fluid, Total Antioxidant Status (TAS), Total Oxidant Status (TOS), Tumor Necrosis Factor Alfa (TNFa), Transforming Growth Factor Beta 1 (TGFp1), Macrophage Inflammatory
Protein 2 (MIP 2), Matrix Metalloproteinase 1 (MMP 1), MMP 7 measurement in serum were performed. Hydroxyproline levels were measured and histopathological examination
was performed in lung tissue.

Results: Neutrophil levels were significantly lower in ERD group than BLM I, BLM II, and NAC groups (p=0.004, p=0.015, and p=0.022, respectively). Lympohcyte levels were
significantly lower in ERD and NAC groups than BLM I group (p=0.030, p=0.010, respectively). The degree of fibrosis of the lung tissue was significantly lower in ERD group than in
BLM I, BLM II, and NAC groups (p<0.001). TAS levels were significantly higher in ERD group than BLM I, BLM II, and NAC groups (p=0.002 for BLM II, p<0.001 for other groups).
TOS levels were significantly lower in ERD group than BLM I, BLM II, and NAC groups (p<0.001, p=0.009, p=0.025, respectively). MIP 2 levels were significantly lower in ERD
group than BLM I (p=0.004). MMP 1 levels were significantly lower in ERD group than BLM I and BLM II groups. (p=0.007, p=0.022, respectively). MDA levels were significantly
lower in ERD group than BLM I (p=0.026). Hydroxypirolin levels were significantly lower in ERD and NAC groups than BLM I (p=0.001, p=0.003, respectively).

Conclusion: Our results showed that ERD has therapeutic effects on fibrosis induced by BLM. It can create this effect by reducing inflammatory cell accumulation, various

chemokines and collagenase levels in the lung, and regulating oxidant/antioxidant balance.

Keywords: Bleomycin, erdosteine, N-acetylcysteine, pulmonary fibrosis, rats
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Interstisyel akciger hastahigi (IAH) olarak da adlandiri-
lan diffiiz parankimal akciger hastaligi (DPAH) klinik,
radyografik, fizyolojik veya patolojik faktorler temelinde
siniflandirilan akciger hastaliklarini tanimlar (1). Diffiiz
parankimal akciger hastaligi (DPAH) 200 kadar hastalig
iceren, akciger parankimi, hava yollari, vaskiiler yapilar:
ve nadiren de plevrayi etkileyen heterojen bir grup hasta-
liktir (2). Bu hastaliklar; nedeni bilinen DPAH, idiyopatik
intertisyel pndmoniler (1IP), graniilamatéz DPAH ve diger
formlar olmak tizere baslica dort baslik altinda degerlendi-
rilmektedir (3). Idiyopatik pulmoner fibrozis major idiyo-
patik intertisyel pnomonilerin en sik karsilasilan formudur
ve patogenezi tam aydinlatilamamus, etyolojisi bilinmeyen,
sik goriilen, genellikle 6liimctil seyreden ve halen kullanil-
makta olan tedaviler hastaligin prognozu tizerine ¢ok az
etkilidir (4,5).

[PF’nin prevalansi, Amerika Birlesik Devletlerinde 14 -
63/100.000, Avrupa da 1,25 - 23,4 /100.000 bulunmustur
(6). Ulkemizde Tiirk Toraks Dernegi tarafindan yapilan
“Diftiiz Parankimal Akciger Hastaliklar” ¢aliymasinda
IPF prevelansi, DPAH hastaliklar igerisinde %19,9 ola-
rak saptanmustir. IPF’nin erkeklerde kadinlardan daha
sik goriildiigi kabul edilmektedir ve iilkemizde erkek ka-
din orani (E/K) 1,53 olarak saptanmustir (7).

IPF etiyolojisi bilinmemekle birlikte hastaligin gelisi-
minde bazi potansiyel risk faktorleri tanimlanmigtir.
Cevresel risk faktorlerinden odun, metal tozlari, tas,
kum, mesleksel maruziyetler, gastroozafageal reflii’ye
bagli olusan kronik aspirasyon, genetik faktorler (Alfa-
1 antitripsin, anjiotensin doniistiiriici enzim gibi),
otoimmunite potansiyel risk faktorleri olarak tanim-
lanmigtir. IPF komplex bir hastaliktir , patogenezinde
rol oynadig1 diisiiniilen muhtemel mekanizmalar hala
net bir sekilde kanitlanamamistir. Idiyopatik pulmoner
fibrozis genellikle sinsi baslangi¢li ve progresif seyirli-
dir. Hastalik klinik olarak; subklinik IPF, yavas progre-
sif IPE, hizli progresif IPF ve alevlenmeler olarak dort
baslik altinda degerlendirilmektedir. Alevlenmeler;
enfeksiyon ya da kalp yetmezligi gibi sebeplere bag-
I1 olmaksizin semptomlarda, akciger fonksiyonlarinda
ve radyolojik bulgularda, birka¢ giin veya hafta i¢inde
bozulma olarak tanimlanmustir (8,9).

[PFde etkinligi kanitlanmamus, sinirh sayida tedavi se-
cenegi bulunmaktadir. Inflamatuar ve otoimmiin bir
hastalik oldugu distiniildiigi icin hastaligin tedavisin-
de, kortikosteroidler, antiinflamatuar ve sitotoksik ilaclar
kullanilmigtir. Yillardir etkinlikleri kanitlanmamasina
ragmen kortikosteroidler IPFde en ¢ok kullanilan ilag-
lardir. 2011 yilinda yayinlanan kilavuza gore (10), stabil
[PFde farmakolojik tedavi verilmesi benimsenmemis,
nonfarmakolojik tedavilerden uzun siireli oksijen tedavi-
si, rehabilitasyon ve transplantasyon yapilabilecegi, ayr1-
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ca akut alevlenme olan olgularda kortikosteroid ve reflii
tedavisi verilebilecegi benimsenmistir. Son yillarda IPF
tedavisinde kullanilan, akciger parenkimindeki fibro-
zisin progresyonunu engelleyebilen antifibrotik ajanlar
pirfenidon ve nintedanib hastaligin tedavisinden ziyade,
fonksiyon kaybini yavaslatarak hastaligin ilerlemesini ya-
vaslatmig ve sagkalimda kismi uzama yapabilmistir (11).
Yapilan ¢alismalarda, akciger transplantasyonunun [PF’li
hastalarda yasam stiresini uzatma ihtimali olan tek tedavi
yontemi oldugu bildirilmisitir (12).

Deneysel hayvan modellerinde akciger fibrozisi {izerine
erdostein (ERD) ve N-asetilsisteinin (NAC) etkinligi-
ni degerlendirmek iizere ¢ok sayida ¢alisma yapilmistir
(13,14). Bu ¢aligmalardan bir kisminda ila¢ uygulama ve
caligma siiresi kisa olup (14 giin vb.), daha uzun siireli
caligmalarda da BLM uygulamast ile birlikte tedavi veri-
lerek degerlendirme yapilmigtir.

Bleomycin (BLM) akcigerde inflamasyona ve fibrotik
reaksiyona neden olur. Bu nedenle potansiyel antifibro-
tik ajanlarin etkilerini degerlendirmek i¢in deneysel
pulmoner fibrozis olusturmak amaciyla sik kullanilan
bir ajandir (15). ERD antioksidan etkinligi olan ve aktif
metobiliti N-thioglycolylhomocysteine ( Met I ) olan bir
tiol bilesigidir. Antioksidan 6zelliklerinin yani sira mu-
koaktif ve bakteri adhezyonunu azaltic1 6zelligi vardir
(16). Calismalarda ERD’in deney hayvanlarinda hava
yolu sekresyonlarini artirdigi, insanlarda ise sigara ile
olugan alfal-antitripsin’in inaktivasyonunu baskiladig1
gosterilmistir (17,18). NAC hidrojen peroksit ile gelisen
epitel hiicre hasarini ve sigaranin neden oldugu infla-
matuar stireci baskilar (19). Kronik obstriiktif akciger
hastalig1 olan hastalarda yapilan galigmalarda NAC’in
balgam viskositesinde azalma, ekspektorasyonda ko-
laylik, oksiiriik ve balgam hacminde artis, nefes darlig
ve alevlenme sayisinda azalma gibi etkilerinin oldugu
gosterilmistir (20).

Bizim literatiir bilgimize gére BLM uygulamasi ile ak-
cigerlerde fibrozisin olusmasindan sonra ge¢ fibrozis
doneminde tedavi verilen bir ¢aliyma mevcut degildir.
Klinik pratikte pulmoner fibrozis'li hastalar genellikle
semptomlar1 ortaya ciktiktan sonra hekime gelmekte ve
bu sirada da hastalarin akcigerlerinde fibrozis gelismis
(ileri evre) olmaktadir. Bu nedenle, biz bu calisma ile ak-
cigerlerde fibrozis tam olarak olustuktan sonra erdostein
ve NAC tedavisi vererek bu ajanlarin ge¢ fibrozis done-
minde herhangi bir teropatik etkisinin olup olmadigini
arastirmay1 amagladik.

GEREC VE YONTEM

Bu deneysel caligma i¢cin Hatay Mustafa Kemal Universi-
tesi Hayvan Deneyleri Yerel Etik Kurulu'ndan onay alin-
mistir (2012-09/09-6).
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Bu ¢aligmada agirliklar: 250 gr'in iizerinde olan 35 adet
erigkin erkek rat kullanildi. Ratlar rastgele alinarak
7’serli 5 gruba ayrildi. Tim gruplarda intratrakeal (i.t.)
uygulama giinii 0. giin olarak kabul edildi. 14. giinde
bleomisin-I (BLM-I) grubundan 5 adet, 29. giinde diger
gruplardan 26 adet olmak iizere toplam 31 rat anestezik
kosullar altinda sakrifiye edilerek gerekli islemler yapil-
du

Grup 1 (n=7, Kontrol grubu): Bu gruptaki ratlara 0.
giin 0,2 ml fosfatla tamponlanmis steril salin (PBS;
phosphate buffered saline) i.t. uygulandi. 15. giinden
itibaren 0,3 ml/giin distile su orogastrik sonda ile uygu-
lanmaya baslandi, 29. giine kadar uygulamaya devam
edildi.

Grup 2 (n=5, BLM-I grubu): Bu gruptaki ratlara
(n=7), 0. giin 7,5 U/kg dozunda BLM i.t. (Nippon Ka-
yaku Co., Japan) verildi. Calismanin 10. giiniinde 1 ve
11. giiniinde 1 rat ex oldu. 14. giinde ratlar anestezik
kosullar sakrifiye edilerek gerekli islemler yapildi.
Grup 3 (n=6, BLM-II grubu): Bu gruptaki ratlara
(n=7), 0. giin 7,5 U/kg dozunda BLM i.t. uygulandu.
Calismanin 12. giiniinde 1 rat ex oldu. 15. giinden iti-
baren 0,3 ml/giin distile su orogastrik sonda ile uygu-
lanmaya baslandi, 29. giine kadar uygulamaya devam
edildi.

Grup 4 (n=6, Erdostein (ERD) grubu): Bu gruptaki
ratlara (n=7), 0. giin 7,5 U/kg dozunda BLM i.t. uygu-
landi. Caligmanin 11. giiniinde 1 rat ex oldu. 15. giin-
den itibaren 10 mg/kg/giin dozunda erdostein (San-
doz, Tirkiye) distile su ile ¢oziilerek orogastrik sonda
ile uygulanmaya baglandi, 29. giine kadar uygulamaya
devam edildi.

Grup 5 (n=7, N-Asetil sistein (NAC) grubu): Bu
gruptaki ratlara 0. giin 7,5 U/kg dozunda BLM i.t. uy-
gulandu. 15. glinden itibaren 3 mmol/kg /giin dozunda
NAC (Hisnii Arsan, Tirkiye) distile su ile ¢oziilerek
orogastrik sonda ile uygulanmaya bagslandi, 29. giine
kadar uygulamaya devam edildi.

Yapilan islemler

Tim ila¢ uygulamalar: her giin ayni1 saatte (08:00) ya-
pildi. BLM ve PBS uygulamasi anestezi altinda yapildi.
Anestezi igin xyalzine (5 mg/kg) ile ketamin (75 mg/kg)
ayni1 enjektore gekilerek intraperitoneal olarak uygulandi.
Daha sonra ratlarin refleksleri kontrol edilerek anesteziye
girmeleri beklendi. Bu sirada BLM”nin 15 U”lik flakon
formu PBS i¢inde ¢ozdiirtildii. Anestezi altindaki ratlarin
boyun 6n bolgesi orta hat kesisi ile acildi, cilt alt1 doku-
lar klemp yardimu ile dikkatlice ekarte edilerek trakeaya
ulasildi. Trakea icerisine 100 u”lik insiilin enjektorii ile
girilerek BLM uygulamasi yapildi, BLM nin akcigere tam
ulasabilmesi i¢in ratlarin kafa kismi yukar: kaldirilarak
30 sn kadar beklendi. Kontrol grubuna da ayni sekilde
PBS verildi. Islem bittikten sonra kesi bolgesi siitiir ile

kapatilarak, enfeksiyon gelismemesi yoniinden giinlitk
antiseptik soliisyon ile silinerek yara bakimi yapildi.

Calismanin 14. giintinde BLM-I grubundaki ratlar ve 29.
giinde diger gruplardaki ratlar anestezik kosullar altin-
da (xyalzine 5 mg/kg, ketamin 75 mg/kg) medyan ster-
notomi ile toraks kafesi acildi, sag ventrikiilden (kalp)
yaklasik 10 ml kan alindi, kan alimu ile sakrifiye edilen
ratlara trakeal kaniil araciligryla akcigerlere BAL islemi
yapild1 (5 kez 1 ml PBS verilerek yaklasik 4 ml (%80) siv1
geri alind1). BAL islemi yapildiktan hemen sonra BAL'da
hiicre sayimu igin gerekli islemler yapilarak yayma hazir-
land1. Ratlardan alinan kan ornekleri santrifiij edilerek
serumlari ayrildi. Sol akciger %10 formaldehit igerisinde
tikse edilerek doku kesitleri hazirlandi. Sag akciger ise
hidroksiprolin 6l¢imii i¢in kullanildi. BAL (MDA 6lgii-
mii i¢in ayrilan), serum ve akciger doku 6rnekleri labora-
tuvar ¢alismasina kadar -80°C”de sakland:.

BAL Malondialdehit (MDA) ol¢iimii Ohkawa ve arka-
daslarinin metoduna gore yapildi (Ohkawa H, Ohishi N,
Yagi K. Assay for lipid peroxides in animal tissues by
thiobarbituric acid reaction. Anal Biochem 95: 351-358,
1979.) Doku hidroksiprolin tespiti Woessner”in tarif et-
tigi yontemle kismen modifiye edilerek yapildi (Woess-
ner JF Jr. The determination of hydroxyproline in tissue
and protein samples containing small proportions of this
imino acid.Arch Biochem Biophys. 1961 May;93:440-7.)
Bronkoalveoler lavajda hiicre sayimi; Bronkoalveoler la-
vaj swvisindan hazirlanan yaymalar HematoksilenEozin
(HE) ve May-Grunwald-Giemsa (MGG) ile boyandi.
Her yaymada randomize ortalama 300 adet hiicre sayilip
ytizdesi alindi.

Histopatolojik inceleme; Ratlarin sol akcigerleri histo-
patolojik degerlendirme i¢in %10 formalin soliisyonun-
da 24 saat bekletilerek tespit edildi. Tiim akcigeri temsil
edecek sekilde sagittal doku orneleri alindi. Rutin doku
takibinden sonra parafin blok haline getirildi ve 4 p ka-
linliginda kesitler elde edildi. Kesitler Hematoksilen-E-
ozin (HE) ve fibrozisin degerlendirilmesi i¢in Masson
Trichrom (MT) boyasiyla boyandi. Fibrozisin derece-
lendirmesi; MT ile boyali kesitlerde 100”liik bitytitmede
rastgele segilen 10 alanda Ashcroft skorlamasina (J Clin
Pathol 1988;41:467-470) gore yapildi. Mikroskobik ince-
leme kor olarak yapildi.

Serum oOrneklerinin Total Antioxidant Status (TAS) dii-
zeylerinin Ol¢iimii, Total Oxidant Status (TOS) diizey-
lerinin Ol¢iimii, Tiimor Necrosis Factor-Alfa (TNF-a)
diizeylerinin 6l¢timii, Transforming Growth Factor-Beta
1 (TGF-B1) diizeylerinin 6lgiimii, Makrofaj Iinflamatuar
Protein 2 (MIP-2) diizeylerinin élgiimii, Matrix Metal-
loproteinase 1 (MMP 1) diizeylerinin dl¢iimii ve Matrix
Metalloproteinase 7 (MMP 7) diizeylerinin 6l¢iimii kit
prosediirlerine uygun olarak ¢alisildi.
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Istatistiksel Analiz

SPSS 15.0 (Statistical Package for Social Sciences) paket
programi kullanildi. Veriler ortalamaztstandart sapma
olarak gosterildi. Degiskenler normal dagilim yoniinden
Kolmogorov-Smirnov testi ile incelendi. Normal dag-
lim gosteren degiskenlerin analizinde One-Way ANOVA
testi, normal dagilima uymayan degiskenlerin analizinde
Kruskal-Wallis testi kullanildi. Ikili karsilastirmalarda
Mann-Whitney U testi ve posthoc test olarak LSD testi
kullanildz.

Ttim istatistiksel veriler i¢in p <0.05 anlamli olarak kabul
edildi.

BULGULAR

Tiim gruplarda akciger dokusunda fibrozis derecesi ve
akciger hidroksiprolin miktari, serum TGF 1, MIP-
2, MMP-1, MMP-7, TNF a diizeyleri, serum TAS,
TOS ve BAL MDA diizeyleri ortalamaztstandart sap-
ma verilerek karsilastirilmistir. BAL nétrofil diizeyle-
ri, BLM I, BLM II, NAC gruplarinda kontrol grubuna
gore anlaml yiiksek bulunmustur (Sirasiyla; p=0,003,
p=0,005, p=0,011). ERD grubunda ise BLM I, BLM II
ve NAC gruplarina goére anlamli diistik bulunmustur
(Sirastyla; p=0,004, p=0,015, p=0,022). BAL lenfosit
diizeyleri, BLM I grubunda ERD ve NAC gruplarina
gore anlamli yiiksek bulunurken, (Sirastyla; p=0,030,
p=0,010) NAC grubunda kontrol grubuna gore an-
lamli diigiik bulunmugstur(p=0,017). Tim gruplarda
BALda hiicre yiizdeleri, akciger dokusunda fibrozis
derecesi ve akciger hidroksiprolin miktari, serum TGF
B1, MIP-2, MMP-1, MMP-7, TNF a diizeyleri, serum
TAS, TOS ve BAL MDA diizeyleri ortalama+standart
sapma olarak Tablo 1-2de verilmektedir.

Serum TNF a diizeyleri BLM I, BLM II ve NAC grupla-
rinda kontrol grubuna gore anlaml: yiiksek bulunurken

(Strasiyla; p=0,018, p=0,002, p=0,011) gruplarin diger
ikili karsilagtirmalarinda istatistiksel olarak anlamli fark
saptanmamuistir.

Serum TAS diizeyleri, BLM I, BLM II ve NAC grup-
larinda kontrol grubuna goére anlamli diigiik bulun-
mustur (BLM II grubu i¢in p=0,006, diger gruplar i¢in
p<0,001). ERD grubunda ise BLM I-II ve NAC grup-
larina gore anlamli yiiksek bulunmustur (BLM II i¢in
p=0,002, diger gruplar i¢in p<0,001). BLM gruplarinin
Serum TAS diizeyleri karsilagtirildiginda BLM I gru-
bunda BLM II grubuna gére anlaml1 diisiik oldugu sap-
tanmistir (p=0,038).

Serum TOS diizeyleri, BLM I grubunda kontrol, ERD ve
NAC gruplarina gore anlamli yiiksek bulunmugtur (Sira-
styla; p=0,002, p<0,001, p=0,032). ERD grubunda BLM
IT ve NAC gruplarina gore anlamli diigiik bulunmustur
(Sirastyla; p=0,009 ve p=0,025).

BLM II grubunda ortalama serum TGEF-B1 diizeyleri
diger gruplara gore yiiksek olmakla birlikte (BLM II ile
Kontrol grubu i¢in p=0,051) gruplarn ikili karsilagtirma-
larinda istatistiksel olarak anlamli fark bulunamamustr.

Serum MIP 2 diizeyleri, BLM I grubunda kontrol, ERD
ve NAC gruplarina gére anlamli yiiksek bulunurken,
(Kontrol grubu i¢in p=0,001, diger iki grup i¢in p=0,004).
BLM II grubunda kontrol grubuna gore anlaml yiiksek
bulunmustur (p=0,025).

Serum MMP 1 diizeyleri, BLM I-II ve NAC gruplarinda
kontrol grubuna gore anlaml yiiksek bulunmugtur (Sira-
styla; p=0,001, p=0,003, p=0,032). ERD grubunda BLM
I-1I gruplarina gére anlamh diisiik bulunmustur (Sirasiy-
la; p=0,007 ve p=0,022). Kontrol grubu ile NAC grubu
Serum MMP 7 diizeyleri bakimindan karsilastirildigin
da; NAC grubunda kontrol grubuna gore istatistiksel ola-
rak anlaml yiiksek bulunmugstur (p=0.042).

Tablo 1. Tim gruplarda serum TGF p1, MIP 2, MMP1, MMP7, TNF a, TAS, TOS ve BAL MDA diizeyleri

Kontrol BLM-1 BLM-2 NAC ERD
Serum TGF B1(pg/ml) 210,5+14,4 237,1£58,9 246,8+20,9 225,9+19,1 231,6+36,6
Serum MIP-2 (pg/ml) 11,842,2 26,2+8,6 20,1£9,7 14,8+4,3 14,4+4.6
Serum MMP-1(pg/ml) 953,6+314,8 1646,3+264,8 1530,7+430,0 1342,8+264,4 1078,5£299,9
Serum MMP-7(pg/ml) 25,4+10,9 48,2+12,0 38,4+6,7 47,6+29,7 27,4+24,5
Serum TNF a (pg/ml) 2,040,2 3,742,1 2,7+0,3 2,5+0,3 2,5+0,3
Serum TAS (mmol/l) 1,1£0,2 0,4+0,1 0,7+0,2 0,5+0,3 1,2+0,2
Serum TOS(umol/l) 97,7£22,0 190,2+56,2 143,8+56,6 130,1+50,4 70,3+36,1
BAL MDA (umol/l) 0,1£0,1 0,2+0,1 0,2+0,1 0,2+0,1 0,1£0,1

Tablo 2. Tium gruplarda BALda hiicre diizeyleri, akciger dokusunda fibrozis derecesi ve akciger hidroksiprolin miktar:

Kontrol BLM1 BLMII NAC ERD
Makrofaj (%) 92+4,04 20,00+11,42 64+30,04 57,57+4,04 93,66+11,12
Notrofil (%) 0,57+0,79 64,80+20,95 29,33+32,49 39,17+£30,74 3,00+6,87
Lenfosit (%) 7,43+3,50 15,46+6,66 6,66+5,92 2,85+1,86 3,33+4,32
Fibrozis 0,14+0,38 6,20+0,84 5,33+1,21 5,29+1,38 2,33+£1,97
Hidroksiprolin (mg/g kuru doku) 4,47+1,93 9,98+1,64 6,74+2,00 6,12+2,51 5,17+1,82
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BAL MDA diizeyleri, BLM I grubunda kontrol ve ERD
gruplarina gore anlamli yiiksek bulunurken, (Sirasiyla;
p=0,010 ve p=0,026) gruplarin diger ikili karsilagtirma-
larinda istatistiksel olarak anlaml fark saptanmamustir.

Akciger doku hidroksiprolin diizeyleri, BLM I grubun-
da kontrol, BLM II, ERD ve NAC gruplarina gore an-
laml yiiksek bulunmustur (Sirasiyla; p<0,001, p=0,014,
p=0,001, p=0,003). ERD grubunda ise ortalama akciger
doku hidroksiprolin diizeyi BLM II ve NAC gruplarin-
dan diisiik olmakla birlikte istatistiksel anlaml fark sap-
tanmamustir (Sekil 1).

8 8 “
1 1 1

Hidroksiprolin (mg/g kuru doku)

KONTROL BLMAd

BLM-I

ERD NAC

Sekil 1. Tiim gruplarda akciger doku hidroksiprolin diizeyleri

Akciger dokusu fibrozis derecesi BLM I, BLM II, ERD
ve NAC gruplarinda kontrol grubuna gore anlaml yiik-
sek bulunmugtur (ERD grubu i¢in p=0,005, diger gruplar
i¢in p<0,001). Fibrozis derecesi ERD grubunda BLM I,
BLM II ve NAC gruplarina gore anlaml diisiik bulun-
mustur (p<0,001). BLM I ve BLM II arasinda ve NAC ile
BLM gruplar: arasinda fibrozis derecesi bakimindan an-
lamli fark bulunmamistir (Sekil 2).
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Sekil 2. Tiim gruplardaki doku fibrozis dereceleri

TARTISMA

Bu calisgmada BLM ile olusturulan deneysel akciger fibrozis
modelinde, akcigerlerde inflamasyon ve fibrozis gelisimi-
ni takiben gec fibrotik donemde ERD ve NAC’1in herhangi
bir teropatik etkisinin olup olmadig: arastirilmistir. Son
zamanlarda IPF patogenizinde miyofibrositlerin rolii daha
fazla dikkati ¢ekmektedir. Tip-II pnomositler, fibroblast
aktive eden sitokinler “TGF-B1 ve TNF-a” salgilar. IPFde
fibrositler, fibroblastlara benzer rol oynamaktadir (21).
Yildirim ve ark. (14)’nin ¢alismasinda da i.t BLM verilen
ratlarda 14. giinde BAL sivisinda total hiicre sayisinin,
notrofil, makrofaj ve lenfosit sayilarinin anlamli diizeyde
arttig1 gosterilmistir. NAC ve ERD ile tedavi verilen grup-
larda bu artisin baskilandig: goriilmiistiir. Bu caligmada i.t.
BLM uygulamasinin BAL nétrofil oranlarinda belirgin ar-
tisa neden oldugu ve nétrofil oraninin 29. giinde hala yiik-
sek oldugu goriildii. ERD tedavisinin BLM enjeksiyonuna
bagl notrofil artigini 29. giinde anlamli derecede baskila-
dig1 ve NAC tedavisine anlamli yanit olmadig goriildii.
BAL lenfosit oranlarinin ise 29. giinde bakildiginda NAC
ve ERD gruplarinda BLM I grubuna gére anlamli derecede
azaldig1 goriilmistiir. Bu galismanin sonuglari, benzer ¢a-
ligmalarda oldugu gibi ERD”nin BLM ile olusturulan akci-
ger inflamasyonunu baskiladigini gostermektedir.

Makrofaj inflamatuvar protein 2, akciger hasarina neden
olan nétrofil birikiminin potansiyel bir mediatériidiir
(22). BLM'nin uygulamasini takiben fibrotik siirecin geli-
siminde akcigerde intertisyel alanda inflamatuvar hiicreler
birikirler (23,24). Cogu arastirmact BLM'nin indiikledigi
fibrotik degisikliklerin gelisimi esnasinda akcigerde MCP
1, MIP 1a ve MIP-2 iiretiminin arttigini ve bu kemokinlere
kars1 nétralizan monoklonal antikorlar uygulandigi zaman
fibroziste azalmay1 gostermislerdir (25,26). Yara ve arkla-
r1 (27) farelerde BLM ile indiiklenen akciger fibrozisinde
MIP-2'nin 3 ve 7. giinlerde maksimum diizeye ulagtiginy,
14 ve 28. giinlerde azaldigin bildirmislerdir. Hagiwara ve
ark. (28) sadece BLM verilen ratlarda MIP -2 seviyeleri-
nin 7. giinde pik yaptigin1 ve sonrasinda hizli bir sekilde
azaldigini, NAC ‘in bu artis1 engelledigini gostermislerdir.
Erden ve ark. (13) BAL MIP -2 diizeylerinin BLM gru-
bunda anlaml derecede yiikseldigini, ERD tedavisinin bu
yikselmeyi engelledigini saptamistir. Mevcut ¢alismada
BLM gruplarinda 14. ve 29. giinde serum MIP-2 diizeyleri
kontrol grubuna gore ve 14. giinde ERD ve NAC gruplari-
na gore anlamli yiiksek saptandi. Bu veriler, ERD’in MIP-2
diizeyini azaltarak inflamasyon alaninda inflamatuar hiic-
re sayisini azaltabilecegini diisiindiirebilir.

Malondialdehit biyolojik sistemlerde lipid peroksidasyo-
nunu gostermek i¢in stk kullanilan bir tiir aldehittir (29).
Yiiksek olarak bulunmasi o ortamda lipid peroksidasyonu
oldugunu gosterir (30). Yildirim ve ark. (14) yaptig1 calis-
mada BLM grubunda akciger dokusunda MDA diizeylerin-
de belirgin artis oldugu, NAC ve ERD tedavisi verilen grup-
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larda MDA diizeylerinin baskilandig1 goriilmistiir. Erden
ve ark. (11) ¢alismasinda ERD’'nin BLM'nin neden oldugu
lipid peroksidasyonunu engelledigi gosterilmistir. Diger
caligmalarla uyumlu olarak bu ¢aliymada BLM uygulamasi
BAL MDA diizeylerinde anlamli artiga yol agmistir ve ERD
tedavisi de MDA diizeyinde diismeye neden olmustur.

Hidroksiprolin diizeyi dokudaki kollejen miktarin tespiti
i¢in kullanilan iyi bir biyokimyasal yontem olarak kabul
edilmektedir (29). Erden ve ark. (13)’nin yaptig1 bir baska
calismada BLM uygulamasiyla fibrozis derecesinin kont-
rol grubuna gore yaklasik 7 kat arttig1 ve ERD tedavisinin
bunu anlaml diizeyde 6nledigi bildirmistir, ek olarak BL-
M"nin akciger hidroksiprolin igerigini yaklasik 2 kat art-
tirdig1 ve ERD tedavisinin bu artis1 belirgin olarak engel-
ledigi belirtilmistir. Bizim ¢aliymamizda da benzer olarak,
BLM gruplarinda akciger fibrozisi ve doku hidroksiprolin
diizeyleri anlamli derecede yiiksek bulundu. ERD tedavi-
si verilenlerde doku hidroksiprolin diizeyi diistik, fibrozis
skoru anlamli derecede diisiik bulundu.

Tiimor nekrozis faktoér-a Pulmoner fibrozisin patoge-
nizinden biiyiik ol¢tide sorumlu tutulmus ve terapotik
miidahaleler i¢in potansiyel hedef olarak kabul edilmistir
(23,31,32). TGF-1 profibrogenik etkisinden dolay1 IPF
gelisiminde kritik medyatorlerden biri olarak kabul edilir
literatiirdeki bir ok ¢alismada BLM ile indiiklenen akciger
fibrozisi sonras1 BAL da TNF a ve TGF-p1 diizeylerinin art-
t181 tespit edilmistir. Serrano-Mollar ve ark. (33)’nin ¢alig-
masinda; BLM ile akciger fibrozisi olusturulan ratlarda 15.
giinde BAL TNF-a diizeyinin kontrol ve NAC gruplarina
gore yiliksek bulunmugtur. Li ve ark. (34)’nin ¢alismasinda
BLM ile indiiklenen akciger fibrozisinde BLM gruplarin-
da serum TGF-P1 seviyelerinin 9. glinde pik yaptig1 ve 35.
giine kadar yiiksekligini korudugu ve NAC verilen grup-
larda bu artisin baskilandig1 gosterilmistir. Bu ¢aliymada
serum TNF-a seviyeleri BLM uygulamast ile anlaml dii-
zeyde artmustir. NAC ve ERD tedavileri verilen gruplarda
BLM I grubuna gore diisiik olmakla birlikte TNF-a diizey-
lerinde istatistiksel olarak anlaml degisiklik saptanmamig-
ken TGF-B1 seviyelerinde ise BLM ve tedavi gruplarinda
kontrol grubuna gore yiiksek olmakla birlikte, bu seviyeler-
de istatistiksel olarak anlamli farklilik tespit edilmedi

BLM ile olusturulan akciger fibrozisinde oksidan/antiok-
sidan dengesizliginin rol oynadigr savunulmustur (15).
TAS son zamanlarda gelistirilen bir 6l¢iim yontemi olup,
serumdaki enzimatik olan ve olmayan tiim antioksidanla-
rin durumunu yansitabilmektedir. Oksidatif hasarina yol
acan serbest radikal reaksiyonlarina kars1 ol¢iilmektedir
(35,36). TOS ise dokuda oksijen radikallerinin olusturdu-
gu hasar1 yansitan parametre olarak kullanilmaktadir. Kilig
ve ark. (37) BLM olusturulan akciger fibrozisinde, akciger
dokusunda TOS diizeylerini anlaml yiiksek, TAS diizeyle-
rini anlamli diigiik bulmuslardir. Bu ¢alismada BLM uygu-
lamas1 14. giinde serum TOS diizeylerinde anlaml: artisa,
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serum TAS diizeylerinde anlamli diisiise yol agmistir. NAC
tedavisinin serum TAS, TOS diizeyleri iizerine anlaml bir
etkisi goriilmezken; ERD tedavisi serum TAS diizeylerinde
anlamli artisa ve serum TOS diizeylerinde anlaml diistise
neden olmustur.

Matriks metolloproteinazlar (MMPs)’ler her tiirlii ekstra-
seliiler matriksi parcalama yetenegine sahip bioaktif mo-
lekiillerdir. MMPs'nin yapisal ve fonksiyonel olarak farkli
tipleri vardir. Intertisyel kollejenazlar tarafindan en fazla
MMP-1 eksprese edilir. Henry ve ark. (38) BALda MMP-
1 diizeylerinin IPF’li hastalarda anlamli yiiksek oldugunu
bildirmislerdir. Calismamizda serum MMP-1 diizeyleri
BLM uygulamasi ile anlamli diizeyde artmistir. 29. giinde
bu diizeylerde bir miktar diisme olmakla birlikte anlamli
yiksekligini stirdiirmiistiir. ERD tedavisi serum MMP-1
diizeylerinde anlaml diisiise neden olmustur. Verma ve
ark. (29) caligmasinda ratlarda BLM ile indiiklenen akci-
ger fibrozisinde plazma ve BALda MMP-7 diizeyleri kont-
rol grubuna gore anlamli derecede yiiksek bulunmustur.
Bu bulgular, ERD’'nin MMP ekspresyonunu inhibe ederek
akcigerde fibrozis gelisimini onleyebilecegini diisiindiir-
mektedir.

SONUC

Bu galismada NAC tedavisinin BLM’ye bagl gelisen akci-
ger inflamasyonu ve fibrozisi tizerine anlamli bir teropatik
etkisi olmamuistir. Buna karsin ERD'nin BLM ile olusturu-
lan akciger inflamasyonu ve fibrozis tizerine tedavi edici
etkisinin oldugunu goriilmiistiir. ERD, bu etkiyi akcigerde
cesitli kemokin ve kollagenaz diizeylerini ve inflamatuvar
hiicre birikimini azaltarak, oksidan/antioksidan dengesini
diizenleyerek gosterebilir.

Bu ¢aligmanin sonuglari, ERD'nin [PFde ileri fibrosis do-
nemi de dahil olmak iizere bir tedavi segenegi olabilecegini
one stirmektedir. Bununla birlikte bu sonuglar1 destekle-
yebilecek kapsamli ¢aligmalara, 6zellikle klinik ¢aligmalara
ihtiyag vardir.
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Evaluation of the relation between epicardial adipose tissue and
hepatosteatosis with coronary atherosclerosis using multidetector
computed tomography

Epikardiyal yag dokusu ve hepatosteatoz ile koroner ateroskleroz arasindaki iliskinin
cok kesitli bilgisayarl1 tomografi ile degerlendirilmesi
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ABSTRACT

Background: In this study, the relationship of CAD (coronary artery disease) with EAT (epicardial adipose tissue) volume and hepatosteatosis
were investigated by using multidetector computed tomography (MDCT).

Material and Method: EAT (Epicardial Adipose Tissue) volume, CCS (coronary calcium score) and CT density of liver (CTDL) were
measured by using 64-detector computed tomography in 96 patients who were clinically referred for the evaluation of CAD. The relationship
between EAT volume, CCS, CTDL and their effectiveness in detecting coronary heart disease were investigated. Data analysis was done with
MedCalc (Version 9.6.2.0) package program.

Results: CCS (AUC=0.866) and EAT volume (AUC=0.672) were significantly effective in determination of CAD. The diagnostic accuracy
of CCS in detecting CAD was higher than of EAT volume. EAT volume was higher in patients with CAD (85.81+34.51 cm®), compared
to patients without CAD (68.38+29.23 cm?) (P=0.0119). CTDL in patients with CAD (58.74+12.22 HU) was significantly lower than in
patients without CAD (63.02+8.93) (P=0.0553). There was no statistically significant relationship between EAT volume and CCS (r=0.1620,
P=0.1148), EAT volume and CTDL (r=0.0046, P=0.9648), and CCS and CTDL (r=0.0109, P=0.9162).

Conclusion: There was no relationship between EAT volume, CTDL and CCS. EAT volume is higher in patients with CAD than in patients
without CAD. EAT volume had moderate but lower diagnostic power than CCS, to determine CAD.

Keywords: Coronary atherosclerosis, epicardial adipose tissue, hepatosteatosis, MDCT

0z
Giris: Bu ¢aliymada ¢ok kesitli bilgisayarli tomografi (CKBT) kullanilarak, epikardiyal yag doku voliimii ve hepatosteatozun koroner arter
hastalig: ile iliskisi arastirildi.

Gereg ve Yontem: Koroner arter hastaligt (KAH) 6n tanisiyla koroner bilgisayarli tomografi (BT) anjiyografi tetkiki yapilan 96 hastada
epikardiyal yag voliimii, koroner kalsiyum skoru ve karaciger BT dansitesi 6l¢iildii. Epikardiyal yag voliimii, koroner kalsiyum skoru ve
karaciger dansitesi arasindaki iligki ile koroner kalp hastaligin1 saptamadaki performanslari arastirildi. Verilerin analizi MedCalc (Version
9.6.2.0) paket programu ile yapildi.

Bulgular: Koroner kalsiyum skoru (EAA=0,866) ve epikardiyal yag voliimii (EAA=0,672) koroner aterosklerozu belirlemede istatiksel olarak
etkin bulundu. Koroner arter hastaligini saptamada koroner kalsiyum skoru 6l¢iimiiniin tanisal etkinligi, epikardiyal yag volimii 6l¢tiimiiniin
tanisal etkinliginden yiiksek bulundu. KAH olanlarda epikardiyal yag voliimii (85,81+34,51 cm®), KAH olmayanlara gore (68,38+29,23 cm?)
daha yiiksek bulundu (P=0,0119). KAH olanlarda karaciger BT dansitesi (58,74+12,22 HU), KAH olmayanlara gore (63,02+8,93) istatistiksel
olarak sinirda disiik bulundu (P=0,0553). Epikardiyal yag voliimii ile kalsiyum skoru arasinda (r=0,1620, P=0,1148), epikardiyal yag
voliimii ile karaciger BT dansitesi arasinda (r=0,0046, P=0,9648) ve kalsiyum skoru ile karaciger BT dansitesi arasinda (r=0,0109, P=0,9162)
istatistiksel olarak anlaml iliski saptanmadi.

Sonug: Epikardiyal yag voliimii, hepatosteatoz ve koroner kalsiyum skoru arasinda bir iligki yoktur. Epikardiyal yag voliimii KAH olanlarda,
KAH olmayanlara gore daha yiiksektir. Epikardiyal yag voliimii 6l¢timii, KAH’1 gostermede orta derecede tanisal etkinlige sahiptir ancak
glicli koroner kalsiyum skorlamasina gore daha azdir.

Anahtar Kelimeler: Koroner ateroskleroz, epikardiyal yag doku, hepatosteatoz, CKBT
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INTRODUCTION

Obesity is an important health problem with high
mortality rates (1-3) due to its metabolic and
cardiovascular complications (4). The obesity related
cardiovascular complications are related to visceral
adipose tissue, which is exerting deleterious effects
by secreting metabolically active, proatherogenic,
proinflammatoryandprothromboticbioactivemolecules
(1-7). Epicardial adipose tissue (EAT) is similar to
visceral fat tissue, in that, it has better association with
cardiovascular diseases than subcutaneous fat tissue (8-
10). Furthermore, EAT is thought to have a contribution
in the pathogenesis of coronary artery disease because
of its proximity to coronary artery adventitia (11-15).
The amount of EAT was associated with metabolic
syndrome, cardio-metabolic risk factors and coronary
artery disease (CAD) (16).

Hepatosteatosis is recognized as a marker that
represents the increase of total body fat (17). The
quantitative assessment of hepatosteatosis can be
made with high accuracy through liver parenchyma
density measurement by using multidetector computed
tomography (MDCT) (18). However, there is no
consensus up to date about the relationship between
hepatosteatosis with epicardial adipose tissue (EAT) and
coronary calcium scoring (CCS).

The aim of the present study was to investigate the
relationship between EAT volume and hepatosteatosis
as a marker of general body fat deposition and
CAD.

MATERIAL AND METHOD

Study Population
This study was conducted in accordance with the
Principles of Helsinki Declaration and after study
protocol approval by Ankara Yiiksek Ihtisas Training and
Research Hospital Ethics Committee (Date: 26.10.2010,
Decision No: 245).

The study population was consisted of 96 patients (60
male, 36 female) aged between 23 to 76 (mean 53.5+11.2
years) who were referred for the clinical evaluation
for CAD by MDCT. The exclusion criteria for MDCT
were previous coronary artery by-pass surgery which
can influence EAT volume and implanted coronary
artery stents which may affect CCS. The patients who
had known liver failure or a liver mass which may
deteriorate the measurement of CT density of liver
(CTDL) were also excluded. The demographic data of all
patients were recorded using hospital database software.
Previous diagnosis of diabetes mellitus, hypertension,
hyperlipidemia, presence of family history of these
diseases and current smoking status were recorded.
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MDCT Examination

Coronary CT angiography examinations were
performed by using 64-detector MDCT (Toshiba
Aquillion 64, Tokyo, Japan). The patients were
monitored before the study for the assessment of heart
rate and rhythm. The patients which had the resting
heart rate above 70 beats per minute were received
metoprolol (50-100 mg) per orally, 90-120 minutes
before the MDCT scan. The patients were excluded
who had irregular rhythms such as ectopic pulses,
atrial fibrillation, ventricular block, or the resting heart
rate above 70 beats per minute.

All image acquisitions were performed in supine
position in inspiratory breath-hold with mild
hyperventilation. Firstly, pre-contrast images were
acquired prospectively which started at carina
extended to the 1 cm below the heart base with 3-mm
collimation, 120 kV, 60 mA. After that, the level of
coronary artery origins was detected on pre-contrast
images and started to scan from 1-cm above the origins
of the coronary artery to the 1-cm below of the base
of heart with retrospective electrocardiographic gating.
The imaging parameters were a slice collimation of 64
mm x 0.5 mm, gantry rotation time of 330 ms, tube
voltage of 120 kV, and tube current of 250-600 mA.
Contrast material was intravenously injected (90 mL
nonionic contrast material, with 370 mg I/mL at a rate
of 5 mL/s) through an 18 G cannula placed into the
right median antecubital vein. Image acquisition was
triggered automatically at 180 HU in the descending
aorta.

After acquisition of the raw data, images were
reconstructed at 70% of the R-R interval which was
the most motion-free phase of the cardiac cycle. These
images were transferred to a workstation for processing
(Vitrea, Version 3.2, Vital Images, Minneapolis, USA).

Image Evaluation

Pre-contrast axial images were evaluated by a radiologist
using a dedicated Workstation (Vitrea, Version 3.2,
Vital Images, Minneapolis, USA) in order to search for
calcific plaque presence within the coronary arteries.
If a calcific plaque was detected, it was marked,
and then total calcium score (Agatston score) was
calculated automatically by using Smartscore (GE
Medical Systems, USA). The overall Agatston score was
documented for each coronary vessel in each patient.
Epicardial adipose tissue was defined as the fatty area
which lies between the outer surface of myocardium
and the parietal pericardium on pre-contrast images
at a dedicated Workstation (Vitrea, Version 3.2, Vital
Images, Minneapolis, USA). Firstly, EAT borders were
determined by tracing parietal pericardium manually
from aortic root to the apex in every four slices on
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pre-contrast axial images with 3-mm thickness.
Secondly, attenuation values were adjusted between
-30 HU and -190 HU. Afterwards, by means of using
computer software, EAT volume (cm?®) was calculated
automatically for the selected area.

After the evaluation of coronary CT angiography
images, CAD was diagnosed if the patients had 50% or
more stenosis at least in one coronary artery. The study
population was divided into CAD positive and CAD
negative groups. In order to scan for hepatosteatosis,
three density measurements of the liver (HU) were
obtained from the liver parenchyma in the scanning area
on precontrast images with a ROI of approximately 1 cm?
and the mean value was recorded.

Statistical Analysis

All statistical analyses of our study were performed using
MedCalc (Version 9.6.2.0) software program. Numerical
values were defined as meantstandard deviation. The
power of EAT volume and CTDL of predicting CAD
diagnosis was investigated with ROC (Receiver Operating
Characteristic) analysis. The correlations between EAT
volume, CCS and CTDL were tested with Pearson
correlation test. If P value was <0.05, it was considered as
statistically significant.

RESULTS

Demographic characteristics of the patients, and the risk
factors for the prediction of CAD were shown in the
Table 1. The value of EAT volume ranged from 23.4 cm?
to 184.5 cm? (mean 74.1+31.8 cm?3). The measurements
of CCS ranged from 0 to 1304 (mean 103.9+£229.0). The
values of CTDL ranged from 23.3 HU to 77.3 HU (mean
61.7+10.2 HU).

The ROC curves were generated, and area under curve
(AUC) was calculated for determining the accuracy of
CCS, EAT volume and CTDL to indicate CAD (Figure
1, Table 2). CCS (AUC=0,866) and EAT volume
(AUC=0,672) were statistically effective in detecting
CAD (Table 3). Diagnostic accuracy of CCS in detecting
CAD was higher according to ROC analysis (P=0.010)
than of EAT volume measurement (Table 4).

EAT volume was higher in patients with CAD
(85.81+34.51 cm®) when compared to patients without
CAD (68.38+29.23 cm®) (Figure 2). CTDL in patients
with CAD (58.74+12.22 HU) was significantly lower
when compared to those without CAD (63.02+8.93) (P=
0.0553) (Figure 3).

There were no statistically significant correlations
between EAT volume and CCS (r=0.1620, P=0.1148),
EAT volume and CTDL (r=0.0046, P=0.9648), and CCS
and CTDL (r=0.0109, P=0.9162) (Figure 4).

Table 1. Demographic characteristics and risk factors of patients

Age, years* 53.5+11.7
Gender (male)** 60 (63%)
Weight (kg)* 81.2+11
Height (cm)* 168+8
BMI (kg/m?)* 28.8+3.9
Diabetes mellitus** 17 (17.7%)
Hypertension** 41 (43.7%)
Hyperlipidemia** 47 (49.4%)

Current smoking** 48 (50.52%)

Family history of CAD** 55 (58.3%)
CCS* 103.94229.0
CAD* 30 (31.5%)

* Mean+SD, **n (%), BMI: Body mass index, CAD: Coronary artery disease, CCS:
Coronary calcium score, SD: Standard deviation

Table 2. Comparison of areas under ROC curve of EAT volume,

CCS and CTDL in detecting coronary artery disease

Parameters The difference between P value
AUC:s (95% CI)

CCS - EAT volume 0.194 (0.047-0.341) 0.010

EAT volume - CTDL 0.092 (-0.068-0.253) 0.260

CCS - CTDL 0.286 (0.143-0.429) <0.001

tClls(_S'JlSIe Coronary calcium score, CTDL: CT Density of liver, EAT: Epicardial adipose

Table 3. Diagnostic accuracy of EAT volume, CCS and CTDL in

detecting coronary artery disease

Parameters Area under ROC curve (95% CI)
EAT Volume 0.672 (0.569 - 0.765)

CCS 0.866 (0.781 - 0.927)

CTDL 0.580 (0.475 - 0.680)

ngle Coronary calcium score, CTDL: CT Density of liver, EAT: Epicardial adipose

Table 4. Correlation coefficients of EAT volume, CCS and CTDL

Parameters r P value
CCS - EAT Volume 0.1620 0.1148
EAT Volume - CTDL 0.0046 0.9648
CCS - CTDL 0.0109 0.9162

CCS: Coronary calcium score, CTDL: CT Density of liver, EAT: Epicardial adipose
tissue

Sensitivity

0 1 1 1 1 1
0 20 40 60 80 100

100-Specificity

Figure 1. Graph shows the comparison of receiver operating
characteristic curve (ROC) for EAT, CTDL, and CCS to detect CAD
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Figure 2. Graph shows EAT volumes in patients with CAD and
without CAD.

DISCUSSION

Several non-invasive imaging modalities such as
transthoracic echocardiography (TTE), MDCT and
magnetic resonance imaging (MRI) have been used for
the measurement of EAT volume. Among these, the
most commonly used method in clinical practice and in
studies which evaluated the relationship between EAT
and CAD was TTE (8,14,19,20). The measurement of
EAT volume with TTE is more practical compared to
that with MDCT. On the other hand, echocardiography
is quite dependent on acoustic windows thus it might
not provide sufficient EAT windows surrounding
all cardiac segments and compartments. MDCT has
some advantages like having high temporal and spatial
resolution, providing 3-dimensional imaging of heart
and epicardial surface.

It is well known that the increased body fat is associated
with CAD. In particular, many studies showed that
abdominal visceral fat deposition and CAD risk were
strongly correlated (5,19). Visceral adipose tissue
is considered as a complex endocrine organ which
produces various substances causing local and systemic
effects. It has the capability of secreting various bioactive
molecules that have proatherogenic, proinflammatory
and prothrombotic effects (6,7,9,11).

Epicardial adipose tissue protects coronary artery from
tension or torsion and serves energy to the myocardium
(9,10). Apart from physiological functions, EAT is also
visceral fat deposition which has a variable amount and
distribution pattern situated beneath epicardium around
both ventricles. Hence as there is no fascia-like structure
between EAT and myocardium, it was hypothesized that
substances produced in adipocytes and macrophages
infiltrating epicardial adipose tissue affect adjacent
myocytes with paracrine mechanisms. Recent studies
have shown that increased EAT volume might have been
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Figure 3. Graph shows CTDL (HU) in patients with CAD and
without CAD.

an important risk factor for cardiac diseases (8,12,13).
It has been proved that proinflammatory cytokine
concentrations were increased in EAT (6,9-11). Some
other studies also showed that EAT played an important
role in CAD development by secreting proinflammatory
molecules which facilitated the progression of coronary
artery atherosclerosis (9,11,13,15,16).

There were many studies which investigated the
relationship between EAT and CAD with controversial
results (12-15). In some of them, the authors used
the maximum thickness of EAT on MDCT images
while others measured EAT around the heart on
echocardiographic images (21,22). EAT thickness
varies depending on the location around the heart,
therefore the calculation of the EAT volume using
the MDCT images gives more accurate information.
In our study, we performed the calculation of the
EAT volume on diastolic phase MDCT images which
were nearly motion-free. Although there was a mild
relationship between EAT volume and the severity of
CAD, a previous study found that increase in severity
of coronary atherosclerosis had no relationship with an
increase in EAT volume (13). According to our results,
EAT volume had an efficacy to determine CAD which
was compatible with the previous studies (14,15,16,22).
We also found that EAT volume was higher in patients
with CAD than without CAD.

According to current data, it is not exactly known which
type of fat tissue, such as EAT, abdominal obesity or
visceral fat, plays the most important role leading to
CAD. The relationship between central obesity and CAD
can be explained by the fact that EAT storage is increased
in centrally obese patients. It is still unclear that if EAT
is a marker which is a mere sign for abdominal obesity
or if abdominal visceral fat deposition causes pathogenic
cardiac fat deposition.
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CCS is a useful method for evaluating the degree
of coronary atherosclerosis. Although researchers
suggested to include CCS to the conventional
cardiovascular risk assessment (23), combining calcium
scoring with conventional estimation methods could
not achieve any predictive power (24). CCS has not
been recommended to be used in daily practice in
asymptomatic patients. However, CCS could be useful
in some selected patients.

In a study carried out with Djaberi et al. (15) mean EAT
volume was found to be significantly higher in patients
with CCS over 10 compared to patients with a score of
equal or lower than 10. They also demonstrated that
increase in the degree or severity of atherosclerosis had
not caused significant increase in EAT volume. If the risk
factors are taken into an account, EAT volume might
be used as an indicator of coronary atherosclerosis.
Conversely, in another study, Chaowalit et al. (13) showed
no relation between EAT thickness and angiographically
confirmed CAD.

In our study, we did not find significant relationship
between EAT volume and CCS. This could be explained
by properties of our study population. The mean EAT
volume in our study population ranged between 23.4
cm? and 184.5 cm?®. If we had more patients in our
study population which had increased EAT volume, we
may have found a significant relationship between EAT
volume and CCS.

In our study, we defined CAD if a patients stenosis
degree was 50% and above at least in one coronary
artery and found the diagnostic accuracy of EAT volume
measurement was lower than CCS for detecting CAD.
Additionally, we obtained no correlation between CCS
and EAT volume. Our results showed that EAT volume
measurement does not indicate the severity of coronary
atherosclerosis, therefore, it is not suitable for detecting
CAD.

Increased EAT volume in patients with CAD does not
imply a cause-and-effect relationship between CAD and
EAT volume. Since EAT volume expands with age and
visceral adiposity, CAD incidence also increases with
advanced age and visceral fat deposition (13,14,21,23).

It has been claimed that fat deposition in liver could
also be responsible for developing CAD. Alper et al. (25)
found a relationship between NAFLD and CAD detected
with coronary angiography. Furthermore, Matteoni
et al. (26) demonstrated that cardiovascular mortality
was increased in patients diagnosed with NAFLD. On
the other hand, in our study we did not find significant
relationship between CTDL and CAD. However,
regarding the CCS in our study population, we had quite
a few patients with CAD. Additionally, the mean value

of EAT volume was not high. It was not a surprise for
us that our study population had low EAT volume and
had CCS was mostly below 400. Hence, we could say that
our study population was in low-risk category in terms
of cardiac pathology and cardiac fat deposition. In this
context, low abdominal visceral adiposity in our study
population might have been the reason for us not to
have found a statistically significant relationship between
CAD and CTDL and EAT volume. Further studies
with large number of CAD patients with wide range of
atherosclerosis degree and EAT volume are needed to
clarify the relation between CAD and CTDL.

There are some limitations in our study. Firstly, we only
included the patients referred to our department for
cardiac CT, therefore we could not measure abdominal
visceral fat volume. Secondly, the dome of the liver and
a small portion of the right lobe could only be observed
on pre-contrast images so the CTDL measurements
could only be performed in these parts of liver. The ideal
CTDL measurements should cover the whole liver, which
requires extended scanning area and necessitates more
radiation exposure of the patient. Thirdly, the markers
of inflammation which may support our results were not
determined.

CONCLUSION

We did not find a significant relationship between
EAT volume, CTDL and CCS which is considered as a
predictive marker of coronary atherosclerosis. Mean
EAT volume is higher in patients with CAD compared
to patients without CAD. Finally, EAT volume showed
moderate but lower diagnostic power than CCS to
determine CAD.
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0z

Bu yazida literatiirde nadiren bildirilen bir durum olan varicella zoster ensefaliti ile tiiberkiiloz menenyjiti birlikteligi olan 58 yasinda erkek
hasta sunuldu. Orbitofrontal bolgede zona tanisiyla valasiklovir tedavisi alirken hastada varicella zoster viriise bagl olarak ensefalit klinigi
gelisti. Tedavi sonrasi atesinin diigmemesi tizerine yapilan incelemelerde beyin omurilik sivisinda polimeraz zincir reaksiyonu testinde
Mycobacterium tuberculosis kompleks'in pozitif saptandi. Hastaya tiiberkiiloz menenjit tanis1 konuldu. Tedavi sonrasinda hastanin atesi ve
Kklinik yakinmalar1 tamamen diizeldi.

Anahtar Kelimeler: Varicella zoster ensefaliti, tiiberkiiloz menenjit, koenfeksiyon

ABSTRACT

In this article, a 58-year-old male patient with coexistence of varicella zoster encephalitis and tuberculous meningitis, a condition rarely
reported in the literature, is presented. While receiving valacyclovir treatment with the diagnosis of shingles in the orbitofrontal region,
the patient developed encephalitis clinic due to varicella zoster virus. In the examinations made after the fever did not decrease after the
treatment, the polymerase chain reaction test in the cerebrospinal fluid was positive for Mycobacterium tuberculosis complex. The patient
was diagnosed with tuberculous meningitis. After the treatment, the patient’s fever and clinical complaints completely resolved.

Keywords: Varicella zoster encephalitis, tuberculous meningitis, coinfection

GIRIS

Varicella zoster viriis (VZV), Herpesviridae ailesinde
yer alan cift iplikli, zarfli bir DNA viriisiidir. VZV,
primer enfeksiyonu olan sugiceginin sonrasinda dorsal
kok gangliyonlarinda latent olarak kalir; reaktivasyonu
sonucunda rekiirren enfeksiyonu olan herpes zoster
(zona) ortaya ¢ikar. VZV reaktivasyonu sonuucnda
ensefalit, menenjit, Ramsay Hunt sendromu, serebellit,
myelit ve serebrovaskiiler olayla iliskili sendromlar
gibi klinik tablolar goriilebilir (1,2). VZV’niin tiim yas
gruplarinda herpes simpleks viriis (HSV)’tinden sonraki
en yaygin viral ensefalit etkeni oldugu bildirilmistir.
VZV ile iligkili ensefalitte mortalitenin tedaviyle

%5-20 arasinda degistigi, hayatta kalan hastalarda
ise hafif veya siddetli ¢esitli norolojik sekellerin
gelistigi bildirilmektedir (1-3). Tiberkiiloz menenjit,
titberkiilozun en agir formlarindan biridir. Kesin taniss;
BOS’ta asido rezistan boyama ile tiiberkiiloz basillerinin
goriilmesi, BOS kiiltiiriinde etkenin tretilmesi veya
BOSda PZR pozitifligi ile konmaktadir (4). Bu yazida,
varicella zoster ensefaliti 6n tanisiyla asiklovir tedavisi
alan, ancak tedaviye ragmen atesi devam eden ve
yapilan incelemeler sonucunda tiiberkiilloz menenjit
tanis1 konulan bir olgu sunuldu.
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OLGU

Orbitofrontal bolgede zona tanisiyla ii¢ giin siireyle oral
valasiklovir tedavisi alan 58 yasinda erkek hasta, son
iki giindiir siiren biling kaybi, uykuya meyil basagrisi
sikayetiyle acil servise bagvurmus. Ozge¢misinde; diabet,
hipertansiyon ve koroner arter hastaligi mevcuttu. Daha
once akciger tiiberkiilozu gecirme Oykiisii yoktu. Fizik
muayenesinde; viicut 1sis1 37,5°C, kan basinct 140/70
mmHg, oksijen saturasyonu (SpO2) 93 idi. Hastanin
bilinci agik, kooperasyonu ve oryantasyonu kisitli idi. Ense
sertligi, Kernig ve Brudzinski bulgular1 negatifti. Diger
sistem muayeneleri dogaldi. Laboratuvar testlerinde;
16kosit sayist 7000/mm?®, CRP 39,9 mg/L (normali 0-5
mg/L), sedimentasyon hizi 60 mm/saat idi. Biyokimyasal
testleri; serum Na 128 mmol/L (normali: 136-145 mmol/L)
olup diistiktii, serum glukoz 190 mg/dL (normali: 70-100
mg/dL), AST 76 U/L, ALT 63 U/L, D-dimer 4330 ng/ml
(normali: 80-630 ng/ml) degerleri yiiksekti. Hastanin anti-
HIV ELISA testi negatif, postereanterior akciger grafisi
normal olarak degerlendirildi.

Hastaya santral sinir sistemi enfeksiyonu on tanisiyla
lomber ponksiyon yapildi. Hiicre sayimi, biyokimyasal
testler, kiiltiir, viral ve bakteriyel etkenlere yonelik PZR
testi igin BOS 6rnegi alindiktan sonra, hastaya varicella
zoster ensefaliti 6n tanisiyla asiklovir 3x750 mg intravendz
yolla baglandi. BOSda, 220 lokosit, 1600 yeni eritrosit,
8000 eski eritrosit saptandi. BOS biyokimyasinda glukoz
31 g/dL (es zamanli kan glukozu 157 mg/dL), BOS proteini
2445 mg/L (normali: 150-450 mg/L) idi. BOS kiiltiiriinde
tireme olmadi. BOSda viral ve bakteriyel PZR panelinde
etken saptanmadi. Biyokimyasal testlerinde hiponatremi
(Na degeri 129 mmol/L) saptanan hastaya dahiliye
oOnerisi ile hipertansiyon i¢in almakta oldugu ramipril
kesilerek amlodipin tedavisi baslandi, hipertonik sodyum
kloriir replasmani uygulandi. Tedavi ile hiponatremi
diizeldi. Asiklovir tedavisi ile hastanin biling bulaniklig:
ve uykuya egilimi diizeldi. Tedavisinin 6. giiniinde hasta
kisa stireli nobet gecirdi. Beyin bilgisayarli tomografi (BT)
ve elektroensefalografi (EEG) ile nérolojiye danisilan
hastada akut patoloji diisiiniilmedi, BT ve EEG normal
olarak degerlendirildi. Asiklovir tedavisinin 8. giiniinde
viicut 1s1s1 39°C’ye kadar yiikseldi. Hastanin tedavisine
ampirik olarak piperasilin tazobaktam 3x4,5 gr dozda
intravendz (i.v) yolla eklendi. Dahiliye klinigine danigilan
hastanin hiponatremisi 6volemik hiponatremi olarak
degerlendirildi. Tedaviye ragmen yiiksek atesi devam
eden hastada, piperasilin-tazobaktam tedavisi kesildi,
meropenem tedavisi 3x1 gr dozda i.v baglandi. Hastanin
enfeksiyon odagi saptamaya yonelik yapilan testlerinde;
ultrasonografi, ekokardiyogarfi incelemelerinde odak
bulunamadi, nazofarengeal siirlintii Orneginde ise,
Covid-19 PZR testi negatif saptandi. Ikinci kez lomber
ponksiyon yapilan hastada travmatik hemorajik BOS
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mevcuttu. BOSda hiicre sayis1 2400 16kosit, yeni ve eski
eritrositler saptandi. BOS glukozu 24 (es zamanli kan sekeri
150 mg/dL), klor 109 mmol/L, protein 1986 mg/L, laktat
8,4 (normali: <2,8 mmol/L) idi. Meropenem tedavisine
ampirik olarak vankomisin eklendi. Lomber ponksiyon
oncesinde ¢ekilen kontrastli kraniyal manyetik rezonans
goriintiileme (MRG)de apse ve kontrastlanma saptanmadi
BOS Kkiiltiiriinde, BOSda bakteriyel ve viral etkenlere
yonelik PZR testinde etken saptanmadi. BOSda brusella
agliitinasyon testi negatif saptandi. Asiklovir tedavisi 14
gline tamamlanarak kesildi. Tiirkiye Halk Sagligi Kurumu
Tiiberkiiloz Referans Laboratuvarrna gonderilen BOS
orneginde PZR sonucu Mycobacterium tuberculosis
complex olarak raporlandi. Meropenem ve vankomisin
tedavinin 10. giiniinde kesilerek izoniyazid, pirazinamid,
rifampin, etambutol ve deksametazon tedavisi baslandi.
Kontrol tetkiklerinde 16kosit sayist 6100/mm?®, CRP 9,2
mg/L eritrosit sedimentasyon hizi 25 mm/saat olarak
belirlendi. Antitiiberkiiloz tedavinin 8. giiniinde atesi
olmads, klinik bulgular1 diizeldi, hasta kontrole gelmek
tizere taburcu edildi.

TARTISMA

Santral sinir sistemi enfeksiyonlar: tiim diinyada 6nemli
bir mortalite ve morbidite nedenidir. Tiiberkiiloz
menenyjit, akciger dis1 tiiberkiilozun en agir sekillerinden
biridir. Kesin insidans ve prevalans bilinmemekle birlikte,
akciger tiiberkiilozu olgu sayisi yiiksek olan iilkelerde,
insidansin orantili olarak yiiksek olmasi beklenir (4).
Tiiberkiiloz menenjit tiiberkiilozlu hastalarin yaklagik
%1-5"inde goriiliir (5).

Bas agrisi, kusma, meningeal irritasyon belirtileri (ense
sertligi, Kernig, Brudzinski), fokal defisitler, gorme kayb,
kraniyal sinir felci ve artmis kafa i¢i basinci belirgin
klinik ~ozelliklerdir. Hastalardaki belirgin patolojik
siiregler, meningeal inflamasyon, bazal eksiidalar,
vaskilit ve hidrosefalidir. Tanisi, karakteristik klinik
bulgular, BOS bulgular1 (BOSta artmis protein, diisiik
glikoz diizeyi ve lenfosit hakimiyeti) ve santral sinir
sistemi goriintiileme bulgularindaki anormalliklere
dayanmaktadir. BOS’ta EZN boyamada asido-rezistan
basillerin goriilmesi, etkenin kiiltiirde tretilmesi veya
PZR yontemiyle saptanmasi bakteriyolojik dogrulama
icin zorunludur. Hastaligin mortalitesi ve morbiditesi
son derece yiiksektir, menenjit sonras1 kalic1 sekellere
neden olabilir. Hizli tanis1 ve erken tedavisi bu acidan
¢ok onemlidir. Antitiiberkiiloz tedaviye baslama karari
genellikle ampiriktir. Antitiiberkiiloz tedavinin 9 veya
12 ay siireyle uygulanmasi oOnerilmektedir. Tedaviye
kortikosteroidler de eklenmelidir (4). Tedaviye ragmen,
mortalite orani eriskinlerde %50, ¢ocuklarda %20 olarak

bildirilmektedir (5).
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Sundugumuz olguda uykuya meyil, biling kaybi1 olmasi ve
orbital bolgede zona lezyonunun olmasi nedeniyle klinik
olarak varicella zoster ensefaliti diistiniildii. Varicella
zoster ensefalitine yonelik baslanan asiklovir tedavisi
sonrast biling bulanikligt ve uykuya meyil bulgular
diizeldi. Tedavi esnasinda hastanin atesinin devam etmesi,
bagka bir enfeksiyon odag1 saptanmamasi, tedavi altinda
kisa siireli nobet gecirmesi nedeniyle hastada baska bir
santral sinir sistemi enfeksiyonu olabilecegi diistintilerek
lomber ponksiyon planlandi. Hastanin atesinin olmasi ve
BOS bulgularinin tiiberkiiloz menenjitle uyumlu olmasi
tizerine istenilen BOS PZR sonucunun pozitif saptanmasi
tizerine antitiiberkiiloz tedavi ve kortikosteroid tedavisi
basland1.

Varicella zoster viriis, Herpesviridea ailesinde yer alan zarfli
DNA viriisii olup, primer enfeksiyonu sugicegi hastaligina,
latent kalan viriisiin reaktivasyonu sonucunda rekiirren
enfeksiyon seklinde en sik zonaya neden olur. VZV
reaktivasyonunun en sik ve 6nemli komplikasyonu nedeni
tam bilinmeyen ve tedaviye genellikle yanit alinamayan
postherpetik nevraljidir. VZV'nin reaktivasyonu ayrica
ok cesitli norolojik sendromlara neden olabilir, bunlardan
en Onemlisi, kortikosteroidler ve antiviral ila¢ asiklovir
ile tedavi edilen bir vaskiilittir. Diger VZV reaktivasyon
komplikasyonlar: arasinda; ensefalit, segmental motor
zay1flig1 ve miyelopati, kraniyal néropatiler, Guillain-Barré
sendromu yer alir (3).

VZV ve HSV ensefalitinde polimeraz zincir reaksiyonu
(PZR), tami icin altin standarttir ve ilk tercih
goriintiileme yontemi MRGir (6). Sundugumuz olguda
hastanin ensefalitle uyumlu biling degisiklikleri olmast,
orbitofrontal bolgede zonasinin olmasi nedeniyle
hastadan PZR i¢in BOS 6rnegi alindiktan sonra asiklovir
tedavisi bagland.

Enfeksiy6z ensefalit insidansi, salginlar disinda, 1,5-
7 vaka/100.000 kisi/yill olarak tahmin edilmektedir.
Enfeksiyoz ensefalit ve immiin aracili ensefalit, benzer
klinik belirti ve semptomlar1 paylagir. HSV, caligmalarin
%65'inde en sik goriilen patojendir ve bunu gesitli
calismalarda VZV izlemektedir (7).

Isvicréde yapilan bir ¢alismada santral sinir sistemi
enfeksiyonu etkeni olarak en sik goriilen etkenler;
Streptococcus pneumoniae, varicella zoster ve herpes
simplex tip 1 ve 2 olarak rapor edilmistir. Caliymada,gok
degiskenli analizde, laktat konsantrasyonlar1 ve azalmis
glukoz oranlari, bakteriyel enfeksiyonun tek bagimsiz
prediktorleri iken, artmig CSF mononiikleer hiicreler,
viral enfeksiyonlarin tek prediktorii olarak belirlenmistir

(8).

Birlesik Devletlerde HSV ve VZV santral sinir
sistemi enfeksiyonu olan 98 erigkinin hastada klinik
belirtiler, BOS incelemesi, goriintiileme bulgular1 ve

olumsuz klinik sonuglarla iliskili prognostik faktorler
aragtirilmistir. Calismada hastalarin 25’inde ensefalit
[20 (%20,4) HSV, 5 (%5,1) VZV ensefaliti] ve 73’tinde
menenjit saptanmustir [60 (%61,1) HSV ve 13 (%13,3)
VZV]. HSV ve VZV mide bulantist ve dokiintii disinda
benzer bulgulara sahip oldugu, BOS 6zellikleri agisindan
HSV ve VZV enfeksiyonu arasinda farklilik olmadig:
bildirilmistir. Anormal nérolojik goriintiileme bulgulari,
olgularin %11,6 (10/86) beyin bilgisayarli tomografi
(BT)’lerinde, %21,3 (16/75)’tinde ise beyin manyetik
rezonans goriintilleme (MRG)lerinde saptanirken,
elektroensefalografi, ~ %57,9  (11/19)da  anormal
saptanmigtir. Hastalarin 16 (%16,3)’sinda  olumsuz
klinik sonug bildirilmigtir (sirasiyla; 10 HSV ensefaliti
olgusunda, 3 VZV ensefaliti olgusunda ve 3 VZV
menenyjiti olgusunda). Hastalara 48 saat iginde uygulanan
intravenoz  asiklovir tedavisinin olumsuz klinik
sonuglara kars1 onleyici oldugu saptanmistir. Bununla
birlikte, lojistik regresyon analizinde, sadece Charlson
komorbidite skorunun 1den biiyiik olmasi ve ensefalit
prezentasyonu bagimsiz olarak olumsuz istenmeyen
durumlarla iligkili saptanmistir. Sonu¢ olarak, HSV
ve VZV’ye bagli santral sinir sistemi infesiyonlarinin
benzer klinik ve laboratuvar bulgularina sahip oldugu,
komorbiditeleri ve ensefaliti olan hastalarda istenmeyen
klinik sonuglarin daha sik gozlendigi bildirilmistir (9).
Sundugumuz olguda da BOSda PZR negatif saptanmasi
ve goriintiileme bulgulari normal olmasina ragmen,
klinik olarak VZV ensefaliti diigiintilmiis ve antiviral
tedavi ile hastanin biling kaybi, uykuya meyil ve bagagris
yakinmalar1 diizelmistir.

Literatiir tarandig1 kadariyla, varicella zoster ensefaliti
ile tiberkiiloz menenjit birlikteligi sadece bir olguda
bildirilmistir (10). Sundugumuz olgu, ingilizce literatiir
tarandig1 kadariyla, VZV ensefaliti ile tiberkiiloz
menenjit birlikteliginin goriildigi ikinci olgudur.

SONUC

Varicella zoster virus ensefaliti tedavisine ragmen atesi ve
klinik bulgular1 diizelmeyen ve bagka bir enfeksiyon odag:
saptanamayan olgularda Mycobacterium tuberculosis gibi
bagska bir etkenle birlikte santral sinir sistemi enfeksiyonu
olabilecegi akilda tutulmalidur.

ETiK BEYANLAR

Aydinlatilmis  Onam: Bu  ¢alismaya
hastalardandan yazili onam alinmistir.

katilan
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degerlendirmesi.
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humans, the “Material and Method” section was approved by the relevant committee or the Helsinki Declaration
of Principles (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/). It should be stated in the
text that all persons included in the study signed the Informed Consent Form. The articles submitted to the Journal
of Medicine and Palliative Care (JOMPAC) will be deemed to have been conducted in accordance with the Helsinki
Declaration of Principles, and have received ethical and legal permissions and will not be held responsible. If “Animal”
was used in the study, the authors stated in the Materials and Methods section of the article that they protect animal
rights in accordance with the principles of the Guide for the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html), and that they have received approval from the ethics committees of their institutions. it is difficult.
In case reports Informed Consent an should be obtained from patients regardless of the identity of the patient. If the
Ethics Committee Approval is required in the article; the received document should be sent with the article. The
article should be passed by the authors for academic plagiarism prevention program. It is the authors’ responsibility
to ensure that the article complies with the ethical rules.

All manuscript submissions should be scanned for plagiarism research and then uploaded to the journal system. In
the event of alleged or suspected research misconduct, e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in accordance with the COPE guidelines. See Guidance from the
Committee on Publication Ethics (COPE).

Each individual listed as an author should fulfill the authorship criteria recommended by the International Committee
of Medical Journal Editors (ICMJE- www.icmje.org). The ICMJE recommends that authorship should be based on
the following 4 criteria: (1) Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; (2) Drafting the work or revising it critically for important intellectual
content; (3) Final approval of the version to be published; (4) Agreement to be accountable of all aspects of the work
in ensuring that questions related to the accuracy or the integrity of any part of the work are appropriately investigated
and resolved.

In addition to being accountable for the parts of the work he/she had done, an author should be able to identify which
co-authors are responsible for the specific other parts of the work. In addition, authors should have confidence in the
integrity of the contributions of their co-authors.

All those designated as authors should meet all of the four criteria for authorship, and all who meet the four criteria
should be identified as authors. Those who do not meet all four criteria should be acknowledged and thanked on the
title page of the article. If the editorial board suspects that someone who does not meet the authorship requirements
has been added as a writer, the article will be rejected without further investigation.

Journal of Medicine and Palliative Care (JOMPAC) requires and encourages the authors and the individuals who
involved in the evaluation process of submitted manuscripts to disclose any existing or potential conflicts of interests,
including financial, consultant, and institutional, that might lead to the potential bias or a conflict of interest. Any
financial grants or other supports received for the submitted study from individuals or institutions should be disclosed
to the Editorial Board. To disclose a potential conflict of interest, the ICMJE Potential Conflict of Interest Disclosure
Form should be filled in and submitted by all of the contributing authors. Cases of the potential conflict of interest of
the editors, authors, or reviewers are being resolved by the journal’s Editorial Board within the scope of COPE and
ICMJE guidelines. The Editorial Board of the journal handles all of the appeal and complaint cases within the scope
of COPE guidelines. In such cases, authors should get in direct contact with the editorial office to regard their appeals
and complaints. When needed, an ombudsperson may be assigned to resolve cases that cannot be resolved internally.
The Editor in Chief is the final authority in the decision-making process for all of the appeals and complaints. When
submitting a manuscript to the Journal of Medicine and Palliative Care (JOMPAC), authors should accept to assign
the copyright of their manuscript to the Journal of Medicine and Palliative Care (JOMPAC). If authors rejected for
publication, the copyright of the manuscript will be assigned back to the authors. When using previously published
content including figures, tables, or any other material in both of the print and electronic formats, authors must
obtain permission from the copyright holder. Legal, financial and criminal liabilities in this regard belong to the
author(s). Statements or opinions expressed in the manuscripts published in the Journal of Medicine and Palliative
Care (JOMPAC) reflect the views of the author(s) and not the opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the publisher disclaim any responsibility or liability for such materials.
The final responsibility in regard to the published content rests with the authors.
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ARTICLE IS NOT PUBLISHED ELSE

Each author should indicate to the editor on the presentation page that part or all of the manuscript is not published
elsewhere and is not in the process of being evaluated in another journal at the same time. Oral or poster presentations
presented at congresses should be indicated on the title page with the name of the congress, place and date. All
responsibility for the articles published in the journal (ethics, scientific, legal, etc.) belongs to the authors.

COPYRIGHT TRANSFER FORM

Copyright Transfer Form (https://dergipark.org.tr/tr/pub/jompac/page/9856) can be obtained from the link. In the
native language of the manuscript (if the manuscript is in English, the manuscript should be in Turkish, the manuscript
should be in Turkish) should be filled in must be sent on-line when loading. According to the 1976 Copyright Act, all
kinds of publication rights of articles accepted for publication belong to the publisher.

WRITING LANGUAGE CONTROL

The publication language of the journal is Turkish and English, and the articles are accepted in both Turkish and
English. Proper use of Turkish is important in articles written in Turkish. For this reason, the Turkish dictionary of
the Turkish Language Association or www.tdk.org.tr address should also be based on a glossary of terms related to the
branches of Turkish medical associations. English articles and English Abstract should be checked by a professional
linguist before being submitted. The spelling and grammatical errors in the manuscript are corrected by our English
language consultant and editorial committee.

STATISTICS EVALUATION

All prospective, experimental and retrospective research articles should be evaluated in terms of statistics (if required
by the statistical expert) and indicated by appropriate planning, analysis and reporting.

ACCEPTANCE OF PUBLISHING

After the approval of the editors and referees, the publication date of the article is taken into consideration. A Doi
number is obtained for each post.

ARTICLE WRITING RULES

Manuscripts are double-spaced with Microsoft Word, and title titles (Abstract, Abstract, Introduction, Materials and
Methods, Results, Discussion, References, etc.) are written in 12 pt. 2.5 cm space should be written at the top and
bottom. The writing style should be Times New Roman. “System International” (SI) units should be used. Figures,
tables and graphs should be referenced in the text. Abbreviations should be given in parentheses where the word first
appears. Turkish articles should be 50% contiguous, and English should be 50% contiguous. A comma should be used
in decimal numbers in Turkish (55.78) and a period (55.78) should be used in English manuscripts. Review articles
and research articles should not exceed 4000 words, case reports 2000 words, letters to the editor should not exceed
500 words (This limits to all article types are excluding Abstract and References section). Pages should be numbered
from the abstract page.

SECTIONS OF MANUSCRIPT

1. Presentation to the Editor

This is the article that the author of the article sends to the editor of the journal. In this section, it should be noted that
part or all of the article is not published elsewhere and is not in the process of being evaluated in another journal at the
same time, “Material Support and Interest Relationship” status, language and statistical checks are made.

2. Title Page

The category of the article submitted at the beginning of the page should be indicated (clinical analysis, research
article, experimental study, case report, review, etc.). The names and surnames of all authors should be numbered after
the superscript and numbered from 1, and they should be added under the names of the institutions, clinics, cities
and countries. On the title page, each author’s Orcid ID should be his/her e-mail address. This page should include
the Authorized Author (s), name, full address, telephone and e-mail (address information should be indicated in
Turkish if the language of the article is Turkish and English if it is English). Oral or Poster presentations presented at
congresses should be indicated on the title page by giving the name, place and date of the congress.

3. Article File
There should be no names of authors and institutions, only this information should be on the title page.

Title: There should be a short and clear title. It should not contain abbreviations and should be written in Turkish
and English. Abstract: Turkish and English abstracts should be written. In research articles; It should be divided into
sections of Aim/Introduction, Material and Method, Results/Findings and Conclusion and should not exceed 400
words. In the review, case reports and the like, Oz; it should be short and one paragraph, and should not exceed 300
words in reviews and 250 words in case reports.


https://dergipark.org.tr/tr/pub/jompac/page/9856

Keywords: Turkish Abstract and English should be found at the end of the abstract. A minimum of 3 and a maximum
of 6 should be written. Words should be separated by semicolons. Keywords should be submitted in accordance with
Subject Medical Subject Headings (MESH) (www.nlm.nih.gov/mesh/MBrowser.html). Turkish Keywords “Turkey
Science Terms what should be in accordance with (www.bilimterimleri.com). If not, a one-to-one Turkish translation
should be provided.

Figures, Photographs, Tables and Graphics: It should be indicated at the end of the sentence where it is mentioned in
the text, should not be placed in the text, and should be added to the end of the text after the references. Abbreviations
used should be indicated in the description below. If previously printed figures, pictures, tables and graphics are used,
written permission must be obtained and this permission should be stated in the description of figures, pictures, tables
and graphics. The article should be passed by the authors for academic plagiarism prevention program. The picture/
photo should be in jpeg and at least 300 dpi resolution.

Text Sections: The text samples to be sent for publication are as follows.

Editorial Comment/Discussion: It is the evaluation of the original research articles published by the expert other than
the authors. It is published before the articles in the journal.

Research Article: Prospective-retrospective and all kinds of experimental studies can be published. Abstract
(approximately 400 words; aim/introduction, material and method, results/findings and conclusion sections in
Turkish and English), Introduction, Material and Method, Results, Discussion, Conclusion, References.

Review: Can be prepared by invited authors or directly. It can be prepared to include the latest medical literature for
any subject that has medical characteristics. Abstract (about 300 words, unpartitioned, Turkish and English), titles,
references.

Case Report: These are rare or different articles in diagnosis and treatment. It should be supported with sufficient
number of photographs and diagrams. Abstract (about 250 words; no section; Turkish and English), Introduction,
case report, discussion, conclusion.

Letter to the Editor: The articles that are published in the journal within the last year include a maximum of 500 words
containing various opinions, experiences and questions of the readers. There are no Title and Abstract sections. The
number of references is limited to 5 (max. 10). It should be indicated which article (number, date) is dedicated and at
the end there should be the name, institution and address of the author. The answer to the letter is given by the editor
or the author (s) of the article and published in the journal.

Education: Scientific articles supported by the latest clinical and laboratory applications that send messages to readers
on current issues within the scope of the journal. Abstract (about 250 words; no section; Turkish and English), related
titles, references.

Book Evaluations: Evaluations of national or internationally accepted books of current value within the scope of the
journal.

WHAT SHOULD BE INDICATED BEFORE THE RESOURCES
ETHICAL DECLERATIONS

Ethics Committee Approval: The study was carried out with the permission of .......... Ethics Committee (Date........... ,
Decision No. ............ ).

Informed Consent: Written informed consent was obtained from all participants who participated in this ....study (If
study retrospective: Because the study was designed retrospectively, no written informed consent form was obtained
from patients.

Referee Evaluation Process: Externally peer-reviewed.
Conflict of Interest Statement: The authors have no conflicts of interest to declare.
Financial Disclosure: The authors declared that this study has received no financial support.

Author Contributions: All of the authors declare that they have all participated in the design, execution, and analysis
of the paper, and that they have approved the final version.

Acknowledgements: If any, it should be written before references.
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References: References should be written according to the order of arrival. If the number of authors in the source is 6
or less, all authors (surname and first name should be the first letter, the names of the authors should be separated by
commas) should be specified; (et al ”), the name of the article (only the first letter of the sentence and the first letter
of the special names will be capitalized), short journal name, year, volume, short page number (15-8, not 15-18) and a
space between the punctuation marks. The format used for the manuscript submission should be as specified in Index
Medicus (www.icmje.org). The list of references should only include studies that have been published or accepted for
publication or have a Doi number. Journal abbreviations should follow the style used in Cumulated Index Medicus
(http://www?2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng.). The number of references should be limited to
40 in research articles, 60 in reviews, 20 in case reports and 5 (max. 10) in letter to the editor. References should be
given in parentheses at the end of the sentence just before the period. For example (4,5). The author (s) is responsible
for the accuracy of the references. Importance should be given to the synthesis of domestic and foreign sources.

4. Figures and Table Titles

Titles should be written after the references. Each must be submitted as a separate image file (at least 300 dpi resolution,
jpg)-

After the article is accepted for publication, the first copy of the string will be sent to the responsible author by e-mail.

In this text, only the spelling errors will be corrected and no additions or substitutions will be made. The responsible
author will notify the editorial center by e-mail of the corrections within 2 days.

SOURCE WRITING EXAMPLES

Excerpt from journals;

Cesur S, Aslan T, Hoca NT, Cimen E Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with
pulmonary tuberculosis. Int ] Mycobacteriol 2014; 3: 15-8 (not 15-18).

Excerpt from the book;

Tos M. Cartilage tympanoplasty. st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Excerpt from the book, which is the only author and editor;

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.

Excerpt from the book with multiple authors and editors;

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

If the editor is also the author of the chapter in the book;

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

Excerpt from PhD/Undergraduate Thesis;

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

Excerpt from an internet site;

Site name, URL address, author names, access date should be given in detail.

Giving a Doi number;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into the family market in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

For other reference styles, see “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Sample References”.

Eder I hereby declare that all or part of the material in this study has not previously been published in any place and
is not currently being evaluated elsewhere for publication. electronic submissions and all kinds of pre-declarations.

Sponsorship Statement

Authors should declare, if any, the roles of sponsors of the study:
1. Design of the study 2. Data collection, analysis and interpretation of the results 3. Writing the report
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CHECKLIST/CONTROL LIST
The checklist must be complete.

What should be in the article;

—Editor to Presentation Page
—Title Page
o FEthical Status,

“Conflict of Interest”

o Orcid numbers and author information should be on this page.
—Main Text

—Copyright Transfer Form

1.

Presentation page to the Editor: It should be written by the responsible author addressed to the editor. Phone
and E-mail must be added. The title, short name of the submitted article, mamis Unpublished previously, has not
been sent to any journal for review and is the original work of the authors “should include a Conflict of Interest
Statement".

. Title page: Turkish and English Article titles/Short titles, Authors and Institutions, Corresponding Author’s

postal address and telephone, Orcid no (mandatory since 2019) and E-mail addresses of all authors. Special
names and lowercase letters should be used in the title.

Main pages of the article: Turkish and English Article Titles/Short Titles, Turkish and English Abstract and
Keywords, Article Text, References, Table and Figure Titles, Tables. This page will not contain author names or
institution information.

Font: Titles should be “Times New Roman 12 and 12 pt, with 11 pt, double-spaced line spacing and 2.5 cm
indentation in all areas.

Abstract: Turkish abstract should start with OZ; “Giris/Amag, Gere¢ ve Yontem, Bulgular ve Sonug”. The
English abstract should begin with the title ABSTRACT and include the sections “Introduction/Aim, Material
and Method, Findings/Results, Conclusion”.

Keywords should be added under the abstract in “Keywords”, under “Abstract”. Keywords should be at least 3,
at most 6 words/words, separated by commas, and should be MeSH-compliant.

Material and Method section should indicate the approval of the Ethics Committee (it is recommended to
include the place, date, ethics committee number). In articles that do not require Ethics Committee Approval, it
should be stated that the Approval/Permission of the Institution has been obtained (in order to avoid Conflict of
Interest). Related documents should be sent on request. It should be noted that the author (s) is responsible for
ethical problems.

Statistical terms (such as p, r, a) should not be used in the discussion.

“Financial Support/Conflict of Interest Status”; should be stated before the bibliography and “Acknowledgment”
should be written before the bibliography.

10.References Representation; should be as detailed in the spelling rules. Journal’s number number “(2)” is not in

bibliography. In articles with up to six authors, the names of all authors should be written (with the first letter of
surname and first name), and for articles with seven or more authors, the first three authors should be cited as
et al (et al.). The name of the manuscript should be in the form of sentence usage (except for special names and
first letter). The journal should be given a short name. A space must be left between the punctuation marks
after the journal name.

11.Tables, Graphs, Pictures and Figures should be placed under a separate title after the bibliography. Figures/

Images (at least 300 dpi resolution, must be jpeg file) and Tables should be submitted as one or more separate
files.

12.Copyright Transfer Form: Must be filled in the original language of the manuscript. It must be signed by all

authors. In the absence of the signature of all authors, the Corresponding Author may take responsibility and
sign on behalf of all authors.
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YAZARLARA BIiLGIi

Journal of Medicine and Palliative Care (JOMPAC) hakemli, agik erisimli, periyodik olarak ¢ikan bir dergidir.
Dergi yazim kurallarina gore diizenlenmis makaleler DergiPark sistemi iizerinden kabul edilmektedir. https://
dergipark.org.tr/tr/pub/jompac/archive web adresinden ve Dergipark web sayfasindan tiim sayilara iicretsiz olarak
erisilebilmektedir. Amacimiz uluslararas1 bir tabanda hastaliklarin teshis ve tedavisinde yenilikler igeren yiiksek
kalitede bilimsel makaleler yayimlamak ve bilime katk: saglamaktir. Yilda dort kez (Mart, Haziran, Eyliil, Aralik)
yayimlanmaktadir. Hakemli bir dergi olarak gelen yazilar biyomedikal makalelere ait Uluslararas1 Tip Dergileri
Editorleri Komitesi (www.icmje.org) tarafindan tanimlanan standart gereksinimler ile ilgili ortak kurallara
uygunlugu agisindan degerlendirilmektedir. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan
ulagabilir, DergiPark web sitemizden (https://dergipark.org.tr/en/pub/jompac) okuyabilir, indirebilirsiniz. Amacimiz
siz meslektaslarimizin géndermis oldugu yayinlarin karar ve yayimlanma siirecini en kisa siirede sonuca ulastirmaktir.
Dergimizin kalitesini yiikseltmek i¢in her zaman Onerilere ve yapici elestirilere agik oldugumuzu ve bu konudaki
bildirimlere gereken hassasiyeti gosterecegimizi belirtmek isteriz. Makale isletim sisteminde ve atiflarda derginin
Ingilizce ad1 kullanilacaktir.

Journal of Medicine and Palliative Care (JOMPAC) kapsam olarak tibbin ve tipla ilgili saglik bilimlerinin her
brans: ile ilgili retrospektif/prospektif klinik ve laboratuvar ¢alismalary, ilging olgu sunumlari, davet tizerine yazilan
derlemeler, editére mektuplar, orijinal goriintiiler, kisa raporlar ve teknik yazilar1 yayimlayan bilimsel, hakemli bir
dergidir. Derginin dili Ingilizce ve Tiirk¢e'dir. Makaleler hem Tiirk¢e hem de Ingilizce olarak kabul edilmektedir.
Tiirkge gonderilen makalelerde ayrica Ingilizce Baglik, Abstract, Keywords olmali, Ingilizce olarak génderilen
makalelerde de ayrica Tiirkge Baglik, Oz, Anahtar Kelimeler olmalidir. Bagka bir dergide yayimlanmis veya
degerlendirilmek {izere gonderilmis yazilar veya dergi kurallarina gore hazirlanmamis yazilar degerlendirme igin
kabul edilmez. Editor, yardimc editdr ve yayinct dergide yayimlanan yazilar i¢in herhangi bir sorumluluk kabul
etmez. Dergimizde yayimlanmis makalelerin tamamina elektronik ortamdan ulasabilir, https://dergipark.org.tr/tr/
pub/jompac web sitemizden okuyabilir, indirebilirsiniz. Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir.

DERGI ADI

Journal of Medicine and Palliative Care

DERGI ADININ KISALTMASI
J Med Palliat Care/JOMPAC/jompac

YAZISMA ADRESI

Yazilar e-posta yoluyla sorumlu yazar tarafindan, DergiPark’a kayit olunduktan sonra DergiPark tizerinden https://
dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new linkine girilerek génderilmelidir.

MAKALE GENEL YAZIM KURALLARI

Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir. Editor, yardimci editdr ve yayinci dergide yayimlanan yazilar
i¢in herhangi bir sorumluluk kabul etmez.

EDITORIYEL ON KONTROL DEGERLENDIRMESI

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen yazilar format ve intihal agisindan degerlendirilir.
Formata uygun olmayan yazilar degerlendirilmeden sorumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin
olmamasi i¢in yazim kurallar1 gozden gegirilmelidir. Basim i¢in gonderilen téim yazilar iki veya daha fazla yerli/
yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi goz Oniine
almarak yapilir. Yayima kabul edilen yazilar editérler kurulu tarafindan igerik degistirilmeden yazarlara haber
verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilmesi veya yayima kabul edilmesi sonrasi isim sirasi
degistirilemez, yazar ismi eklenip ¢ikartilamaz.
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BILIMSEL VE ETiK SORUMLULUK

Journal of Medicine and Palliative Care (JOMPAC)’in yayin ve yayin siiregleri, Diinya Tibbi Editorler Dernegi
(World Association of Medical Editors (WAME)), Yayin Etigi Komitesi (Committee on Publication Ethics (COPE)),
Uluslararas: Tibbi Dergi Editorleri Konseyi (International Council of Medical Journal Editors (ICMJE)), Bilim
Editorleri Konseyi (Council of Science Editors (CSE)), Avrupa Bilim Editorleri Birligi (EASE) ve Ulusal Bilgi
Standartlar1 Organizasyonu (National Information Standards Organization (NISO)) kurallarina uygun olarak
sekillendirilmistir. Dergi, Bilimsel Yayincilikta Seffaflik ve En Iyi Uygulama Ilkelerine (Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/bestpractice)) uygundur.

Klinik aragtirma makalelerinin protokolii Etik Komitesi tarafindan onaylanmis olmalidir. Insanlar tizerinde yapilan
tim c¢aligmalarda “Gereg ve Yontem” boliimiinde ¢aligmanin ilgili komite tarafindan onaylandigi veya ¢aligmanin
Helsinki ilkeler Deklarasyonuna (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir cimle yer almalidir. Caligmaya dahil edilen tiim kisilerin Bilgilendirilmis
Onam Formu’nu imzaladig1 metin iginde belirtilmelidir. Journal of Medicine and Palliative Care (JOMPAC)’e
génderilen makalelerdeki ¢aligmalarin Helsinki Ilkeler Deklarasyonu'na uygun olarak yapildigi, kurumsal etik
ve yasal izinlerin alindig1 varsayilacak ve bu konuda sorumluluk kabul edilmeyecektir. Calismada “Hayvan” 6gesi
kullanilmis ise yazarlar, makalenin Gere¢ ve Yontem bolimiinde hayvan haklarini Guide for the Care and Use of
Laboratory Animals (https://www.nap.edu/catalog/5140/guide-for-the-care-and-use-of-laboratory-animals)
prensipleri dogrultusunda koruduklarini, calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir. Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan
“Bilgilendirilmis riza” alinmalidir. Makalede Etik Kurul Onay1 alinmasi gerekli ise; alinan belge makale ile birlikte
gonderilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme programindan gegirilmelidir. Makalenin etik
kurallara uygunlugu yazarlarin sorumlulugundadir.

Tiim makale bagvurulari intihal aragtirilmast i¢in taranmali ve sonrasinda dergi sistemine yiiklenmelidir. Intihal, atif
manipiilasyonu ve gercek olmayan verilerden stiphelenilmesi veya arastirmalarin kotiiye kullanilmas: durumunda,
yayin kurulu COPE y6nergelerine uygun olarak hareket eder. Bakiniz: Guidance from the Committee on Publication
Ethics (COPE).

Yazar olarak listelenen her bireyin Uluslararast Tip Dergisi Editorleri Komitesi (ICMJE - www.icmje.org)
tarafindan onerilen yazarlik kriterlerini karsilamasi gerekir. ICMJE yazarligin asagidaki 4 kritere dayanmasin1 onerir:
(1) Calismanin tasarimi, verilerin elde edilmesi, analizi veya yorumlanmasi (2) Dergiye gonderilecek kopyanin
hazirlanmasi veya bu kopyanin igerigini bilimsel olarak etkileyecek ve ileriye gotiirecek sekilde katki saglanmasi
(3) Yayimlanacak kopyanin son onayi (4) Caligmanin tiim boliimleri hakkinda bilgi sahibi olma ve tiim béliimleri
hakkinda sorumlulugu alma.

Bir yazar, yaptig1 calismanin bélimlerinden sorumlu olmanin yani sira, ¢alismanin diger belirli boliimlerinden
hangi ortak yazarlarin sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin biitiinligiine
giivenmelidir. Yazar olarak atananlarin tiimii yazarlik i¢in dort kriteri de karsilamali ve dort kriteri karsilayanlar yazar
olarak tanimlanmalidir. Dort kriterin tiimiinii karsilamayanlara makalenin baslik sayfasinda tesekkiir edilmelidir.
Yayin kurulu yazarlik sartlarini karsilamayan bir kisinin yazar olarak eklendiginden siiphe ederse yazi daha fazla
incelenmeksizin reddedilecektir.

Journal of Medicine and Palliative Care (JOMPAC)e gonderilen bir ¢alisma igin bireylerden veya kurumlardan
alinan mali hibeler veya diger destekler Editér Kurulu'na bildirilmelidir. Potansiyel bir ¢ikar ¢atigmasini bildirmek
i¢cin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan tiim yazarlar tarafindan imzalanmali ve
gonderilmelidir. Editorlerin, yazarlarin veya hakemlerin ¢ikar gatigmasi olasilig, derginin Editor Kurulu tarafindan
COPE ve ICMJE yonergeleri kapsaminda ¢oziimlenecektir. Derginin Editér Kurulu, tiim itiraz durumlarint COPE
kilavuzlar: kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlari ile ilgili olarak yaz: isleri biirosu ile
dogrudan temasa ge¢meleri gerekmektedir. Gerektiginde, dergi icinde ¢oziilemeyen olaylar1 ¢6zmek i¢in bir kamu
denetgisi atanabilir. Bag editor itiraz durumlarinda karar alma siirecinde alinacak kararlarla ilgili nihai otoritedir.
Yazarlar, dergiye bir makale gonderirken, yazilarin telifhaklarini Journal of Medicine and Palliative Care (JOMPAC)e
devretmis olmay1 kabul ederler. Yaz1 yayimlanmamak iizere reddedilirse veya herhangi bir sebepten geri ¢ekilirse telif
hakki yazarlara geri verilir.Sekiller, tablolar veya diger basili materyaller de dahil olmak {izere basili ve elektronik
formatta daha once yayimlanmis igerik kullaniliyorsa yazarlar telif haklar1 sahiplerinden gerekli izinleri almalidur.
Bu konudaki hukuki, finansal ve cezai yiikiimliiliikkler yazarlara aittir. Journal of Medicine and Palliative Care'de
(JOMPAC) yaymmlanan makalelerde belirtilen ifade veya goriisler, editorlerin, yayin kurulunun veya yaymcinin
goriislerini yansitmaz; editorler, yayin kurulu ve yaymnci bu tiir materyaller icin herhangi bir sorumluluk veya
yikiimliiliik kabul etmez. Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir.


https://publicationethics.org/
http://www.icmje.org/
https://doaj.org/bestpractice
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
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https://publicationethics.org/
https://publicationethics.org/
http://www.icmje.org/
http://www.icmje.org/
http://www.icmje.org/
https://publicationethics.org/
http://www.icmje.org/
https://publicationethics.org/

MAKALE “BASKA BiR YERDE YAYIMLANMAMISTIR” IBARESI

Her yazar makalenin bir boliimiiniin veya tamaminin bagka bir yerde yayimlanmadigini ve ayni anda bir diger
dergide degerlendirilme siirecinde olmadigini, editére sunum sayfasinda belirtmelidirler. Kongrelerde sunulan sozlii
veya poster bildirilerin, baslik sayfasinda kongre ads, yer ve tarih verilerek belirtilmesi gereklidir. Dergide yayimlanan
yazilarin her tiirlit sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

YAYIN HAKKI DEVIR FORMU

Telif Hakki Devir Formu (https://dergipark.org.tr/tr/journal/3258/file/3177/show) linkinden temin edilebilir.
Makalenin ana dilinde (makalenin dili Ingilizce ise, Ingilizce olmalidir, makalenin dili Tiirkge ise, Tiirkge olmalidir)
doldurulmali, makale (https://dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new) adresi {izerinden
yiiklenirken on-line olarak gonderilmelidir 1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her
tiirlii yayin hakki yayimcriya aittir.

YAZIM DiLi KONTROLU

Derginin yayin dili Tiirkge ve Ingilizcedir, makaleler hem Tiirkce hem de Ingilizce olarak kabul edilmektedir. Tiirkge
yazilan yazilarda diizgiin bir Tiirk¢e kullanimi 6nemlidir. Bu nedenle Tiirk Dil Kurumunun Tiirkce sozliigii veya
www.tdk.org.tr adresi ayrica Tiirk tibbi derneklerinin kendi branglarina ait terimler sézliigii esas alinmalidir. Ingilizce
makaleler ve Ingilizce Abstract génderilmeden once profesyonel bir dil uzmani tarafindan kontrol edilmelidir.
Yazidaki yazim ve gramer hatalari icerik degismeyecek sekilde Ingilizce dil danismanimiz ve redaksiyon komitemiz
tarafindan diizeltilmektedir.

ISTATiISTiK DEGERLENDiRMESI

Tim prospektif, deneysel ve retrospektif aragtirma makaleleri istatistik yoniinden (gerekirse istatistik uzmani
tarafindan) degerlendirilmeli ve uygun plan, analiz ve raporlama ile belirtilmelidir.

YAYIMA KABUL EDILMESI

Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas alinarak yayim sirasina alinir. Her
yaz1 i¢in bir Doi numaras: alinir.

MAKALE YAZIM KURALLARI

Yazilar Microsoft Word programiu ile ¢ift satir aralikli ve baglik yazilar1 (Makale Adi, Oz, Abstract, Giris, Gereg ve
Yontem, Bulgular, Tartigma, Kaynaklar vs.) 12 punto olarak, makalenin diger kisimlar1 11 punto olacak sekilde,
her sayfanin iki yaninda ve alt ve iist kisminda 2,5 cm bogluk birakilarak yazilmalidir. Yazi stili Times New Roman
olmalidir. “System International” (SI) unitler kullanilmalidir. $ekil, tablo ve grafikler metin iginde refere edilmelidir.
Kisaltmalar, kelimenin ilk gegtigi yerde parantez iginde verilmelidir. Tiirk¢e makalelerde %50 bitisik yazilmali,
ayni sekilde Ingilizcelerde de 50% bitigik olmalidir. Tiirk¢ede ondalik sayilarda virgiil kullanilmal (55,78) Ingilizce
yazilarda nokta (55.78) kullanilmalidir. Aragtirma makalesi ve derleme 4000, olgu sunumu 2500, editére mektup
500 kelimeyi (ABSTRACT/OZ ve REFERENCES/KAYNAKLAR hari¢ olmak iizere) gegmemelidir. Oz sayfasindan
itibaren sayfalar numaralandirilmalidir.

Yazinin Boliimleri

1. Editore Sunum Sayfasi

Journal of Medicine and Palliative Care (Tip ve Palyatif Bakim Dergisi)de yayimlanmak {izere degerlendirilmesi
isteginin belirtildigi, makalenin sorumlu yazar: tarafindan dergi editoriine hitaben génderdigi yazidir. Bu kisimda
makalenin bir bolimiiniin veya tamaminin bagka bir yerde yayimlanmadigi ve aymi anda bir diger dergide
degerlendirilme siirecinde olmadigi, “Maddi Destek ve Cikar Iliskisi” durumu, dil ve istatistik kontroliiniin yapildig:

belirtilmelidir.

2. Bagslik Sayfas:

Sayfa basinda gonderilen makalenin kategorisi belirtilmedir (klinik analiz, arastirma makalesi, deneysel ¢alisma, olgu
sunumu, derleme vs). Tiim yazarlarin ad ve soyadlar1 yazildiktan sonra iist simge ile 1den itibaren numaralandirilip,
calistiklar: kurum, klinik, sehir ve {ilke yazar isimleri altina eklenmelidir. Baslik sayfasinda her yazarin Orcid no
bilgisi, e-posta adresi olmalidir. Bu sayfada Sorumlu Yazar belirtilmeli isim, acik adres, telefon ve e-posta bilgileri
eklenmelidir (Dergimizin formati geregi adres bilgileri, kurumlar1 makale dili Tiirkge ise Tiirkge olarak, Ingilizce ise
Ingilizce olarak belirtilmelidir). Kongrelerde sunulan Sozlii veya Poster bildiriler baglik sayfasinda kongre ads, yer ve
tarih verilerek belirtilmelidir.


https://dergipark.org.tr/tr/journal/3258/file/3177/show
https://dergipark.org.tr/tr/journal/3258/submission/step/manuscript/new

3. Makale Dosyast
Yazar ve kurum isimleri bulunmamalidir, bu bilgiler sadece baslik sayfasinda olmalidir.

Baglik: Kisa ve net bir baglik olmalidir. Kisaltma icermemeli, Tiirkge ve Ingilizce olarak yazilmalidir. Oz: Tiirkge ve
ingilizce (Abstract) yazilmalidir. Arastirma makalelerinde Oz; Amag, Gereg, Yontem, Bulgular ve Sonug boliimlerine
ayrilmali ve 400 kelimeyi gegmemelidir. Derleme, olgu sunumlari ve benzerlerinde Oz; kisa ve tek paragraflik olmals,
derlemelerde 300, olgu sunumlarinda 250 kelimeyi gegmemelidir.

Anahtar Kelimeler: Tiirk¢e Oz’iin ve Ingilizce Abstract'in sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir.
Kelimeler birbirlerinden noktali virgiil ile ayrilmalidir. Ingilizce Anahtar Kelimeler (Keywords) “Medical Subject
Headings (MESH)" uygun (www.nlm.nih.gov/mesh/MBrowser.html) olarak verilmelidir. Tiirk¢e Anahtar Kelimeler
“Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamas: durumunda bire
bir Tiirkce terciimesi verilmelidir.

Sekil, Fotograf, Tablo ve Grafikler: Metin icinde gectigi yerlerde ilgili ctimlenin sonunda belirtilmeli, metin igine
yerlestirilmemeli, kaynaklardan sonra metin sonuna eklenmelidir. Kullanilan kisaltmalar altindaki agiklamada
belirtilmelidir. Daha 6nce basilmis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agiklama
olarak sekil, resim, tablo ve grafik agiklamasinda belirtilmelidir. Makale yazarlar tarafindan akademik intihal 6nleme
programindan gegirilmelidir. Resim/fotograf jpeg ve en az 300 dpi ¢oziiniirliikte olmalidir.

Metin Boéliimleri: Yayimlanmak iizere génderilecek yazi 6rnekleri su sekildedir.

Editériyel Yorum /Tartisma: Yayimnlanan orijinal arastirma makaleleri ile ilgili, arastirmanin yazarlar1 disindaki, o
konunun uzmani tarafindan degerlendirilmesidir. Dergide makalelerden 6nce yayimlanir.

Aragtirma Makalesi: Prospektif-retrospektif ve her tiirlii deneysel ¢aligmalar yayimlanabilmektedir. Girig, Gereg ve
Yontem, Bulgular, Tartisma, Sonug olarak gh'izenlenmelidir. Oz (yaklasik 400 kelime; amag, gere¢ ve yontem, bulgular
ve sonug boliimlerinden olusan Tiirk¢e ve Ingilizce), Giris, Gereg ve Yontem, Bulgular, Tartigma, Sonug, Kaynaklar.

Derleme: Davet edilen yazarlar tarafindan veya dogrudan hazirlanabilir. Tibbi 6zellik gosteren her tiirli konu i¢in son
tip literatiirinii de igine alacak sekilde hazirlanabilir. Oz (yaklagik 300 kelime, boliimsiiz, Tiirk¢e ve Ingilizce), konu
ile ilgili Basliklar, Kaynaklar.

Olgu Sunumu: Tan1 ve tedavide farklilik gsteren veya nadir goriilen makalelerdir. Yeterli sayida fotograflarla ve
semalarla desteklenmis olmalidir. Oz (yaklagik 250 kelime; boliimsiiz; Tiirkge ve Ingilizce), Giris, Olgu sunumu,
Tartigsma, Sonug olarak diizenlenmelidir.

Editére Mektup: Dergide son bir yil icinde yayimlanan makaleler ile ilgili okuyucularin degisik goriis, tecriibe ve
sorularini iceren en fazla 500 kelimelik yazilardir. Baglik ve Oz béliimleri yoktur. Kaynak sayisi 5 (en fazla 10) ile
sinirhidir. Hangi makaleye (sayi, tarih verilerek) ithaf olundugu belirtilmeli ve sonunda yazarin ismi, kurumu, adresi
bulunmalidir. Mektuba cevap, editér veya makalenin yazar(lar)1 tarafindan, yine dergide yayimlanarak verilir.

Egitim: Derginin kapsami iginde giincel konularda okuyucuya mesaj veren son klinik ve laboratuvar uygulamalarin
da destekledigi bilimsel makalelerdir. Oz (yaklasik 250 kelime; boliimstiz; Tiirkge ve Ingilizce), konu ile ilgili Bagliklar,
Kaynaklar.

Kitap Degerlendirmeleri: Derginin kapsami iginde giincel degeri olan ulusal veya uluslararasi kabul gérmiis kitaplarin
degerlendirmeleridir.

KAYNAKLARDAN HEMEN ONCE BELIiRTiLMESI GEREKENLER
ETiK BEYANLAR

Etik Kurul Onay1 (Eger gerekiyorsa): “Calisma igin ........... Etik Kurulu'ndan ........ tarih ve ...... say1 /karar no ile etik
kurul onay1 alinmistir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Aydinlatilmis Onam: Bu ¢alismaya katilan hasta(lar)dan yazili onam alinmistir (Olgu sunumlarinda ve kisilerle
yapilan prospektif caliymalarda mutlaka olmalidir. Eger ¢aligma retrospektif ise: “Aydinlatilmig Onam: Caligma
retrospektif olarak dizayn edildigi i¢in hastalardan aydinlatilmis onam alinmamustir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Hakem Degerlendirme Siireci: “Harici ift kor hakem degerlendirmesi” ifadesiyle yazarlar tarafindan belirtilmelidir.

Cikar Catismasr: “Yazarlar bu ¢alismada herhangi bir ¢ikara dayal: iliski olmadigini beyan etmislerdir” ifadesiyle
yazarlar tarafindan belirtilmelidir.

Finansal Destek: “Yazarlar bu ¢caligmada finansal destek almadiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan
belirtilmelidir.

Yazar Katkilari: “Yazarlarin tiimi; makalenin tasarimina, yiiriitilmesine, analizine katildigini ve son siiriimiinii
onayladiklarini beyan etmislerdir” ifadesiyle yazarlar tarafindan belirtilmelidir.

Tesekkiir Yazisi: Varsa kaynaklardan 6nce yazilmalidir.


www.nlm.nih.gov/mesh/MBrowser.html
www.bilimterimleri.com

Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmalidir. Kaynaktaki yazar sayis1 6 veya daha az ise tiim
yazarlar (soyadi ve adinin ilk harfi olacak sekilde olmali, yazar isimleri birbirinden virgiil ile ayirilmali) belirtilmel,
7 veya daha fazla ise ilk 3 isim yazilip ve ark. (“et al”) eklenmeli, makale ismi (Tiimce seklinde sadece ciimlenin
ilk harfi ve 6zel isimlerin ilk harfi biiytik olacak), kisa dergi ads, yil, cilt, kisa sayfa no (15-8. seklinde olacak, 15-
18 olmayacak) eklenmeli ve noktalama isaretleri arasinda birer bosluk birakilmalidir. Kaynak yazimi i¢in kullanilan
format Index Medicus'ta belirtilen sekilde olmalidir (www. icmje.org). Kaynak listesinde yalnizca yayinlanmis ya da
yayinlanmasi kabul edilmis veya Doi numaras: almis ¢alismalar yer almalidir. Dergi kisaltmalar1 Cumulated Index
Medicus’ta kullanilan stile uymalidir (http://www2.bg.am.poznan.pl/czasopisma/ medicus.php?lang=eng.). Kaynak
sayisinin aragtirma makalelerinde 40, derlemelerde 60, olgu sunumlarinda 20, editore mektupta 5 (en fazla 10) ile
sinirlandirilmasina 6zen gosterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen dnce parantez
kullanilarak belirtilmelidir. Ornegin (4,5). Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci
kaynaklarin sentezine 6nem verilmelidir.

4. Sekil, Grafik, Resim ve Tablo Basliklar:
Bagliklar kaynaklardan sonra yazilmalidir. Her biri ayr1 bir gortintii dosyasi (en az 300 dpi ¢oziiniirliikte, jpg) olarak

gonderilmelidir.

Makalenin basima kabuliinden sonra Dizginin ilk diizeltme niishasi sorumlu yazara e-posta yoluyla gonderilecektir.
Bu metinde sadece yazim hatalar1 diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin
icinde bir dosya halinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri

Dergilerden yapilan alints;

Cesur S, Aslan T, Hoca NT, Cimen E Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with
pulmonary tuberculosis. Int ] Mycobacteriol 2014; 3: 15-8 (15-18 degil).

Kitaptan yapilan alinty;

Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.

Tek vazar ve editorii 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 editorii olan kitaptan alint;

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 editér ayn1 zamanda Kitap icinde béliim 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 adlari, erisim tarihi detayli olarak verilmelidir.

Doi numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into family prac- tice in
Germany: Result of National Survey. Evid Based Complement Alternat Med 2011 (doi:10.1093/ecam/nep019).

Diger referans stilleri i¢in “lCMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References” sayfasini ziyaret ediniz.

“Bu ¢aligmanin i¢indeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde yayimlanmadigin: ve
halihazirda da yayin icin bagka bir yerde degerlendirilmede olmadigini beyan ederim.” Bu 400 kelimeye kadar olan
ozler harig, sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta gonderimler
ve her tiirden 6n bildirileri igerir.


www.icmje.org
http://www2.bg.am.poznan.pl/czasopisma/medicus.php%3Flang%3Deng.

Sponsorluk Beyani

Yazarlar asagida belirtilen alanlarda, varsa ¢alismaya sponsorluk edenlerin rollerini beyan etmelidirler:

1. Calismanin dizayni 2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi 3. Raporun yazilmasi

KONTROL LiSTESI

Kontrol listesindekiler eksiksiz yapilmalidir.

Makalede mutlaka olmasi gerekenler;

—Editore Sunum Sayfasi

—Bagslik Sayfasi

o Ftik Durum,
« “Cikar Catismast Durumu” belirtir ciimle,

« Orcid numaralari ve yazar bilgileri bu sayfada olmalidir.

—Ana Metin
—Telif Hakk: Devri Formu

1.

Editore Sunum Sayfasi: Sorumlu Yazar tarafindan editére hitaben yazilmis olmalidir. Telefon ve E-posta
eklenmelidir. Gonderilen makalenin adi, kisa adi, “Daha 6nceden yayimlanmamis, su an herhangi bir dergiye
degerlendirilmek iizere gonderilmemistir ve yazarlarin kendi orijinal ¢aligmasidir” ibaresi, “Cikar Catigmasi
Beyan1” icermelidir.

Baglik sayfasi: Tiirkce ve Ingilizce Makale basliklar1/Kisa bagliklar, Yazarlar ve Kurumlari, Sorumlu Yazar posta
adresi ve telefon, tiim yazarlarin Orcid no (2019 yilindan itibaren zorunludur) ve E-posta adresleri. Baglikta 6zel
isimler ve ilk harf disinda kiiciik harf kullanilmalidar.

Makalenin Ana Metin sayfalar1: Tiirke ve Ingilizce Makale Bagliklari/Kisa Basliklar, Tiirkge ve Ingilizce Oz/
Abstract ve Anahtar Kelimeler/Keywords, Makale Metni, Kaynaklar, Tablo ve Sekil Basliklari, Tablolar. Bu
sayfada yazar isimleri, kurum bilgileri olmayacaktir.

Yazi1 tipi: Bagliklarda “Times New Roman” ve 12 punto olmali, makalenin diger kisimlarinda 11 punto, cift
bosluklu satir arasi ve tiim alanlarda 2,5 cm girinti ayariyla yazilmalidir.

Oz/Abstract: Tiirke 6zet OZ ile baslamali; “Giris/Amag, Gereg ve Yontem, Bulgular ve Sonug” kisimlarini
icermelidir. Ingilizce 6zet ABSTRACT baghgiyla baslamali “Introduction/Aim, Material and Method, Findings/
Results, Conclusion” kisimlarini igermelidir.

Anahtar Kelimeler/Keywords: Tiirkge Oz kisminin altina “Anahtar Kelimeler”, Ingilizce “Abstract” kisminin
altinda “Keywords” (birlesik) halde eklenmelidir. Anahtar kelimeler en az 3, en ¢ok 6 kelime/sozciik olmal,
birbirlerinden virgiille ayirilmali1 ve MeSHe uygun olmalidir.

Gereg ve Yontem kisminda Etik Kurul Onayi alindig1 (Alindig yer, tarih, etik kurul no olacak sekilde yazilmas:
onerilir) belirtilmelidir. Etik Kurul Onay1 gerektirmeyen makalelerde Kurum Onay1/Izni alindigi (Cikar Catigmast
olmamast i¢in) belirtilmelidir. Ilgili belgeler talep edildiginde gonderilmelidir. Etik problemlerde sorumlulugun
yazar(lar)da oldugu unutulmamalidir.

Tartismada istatistiksel terimler (p, r, a gibi) kullanilmamalidur.

“Maddi Destek/Cikar Catismasi Durumu” kaynak¢adan 6nce belirtilmeli, “Tesekkiir Yazist” varsa kaynak¢adan
once yazilmalidir.

10.Kaynak Gosterimi; yazim kurallarinda detayli anlatildig: gibi olmalidir. Derginin say1 numarasi “(2)” parantez

icinde olacak sekilde bizim kaynak¢a gosterimimizde bulunmamaktadir. Alti yazara kadar yazar1 olan
makalelerde biitiin yazarlarin adi yazilmali (Soyad: ve Adinin ilk harfi olacak sekilde), yedi ve daha tstii yazarl
makalelerde ilk {i¢ yazar, et al. (ve ark.) seklinde kaynak gosterilmelidir. Makalenin ad1 Tiimce kullanimi seklinde
(ozel isimler ve ilk harf disinda kiigiik harf kullanilmalidir) olmalidir. Derginin kisa adi verilmelidir. Dergi
adindan sonraki noktalama igaretleri arasinda birer bosluk birakilmalidir.

11.Tablo, Sekil ve Resimler ayr1 bir baslik altinda kaynak¢adan sonra yerlestirilmelidir. $ekil/Resim (En az 300 dpi

¢oziiniirliikte, jpeg dosyasi olmalidir) ve Tablolar ayr1 bir veya daha fazla dosya halinde gonderilmelidir.

12.Telif Hakki Devri Formu: Makalenin asil dilinde doldurulmalidir. Tiim yazarlar tarafindan imzalanmalidir. Tim

yazarlarin imzasinin olmadig1 durumlarda Sorumlu Yazar tiim yazarlar adina sorumlulugu alarak imzalayabilir.



