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Aims and Scope

Journal of Immunology and Clinical Microbiology;

* Increasing scientific research and publication literacy,

*Ensuring the sharing of qualified and original research results in accordance with scientific norms and
scientific ethics,

*In addition, it aims to improve health-related issues globally, to protect and develop public health, to strengthen
the medical profession, to increase awareness of holistic treatments and microbiota, nutrition among health
professionals.

*The journal gives priority to publication of studies on immunology and clinical microbiology.

*The primary target audience of the journal is physicians in all branches.

*Continues its publication life with the aim of developing and strengthening communication on the scientific
platform.

o[t is Turkey’s first text and video magazine.

+JICM aims to serve as a free scientific journal in all fields related to immunology, microbiology, rheumatology
and pathogenesis, diagnosis, treatment of infectious diseases and general medicine.

Open Access Policy

Journal of Immunology and Clinical Microbiology is an open access journal, which means that all content is
freely accessible to the user or institution.

Users are permitted to read, download, copy, print, search or link the full text of the articles, or use them for
any other lawful purpose, without prior permission from the publisher or author.

This is in line with the Budapest Open Access Initiative (BOAI).

(https://budapestopenaccessinitiative.org/)

Peer-Review Policy

Double-blind refereeing system is applied in JICM Journal, and studies are sent to at least three referees unaware of
each other.

In the process, none of the authors and referees can have information about the others. Descriptive information about
the author(s) in the work file sent by the author is removed and uploaded to the system only by including it on the cover
page. If this information is forgotten in the full text, this information is removed by the editors and then sent to the
referees.

The studies sent to the journal are evaluated within 15 days at the latest and the author is informed. At the point of
publication of the study, the article may be rejected with the opinion of the journal editor and assistant editors at the
article submission stage.

The time given to the referees for evaluation is 30 days. Referee evaluations are shared with the author in accordance
with the blindness system. Authors are given 4 weeks for minor and major referee suggestions. If the responsible author
of the article is informed three times about the technical correction and spelling rules, if the requested correction is not
made, the article is removed from the evaluation process and this issue is conveyed to the author. becomes the referee
to evaluate.

In all articles that have undergone peer-review, the referee’s opinions are conveyed to the author in accordance with
the double-blind system, whether the article is accepted or rejected. For an article to be accepted for publication, it is
sufficient to receive an “accept” answer from at least two (2) referees. If two of the three referees decide to reject and one
to accept, major or minor revision, the article is rejected. If a referee decides to reject, both major, minor or accept, the
article is sent back to the referees. While responding to the referees on the Dergipark page, the authors are requested to
upload the article revision response letters to the system by specifying these referees in a different color for each referee
and in the relevant correction text.

Instructions for Authors
Writing rules of the journal, announcements about the journal, publication policy, etc. It is
available on our journal’s page and is available at https://dergipark.org.tr/tr/pub/jicm
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Amac¢ Kapsam

Immiinoloji ve Klinik Mikrobiyoloji Dergisi;

*Bilimsel arastirma ve yayin okur yazarligin arttirma,

Bilimsel normlara ve bilim etigine uygun, nitelikli ve 6zgiin arastirma sonuglarinin paylagilmasini saglama,
*Ayrica, kiiresel anlamda saglikla ilgili konularin iyilestirilmesi, toplum sagligin korunmasi ve gelistirilmesi
ve hekimlik mesleginin gii¢lenmesini, biitiinciil tedaviler ve mikrobiyota, beslenme konularinin saglik
profesyonelleri arasinda bilinirliginin artiritlmas1 amaglamaktadir.

*Dergide immiinoloji ve klinik mikrobiyoloji ile ilgili calismalarin yayimlanmasina oncelik verilmektedir.
*Derginin oncelikli hedef kitlesi tiim branglarda hekimlerdir.

*Bilimsel platformda iletisimi gelistirme ve gii¢lendirme amaci ile yayin hayatin siirdiirmektedir.
*Tiirkiye’nin ilk metin ve video dergisi’dir.

«JICM, immiinoloji, mikrobiyoloji, romatoloji ve patogenez, tani, bulasici hastaliklarin tedavisi ve genel tipla
ilgili tiim alanlarda ticretsiz bilimsel dergi olarak hizmet sunmay1 amaglamaktadir.

Acik Erisim Politikasi

Immiinoloji ve Klinik Mikrobiyoloji Dergisi, tiim igerigi iicretsiz olarak kullaniciya veya kurumuna iicretsiz
olarak erisilebildigi anlamina gelen acik erisimli bir dergidir.

Kullanicilarin, yaymcidan veya yazardan dnceden izin almaksizin makalelerin tam metinlerini okumasina,
indirmesine, kopyalamasina, yazdirmasina, aramasina veya baglant1 vermesine veya baska herhangi bir yasal
amag i¢in kullanmasina izin verilmektedir.

Bu, Budapeste A¢ik Erisim Girisimi’ne (BOAI) uygundur.

(https://budapestopenaccessinitiative.org/)

Hakem Degerlendirme Politikasi

JICM Dergisinde ¢ift kor hakemlik sistemi uygulanmakta olup ¢alismalar birbirinden habersiz en az {i¢ hakeme
gonderilir.

Siirecte yazar ve hakemlerden higbirisi digerleri ile ilgili bilgi sahibi olamaz.Yazar tarafindan gonderilen caligma
dosyasindaki yazar(lar) ile ilgili tanimlayict bilgiler ¢ikarilip yalnizca kapak sayfasinda yer verilerek sisteme yiiklenir.
Bu bilgiler tam metin igerisinde unutulmus ise editorler tarafindan bu bilgiler ¢ikarilir ve ardindan hakemlere gonderilir.
Dergiye gonderilen ¢aligmalar en geg¢ 15 giin igerisinde 6n degerlendirmeye alinarak yazara bilgilendirme yapilir.
Caligmanin yayinlanabilirligi noktasinda makale gonderim asamasinda dergi editor ve editor yardimcilarinin goriisii ile
makale red edilebilir.

Degerlendirme i¢in hakemlere verilen siire 30 giindiir. Hakem degerlendirmeleri korliik sistemine uygun bigimde yazar
ile paylagilir. Minor ve major hakem Onerileri i¢in yazarlara 4 hafta siire verilir. Makalenin sorumlu yazarina teknik
diizeltme ve yazim kurallari ile ilgili ii¢ kere bilgi verildigi halde istenilen diizeltme yapilmazsa makalesi degerlendirme
siirecinden ¢ikarilir ve bu konu yazara iletilir. Yayin siirecine kabul edilen makale i¢in belirlenen hakemlerde iki kez
degisiklik yapildiysa boliim editori tigiincii kez baska bir hakeme gondermeden ilgili makaleyi degerlendirmek igin
hakem olur.

Hakem degerlendirmesine girmis tiim makalelerde hakem goriisleri makale kabul edilse de reddedilse de ¢ift kor sisteme
uygun bicimde yazara iletilir. Bir makalenin yayina kabul edilmesi i¢in en az iki (2) hakemden ‘’kabul” cevabi alinmasi
yeterlidir. Ug hakemden ikisi red biri kabul, major ya da mindr revizyon karar1 verirse, makale red edilir. Bir hakem
red, ikisi major, mindr ya da kabul karar1 verirse, makale tekrar hakemlere gonderilir. Yazarlardan Dergipark sayfasinda
hakemlere yanit verirken her bir hakem i¢in ayr1 renkte ve ilgili diizeltme metninde bu hakemleri belirterek makale
revizyon cevap mektuplarini sisteme yiliklemeleri istenmektedir.

Yazarlar icin Talimatlar
Derginin yazim kurallari, dergi ile ilgili duyurular, yayin politikasi vb.
dergimizin sayfasinda https://dergipark.org.tr/tr/pub/jicm adresinde mevcuttur.
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Amag: COVID-19'un erken tanimlanmasi, hastalik tedavisi ve yonetiminde ¢ok 6énemlidir. Kanda
spesifik antikorlarin tespitiyle solunum yolu 6rneklerinden kaynaklanan yanlis negatif sonuclarin
ontine gecilebilir. Calismada COVID-19 stiphesi olan hastalarin nazofaringeal siiriintiilerinden alinan
Hizli Antikor Testleri, Akciger BT taramalari ve polimeraz zincir reaksiyonu testlerinin sonuclarini
degerlendirilmesi amac¢lanmistir.

Yontem: 15.03.2020-15.06.2020 tarihleri arasinda COVID-19 stiphesi olan hastalardan ve sikayeti
olan saglik calisanlarindan alinan ven6z kan 6rnekleri, Hodget Card Hizli Antikor Testi (IgM + [gG) ile
SBU Samsun Egitim ve Arastirma Hastanesi mikrobiyoloji laboratuvarimizda test edildi. Calismada
295 kisinin hizli antikor testi yapildu.

Bulgular: Hastalarin yas ortalamasi1 52+17,9 olup %55,4'l erkekti. %39,3't poliklinikte, %39’u
serviste, %19’u yogun bakimda hastasiydi. Hizli antikor testi yapilan 295 hastanin %56,6’sinda PCR
testinin pozitif c1ktigl, %9,8’inde negatif oldugu, %33,6’sinda PCR testi ¢calisilmadig belirlendi.
Sonug¢: Calismamizda toraks BT’'nin COVID-19’u tanimlamada PCR’den duyarh oldugu gosterildi.
Altin standart olan PCR testi negatif kisilerde hizl antikor testlerinin pozitifligi , antikor testinin,
CT veya PCR testi ile gozden kacan hastalarda hasta dogrulamasi i¢in yararli oldugunu, PCR testinin
antikor testleri ile kombine kullanilmasinin gerekliligini gostermistir.
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Abstract

Objectives: Early identification of COVID-19 is crucial in disease treatment and management.
False negative results from respiratory tract samples can be avoided by detecting specific
antibodies in the blood. The aim of the study was to evaluate the results of Rapid Antibody Tests,
Lung CT scans and polymerase chain reaction tests taken from nasopharyngeal swabs of patients
with suspected COVID-19.

Methods: Venous blood samples taken from patients with suspected COVID-19 and healthcare
workers with complaints between 15.03.2020 and 15.06.2020 were tested in our microbiology
laboratory with Hodget Card Rapid Antibody Test (IgM + IgG) at SBU Samsun Training and
Research Hospital. Rapid antibody testing was performed on 295 people in the study.

Results: The mean age of the patients was 52+17.9 years and 55.4% were male. 39.3% of them
were in the outpatient clinic, 39% were in the service, and 19% were in the intensive care unit.
It was determined that of 295 patients who underwent rapid antibody test, the PCR test was
positive in 56.6%, negative in 9.8%, and no PCR test in 33.6%.

Conclusion: In our study, it was shown that thorax CT is more sensitive than PCR in identifying
COVID-19. The positivity of rapid antibody tests in people with negative PCR testing, which is the
gold standard, showed that antibody testing is useful for patient confirmation in patients missed
by CT or PCR testing, and that PCR testing should be used in combination with antibody tests.

Keywords: COVID-19, SARS COV-2, Rapid Antibody Test, Thorax CT, PCR

GIRIS daha iyi tahmin etme, viriisiin bulasma
sekillerini anlayabilme noktasinda ve
plazma tedavisinin uygulanmasi icin donor
tespit edilmesinde testler biliyiik 6nem

Coronavirus Disease 2019 (Koronaviris
Hastaligt 2019; COVID-19) etkeni yeni
koronaviriisiin  (SARS-CoV-2) dogru ve

hizli saptanmasi icin farkli tanmi testleri
gelistirilmektedir. Bircok biyomedikal sirket,
COVID-19’un tanisi i¢in farkh c¢alismalar
yurutmektedir. Bununla birlikte, tanida
kullanilan yontemlerin sinirlamalar1 vardir
ve 0zellikle enfeksiyonun erken evrelerinde
tan1 zorluklari ile karsilasilmaktadir (1).

PCR, SARS-CoV-2 akut enfeksiyonunu teshis
etmek icin su anda onerilen laboratuvar
yontemi olmasina ragmen, 6zel ekipman
gereksinimi ve kalifiye personel gibi cesitli
faktorler bu zaman alan molekiiler testlerin
kullanimini sinirlar. Son zamanlarda hizh
antijen testleri gelistirilmis ve tan1 amach
olarak ilk yapilmasi dnerilen testler arasina
girmistir. Bu nedenle sessiz enfeksiyonlari
tanimlama, hasta bagisikhik  yanitini
degerlendirme, hastaligin ilerlemesini

JICM 2023;8(1):1-6

tasimaktadir (1,2).

Serolojik testlerde numune gereksinimi
niikleik asit amplifikasyon testleri kadar
zahmetli degildir. Ayrica virlis Ornekleri
solunum sisteminde bulunurken, spesifik
antikorlar ise diizenli olarak kanda
belirlenebilir;, bu da  orneklemeden
kaynaklanan yanlis negatif sonuclar1 énler
(3,4). Calismamizda COVID-19 siiphesi ile
hastanemizde takip edilen hastalarin hizl
antikor testlerinin toraks BT bulgularn ve
nazofarenks suruntisinden elde edilen
PCR test sonuglari ile karsilastirmali olarak
degerlendirilmesi amag¢lanmistur.

GEREC VE YONTEM

Mart  2020-Haziran 2020  tarihleri
arasinda SBU Samsun Egitim ve Arastirma
Hastanesi COVID-19 siiphesi ile COVID-19
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servislerinde takip edilen hastalardan ve
sikayeti olan saglik calisanlarimizdan alinan
venoz kan oOrneklerinden hizli Antikor
Testleri (IgM, IgG) Hodget kart test kiti ile
Mikrobiyoloji  laboratuvarinda ¢alisildi.
Toraks BT sonuclari ile nazofarenks siiriintii
orneklerinden c¢alisilan PCR sonuglari
(negatif/pozitif) karsilastirlmali  olarak
degerlendirildi. Hastalarin antikor test
sonugclari, toraks BT leri, retrospektif olarak
otomasyon sisteminden PCR Test sonuglari
ise HSYS (Halk Saghigi Yonetim Sistemi)
verilerinden elde edildi.

BULGULAR

Calismaya 295 kisiye ait hizli antikor test
sonuglart dahil edildi. Hastalarin 164’u
(%55.4) erkekti. Hastalarin yas ortalamasi
52+17.9 (Aralik: 20-94) idi. Hastalarin
116’st (%39.3) ayaktan tedavi alirken,
115’1 (%39) serviste, 64’ (%39) yogun
bakim tnitelerinde takip edilmekteydi.
295 Antikoru bakilmis kisinin PCR i¢in
99 (%33.6)’'na bakilmadigr 167(%56.6)’si
pozitif ciktigr 29(%9.8)'unun negatif ¢iktigi
gorulmiustiir (Tablo 1).

bulgular ve goriintiileme bulgular1 COVID-19
tanisinda daha sensitif kabul edilmelidir (8).
Bir baska calismada COVID-19 tanisi i¢in
gogus BT'sinde %97 duyarhlik bildirirken,
ilk negatif ve pozitif PCR arasindaki ortalama
zaman araligli yaklastk 5 gin oldugu
belirtilmistir Bu nedenle BT, en azindan li¢
glinden fazla semptomatik olan hastalar i¢in
COVID-19 pnomonisinin erken saptanmasi
ve tedavisinde dnemli bir rol oynayabilecegi
bildirilmistir (15). Ancak bilinmelidir ki bazi
hastalarda semptom baslangicini takip eden
ilk iki giin icinde goriintiilenen hastalarin
%>56’sinda BT bulgular: normal olabilir (26).

COVID-19 tanisinda serolojik testler,
devam eden bir salginin arastirilmasina
ve salgin hizinin gosterilmesine yardimci
olabilir. Ayrica salginin retrospektif olarak
degerlendirilmesine olanak saglar. PCR
testlerinin negatif oldugu ve COVID-19
enfeksiyonu ile gii¢cli bir epidemiyolojik
baglanti oldugu diisiinildigi durumlarda
akut ve iyilesme evresi ile serolojik tani
dogrulandiktan sonra taniy1 destekleyebilir
(10). Giivenilmez ve kanitlanmamis testler

Tablo 1: Hastalarin antikor, BT ve PCR sonug¢larinin karsilastirilmasi

Antikor PCR CT Toplam
CT uyumlu
CT uyumlu degil CT siipheli CT Bakilmamis Toplam

n % n % n % n % n %

Negatif Negatif 41 %279 50 %34 46 %313 10 %6.8 147 %100

Pozitif 2 %18.2 5 %45.5 3 %27.3 1 %9.1 11 %100

Bakilmamis 0 %0 11 %l11.1 1 %1 87 %87.9 99 %100

Pozitif Negatif 19 %95 %0 0 %6 1 %5 20 %100

Pozitif 13 %722 3 %l16.7 1 %S5.6 1 %S5.6 18 %100
TARTISMA aktif enfeksiyonu olan hastalar1 tespit
Klinisyenler COVID-19 tanisinda etmeyebilir veya COVID-19-negatif hastalari

PCR testini hastaligin ilk ¢ glinlinde
dogrulama; dordiincii gliin ve sonrasinda
ise konversiyonun degerlendirilmesi
icin istemektedirler. Toraks BT akciger
bulgularinin ortaya konmasi, PCR testi
negatif tespit edilen hastalarin atlanmamasi
icin istenmektedir. Yapilan bir g¢alismada
PCR negatiften pozitife donen hastalarin
ilk radyolojilerinin %601 tipik COVID-19
goruntiileri var iken; median sekiz giinde
(0-21 giin) cekilen seri BT gortintiileri %93
oranda tipik bulgular saptanmistir. Negatif
PCR testi olanlarda temas oykiisii, klinik

JICM 2023;8(1):1-6

pozitif olarak gosterebilir. SARS-CoV-2'yi
saptamak icin kullanilan altin standart
molekiiler testlerdir. Ayrica yardimci
amaglar i¢in serolojik antikor-tespit ve
antijen-tespit  testleri  kullanilmaktadir
(12,13).AncakserolojikIVD testler COVID-19
enfeksiyonunu teshis etmek, dislamak
veya enfeksiyonun durumu hakkinda
bilgi vermek icin kullanilmamalidir. Asi
sonrast bu durum daha da farkh bir hal
almistir (14). Antikor saptayan testler
koronavirts ile temasi dogrulama/asilama
sonucu antikor varligin1 ortaya koymaya
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hizmet eder. Semptomsuz tasiyicilarin
kesfini (stper bulastiricilar1) sagladig: i¢in
epidemiyolojik acidan ¢ok énemlidir. Bir de,
COVID-19 enfeksiyonunun popiilasyonda
yayllmasini belirlememize de izin verir (17).
Ancak enfeksiyonun ilk asamasinda, antikor
tretimi disiik oldugundan test sonuclari
negatif sonuglanabilir. Yapilan bir ¢alismada
anti- SARS-CoV-2 total antikor testinde
duyarhliklar: 0-6 giin %60, 27-13 giin %85,
3> 14 giin %100 Ozgiilliik (Spesisifite) %98
lizerinde idi (18).

PCR testinin zaman almasi ve duyarliliginin
disiik olmasi nedeniyle kontrastsiz BT
tan1 asamasinda tercih edilmeketdir.
Cin’de yapilan bir ¢alismada BT’nin %88
tanisal oldugu, PCR pozitif hastalarda %97
oraninda pozitif oldugu gosterilmistir (15).
Abdollahi ve ark. (19) yaptiklar1 ¢alismada
PCR ile IgM seroloji test uyum oranini
%32-66.6 arasinda, PCR ile IgG serolojik
testi arasindaki uyumu ise %43,5-55,5
arasinda bulmuslar ve akut semptomlar:
olan COVID-19 hastalarinda sadece {ist
solunum yolundan yapilan o6rnekleme ile
uygulanan PCR testinin serolojik testlerin
yerini alamayacagi sonucuna ulagmislardir.
Soeorg ve ark. (20) COVID-19 taramasinda
seroprevalans oraninin PCR testi ile
onaylanmis COVID-19 tanili hasta sayisinin
dort kati oldugunu saptamislar, serolojik
testle pozitif ¢cikan hastalarin %38.3-43.1
arasindaki orandaki hastanin PCR ile
negatif sonuclandigin1 saptamislar. Buntinx
ve ark. (21) bir huzurevinde yaptiklari
calismada PCR negatif c¢ikan hastalarin
%11.1 gibi yiiksek bir oraninin serolojik
test ile pozitif sonu¢ verdigini saptamislar
ve tek basina yapilan PCR testinin salginin
kontrol edilmesinde yetersiz oldugunu
belirtmislerdir. Aziz ve ark. (22) hastaligin
baslamasi ya da PCR testinin pozitif
sonu¢lanmasinin ardindan iki haftadan
uzun sire gecmis hastalarda serolojik
testlerin yiiksek diizeyde duyarhiliga sahip
oldugunu saptamislardir. Kanji ve ark.
(23) yanlis negatif PCR sonuglariyla ilgili
olarak yaptiklar1 calismada sadece negatif
PCR sonucu ile COVID19 hastalarini ekarte
etmemek gerektigini belirtmislerdir.
Arevalo-Rodriguez ve ark. (24) yaptiklarn
genis meta analizde c¢alismalar arasinda
yanlis negatif RT-PCR sonucu oranlarinin ¢ok
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degisken oldugunu, COVID-19 olgularinda
yanlis negatif PCR sonucu oraninin %54’e
kadar cikabildigini belirlemislerdir.
Wu ve ark. (25) asemptomatik ve PCR
sonucu negatif olan hastalarda da
serolojik testlerin pozitif c¢ikabilecegini
gostermislerdir. Bu arastirmacilar ayrica
ornek alimi, islenme siireci ve viral yuk
ile immiin yanit farkhliklarindan dolay1
testlerin duyarhliklarinin diisebilecegini,
bu nedenle COVID-19 tanisinda testlerin
kombine kullaniminin dogruluk oranini
belirgin sekilde arttiracagini belirtmislerdir.
Chaimayo ve ark. (26) hem PCR hem
de serolojik test kullanarak yaptiklari
calismada iki test arasindaki uyumu %98.7
bulmuslardir. Bu yiiksek oran bile PCR
ile hastalarin hepsinin yakalanamadigini
gostermektedir. Ashtiani ve ark. (27)
yaptiklar1 COVID-19 taramasinda hastalarin
%?22’sinde PCR testinin pozitif ¢iktigini,
ancak IgM pozitif hasta oraninin %38
oldugunu saptamislardir. Bu bulgu iki test
arasinda uyum oraninin yiiksek olmadigini
ve PCR ile yakalanamayan hasta sayisinin
yiksek oldugunu gostermektedir. Parmar
ve ark. (39) PCR negatif olan hastalarla
yaptiklaricalismadabu hastalarinyarisindan
fazlasinda IgM pozitifligi saptamislardir.
Calismamizda PCR testi yapilan hastalari
icinde PCR negatifligi oran1 %14.8 olarak
bulunmustur. Bu bulgu PCR testinin
yakalayamadigi hasta oraninin yiliksek
oldugunu gostermektedir. Calismamizda
ayrica serolojik test ile PCR arasindaki
uyum %>5.6 olarak gercgeklesmistir. Bu
uyum orani tek test ile COVID-19’lu hastay1
yakalama sansinin yiiksek olmadigini, en
az iki tani testinin birlikte kullanilmasi
halinde hastanin yakalanma sansinin
belirgin sekilde artacagini gostermektedir.
COVID-19 i¢in altin standart bir tam
yonteminin bulunmamasi nedeniyle tani
konusunda testlerin birlikte kullanilmasi
O6nem tasimaktadir.

SONUC

Sonu¢ olarak, PCR testi hastane yatis1 ve
hasta izolasyonunda o6nemli role sahip
olsa da; diisiik sensitivitesi ve zaman
gerektirmesi nedeniyle hastaligin tani ve
takibinde yetersiz kaldig1 gorilmustir.
Toraks BT, COVID-19 PCR negatif hastalarda
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tanida daha sensitif olarak kabul edilmelidir.
Antikor testi taniya yardimci olabilen
uclincu bir testtir. Ancak asi uygulamasi
sonrasl hastalardaki COVID-19 antikor
pozitifliklerinin as1 yanitina bagl olabilecegi
unutulmamaldir.
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Abstract

Objectives: In this study, we aim to evaluate the predictive factors associated with mortality in
patients with severe and critical COVID-19 receiving high dose intravenous anakinra.

Methods: This is an observational retrospective study was conducted at a tertiary referral center
between 01.09.2021 and 01.02.2022 in Turkey. COVID-19 disease severity was evaluated according
to National Institute of Health (NIH) severity scale. Inflammatory state of the patients was calculated
according to COVID hyperinflammatory syndrome (cHIS) score. Clinical (patients characteristics,
disease severity, inflammatory state) and laboratory parameters such as lymphocyte count, CRP,
LDH, ferritin and d-dimer levels were compared in patients had mortality and those had not.
Results: Data of 148 patients (n=78; 53% male) were analyzed. Meanzstandard deviation (SD)
patient age was 66.8+17 years and median (interquartile of range; IQR) duration of hospitalization
was 11 (12) days. In this cohort, 57 patients (38.5%) severe, 91 patients (61.5%) had critical disease
and mean+SD cHIS score was 3.4+1.2. Overall, 56 patients (37.8%) died during the follow-up and
ICU admission was in 60 patients (40.5%) and intubation was in 54 patients (36.5%).

Conclusion: In our study mortality was developed in third of anakinra receiving severe and critical
ill COVID-19 patients. Mortality was independently associated with advanced age, critical illness
and higher cHIS score reflecting higher inflammatory burden. Furthermore, highest levels of CRP,
LDH, ferritin, D-dimer and higher cHIS score predict higher mortality in patients with COVID-19
receiving anakinra.
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0z

Amag: Bu calismada, yiiksek doz intraven6z anakinra alan ciddi ve kritik COVID-19 hastalarinda
mortalite ile iligkili 6ngoriici faktorleri degerlendirmeyi amagladik.

Yontem: Bu calisma, 01.09.2021 ile 01.02.2022 tarihleri arasinda tli¢iincii basamak referans
merkezinde gerceklestirilmistir. Calismamiz geriye dontiik gézlemsel bir ¢alismadir. COVID-19
hastalik siddeti NIH siddet olcegine gore degerlendirildi. COVID hiperinflamatuar sendrom
(cHIS) skoru hastalarin inflamatuvar durumlarini degerlendirmek icin hesaplandi. Klinik (hasta
ozellikleri, hastalik siddeti, inflamatuvar durum) ve laboratuvar parametreleri (lenfosit sayisi,
CRP, LDH, ferritin ve d-dimer diizeyleri) mortalite gerceklesen ve gerceklesmeyen hastalarda
karsilastirildi.

Bulgular: 148 hastanin (n=78; %53 erkek) verileri analiz edildi. Ortalama*standart sapma
(SS) hasta yas1 66.8+17 yil ve ortanca (¢eyrekler arasi aralik; IQR) hastanede kalis siiresi 11
(12) gliindi. Bu kohortta 57 hasta (%38.5) siddetli, 91 hasta (%61.5) kritik hastaliga sahipti ve
hastalarin ortalama+SD cHIS skoru 3.4+1.2 idi. Toplamda 56 hastada (%37.8) takip sirasinda
mortalite gerceklesti ve 60 hastada (%40.5) yogun bakim tunitesine yatis ve 54 hastada (%36.5)
entlibasyon ihtiyaci olustu.

Sonug: Calismamizda ciddi ve kritik seyirli COVID-19 hastalarinin yaklasik ii¢te birinde mortalite
gerceklesmistir. Mortalite hiziileri hasta yasi, kritik hastalik siddeti ve inflamatuvar yiikii yansitan
cHIS skoru ile iliskili bulundu. Dahas;, yiiksek CRP, LDH, ferritin, d-dimer seviyeleri ve cHIS skoru
anakinra alan COVID-19 hastalarinda yiiksek mortaliteyi 6ngordiirmekteydi.

Anahtar Kelimeler: COViD-19, Anakinra, Sitokin Firtinasi, Hiperinflamasyon, Ongérdﬁrﬁcﬁler

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is
a potentially life-threatening disease that
caused by SARS-Cov-2 (1). Clinical findings

neutrophils and T cells and causes cytokine
storm (4). Severe disease course as well as
poor outcome including intensive care unit
(ICU) requirement and death were mainly

of COVID-19 are ranged from asymptomatic
to severe pneumoniae, acute respiratory
distress syndrome, multiorgan failure
and death (2). Severe COVID-19 patients
are usually accompanied by a higher
inflammatory response with the release
of a large amount of pro-inflammatory
cytokines in an event known as “cytokine
storm” (3). Several cytokines such as
interleukin 1 (IL-1), tumor necrosis factor-
alfa (TNF-a) and interleukin-6 (IL-6) may
play a driver role into the development of
cytokine storm in patients with COVID-19.
Downstream production of interferons by
SARS-Cov-2 induces intracellular antiviral
defenses in neighboring epithelial cells
which may limit viral dissemination, while
the release of pro-inflammatory cytokines
from immune cells promotes recruitment of
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associated with development of cytokine
storm in patients with COVID-19 (5).
Although the definition of cytokine storm
is a challenge in COVID-19, several scoring
systems such as COVID-19-associated
hyperinflammatory = syndrome (cHIS)
score, the Caricchio COVID-Cytokine Storm
(COVID-CS) score, and the CSS Quick Score
have been described so far (6) (7) (8).

Several biological agents targeting some
cytokines such as IL-1 and IL-6 have been
proposed for treating cytokine storm
associated with various inflammatory
conditions (9). Anakinra, an IL-1 receptor
antagonist, which is used in treatment
of autoinflammatory conditions such as
hereditary periodic fever syndromes, adult
onset still disease and also was proven to
be helpful in hyperinflammatory condition
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such as macrophage activation syndrome
secondary to various diseases (10). In the
light of these findings, anakinra has been
startedtobeused duringthe pandemicperiod
in severe or critical COVID-19 patients, since
the COVID-19-associated cytokine storm
has common pathogenetic mechanisms
with other hyperinflammatory syndromes.
Several predictive factors such as age,
gender, comorbidities, and inflammatory
burden were described in COVID-19 disease
course during the pandemic, however there
is limited data in severe and critically ill
patients who received biologic therapies
including anakinra (11). In this study, we
aimed to evaluate the predictive factors
of mortality in patients with severe and
critically ill COVID-19 receiving anakinra.

MATERIAL AND METHODS
Patients and Data

This is an observational retrospective
study was conducted at a tertiary referral
center between 01.09.2021 and 01.02.2022
in Turkey. Diagnosis of COVID-19 was
confirmed by polymerase chain reaction
(PCR) in addition to clinical signs and
symptoms as well as typical computer
tomography (CT) findings. The patients who
had negative PCR results and inconsistent CT
findings with COVID-19 were excluded from
the study. COVID-19 disease severity was
evaluated according to National Institute of
Health (NIH) severity scale and only severe
(NIH score 3) and critically ill (NIH score
4) patients receiving anakinra in the ward
were included into the study.

Laboratory Evaluation

Laboratory values such as hemogram,
liver enzymes, creatinine, procalcitonin,
C-reactive protein (CRP), ferritin, D-dimer,
lactate dehydrogenase (LDH) at admission;
the highest levels of CRP, ferritin, D-dimer
and LDH and lowest lymphocyte count
during to the follow-up and at the last day of
hospitalization wererecorded. Inflammatory
state of the patients was evaluated according
to COVID hyperinflammatory syndrome
score (cHIS) and it was calculated according
to combination of neutrophiland lymphocyte
counts at admission and the highest levels of
CRP, ferritin, D-dimer and LDH during to the
follow-up (6).
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Clinical (patients characteristics, disease
severity, inflammatory state) and laboratory
parameters such as lymphocyte count,
CRP, LDH, ferritin and d-dimer levels were
compared in patients had mortality and
those had not.

Treatment Protocol

All patients received background
corticosteroid therapy with 80 mg/day
methylprednisolone (or its equivalent) and
enoxaparin 0.4 mg/day at admission and
consecutive days. Anakinra was started
in patients who did not respond to steroid
therapy at least two days or concomitantly
with steroids in all patients with critical
illness at admission and in severe patients
if needed during the follow-up. Average
starting dose of anakinra was 400 mg/
day intravenously and increased gradually
to maximum 1600 mg/day if necessary.
Anakinra dose adjustment was performed
by the same rheumatologist (MB) according
to daily clinical and laboratory findings
including need of oxygen supply, lymphocyte,
ferritin, CRP, LDH, and d-dimer levels. Severe
infection was defined as development
of opportunistic infection, intravenous
antibiotics, sepsis or requirement of ICU
admission or development of death due to
infection.

Statistical Analysis

In our study, 21.0 version (IBM, Armonk,
NY, USA) of SPSS (Statistical Package for
the Social Sciences) program was used
for statistical analysis of data. Descriptive
statistics, discrete and continuous numerical
variableswere expressed asmean, + standard
deviation or median (minimum-maximum).
Categorical variables were expressed as
number of cases (%). Cross table statistics
was used to compare categorical variables
(Chi-Square, Fisher’ exact test). Normally
distributed parametric data were compared
with Student’s t-test and non-parametric
data that did not meet normal distribution
were compared with Mann Whitney U and
Kruskal Wallis tests. Kaplan-Meier and log-
rankmethodswereused for survival analysis.
Multivariate analysis was performed by
using logistic regression. Sensitivity and
specificity analysis were performed by
Receiver operating characteristic (ROC)
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analysis. p<0.05 value was considered
statistically significant.

Local ethic committee approval and written
individual patient consent were obtained
for this study (date/number: 24.02.2022,
2022/04-09)

RESULTS

Data of 148 patients (n=78; 53% male) were
analyzed. Baseline clinical and laboratory
findings of patients were described in table
1. Mean#standard deviation (SD) patient age
was 66.8+17 years and median (interquartile
of range; IQR) duration of hospitalization
was 11 (12) days. In this cohort, 57 patients
had (38.5%) severe and 91 patients had
(61.5%) critical disease and mean+SD cHIS
score was 3.4+1.2. Overall, 56 patients
(37.8%) died during the follow-up and ICU
admission was in 60 patients (40.5%) and
intubation was in 54 patients (36.5%).

In univariable analysis, only dementia
among comorbidities significantly differed
between patients had mortality and had
not (6.3% vs 27%; p=0.002, odds ratio;
[OR]:9.8). Additionally, mean+SD patient
age (63.4+18 vs 72.3+14; p=0.001), median
(IQR) neutrophil to lymphocyte ratio (NLR)
(5.6 [5] vs 10 [9]; p<0.001), mean+SD cHIS
scores (3+x1vs4.1+1.1; p<0.001) were higher
in patients had mortality. Higher median
(IQR) baseline and peak levels of CRP (107
[110] vs 136 [126]; p=0.004 and 137 [100]
vs 194 [134]; p<0.001, respectively) and
d-dimer (1 [1] vs 1.5 [1.7]; p=0.016 and
2.8 [7] vs 12.4 [24]; p<0.001, respectively),
higher peak levels of ferritin (555 [606] vs
1212 [2336]; p<0.001) and LDH (513 [200]
vs 676 [528]; p<0.001) were observed in
patients had mortality compared to those
had not. Mortality was also higher in patients
with critically ill (n=55, 60.4%) compared to
severe disease (n=1, 1.8%) (p<0.001; OR:51)
(table 2).
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Table 1: Baseline characteristics of patients with study group

Variables Results
Age (years) (mean+SD) 66.8+17
Gender, male (n, %) 78 (52.7)
Duration of hospitalization (days) (median, IQR) 11 (12)
Comorbidities
Diabetes mellitus (n=146) 41 (28.1)
Hypertension (n=143) 84 (58.7)
Coronary heart disease (n=143, %) 27 (18.9)
Heart failure (n=143, %) 18 (12.6)
Chronic renal failure (n, %) 31(20.9)
Chronic  obstructive lung disease
(n=144, %) 23 (16)
Dementia (n=117, %) 15 (12.8)
Malignancy (n=146, %) 16 (11)
Rheumatic disease (n=142, %) 8(5.6)
Immunosuppressive usage (n=146, %) 18 (12.3)
Disease severity (n, %)
NIH score 3 (severe) 57 (38.5)
NIH score 4 (critical) 91 (61.5)

Laboratory values

At admission

Leucocyte (10°/L), median (IQR) 7.8 (5)

Neutrophil (10%/L), median (IQR) 6.5 (4.5)
Lymphocyte (10°%/L), median (IQR) 1(0.74)
Hemoglobin (g/dL), mean+SD 13.242.2
Platelets (10%/L), median (IQR) 189 (100)
Neutrophil to lymphocyte ratio, median (IQR) 6.7 (8.1)
Procalcitonin (ng/mL), median (IQR) 0.2 (0.46)
Creatinine (mg/dL), median (IQR) 0.9 (0.5)
C-reactive protein (mg/L), median (IQR) 120 (110)
Lactate dehydrogenase (U/L), median (IQR) 398 (216)
Ferritin (ng/mL), median (IQR) 393 (616)
D-dimer (mcg/mL), median (IQR) 1.24 (1.2)
Peak levels

C-reactive protein (mg/L), median (IQR) 153 (124)
Lactate dehydrogenase (U/L), median (IQR) 589 (285)
Ferritin (ng/mL), median (IQR) 717 (1023)
D-dimer (mcg/mL), median (IQR) 4.3 (14.8)
cHIS score (mean+SD) 3.4+1.2
Outcomes

Severe infection (n=128, %) 19 (14.8)
Myocardial infarction (n=132, %) 3(2.3)
Pneumothorax (n=134, %) 3(22)
Pulmonary embolism (n=134, %) 4(3)
ICU admission (n, %) 60 (40.5)
Intubation (n, %) 54 (36.5)
Mortality (n, %) 56 (37.8)

SD: Standard deviation, IQR: Interquartile range, NIH: National
Institute of Health, ICU: Intensive care unit
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In multivariate analysis; higher patient age critical illness (compared to severe disease)
(p=0.01, OR:1.05, 95% confidence interval (p=0.02, OR:14, 95% CI:1.6-122) were
[CI]: 1.01-1.09), higher cHIS score (p=0.002, associated with higher mortality (table 2).

OR:2.6,95% Cl:1.4-4.9) and

Table 2: Univariable and multivariable analysis of mortality in patients with COVID-19

Univariable analysis Multivariable analysis
Variables Alive I_)atients I.)eceaseii p value (OR) p value, (OR) [95 %
(n=91) patients (n=55) CI]
Age (years) (meantSD) 63.4+18 72.3+14 0.001* 0.01, (1.05) [1.01-1.09]
Gender, male (n, %) 44 (48) 34 (61) 0.1
Duration of hospitalization (days) median (IQR) 10.5 (12) 12 (14) 0.8
Comorbidities
Diabetes mellitus (n=146) 23 (25) 18 (33.3) 0.3
Hypertension (n=143) 52 (56.5) 32 (62.7) 0.5
Coronary heart disease (n=143, %) 15 (16.3) 12 (23.5) 0.3
Heart failure (n=143, %) 11 (12) 7 (13.7) 0.8
Chronic renal failure (n, %) 16 (17.4) 15 (26.8) 0.2
Chronic obstructive lung disease (n=144, %) 14 (15.2) 9(17.3) 0.7
Dementia (n=117, %) 5(6.3) 10 (27) 0.002 (9.8)
Malignancy (n=146, %) 9(9.8) 7(13) 0.6
Rheumatic disease (n=142, %) 5(5.6) 3(5.8) 1
Immunosuppressive usage (n=146, %) 10 (11) 8(14.5) 0.5
Disease severity (n, %)
NIH score 3 (severe) (n=57) 56 (98.2) 1(1.8) 0.02, (14),
<0.001 (51.3)
NIH score 4 (critical) (n=91) 36 (39.6) 55 (60.4) [1.6-122]
cHIS score (mean+SD) 3+1 4.1+1.1 <0.001* 0.002, (2.6), [1.4-4.9]
Laboratory results
Neutrophil to lymphocyte ratio, median (IQR) 5.6 (5) 10 (9) <0.001!
Hemoglobin (g/dL), mean+SD 13.442.2 13+2.3 0.3
Platelets (10°/L), median (IQR) 21577 192482 0.01
C-reactive protein (mg/L), median (IQR)
1 107 (110) 136 (126) 0.004'
2 137 (100) 194 (134) <0.001'
Ferritin (ng/mL), median (IQR)
1 326 (531) 557 (767) 0.06
2 555 (606) 1212 (2336) <0.001'
D-dimer (mcg/mL), median (IQR)
1 1(1) 1.5(1.7) 0.016'
2 2.8(7) 12.4 (24) <0.001'
Lactate dehydrogenase (U/L), median (IQR)
1 399 (193) 391 (245) 0.9
2 513 (200) 676 (528) <0.001"
Procalcitonin (ng/mL), median (IQR) 0.17 (0.3) 0.27 (0.6) 0.01'
Creatinine (mg/dL), median (IQR) 0.84 (0.52) 1(0.4) 0.1
SD: Standard deviation, IQR: Interquartile range, OR: Odds ratio, CI: Confidence interval, NIH: National Institute of Health, ICU: Intensive care
l1mz1;1tt admission, 2: Peak level
*Independent t test
#Mann Whitney U test
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In ROC analysis; a cut-off value for cHIS
score was 3.5 with 72% sensitivity and 72%
specificity, NLR 7.1 with 69% sensitivity and
70% specificity, CRP 160.5 mg/L with 70%
sensitivity and 69% specificity, LDH 581 U/L
with 72% sensitivity and 75% specificity,
ferritin 771 ng/mL with 70% sensitivity and
72% specificity, d-dimer 7.56 mcg/mL with
70% sensitivity and 73.4% specificity were
found, respectively (table 3).

disease. Additionally higher secondary
bacterial infection risk such as pneumoniae
and urinary tract infection in patients with
dementia may be another explanation for
higher mortality in these patients because
of immobility and immunocompromised
status due to more prevalent hospitalization,
inefficacy to excrete their secretions and
urinary catheterization (16) (17). Further
studies are needed to confirm these findings.

Table 3: ROC analysis of laboratory values for mortality

ROC analysis AUC cut-off p value (95 % CI) Sensitivity (%)  Specificity (%)
cHIS score 0.77 35 <0.001 (0.69-0.86) 72 72
NLR 0.72 7.1 <0.001 (0.6-0.82) 69 70
At admission
CRP 0.64 118.5 0.005 (0.55-0.73) 62.5 55.4
LDH 0.5 NA 0.9 (0.4-0.6)
Ferritin 0.59 NA 0.06 (0.495-0.69)
D-dimer 0.62 1.3 0.016 (0.52-0.71) 61 62
Peak level
CRP 0.73 160.5 <0.001 (0.63-0.82) 70 69
LDH 0.78 581 <0.001 (0.69-0.86) 72 75
Ferritin 0.76 771 <0.001 (0.68-0.85) 70 72
D-dimer 0.74 7.56 <0.001 (0.65-0.83) 70 73.4

NLR: Neutrophil to lymphocyte ratio, AUC: Area under curve, CI:
NA: Not available

Confidence interval, CRP: C-reactive protein, LDH: Lactate dehydrogenase,

DISCUSSION

Several risk factors and predictors have
been described for mortality in patients with
COVID-19, so far. Advanced age, male gender,
presence of comorbidities such as diabetes
mellitus, hypertension are well-defined risk
factors for severe COVID-19 course (12). In
our study higher mortality with advanced
age was compatible with previous results
(13). Although no differences in other
comorbidities, higher mortality in patients
with dementia was a remarkable finding in
our study. It may be due to higher average
age and accompanying more comorbidities
in these patients. On the other hand, possible
role of NLRP3 inflammasome leading
higher IL-1 levels in the pathogenesis of
Alzheimer’s disease was speculated in
previous studies (14) (15). Considering
mainstay role of IL-1 in cytokine storm and
in the pathogenesis of Alzheimer’s disease
may cause more systemic inflammatory
response as well as poor outcome in patients
with COVID-19 accompanying Alzheimer’s

JICM 2023,;8(1):7-16

SARS-Cov-2 binds to angiotensin-converting
enzyme type 2 (ACE2) receptor (18) and
leads to release of viral ssRNA and binding to
pattern recognition receptors (PRR). Among
the PRR, three major receptors are involved
in viral infections; toll-like receptors
(TLRs), retinoic acid-inducible gene I (RIG-
[)-like receptors (RLRs) and nucleotide-
binding oligomerization domain (NOD)-like
receptors (NLRs) (19). SARS-Cov-2 viral
ssRNA binds TLR 7-8 leading activation
of nuclear factor-kappa B (NFKB) with
activation of JAK-STAT pathway therefore
production of several proinflammatory
cytokines such as type 1 interferon ([IFN]
alpha and beta), interleukin-6 (IL-6) and
TNF-a and others (20). There is also another
important pathway in the pathogenesis
of COVID-19 associated cytokine storm.
Recent evidence showed that, SARS-CoV-2
also activates an intracellular multiprotein
complex which is called ‘inflammasome’
after binding TLRs. Inflammasomes present
in innate immune cells such as neutrophils,
macrophages and dendritic cells and have
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essential role in the host defense against
microorganisms including viruses. The
inflammasome is coordinated by the NLRP3
sensor (NOD, Leucin-rich repeat, Pyrin
domain, adaptor protein ASC, as well as
the effector protein caspase 1) and also
drives cleavage of pro-IL-1Bby caspase-1,
followed by the production of active IL-1f3
(21). Several hyperinflammatory conditions
such as macrophage activation syndrome,
hemophagocytic lymphohistiocytosis,
cytokine release syndrome were described
due to various immune mediated, infectious
or malignant diseases and recently grouped
in an umbrella definition that is called,
‘cytokine storm’ (22) (23). Cytokine storm is
the main cause of the development of severe
disease, poor outcome as well as mortality
in patients with COVID-19 (24). Preliminary
results revealed higher immune response
with higher levels of IL-1, IL-6, IL-8, IL-12,
IL-2,IL-7, TNF-a, MCP-1, and IFN-y reflecting
cytokine storm in patients with COVID-19
(25). These proinflammatory cytokines are
responsible for the increased acute phase
reactants (APR) such as CRP and ferritin
but also d-dimer and LDH levels reflecting
tissue damage and immunothrombosis.
There are several studies to reveal higher
mortality risk with elevated APR in patients
with COVID-19 (26) (27) (28). Although, the
clear role of cytokine storm is well known
in the development of severe COVID-19, the
definition of COVID-19-associated cytokine
storm is controversial. There are few scoring
scales attributed to COVID-19-associated
cytokine storm so far (6) (7). Among these
scales cHIS score was developed by Webb
et al. and validated in the same study (6).
Furthermore, higher mortality rate and
increase by gradually with cHIS score =2
was also established in this study.

There are inconsistent results with mortality
ratein patients with COVID-19. Mortality rate
in COVID-19 could be affected by features of
the study population such as hospitalized
vs outpatient patients or ward vs ICU,
inflammatory burden, and disease severity
of participants. In Grasselli et al. study
with 3988 patients in ICU, overall mortality
was 53.4% (29). In another observational
study with hospitalized COVID-19 patients,
mortality was observed in 50.5% severe and
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critical disease according to Brescia-COVID
respiratory severity scale, 58% according
to CURB-65 scale which were higher
compared to our study (30). However,
treatment scheme in this study is unclear.
Our study population consisted of severe
and critically ill patients for whom a higher
risk of mortality expected. Furthermore,
the fact that mean cHIS score is 3.4 also
reflects higher inflammatory burden in our
study. Therefore, our study group had more
severe disease and higher mortality risk at
admission.

In a comparative study from Italy with 392
patients who consisted of 62 anakinra and
55 anti-IL-6 treatment, overall mortality
was 25%, 32% in biologic-naive, 14% in
anakinra and 18% in tocilizumab receiving
patients (31). In previous study, survival
rate was higher in patients receiving IL-1
inhibitor compared to IL-6 inhibitors. In
this study, higher CRP levels at baseline and
decreasing levels of LDH with treatment
predicted higher IL-1 and IL-6 inhibitor
response and reduced mortality. Although
anti-cytokine treatment was applied to
patients with CRP=100 mg/L or ferritin=900
ng/mL and partial pressure of oxygen to the
fraction of inspired oxygen of 300 mm Hg
of less, the detail of hyperinflammation and
disease severity in these study participants
were unclear. Furthermore, differences in
study dates (February and March 2020) with
the former study compared to our study
may have caused difference in the mortality
rate due to potentially different COVID-19
variants since deltavariantwas notdominant
into this period. Higher disease severity and
poor outcome with delta variant compared
to other variants was established in
previous studies (32) (33). In a prospective
comparative study that was carried out
between June and July 2020, mortality
was lower in patients receiving anakinra
compared to those with standard of care
(29% vs 46%; p=0.082). On the other hand,
anakinra was applied subcutaneously with
lower doses in the former study compared
to our study (34). Furthermore, difference
into the study period was another important
limitation to make comparison between the
former study and our study as mentioned
above. In a randomized controlled study

13



Anakinra in COVID-19 Patients

in early COVID-19 patients with anakinra,
favorable outcome was observed in patients
with higher CRP, NLR, ferritin and AST
levels (35). In this study, at least two CRP
>50 mg/L, NLR> 5.5, ferritin >700 ng/ml or
AST >44 U were associated with favorable
outcome in patients receiving anakinra
compared to placebo. These results were
not consistent with our study probably due
to difference in study design between two
studies (prospective versus retrospective).
In the former study, lower mortality was also
revealed in patients with receiving anakinra
than those without.

Intravenous and high dose administration
of anakinra is an emerging issue both in
rheumatology and COVID-19 daily practices.
Intravenous dose of anakinra enables higher
and fast maximum plasma concentration
compared to subcutaneous administration
(36). Recently there are growing evidence
with high dose intravenous anakinra
administration in  hyperinflammatory
syndromes (37) (38). Safety and efficacy of
high dose intravenous anakinra treatment
was established by Cavalli et al in a
preliminary retrospective study from Italy
in patients with COVID-19 (39). In another
prospective controlled study (ESCAPE open
label study) with critically ill COVID-19
patients, high dose intravenous anakinra
had lower mortality rate than standard
of care as well as tocilizumab treatment
(40). Furthermore, similar results were
observed in other observational studies
with COVID-19 (41).

This study has some limitations. First,
retrospective design of the study was the
main limitation. Additionally, absence of
control group was another limitation. On
the other hand, the fact that the study
is conducted in a single center ensures
homogeneity in terms of patient population
and treatment decisions that made by a
single physician.

CONCLUSION

In our study mortality was developed in
third of anakinra receiving severe and
critical ill COVID-19 patients. Mortality was
independently associated with advanced
age, critical illness and higher cHIS score
reflecting higher inflammatory burden.

JICM 2023,;8(1):7-16

Furthermore, highest levels of CRP, LDH,
ferritin, D-dimer and higher cHIS score
predict higher mortality in patients with
COVID-19 receiving anakinra. Itis important
to identify the patients with higher mortality
risk to improve outcome.
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Amag: Tim diinyada son yillarda Enterobacteriaceae ailesi liyeleri arasinda ¢oklu ila¢ direncine sahip izolatlar
artis gostermekte ve enfeksiyonlarin tedavisinde zorluklara yol agmaktadir. Bu calismanin amaci, Genislemis
Spektrumlu Beta-Laktamaz Ureten ve karbapenem direngli Enterobacteriaceae izolatlarina karsi seftazidim-
avibaktam'in in vitro etkinliginin arastirilmasidir.

Yéntem: Calismaya, laboratuvarimiza génderilen ¢esitli 6rneklerden izole edilen, genislemis spektrumlu beta-
laktamaz iireten 114 Enterobacteriaceae tiirii dahil edildi. izolatlarin tanimlanmasi ve antimikrobiyal duyarliliklari
otomatize sistemler kullanilarak gerceklestirildi. izolatlarin seftazidim avibaktama duyarhliklarinin saptanmasi
amaciyla CAZ/AV 10/4 mg (Bioanalyse) ile disk difiizyon testi; zon caplarinin degerlendirilmesi icin European
Committee on Antimicrobial Susceptibility Testing (EUCAST) rehberi kullanilmistir.

Bulgular: Calismaya 42 tanesi (%36.8) Escherichiae coli ve 72 tanesi (%63.2) Klebsiella pnemoniae olmak tlizere
toplam 114 tane Enterobacterales susu dahil edildi. Suslarin %44.7’si idrar orneklerinden izole edilmistir. Tlim
izolatlarin 67 (%58.8)’si karbapenemlere duyarl iken, 47 (%41.2)’si karbapenemlere direngli olarak bulundu.
103 tanesi (%90,4) ceftazidim avibactama duyarl iken, 11 tanesi (%9.6) direncli olarak saptandi.

Sonug: Genislemis spektrumlu beta-laktamaz lireten veya metallo-B-laktamaz disinda karbapenem direngli
Enterobacteriaceae suslari icin mevcut en iyi tedavi segenegi, miimkiin oldugunda ve fiyatin kullanimina izin

verdigi durumlarda seftazidime-avibaktamdir.

Anahtar Kelimeler: Genislemis Spektrumlu Beta-Laktamaz, Karbapenem, Enterobacteriaceae, Seftazidim-
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Seftazidim- Avibaktam’in in Vitro Etkinliginin Arastirilmasi

4 \
Abstract

Objectives: In recent years, isolates with multi-drug resistance have increased among Enterobacteriaceae family
members all over the world, and has led to difficulties in the treatment of infections. The aim of this study was to
investigate the in vitro efficacy of ceftazidime-avibactam against extended spectrum beta-lactamase producing and
carbapenem-resistant Enterobacteriaceae isolates.

Methods: A total of 114 extended-spectrum beta-lactamase-producing Enterobacteriaceae species isolated from
various samples sent to our laboratory were included in the study. Identification and antimicrobial susceptibility of
isolates were performed using automated systems. Disc diffusion testwith CAZ/AV 10/4 mg (Bioanalyse) to determine
the susceptibility of isolates to ceftazidime avibactam; European Committee on Antimicrobial Susceptibility Testing
(EUCAST) guideline was used for the evaluation of zone diameters.

Results: A total of 114 Enterobacterales strains, 42 (36.8%) Escherichiae coli and 72 (63.2%) Klebsiella pneumoniae,
were included in the study. 44.7% of the strains were isolated from urine samples. While 67 (58.8%) of all isolates
were susceptible to carbapenems, 47 (41.2%) were found to be resistant to carbapenems. While 103 (90.4%) were
susceptible to ceftazidime avibactam, 11 (9.6%) were found to be resistant.

Conclusion: Ceftazidime-avibactam is the best available treatment for extended-spectrum beta-lactamase-
producing or carbapenem-resistant strains of Enterobacteriaceae other than Metallo-3-lactamase, when available

and price permits.

Keywords: Extended Spectrum Beta-Lactamase, Carbapenem, Enterobacteriaceae, Ceftazidime-Avibactam

GIRIS

Enterobacteriaceae lUyeleriinsanlarda tiriner
sistem  enfeksiyonlari,  gastrointestinal
sistem enfeksiyonlari, bakteriyemi ve sepsis
gibi cok ciddi enfeksiyonlara neden olabilen
yaygin patojenlerdir (1). Giinimiizde
antibakteriyel direngle ilgili endiseler
diinya ¢apinda artmaya devam etmektedir
ve ¢oklu ilaca direncli (CID) organizmalara
ikincil enfeksiyonlarin yonetimi kiiresel bir
saglik sorunu haline gelmistir. Tedavisinde
glclik yasadigimiz  oncelikli etkenler
CID Gram-negatif bakterilerdir ve bu
mikroorganizmalarla gelisen enfeksiyonlar
hastalarda artmis mortalite ve morbidite
ile iliskilidir. Bununla birlikte antibiyotik
direnci sikliginda meydana gelen artis
diinya c¢apinda antibiyotiklerin yaygin
ve uygunsuz sekilde artmis kullanimi
ile sonuclanmaktadir. Genislemis
spektrumlu beta-laktamaz (GSBL) tlreten
mikroorganizmalarin neden oldugu
enfeksiyonlarin tedavisinde karbapenemler
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oldukca etkili oldugu icin siklikla birinci
basamak antibiyotikler olarak kullanilir.
Ancak GSBL tureten Enterobacteriaceae’nin
neden oldugu enfeksiyon oranlarindaki
artis  yillar icinde karbapenemlerin
kullanim sikliginin ve karbapenem direng
oranlarinda artisa neden olmustur (2-4).
Bu sebeple bu mikroorganizmalarin neden
oldugu enfeksiyonlarin tedavisi icin yeni
antibiyotiklere gereksinim duyulmaktadir.

Seftazidim-avibaktam, lg¢lincii kusak genis
spektrumlu sefalosporin olan seftazidim ile
B-laktamaz inhibitori olan avibaktamin bir
kombinasyonudur. Avibaktam, beta laktam
yapisinda  olmayan, diazobisiklooktan
yapida bir betalaktamaz inhibitoridiir.
Karbapenem direngli Enterobacteriaceae
ve Pseudomonas aeruginosa’yi iceren genis
Gram negatif etkinligi mevcuttur (5). Bunun
yaninda anaeroblar ve gram pozitiflere
de minimal etkinlik gosterir. Seftazidim-
avibaktam intraabdominal enfeksiyonlar ve
komplike iiriner sistem enfeksiyonlar1 icin
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2015 yilinda, hastane kokenli ve ventilator
iligkili pnémoni i¢in 2018 yilinda Amerikan
Gida ve ilag Dairesi (FDA) onay1 almistir (6).
Bununla birlikte Avrupa ilag Ajans1 (EMA)
sinirll  tedavi secgenegi bulunan aerobik
Gram negatif bakteri enfeksiyonlarinda da
kullanimini 2018’de onaylamistir. Ulkemizde
ise 2019 y1li Ekim ayinda ruhsat almistir (7).

Bu calismanin amaci, Samsun Universitesi,
Samsun Egitim ve Arastirma Hastanesi
Mikrobiyoloji Laboratuvarina yogun bakim
Unitelerinden gonderilen 6rneklerden izole
edilen, GSBL lireten ve karbapenem direngli
K. pneumoniae ve E. coli suslarini iceren
toplam 114 adet Enterobacteriaceae Kklinik
izolatina karsi seftazidim-avibaktamin in
vitro etkinliginin arastirilmasidir.

GEREC VE YONTEM

Calisma Samsun Universitesi Samsun
Egitim ve Arastirma Hastanesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu
onay1 ile gerceklestirilmistir (SBUSEAH-
GOKA/2020/15/7).

Ocak 2021-Eylil 2022 tarihleri arasinda
Samsun Universitesi Samsun Egitim ve
Arastirma Hastanesi Tibbi Mikrobiyoloji
Laboratuvarr’'na yogun bakim iinitelerinden
gonderilen  ¢esitli  klinik  6rneklerden
izole edilen 114 adet tiimii GSBL pozitif
Enterobacteriaceae susu calismaya dahil
edilmistir. Her hastadan tek izolat ¢alismaya
dahil edilmistir.

Bakterilerin tanimlanmasinda, antibiyotik
duyarliliklarinin  ve  GSBL iiretiminin
belirlenmesinde Vitek 2 (bioMerioux,
Fransa) tam otomatize sistem kullanilmistir.
GSBL dogrulama testi olarak Clinical
and Laboratory Standards Institute
(CLSI) (8) dokimanlarina gore; hem
seftazidim, seftazidim-klavulanik asit
hem de sefotaksim, sefotaksim-klavulanik
asit disklerinin kullanildig1 disk difiizyon
testi (kombine disk metodu) calisiimistir.
Karbapenemazlarin varligi, CarbaNP testi ile
fenotipik olarak tespit edilmistir (8). Bir kanh
agar besiyerinden bir 6ze dolusu bakteri
kolonisi, 200 pl Tris-HClI 20 mmol/L lizis
tamponunda (B-PERII, Bakteriyel Protein
Ekstraksiyon Reaktifi; Thermo Scientific,
ABD) siispanse edildi. Oda sicakliginda
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30 dakika inkiibe edildikten sonra 100 pl
slispansiyon alindi ve 6 mg/L imipenem
monohidrat (Sigma, Fransa) igeren bir fenol
kirmizisi soliisyonu ile karistirildi. 35 °C'de
2 saatlik inkiibasyon siiresinden sonra renk
kirmizidan sariya donerse pozitif sonug
olarak kabul edildi. Renkte herhangi bir
degisiklik gozlenmediginde sonug¢ negatif
olarak kabul edildi (8).

izolatlarin seftazidim avibaktama
duyarhliklarinin saptanmasi amaciyla CAZ/
AV 10/4 mg (Bioanalyse) ile disk diflizyon
testi; zon ¢aplarinin degerlendirilmesi i¢in
European Committee on Antimicrobial
Susceptibility Testing (EUCAST) rehberi
kullanilmistir. Enterobacterales icin
seftazidim avibaktam zon ¢ap1 sinir degerleri
EUCAST rehberinde “213mm duyarl;,
<13mm direngli” olarak belirtilmistir (9).
Calismamizda, kalite kontrol susu olarak E.
coli ATCC 25922 ve Klebsiella pneumoniae
ATCC 700603 kullanilmistir.

istatistik Analiz

Veriler, SPSS versiyon 17.0 yazilimi (SPSS Inc,
Chicago, Illinois, ABD) yazilimi kullanilarak
istatistiksel  olarak  degerlendirilmistir.
Tanimlamada veriler ortalama, standart
sapma, siklik ve ytizde olarak saptanmistir.

BULGULAR

Calismamiza ¢esitli numunelerden izole
edilen; 42 tanesi (%36.8) E.coli ve 72 tanesi
(%63,2) K.pnemoniae olmak lizere toplam
114 tane Enterobacteriaceae susu dabhil
edildi. Calismaya alinan hastalarin yas
ortalamas1 70.63%+14.597 olarak bulundu.
Hastalarin %51.8'i (n=59) erkek, 48,2’si
(n=55) kadindi. Hastalarin hepsi yogun
bakimda yatan hastalardan olusmaktaydi.
Suslarin %44.7’si idrar 6rneklerinden izole
edilmistir. Suslarin izole edildigi 6rneklerin
dagilimi Tablo1’de gosterilmektedir.

Tablo 1. GSBL(+) Enterobacteriaceae izole edilen

orneklerin dagilimi

Ornek tiirii Say1 (%)
idrar 51 (44.7)
yara 20 (17.5)
balgam 12 (10.5)
TAK 10 (8.8)
kan 20 (17.5)
BOS 1 0.9)
Total 114 (100)

TAK: Trakeal aspirat kiiltiirii
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Tim izolatlarin 67 (%58.8)’si
karbapenemlere duyarl iken, 47 (%41.2)’si
karbapenemlere direngli olarak bulundu.
Karbapenem direngli izolatlarin hepsi
CarbaNP testi ile fenotipik olarak pozitif
tespit edildi. izolatlarin 103 tanesi (%90.4)
seftazidim avibaktama duyarlh iken, 11
tanesi (%9.6) direngli idi. GSBL tireten ve
karbapenem direngli Enterobacteriaceae
izolatlarinin seftazidim-avibaktama
duyarhliklari Tablo 2’de gosterilmektedir.

Tablo 2. GSBL iireten ve karbapenem direngli

Enterobacteriaceae izolatlarinin seftazidim-
avibaktama duyarliliklari

CZA CZA
duyarh direngli
n (%) n (%)

GSBL iireten izolat (n:67) 62 (92.5) 5 (7.5)
K.pneumoniae (n:26) 23 (88.5) 3 (11.5)
E.coli (n:41) 39 (95.1) 2 4.9)

Karbapenem direngli (47) 41 (87.2) 6 (12.8)
K.pneumoniae (n:46) 40 (87) 6 (13)
E.coli (n:1) 1 (100) 0 0)

Toplam (n:114) 103 (90.4) 11 (9.6)
K.pneumoniae (n:72) 63 (87.5) 9 (12.5)
E.coli (42) 40 95 2 5)

CZA: Seftazidim avibaktam

TARTISMA

Enterobacteriaceae ailesi tlyeleri arasinda
klinik 6rneklerden en sik izole edilen tiirler
E. coli ve K. pneumoniae’dir (10,11). Coklu
ilaca direngli E. coli ve K. pneumoniae’ya
ikincil enfeksiyonlara karst en etkili
antibakteriyel karbapenemler olarak kabul
edilir  Ancak karbapenemlerin yaygin
kullanimi ve karbapenemlere direngli
Enterobacteriaceae’nin (CRE) ortaya
¢ikmasi ve genis ¢apta yayilmasi, klinikte bu
enfeksiyonlarin tedavisini gii¢lestirmektedir
(12).

Diinya Saglik Orgiitii (DSO) Subat 2017’de
“ilk kez” insan saglig1 lzerinde en biiyiik
tehdit olusturma ve yeni antibiyotik
gelistirilmesi aciliyetine gore bakterilerde
oncelikli bir smiflandirma yapmistir ve
bu listeyi kritik, yliksek ve orta oncelikli
patojenler olmak {izere 1{li¢ bdliime
ayirmistir.  Genislemis spektrumlu beta-
laktamaz tireten Enterobacteriaceae ve
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karbapenem direncli Enterobacteriaceae,
bu listenin  “kritik” bélimiinde yer
almakta ve bu mikroorganizmalarin neden
oldugu enfeksiyonlarin tedavisi i¢in yeni
antibiyotiklere gereksinim duyulmaktadir
(13).

Karbapenemler (imipenem, meropenem,
ertapenem, doripenem) GSBL {reten
mikroorganizmalar i¢in oldukca etkili,
siklikla ~ basvurulan  birinci  segenek
antibiyotiklerdir. Ancak, yillar icerisinde
GSBL treten Enterobacteriaceae tiyelerinin
neden oldugu enfeksiyonlarin artmasina
paralel olarak Kkarbapenemlerin siklikla
kullanilmas1  beraberinde  karbapenem
diren¢ oranlarinda artisa neden olmustur
(14-15).

CZA, genis spektrumlu B-laktamaz-, AmpC-
, Klebsiella pneumoniae karbapenemaz- ve
0XA-48 iireten Enterobacteriaceae ve ¢ok
ilaca direngli P aeruginosa izolatlar1 dahil
olmak iizere bir¢ok 6nemli Gram-negatif
patojene karsi miilkemmel in vitro aktiviteye
sahiptir; metallo--laktamaz lireten suslara
karsi aktif degildir (4).

Calismamiza dahil edilen toplam 114 GSBL
lreten Enterobacteriaceae tiirtinden 67’si
(%58,8) karbapenemlere duyarl, 47’si
(%41.2) karbapenemlere direngli olarak
tespit edilmistir. Direncli izolatlarin 46’s1
K. pneumoniae bir tanesi E. coli olarak
tanimlanmistir. Karbapenemdirencininensik
saptandig tiir K. pneumoniae (%97.8) olarak
tespit edilmistir. Sonuglarimiz literatiirdeki
calismalar ile benzerlik gostermistir. Bu
calismalarda karbapenemaz iiretiminin en
yaygin olarak K. pneumoniae’da, ardindan
E. coli'de oldugu bildirilmistir (16-18).
Giizel ve ark. karbapenem diren¢ oranlarini
Klebsiella spp. ve E. coli'de sirasiyla %87.3
ve %12.6 olarak saptamigslardir (16). Cayci
ve ark. yaptiklar1 calismada karbapenem
direng oranlarini Klebsiella spp. i¢in %71.43
ve E. coli i¢in %1.54 olarak bildirmislerdir
(17). Turkiye’de yapilan ¢ok merkezli bir
calismada karbapenem diren¢ oranlari
Klebsiella spp. ve E. coli igin sirasiyla
%386.5 ve %13.5 olarak bulunmustur (18).
Calismamizda tiim izolatlarin 67’si (%58.8)
karbapenemlere duyarli, 47'si (%41.2)
karbapenemlere direngli bulunmustur. K
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pneumoniae i¢in karbapenem direnci %97.8
iken 42 E.coli izolatinin sadece bir tanesinde
karbapenem direnci saptanmistir.

Asya-Pasifik tilkelerindeki INFORM
Kiiresel Gozetim Programi sonuglarina
gore Asya-Pasifik ilkelerinin her birinde
Enterobacteriaceae izolatlar1 icin CZA
duyarliliginin %99.1-100 arasinda
degistigi ve CZA'min GSBL-pozitif izolatlarin
%99.6’s1n1  inhibe ettigi bildirilmektedir
(19). Cin>den bildirilen baska bir ¢calismada
E.colimin CZAya duyarliligt %96.8 olarak
bulunurken, karbapenem direngli E. coli'nin
CZAya duyarliligin  %28.6'ya dustugi
belirtilmistir.  Yazarlar bunun sebebini
karbapenem direngli E. coli'nin %67.9’'unun
blaNDM pozitif olmasina baglamislardir
(20). Toplum kokenli idrar yolu infeksiyon
etkeni GSBL ireten E. coli izolatlarinin
CZA'ya in vitro antimikrobiyal duyarlihiginin
arastirildigr bir diger c¢alismada; CZAya
diren¢ saptamamislardir. Bunun nedeninin
calismadaki izolatlarda karbapenem
direncinin olmamasi olarak agiklamislardir
(21). Baska bir ¢calismada Alatoom ve ark.
60 karbapenem direngli Enterobacteriaceae
izolatinin (49 K. pneumoniae ve 11 E. coli)
test edildigi calismalarinda CZAya %45
duyarhlik bildirmislerdir (22). Glizel M et al.
calismalarinda CZA'ya duyarlilik oranlarinin
K. pneumoniae igin %76 ve E. coli i¢in %78
oldugunu bildirmislerdir (16). Bu sonuglara
benzer sekilde bizim c¢alismamizda CZA
duyarhlik oranlar1 K. Pneumoniae igin %87.5
ve E. coli icin %95.2 olarak saptanmistir.
Calismaya dahil edilen 114 susun 103’
(%90,4) CZAya duyarh iken, 11 (%9.6)
izolat direncli olarak tespit edilmistir. Bu
bulgular calismalarda da belirtildigi gibi
CZA'nin GSBL tlireten ve karbapenem direngli
Enterobacteriaceae izolatlar1 igin iyi bir
secenek oldugunu gostermektedir (23).

Calismamizda izolatlarin kolistin
duyarliliklari otomatize sistemlerde
calisildigindan ve EUCAST’in onerdigi sivi
mikrodilisyon ile dogrulanmadigindan
veriler paylasilmamistir. Suslarin kolistin
duyarhliklarinin  verilmemis olmas1 ve
dahil edilen karbapenem direncli suslarin
karbapenemaz genlerinin tespit edilmemis
olmasi calismamizin kisith yonleri olarak
degerlendirilebilir.
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SONUC

Calismamizin sonuglarina gore  yiiksek
direncli gram negatif patojenlerin tedavisi
icin yeni ajanlarin gelistirilmesi kritik
o6neme sahiptir. Calismamizda elde ettigimiz
bulgular, GSBL tlreten ve/veya Metallo-3-
laktamaz disinda karbapenemaz aktivitesine
sahip Enterobacteriaceae suslari icin CZA'nin
iimit verici oldugunu gostermektedir. Ancak
tilkemizde CZA'ya ulasimin ve maliyetinin
de kullanimi icin 6nemli etkenler oldugu
unutulmamahdir.
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Abstract

Objectives: To contribute to case managementalgorithms and guidelines by evaluating the clinical symptoms,
laboratory data, risk factors and mortality rates of patients admitted to health institutions with tick bite in
Tokat.

Methods: The virus determination was made from the blood by conventional PCR in 141 patient.
Epidemiological data such as socio-demographic variables and risk factors were compared with clinical
symptoms, biochemical and hematological parameters.

Results: Of the patients, 83 (58.9%) were male, 84(59.6%) were positive. Five patients (5.95%) died in
the PCR-positive group. Fever and tick contact history rates was found to be significantly higher in the PCR
positive patients than the PCR negative group. Thrombocytopenia, leukopenia, aspartate transaminase (AST)
elevation were found to be significantly higher in PCR positive patients. Despite the mean alanine transferase
(ALT) was not significantly higher, the increase in the number of patients exceeding the reference range was
found to be significantly higher in PCR-positive group (p<0.05).

Conclusion: PCR diagnosis has an active role in the incubation and prehemorrhagic period diagnosis of cases
with a history and risk factors, clinical symptoms and compatible hematological and biochemical parameters
in the endemic region. The place of ALT and AST elevation in the case management algorithm should be
better clarified. Mortality rates of the disease can be reduced by providing the health services quality and a
well-functioning surveillance system. Efforts to increase the knowledges of people living in rural areas about
the disease may be effective in controlling the disease.
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Crimean-Congo Hemorragic Fever in Tokat

(. )
0z
Amag: Tokat ilinde kene 1sirig1 ile saglik kuruluslarina basvuran hastalarin klinik semptomlarsi,
laboratuvar verileri, risk faktorleri ve mortalite hizlarin1 degerlendirerek vaka yonetimi algoritmalarina
ve kilavuzlarina katkida bulunmaktir.
Yontem: 141 hastanin kaninda konvansiyonel PCR ile virus tayini yapilmistir. Sosyodemografik
degiskenler ve risk faktorleri gibi epidemiyolojik veriler, klinik semptomlar, biyokimyasal ve hematolojik
parametreler ile karsilastirildi.
Bulgular: Hastalarin 83l (%58,9) erkek ve 84’li (%59,6) pozitifti. PCR pozitif grupta bes hasta (%5.95)
oldii. Ates ve kene temas oykiisti oranlar1 PCR pozitif hastalarda PCR negatif gruba gore anlamli olarak
yliksek bulundu. Trombositopeni, l6kopeni, aspartat transaminaz (AST) yiiksekligi PCR pozitif hastalarda
anlamli olarak yiiksek bulundu. Ortalama alanin transferaz (ALT) anlamh olarak yiiksek olmamasina
ragmen, referans aralig1 asan hasta sayisindaki artis, PCR pozitif grupta anlamli olarak ytiksek bulundu
(p<0.05).
Sonugc: PCR tanisi, endemik bolgede dykisti ve risk faktorleri, klinik semptomlar1 ve uyumlu hematolojik
ve biyokimyasal parametreleri olan olgularin inkiibasyon ve prehemorajik dénem tanisinda etkin bir
role sahiptir. ALT ve AST yiikselmesinin vaka yonetimi algoritmasindaki yeri daha iyi aydinlatilmalidir.
Saglik hizmetlerinin kalitesi ve iyi isleyen bir siirveyans sistemi saglanarak hastaliga bagh 6liim oranlari
azaltilabilir. Kirsal kesimde yasayan insanlarin hastalik hakkindaki bilgilerinin artirilmasina yoénelik
calismalar hastaligin kontrol altina alinmasinda etkili olabilir.

Anahtar Kelimeler: PCR Teshisi, Kirim-Kongo Kanamali Atesi, Epidemiyolojik ve Klinik Veriler

INTRODUCTION case management algorithms for people

Crimean-Congo hemorrhagic fever (CCHF), who come with tick bites (6).

endemic to Tiirkiye, is a tick-borne viral
zoonosis with Hyalomma marginatum as the
main vector, which is widely seen in parts of
Africa, Eastern Europe, the Mediterranean,
Northwest China, Central Asia, Southern
Europe, the Middle East and India (1). CCHF
has a mortality rate of approximately 30%
and has a potential for hospital-acquired
spread (2). Early diagnosis of CCHF is
important for case management and
prevention of nosocomial infections (3).
Crimean-Congo hemorrhagic fever virus
(CCHFV) is a lipid-enveloped segmented,
linear, single-stranded, negative-sense RNA
virus belonging to the order Bunyavirales,
family Nairoviridae, genus Orthonairovirus
(4). Although their sensitivity is discussed,
PCR-based tests have become the gold
standard in the diagnosis of CCHF (5).
The Ministry of Health of The Republic of
Turkiye has developed an approach and
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In this study, epidemiological data such
as mortality rates, socio-demographic
variables (gender, age groups, occupation)
and risk factors, as well as clinical symptoms
and biochemical/hematological parameters
that determine the characteristic findings
of the disease, were aimed to investigate
to contribute to these algorithms and
guidelines.

MATERIALS AND METHODS
Case Definition

CCHF case definition criteria were
established by the CCHF working group
of the Ministry of Health of the Republic of
Tiirkiye (6). Accordingly, patients with the
following two criteria were evaluated as
suspected CCHF cases and included in the
study:

Patients with a history of epidemiological
risk factors for CCHF:
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Two of the symptoms of sudden onset fever
(axillary>38°C), headache, widespread body
pain, arthralgia, weakness, diarrhea and
bleeding

Living in an endemic area or within the last 2
weeks; endemic area visit, history of contact
with ticks, contact with animal bodily fluids,
history of contact with a patient diagnosed
with CCHF.

Acute disease picture suggestive of Viral
Hemorrhagic Fever

Thrombocytopenia (blood platelet count
<150x109 cells/Liter) and/or

Leukocytes below 4,000
Tests

Serum samples of 141 suspected-possible
CCHF disease cases who applied to Tokat
Gaziosmanpasa University Health Research
and Practice Center and health institutions
in Tokat were included in the study. 10
ml venous blood samples were taken
from each patient in gel tubes for PCR and
biochemical tests and 2.5 ml in EDTA tubes
for hematological parameters.

In order to detect CCHF virus from blood
samples, RNA isolation was performed
according to the manufacturer’s instructions
using the Ribo-Sorb RNA/DNA extraction kit
of Sacace Biotechnologies (Italy). Following
RNA isolation, RNA was converted to cDNA
by the Reverse Transcriptase step and
PCR (iCycler IQ - BioRad Lab. USA) was
performed.

Hemogram (Cell-Dyn 3700 (Abbott
Diagnostics, Abbott Park, Ill, USA) and
ALT and AST tests were studied on the
“Dimension® Clinical Chemistry System”
DADE BEHRING RxLMax (Dade Behring Inc.
Newark, DE 19714, USA) device.

Statistical Analysis

Data analyse was made using the Statistical
Package for the Social Sciences (SPSS) V.15
package program. Continuous data are
shown with their medians and interquartile
ranges because they do not show normal
distribution. The Man Whitney-U test was
used to determine whether there was a
statistically significant difference between
the variables in the PCR positive and PCR
negative groups and those that did not show
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normal distribution. Chi-square (Fisher’s
Exact Test) analysis was used to examine the
distribution differences of categorical data
in both groups.

In this study, epidemiological data such
as mortality rates, socio-demographic
variables (gender, age groups, occupation)
and risk factors were compared with clinical
symptoms, biochemical and hematological
parameters that determine the characteristic
findings of the disease.

RESULTS

Of the patients, 83 (58.9%) were male, 84
(59.6%) were PCR-positive. Five (5.95%)
patients in the PCR positive group, and two
in the PCR negative group died, and there
was no statistically significant difference
between the groups (p= 0.701). The ages of
those who died in the PCR positive group
were 24, 34, 45, 64 and 75, and it was not
seen in the pediatric age groups.

The mean age in PCR positive and PCR
negative groups were, respectively, 41.3 and
36.0. No significant difference were found
between the groups in terms of gender, age,
and occupation (p>0.05 for all) (Table 1).

Fever (p=0.036) and tick contact history
(p<0.001) rates was found to be significantly
higher in the PCR positive patients than the
PCR negative group (Table 2).

Thrombocytopenia (p=0.001), leukopenia
(p=0.001) aspartate transaminase (AST)
elevation (p=0.01) were found to be
significantly higher in PCR positive patients.
Despite the mean alanine transferase (ALT)
was not significantly higher, the increase
in the number of patients exceeding the
reference range was found to be significantly
higher in PCR-positive group (p=0.001)
(Table 3).
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Table 1. Socio-demographic distribution

PCRnegative (n=57) PCRpositive (n=84) Total P
(n=141)
n (%) n (%) n
Gender
Male 31 (54.4) 52 (61.9) 83 0.388
Female 26 (45.6) 32 (38.1) 58
Age groups
1-15 10 (17.5) 8 (9.5) 18 0.552
16-25 10 (17.5) 16 (19) 26
26-45 17 (29.8) 22 (26.2) 39
46-65 16 (28.2) 28 (33.3) 44
65+ 4 7 10 (12) 14
Occupation
Farmer 24 (42.1) 27 (32.1) 51 0.071
Housewife 16 (28.1) 27 (32.1) 43
Student/re-school 13 (22.8) 12 (14.4) 25
Other 4 7 18 (21.4) 22
Table 2. Clinical symptoms Table 3. Hematological and biochemical tests
PCR PCR Total p PCR negative PCR positive p
negative positive (n=141) (n=57) (n=84)
(“=5;) (“=8$) n Platelets ~ Median 149.000/mm’ 103.500/mm’  0.014
n_ (%) n_ (%) (IQR¥) (81.500-247.500)  (59.500-182.250)
Semptom no (%) 33 (57.8) 80 (95.2) 0.001
Fever 50 (90.9) 83 (98.8) 133 0.036 (cytopenia)
Weakness 48 (873) 79 (95.2) 127 0.088 Leukocyte ?{lg;{;' " é o 22{‘5‘:)) (2 Sy Q{‘_‘g";;) 0008
Vomiting 9 (16.4) 18 (21.4) 27 0.305 n (%) 31 (54.3) 80 (95.2) 0.001
(cytopenia)
Headache 42 (764) 74 (88.1) 116 0.057
AST Median 41 UL 73.5U/L 0.010
Nausea 31 (56.4) 46 (54.8) 77 0.496 (IQR¥) (28.5-78.5) (42.5-154.5)
Stomachache 31 (56.4) 54 (64.3) 85 0.224 n (%) 33 (57.8) 60 (71.4)  0.003
(over RI**)
Diarrhea 4 (73) 9 (10.8) 13 0.349 -
ALT Median 36 U/L 50.5 U/L 0.071
Common Body 45 (81.8) 73 (86.9) 118 0.280 (IQR) (23-57) (29.25-83.50)
Pain n (%) 22 (38.5) 54 (642)  0.001
Hemorrhage 6 (10.9) 7 (83) 13 0.410 (over RI)
. *Inter Quartile Range (IQR)
History ** Reference Interval(RI)
Tick contact / 34 (59.6) 79 (94.0) 113 <0.001
attachment DISCUSSION
Animal theme 29 (508) 56 (66.7) 85 0.071 . L
In the meta-analysis conducted by Nasirian
Rural story 37 (649) 61 (72.6) 98 0.312 . . .
_ in 2020, it was determined that there was a
Animal blood 1 1.7 1 (1.2) 2 0.637 ) ) .
contact linear increase in CCHF cases between 1944
patient blood 1@ 0 (0 1 0396 and 2017 (7). CCHF disease was detected in
tact . .
one 59.6% of the samples obtained from patients
Similar 15 (263) 14 (17.7) 29 0.099 e . . 1.
complaint who met the criteria in our region. Turkiye
around

has already been defined as an endemic
region by the Centers for Disease Control
and Prevention (CDC) (8).

In this study, conventional RT-PCR was
performed and 84 (59.6%) of the 141
investigated patients were found to be
positive. However, this rate does not reflect
the general population, as the study was
conducted in a selected patient group,
following the criteria specified by the
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Ministry of Health. However, it was reported
in the comparative studies of Duh et al. that
these rates may be higher with the possibility
of Real-time RT-PCR (9). It is important that
the result is obtained between 4-6 hours
with the method used. The described criteria
can be revised.

A total of 11,041 CCHF cases were reported
between 2002 and 2018 in Tirkiye, and
the case-mortality rate is 4.8% (10). In
this study, the rate was 5.95%, which
was consistent with Tiirkiye in general.
According to the data of the Ministry of
Health in the years the study was conducted,
the mortality rate was 6-8% in Tiirkiye (1.
In the Nasirian meta-analysis, mortality
rates were regionally higher than in our
study; it was found 33.5% in Asia, 33.8%
in Europe, and 22% in Africa (12). While
the low number of cases in some regions
may indicate high rates, high mortality
rates are also common in regions with low
access to healthcare. Phylogenetically, the
Kosovo strain is close to the Tiirkiye strain
(13). Considering the similarity of European
strains and strains in Tiirkiye, the 25% high
mortality rate in Kosovo can be explained by
the quality of health care services. Similarly,
as a result of the development of serological
and molecular diagnostic methods in the
neighboring country Iran, it was reported
that the death rate decreased from 20% in
2000 to 2% in 2007 (14,15).

In the study, no deaths were observed in the
pediatric age group. In a study conducted
between 2000 and 2016 in the pediatric age
group in Iran, the mortality rate was 11.8%.
This may be associated with the higher
incidence of mild to moderate cases, the
quality of health care services, and a good
surveillance system (16).

It has been shown in many studies that there
is no statistically significant difference in the
distribution according to gender distribution
and age groups, and it is similar to this study
(17).

In the research, when the occupational group
that describes themselves as housewives is
examined, it has been determined that they
are related to agriculture. Farmer (32.1%)
and housewife (32.1%) group constitute
the largest group as the same group. In the
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study conducted in Gimishane (18) and
in the study conducted in Bolu (19), the
occupational group dealing with agriculture
and animal husbandry was the group in
which the disease was most common. Again
in Iran, the farmer group is the group in
which the disease is most common (15).

Fever (98.8%), weakness (95.2%), headache
(88.1%) and diffuse body pain (86.9%)
were the most common clinical symptoms,
and they were very consistent with the case
definition of the Ministry of Health (7). The
only finding that differed statistically from
the negative group was fever. CCHF should
be considered in individuals living in an
endemic region or staying in this region
for more than 2 weeks and presenting with
these four most common clinical complaints.
In a study conducted in Iran, fever was
reported as 96.5%, muscle pain as 90.2%
and hemorrhage at 89% (20). In this study,
hemorrhage was 8.3%. The patients we
studied may have applied in the early stages
of tick exposure, in the incubation period or
in the prehemorrhagic period. It is thought
that informing the public about the disease
through the press plays an important role.

The most common risk factors in the study
were tick exposure/attachment (94%), rural
history (72.6%), and animal contact (66.7%).
The risk factor that differed statistically
from the negative group was tick contact/
attachment history. In a study conducted
in Elaz1g, tick contact history was found as
72.1% and rural history as 98.4% (21). Rural
life and contact with livestock were noted
as the most common risk factors in a study
examining Afghanistan and Pakistan. The
higher prevalence of vectorial diseases in
rural people has been associated with social
turmoil, economic situation, and ignorance
of the potential risk of disease transmission
(22).

In the study; thrombocytopenia and
leukopenia were clearly observed in the
PCR positive group. These two findings have
been shown as prominent findings in many
studies for CCHF disease (23). Hematological
findings in the studies of Bakir (24) and
Yilmaz (25) from our country were also
quite compatible with the findings of this
study. According to the results of the study,
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the coexistence of thrombocytopenia and
leukopenia shows the clinician that CCHF
should be considered in the differential
diagnosis as well as other hematological
diseases.

In this study, in the PCR positive group, the
AST level remained high and the number
of patients exceeding the reference range
increased. While the ALT level did not
increase statistically, the number of patients
above the reference range increased.
Copper (24) and Swanepoel (26) showed
in their studies that AST was similarly
higher in patients with confirmed CCHF
disease. In patients with leukopenia and/
or thrombocytopenia with elevated AST and
ALT, it is absolutely necessary to investigate
CCHF disease, taking into account the
history and risk factors. Compared to ALT,
AST elevation is more significant for CCHF
disease.

Thrombocytopenia, elevation of ALT and
AST, which are criteria defined by Swanepoel
etal. (26) to predict severity and mortality of
the disease, were consistent with this study,
whereas leukocytosis was inconsistent.
Unlike the study of Swanepoel et al. (26),
leukopenia was observed in this study. In
parallel with the study of Swanepoel et al.
(26) our mortality rate is 5.95% in patients
with thrombocytopenia with ALT and AST
levels exceeding the reference range.

CCHF is a fatal disease that is endemic in
Tiirkiye. PCR plays an active role in the
incubation and prehemorrhagic period
diagnosis of cases with a history and risk
factors, clinical symptoms, and compatible
hematological and biochemical parameters
in the endemic region. The place of ALT
and AST elevation in the case management
algorithm of the Ministry of Health of the
Republic of Tirkiye should be made more
specific. Mortality rates of the disease can
be reduced by providing quality health
services and a well-functioning surveillance
system. Although the disease is more
common in rural areas, efforts to increase
the knowledge level of people in these
regions about the disease may be effective
in controlling the disease. Epidemiological
data, history of the disease, risk factors and
clinical complaints are important data for
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case diagnosis and management. In this
study, it was determined that the disease
did not discriminate between sexes, it was
common in rural areas and agricultural
workers, and tick contact, rural history
and animal contact were the most common
risk factors. The most common clinical
symptoms are fever, weakness, generalized
body pain, and headache. CCHF disease
should be investigated in case one or more
of thrombocytopenia, leukopenia and AST/
ALT elevations are observed together with
these findings.
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Oz

Amag: Cep telefonlar: giinliik yasantimizin bir ihtiyaci olup, saglik hizmeti sunumunda da 6nemli bir yere
sahiptir. Saglik calisanlari tarafindan hastanede yaygin kullanilan cep telefonlars, yiiksek morbidite, mortalite
ve artan hastaneye yatis maliyetleri ile iliskilendirilen nozokomiyal enfeksiyonlar i¢in risk olusturmaktadir.
Bu ¢alismada saglik c¢alisanlarinin cep telefonlarindaki bakteriyel kontaminasyonun incelenmesi ve cep
telefonu kullanim aliskanliklariyla olan iliskisinin degerlendirilmesi amaglanmistir.

Yontem: Bu calisma hastanenin farkli birimlerinde gorevli 89 saglik ¢alisani ile gergeklestirilmistir. Saglik
calisanlarina telefon kullanim aligkanliklarini sorgulayan anket uygulanmis, sonrasinda bu Kkisilerin cep
telefonu ylizeyinden kiiltiir amaciyla siirtintii 6rnegi alinarak mikrobiyolojik analiz gergeklestirilmistir.
Bulgular: Calismaya dahil edilenlerin yas ortalamasi 35.8 + 7.9 y1l olarak bulunmustur. Calismaya alinanlarin
86’smin (%96.6) cep telefonunda lireme saptanmistir. Ureme olanlarin 71’inde (%82.6) deri flora iiyesi
olarak kabul edilen mikroorganizma tiremesi oldugu gozlenmis, kalan 15 (%17.4) kisinin telefonunda ise
potansiyel patojen mikroorganizma iiremesi olmustur. Potansiyel patojen mikroorganizma olarak en fazla
tireyen etkenin Metisiline duyarh Staphylococcus aureus oldugu gorilmiis, onu Acinetobacter baumannii
takip etmistir. Calismada giinde 10 ve tistlinde el yikayanlar ile 10’un altinda el yikayanlar, telefon temizligi
yapanlar ve yapmayanlar ve calisma ortamina cep telefonunu birakanlar ve birakmayanlar karsilastirildiginda,
cep telefonunda patojen lireme durumu agisindan gruplar arasinda anlaml farkhlik izlenmistir (sirasiyla
p<0.001, p=0.001 ve p<0.001).

Sonugc: Cep telefonlar1 nozokomiyal enfeksiyonlara sebep olabilecek mikroorganizmalar i¢in bir rezervuar
konumundadir. Saghk calisanlarinin hasta hizmeti sunumunda cep telefonu kullanim aliskanliklar:
gozden gecirilmeli ve gerekli tedbirlerin alinabilmesi i¢in hastanelerde cep telefonu kullanim rehberleri
gelistirilmelidir.
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Saglik Calisanlarinin Cep Telefonu Kontaminasyonu

4 N\
Abstract

Objectives: Mobile phones are a necessity of our daily life and have an important place in the provision
of health services. Mobile phones, which are widely used in hospitals by healthcare professionals, pose
a risk for nosocomial infections, which are associated with high morbidity, mortality and increased
hospitalization costs. In this study, it was aimed to examine the bacterial contamination on mobile phones
of healthcare workers and to evaluate its relationship with mobile phone usage habits.

Methods: This study was carried out with 89 healthcare professionals working in different units of the
hospital. A questionnaire questioning the phone usage habits of health workers was applied, and then
microbiological analysis was carried out by taking swab samples from the cell phone surface of these
people for culture purposes.

Results: The mean age of those included in the study was 35.8 + 7.9 years. Reproduction was detected
on mobile phones of 86 (96.6%) of those included in the study. Microorganism growth was observed in
71 (82.6%) of those who reproduced, which is considered as a member of the skin flora, and potential
pathogenic microorganism growth was observed in the phones of the remaining 15 (17.4%). Methicillin
sensitive Staphylococcus aureus was found to be the most reproducing potential pathogen, followed by
Acinetobacter baumannii. In the study, when those who wash their hands 10 or more times a day and
those who wash their hands less than 10, those who do and do not clean their phones, and those who
leave and do not leave their mobile phones in the working environment, there was a significant difference
between the groups in terms of pathogen reproduction status on their mobile phones (p<0.001, p=0.001
and p<0.001, respectively).

Conclusion: Cell phones are a reservoir for microorganisms that can cause nosocomial infections. Mobile
phone usage habits of healthcare professionals in patient service delivery should be reviewed and mobile
phone usage guides should be developed in hospitals so that necessary precautions can be taken.

Keywords: Mobile Phones, Bacterial Contamination, Hand Hygiene

GIRIS yapilmamasi ve kotii el yikama uygulamalari
sonucunda cep telefonlarinda bakteriyel
kolonizasyona yatkinlik oldugunu gosteren
veriler bulunmaktadir (3,4).

Cep telefonlarinin son yillarda sagladig
kullanim kolayligi, onu sosyal hayatimizin
vazgecilmez Dbir iletisim araci haline

getirmistir. Giinlik hayatta biiyiik oranda Derinin normal flora iiyesi olarak kabul
elde taginan cep telefonlari pek ¢ok yizeye edilen  Staphylococcus  epidermidis  ve
temas etmektedir (1). Cep telefonu kullanimi insanlarda  %20-50 oraninda  burun
gliniimiizde saglik hizmeti sunumunda da tasiyiciigl da olusturabilen Staphylococcus
onemli yer edinmistir. Hastane ve diger aureus basta olmak iizere stafilokoklar
saglik tesislerinde boliimler arasi iletisimi cevresel kontaminasyona oldukga sik neden
kolaylastirmast ve hizli etkilesime izin olabilmektedir (5). Patojen mikroorganizma
vermesi nedeniyle en ¢ok tercih edilen olarak ¢ok cesitli enfeksiyonlara yol
iletisim aract konumuna gelmistir (2). acabilen basta Escherichia coli ve Proteus

mirabilis olmak Tlizere enterik bakteriler
ve nozokomiyal enfeksiyon etkenleri
olarak izole edilen Pseudomonas spp. ve
Acinetobacter spp. gibi nonfermentatif
bakteriler de cep telefonlarinin yiizeyinde
tespit edilmistir. Etkenlerin cep telefonlarina
tasinmasi genellikle kontamine eller yoluyla
gerceklesmektedir (6).

Telefonlarin farkl kullanicilar
tarafindan kullanilmasi, onu bir dizi
mikroorganizmaya maruz birakmaktadir.
Farkl mikroorganizmalarin kisiden
kisiye yayllmasina neden olarak deri
ylzeyinde tasiyicilifa yol agmaktadir. Cep
telefonu kullanimi sirasinda olusan 1s1 da
mikroorganizmalarin iiremesi ig¢in firsat
yaratmaktadir. Diizenli el dezenfeksiyonu Saghk caliganlarinin kontamine

ellerinin, hastanede saghk hizmeti iliskili
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enfeksiyonlarin gelisiminde kritik role sahip
oldugu bilinmektedir (7). Sik el temas1 olan
tansiyon mansonu, stetoskop gibi araglar
bu yayilimda rezervuar gorevi gormektedir.
Tibbi kayitve hastalik kontrolii gibi durumlar
nedeniyle hastanede siklikla kullanimda olan
cep telefonlar1 da bakteriyel kontaminasyon
barindirabilmesi  nedeniyle enfeksiyon
etkenlerinin saglik calisanlarn araciligiyla
hastalara yayiliminda rol oynamaktadir (8).
Cep telefonlarinin hasta servisleri, yogun
bakim uniteleri ve laboratuvarlarda saglik
calisanlarn tarafindan siklikla kullanilmasi,
bu cihazlar1 mikroorganizmalarin saglik
calisanlarindan hastalara bulasim1 ve
hastalar arasinda yayilimi konusunda ana
rezervuarlardan biri konumuna getirmistir
(9).

Saghk calisanlarinin cep telefonlarinin
mikrobiyal kontaminasyondan etkilendigi
ve bu etkenlerin saghk hizmeti ile iliskili
enfeksiyonlarda  kaynak  olabilecegini
gosteren cesitli arastirmalar bulunmaktadir
(10,11). Calismamizda saghk calisanlarinin
cep telefonlarindaki bakteriyel
kontaminasyonun arastirilmast ve elde
edilen verilerin saglhk c¢alisanlarindaki
telefon kullanim aligkanhigi ile iligkisinin
degerlendirilmesi amac¢lanmistir.

GEREC VE YONTEM

Etik izin

Bu c¢alisma, Girisimsel Olmayan Klinik
Arastirmalar Etik  Kurulu onay1 ile
gerceklesti (Tarih: 19/09/2018 ve Karar
No: 2018/14.1). Cahsmamiz Helsinki
Deklarasyonu Prensipleri'ne uygun olarak
yapild.

Calismanin Ozellikleri

Calisma, 01.01.2023 ile 31.01.2023 tarihleri
arasinda hastanemizin gesitli birimlerinde
gorevlisaglik calisanlariile kesitsel arastirma
olarak tasarlandi. Calismaya hastanenin
farkli birimlerinde gorev alan 18 yas tzeri
toplam 89 kisi dahil edildi. Oncelikle,
saglik calisanlarina c¢alismanin  amaci
anlatilarak, calisma hakkinda bilgilendirme
yapildi. Bilgilendirmeden sonra, tamamen
gonullilik esasmma dayanarak onami
alinanlar ¢alismaya kabul edildi. Calismada,
katilimcilarin verileri anket yontemi ile
taranarak elde edildi. Katilimcilara, el
yikama ve hastanede telefon kullanma

JICM 2023;8(1):32-39

aliskanliklarint  sorgulayan ¢ok sorulu
bir anket uygulandi. Ayrica demografik
verilerden yas ve cinsiyet de kaydedildi.
Anketin ardindan saghk c¢alisanlarinin
telefonlarinin 6n ve arka yiizeylerinden
steril serum fizyolojik ile 1slatilmis pamuklu
ekiivyon kullanilarak siirtintii 6rnegi alindi
(Sekil 1).

Il

Sekil 1: Cep telefonu ylizeylerinden siiriintii
ornegi alimi

Mikrobiyolojik inceleme

Cep telefonlarindan siirtintii 6rnegi olarak
alinan ekiivyonlar, 2 saat icerisinde tibbi
mikrobiyoloji laboratuvarina getirilerek
isleme alindi. Ornekler, %5 Koyun Kanli
Agar besiyerine azaltma ekimi uygulanarak
ekildi. Ekilen kiiltiir plaklari, 37°C’de 24-48
saat inkiibe edildi. inkiibasyonun ardindan
tireme olan plaktaki mikroorganizmalarin
identifikasyonu ve sonrasinda
antimikrobiyal duyarlilik testleri, otomatize
BD Phoenix™ 100 (Beckton Dickinson, ABD)
kullanilarak yapildi.

istatistiksel Analiz

[statistiksel analizler, IBM SPSS Statistics
Versiyon 20.0 paket programi (Chicago, ABD)
kullanilarak yapildi. Sonuclarin istatistiksel
olarak degerlendirilmesinde; normal
dagilan sayisal degiskenler iki grup arasinda
“bagimsiz gruplarda t testi”, nominal
verilerin karsilastirilmasinda ise “ki-kare
analizi” kullanildi. Elde edilen bulgular %95
gliven araliginda ve %5 anlamlilik diizeyinde
degerlendirildi. Calismada p<0.05 degerleri
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istatistiksel olarak anlamh kabul edildi.
BULGULAR

Calismaya yaslar1 20 ile 55 arasinda degisen
toplam 89 kisi dahil edilmistir. Calismaya
alinanlarin yas ortalamasi 35.8 = 7.9 yil
olarak bulunmustur. Bunlarin 72’sinin
(%80.9) kadin, 17’sinin (%19.1) erkek
oldugu gorilmistiir. Katihmcilarin ¢alistig
hastane birimleri Tablo 1’de gosterilmistir.

Tablo 1: Katilimcilarin ¢alistigi hastane

birimlerinin dagilim

Hastane Birimleri Say1 %

Dabhili Birimler 58 65.2
Cerrahi Birimler 14 15.7
Yogun Bakim Unitesi 10 11.2
Laboratuvar 7 7.9
Toplam 89 100

Calismaya alinanlarin 86’sinin  (%96.6)
cep telefonunda tiireme saptanmis olup
3 (%3.4) Kkisinin telefonunda ise treme

olmamistir. Ureme olanlarin  71’inde
(%82.6) deri flora tyesi olarak kabul
edilen mikroorganizmalarin uremesi
oldugu gozlenmis, kalan 15 (%17.4)

kisinin telefonunda ise potansiyel patojen
mikroorganizma uremesi olmustur.
Potansiyel patojen mikroorganizma olarak
etkenlerin 9'u (%60) Metisiline duyarh
Staphylococcus aureus (MSSA), 3’1 (%20)
Acinetobacter  baumannii, 1'i (%6.7)
Metisiline direncgli Staphylococcus aureus
(MRSA), 1'i (%6.7) Pseudomonas aeruginosa
ve 1'i (%6.7) Serratia marcescens seklinde
dagilmistir. Patojen mikroorganizma olarak
saptanan 5 tiirden 4’ (%80) yogun bakimda
calisan personelin cep telefonunda, 1'i (%20)
ise laboratuvarda calisan personelin cep
telefonunda tespit edilmistir. Katihmcilarin
cep telefonlarinda iireyen etkenlerin
dagilimi Sekil 2’de gosterilmistir.

JICM 2023,;8(1):32-39

w
2

Sekil 2: Katilmcilarin cep telefonunda
lireyen mikroorganizmalarin dagilimi

i e
m Koagulaz negatif stajfilokok
m Bacillus spp.

u Metisiline duyarh S. oureus

Virid ans streptokok
m A, boumannii

NS B

Saglik ¢alisanlarinin hastanedeki el yikama
sikligl incelendiginde, katilimcilarin 68’inin
(%76.4) giinde 10 ve isti kez, 19unun
(%21.3) giinde 5-10 kez, 1’inin (%1.1)
giinde 3-5 kez ve 1'inin (%1.1) giinde 1-3
kez ellerini yikadig1 gorilmistiir. Glinde 10
ve Ustlinde el yikayanlar ile 10’'un altinda
el yikayanlar karsilastirildiginda, el yikama
siklig1 ile cep telefonunda patojen ilireme
durumu agisindan gruplar arasinda anlaml
farklilik izlenmistir (p<0.001) (Tablo 2).

Tablo 2: El yikama sikligi ile cep telefonunda patojen
iireme durumunun Karsilastirilmasi

‘I

Ozellik Giinde Giinde
10 ve 10’un degeri
iistiindeel  altinda
yikayan el
grup yikayan
(n=68) grup
(n=21)
Patojen
mikroorganizma
uremesi
n (%) <0.001
Var 3 (44) 12 (57.1)
Yok 65 (95.6) 9 (42.9)
Calismaya alinanlarin cep telefonlarin
temizleme  durumlann  sorgulanmistir.

Katilimcilarin 26’sin1n (%29.2) ayda bir kez,
42’sinin (%47.2) haftada bir kez, 17’sinin
(%19.1) ise telefonunu her giin temizledigi
gorilmiistir. Katihmcilarin 4’iintin (%4.5)
hic telefon temizligi yapmadig1 saptanmistir.
Telefon temizligi yapanlar ve yapmayanlar
karsilastirildiginda, cep telefonu temizligi ile
cep telefonundaki iireme durumu agisindan
gruplar arasinda anlamli farklilik izlenmistir
(p=0.001) (Tablo 3).

Calismaya dahil edilenlerin
icerisindeki calisma

cep telefonlarin1  birakma
incelenmistir. Katilimcilarin

hastane
ortamlarina
durumlari

48’inin
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(%53.9) bazen, 20’sinin (%22.5) ise
siklikla ¢alisma ortamlarina cep telefonunu
biraktigl goriulmiustiur. Kalan 21 (%23.6)
kisi ise calisma ortamlarina cep telefonunu
birakmamaktadir. Calisma ortamina cep
telefonunu birakanlar ve birakmayanlar
karsilastirildiginda, gruplar arasinda cep
telefonundaki iireme durumu agisindan
anlamh  farkhilik izlenmistir (p<0.001)
(Tablo 4).

Tablo 3: Cep telefonu temizligi ile cep telefonunda patojen

tireme durumunun karsilastirilmasi

Ozellik Telefon Telefon p
temizligi temizligi  degeri
yapan yapmayan
grup grup
(n=85) (n=4)
Patojen

mikroorganizma
uremesi

n (%) 0.001
Var 12 (141) 3 (75)
Yok 73 (859) 1 (25)

Tablo 4: Calisma ortamina cep telefonu birakma ile cep
telefonunda patojen iireme durumunun karsilastirilmasi

Ozellik Cep Cep p
telefonunu telefonunu degeri
birakan birakmayan

grup grup
(n=68) (n=21)
Patojen
mikroorganizma
tremesi n(%) <0.001
Var 4 (5.9 11 (52.4)
Yok 64 (94.1) 10 (47.6)
TARTISMA

Cep telefonlar1 hem kisisel gereksinimler
hem de tani, tedavi ve hasta izlemi
acisindan sundugu teknolojik yararlar
sebebiyle hastanelerde yogun olarak
kullanilmaktadir. “Akilli telefon” olarak
hayatimiza yerlesen bu cihazlar sosyal ve
profesyonel iletisim icin hastanelerdeki tiim
ortamlarda yer almaktadir. Saghk hizmeti
iligkili enfeksiyonlar, tip diinyasinin hala
¢ozum arayisinda oldugu oncelikli sorunlar
arasindadir. Bu enfeksiyonlarda, hastane
florasinda yer alan mikroorganizmalar
etken olarak yer almaktadir. MRSA,
enterokoklar ve ¢oklu direng¢li Gram negatif
basiller gibi 6nemli etkenler nozokomiyal
enfeksiyonlarda saptanmaktadir. El
yikama, yiizeylerin dekontaminasyonu
ve cihazlarin giivenli kullanimi saghk
hizmeti iligkili enfeksiyonlarin Onlenmesi

JICM 2023;8(1):32-39

icin oldukca onemlidir. Cihazlarin giivenli
kullanimi yalnizca hastaneye ait cihazlar
icin degil, kisisel cep telefonlarin1 da
kapsamaktadir. Literatiirde cep telefonlari,

tablet ve bilgisayarlar = nozokomiyal
enfeksiyonlar icin potansiyel bir rezervuar
olarak  tanimlanmistir = (12,13). Bu

calismada saglik personelinin cep telefonu
yuzeyleri mikrobiyolojik ac¢idan analiz
edilerek enfeksiyon etkenleri acisindan
degerlendirilmistir.

Calismada analiz edilen cep telefonlarinin
yuzeyinde en sik koagiilaz negatif stafilokok
(KNS) tespit edilmistir. Ikinci siklikta ise
Bacillus spp. izole edilmistir. KNS, insan
derisinin normal florasi olarak kabul edilen
ve basta eller olmak lizere en sik saptanan
bakteri popiilasyonunu olusturmaktadir.
Bacillus spp. ise dogada ve toprakta yaygin
olarak gozlenen sporlu bakterilerdir. Klinik
orneklerde KNS ve Bacillus spp. izole
edildiginde siklikla cevresel kontaminasyon
lehine degerlendirilmekte ve nadiren
patojen olarak bildirilmektedir (14).
Bununla birlikte KNS, kalic1 tibbi cihazlara
sahip hastalarda o6zellikle yabanci cisimle
iligkili enfeksiyonlara neden olmaktadir
(15). Bacillus spp. ise bagisikligi baskilanmis
hastalarda kan dolasimi enfeksiyonlarinda
rol oynamaktadir (16,17).

Sedighi ve ark’'nin (18) ¢alismasinda,
rastgele secilen 250 saglik personelinin cep
telefonlarindaki bakteriyel kontaminasyon
degerlendirilmistir. Calisma sonuglarinda
en sik izole edilen bakteri izolatinin KNS
oldugu gorilmistir. Heybe ve ark.’nin (19)
calismasinda ise yogun bakim tinitesi (YBU)
ve yenidogan bakim initesinde c¢alisan
klinisyenlerin (n=213) cep telefonlar:
incelenmis ve en fazla Ureyen etkenin
KNS oldugu saptanmistir. Calismamizda
elde edilen bu sonug, bu konuda yapilan
diger arastirmalarda elde edilen bulgular:
desteklemektedir.

Patojen mikroorganizma saptanma
durumu degerlendirildiginde, bu ¢alismada
en sik izole edilen tiir MSSA olmustur.
Staphylococcus aureus, toplum kaynakli
enfeksiyonlarda siklikla karsilasilan
etkenlerdendir. Burunda tasiyiciiga yol
acmasi, etkenin ¢evresel kontaminasyonunu
kolaylastirmaktadir (20). Danelli ve ark.’nin
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(21) bir tlniversite hastanesinde yaptig
calismada 324 kisiden burun siirinti
ornegi alinmustir. Orneklerin  %42.9'u
Staphylococcus aureus olarak tanimlanmis
ve bu durumun Staphylococcus aureusun
hastane ortamina yerlesmesi icin risk teskil
edebilecegi bildirilmistir. Bu g¢alismada
cep telefonu ylizeylerinden yiiksek oranda
Staphylococcus aureus saptanmasi da
benzer sekilde nozokomiyal enfeksiyon riski
olusturmasi icin 6ngori olusturmaktadir.

Bu c¢alismada en sik saptanan Gram
negatif bakteri Acinetobacter baumannii
olmustur. Bu etken, immiin sistemi
baskilanmis ve ézellikle YBU’de takip edilen
hastalarda nozokomiyal enfeksiyonlara
yol agmaktadir. Ayrica, etkenin ¢ogu
antibiyotige diren¢ gelistirmesi de bu
patojenin neden oldugu enfeksiyonlarin
yOnetimini zorlastirmaktadir (22).
Morubagal ve ark./min (23) calismasinda
saglik calisani olan ve olmayan 175 kisinin
cep telefonu analiz edilmistir. Saghk
calisanlar1 (n=125) incelendiginde, YBU’de
calisanlarin cep telefonlarinda izole edilen
baskin mikroorganizmanin Acinetobacter
baumannii oldugu goriulmistiir. Bu bulgu,
etkenin YBU ile iligkili enfeksiyonlar icin
kaynak olabilecegini desteklemektedir.

Calismada saglik personelinin el yikama
sikligi sorgulanmis ve el yikama sikligi
daha az olanlarin cep telefonunda patojen
mikroorganizma lireme orani daha yiiksek
bulunmustur. El yikama, saghk hizmeti
ile iliskili enfeksiyonlarin 6nlenmesinde
alinabilecek en  temel o6nlemlerden
biridir. Diizenli ve dogru el yikamanin
enfeksiyonlara neden olabilecek patojen
mikroorganizmalarin  bulasint  onledigi
bilinmektedir (24,25). Kapil ve ark.nin
(26) calismasinda 60 saglik personeline el
yikama egitimi verilerek egitim 6ncesinde
ve sonrasinda el lizerinden kiltiir alinmistir.
Kultir  orneklerinde tlreyen  bakteri
koloni sayisinin el yikama sonrasinda
anlamli derecede azaldigi saptanmistir.
Elde edilen bulgular, ellerdeki bakteri
dekontaminasyonunun etkili olabilmesinin
surekli egitimi iceren uygun el hijyeni
uygulama teknikleriyle gerceklesebilecegini
gostermistir.

Bu c¢alismada cep telefonu temizligi
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yapanlarin  yapmayanlara  gore cep
telefonunda  patojen = mikroorganizma
ireme oranlarinin daha distk oldugu
ve cep telefonunu laboratuvar alanlarina
birakanlarin cep  telefonunda  daha
fazla oranda patojen mikroorganizma
tredigi gorilmistir. Bhumbla ve ark.
(27) ugiincii basamak bir hastanede 50
saglik personelinin cep telefonlarindaki
mikrobiyal kontaminasyonu arastirmistir.
Calismanin verileri, uygun dezenfeksiyon
yontemleri uygulanan cep telefonlarindaki
kontaminasyonun ve enfeksiyon bulasinin
onemli Olciide azaldiginl gostermektedir.
Bodena ve ark’nin (28) calismasinda,
rastgele secilen 226 saglik personelinin
cep telefonlarindaki bakteriyel
kontaminasyon degerlendirilmistir. Calisma
sonuglarinda telefonlarin1 diizenli olarak
temizlemeyen saghk calisanlarinin cep
telefonlarindaki bakteriyel kontaminasyon
insidansi, telefonlarmm1 diizenli olarak
temizleyenlerin cep telefonlarindaki
bakteriyel kontaminasyon insidansindan
dort kat daha fazla olarak saptanmistir.
Calismalarin sonugclari, saghk ¢alisanlarinin
cep telefonlarinin ¢esitli bakteriler icin
bir rezervuar oldugunu, uygun temizlik
sonrasinda cep telefonlarindaki bakteri
yukiiniin azaltilabilecegini gostermektedir.

Calismamizin bazi kisithiliklari vardi. Calisma
kesitsel arastirma olarak tasarlandig1 i¢in
bulgularin zaman icgindeki degisimleri
tam olarak ele alinamamistir. Orneklem
boyutunun kii¢iik olmasi, belirli faktoérlerin
cep telefonu kontaminasyonu tizerindeki
etkisini belirlemek icin daha fazla sayida
ve c¢ok degiskenli analizlerin yapilmasini
zorlastirmistir. Analiz edilecek verilerin
tekrar toplandig1 arastirmalar sonucunda
elde edilen bulgularla saglk ¢alisanlarinin
gercek uygulamalar1 daha iyi anlasilabilir.

SONUC

Saglik  calisanlarinin  cep  telefonlar,
nozokomiyal enfeksiyonlara neden oldugu
bilinen bir bakterirezervuarikonumundadir.
Saglik ¢alisanlarinin cep telefonlarin
kullandiktan sonra temizlemesi, hastanede
klinik numunelere ve hastalara dokunmadan
once ve sonra ellerini yikamasi gereklidir.
Hastanelerde, 6zellikle hastalara girisimsel
islemler yapilan birimlerde cep telefonu
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kullanim  rehberleri  gelistirilmeli  ve
uygulamalidir. Calisma alaninda telefon
kullanimi ve temizlik aliskanligi konusunda
saghk personeline egitim verilmesi
gerekmektedir.
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Abstract

Objectives: Ischemic stroke is a disease that occurs as a result of impaired perfusion of the
brain and is the second most common cause of death after cardiovascular diseases. Biochemical
marker studies for early diagnosis of stroke patients and predicting the prognosis of patients
have been the focus of the attention of researchers. Our primary aim in this study was to examine
the change in serum Allopregnanolone levels in patients with ischemic stroke who underwent
mechanical thrombectomy.

Methods: Patients diagnosed with ischemic stroke and underwent mechanical thrombectomy in
Samsun Training and Research Hospital Emergency Service between December 2020 and February
2021 were included in the study. Serum Allopregnanolone levels from blood samples were measured
by Enzyme-Linked Immuno Sorbent Assay (ELISA) method.

Results: Twenty-two stroke patients who underwent mechanical thrombectomy and 20 healthy
volunteers were included in the study. The mean serum Allopregnanolone value at Oh was 56,439
(31.71-253.07), and the median serum Allopregnanolone value of the healthy control group was
51.219 (23.43-87.98), and no statistically significant difference was found (p=0.078). No significant
difference existed between the patient group’s Oth-hour, 12th-hour, and 5th-day Allopregnanolone
levels (p=0.554). There was no significant relationship between the serum Allopregnanolone levels
at the Oth hour, 12th hour, and 5th day of the patient group and the 3rd-month mRS scores (p=0.713,
p=0.616, p=0.867, respectively).

Conclusion: Serum Allopregnanolone levels do not help diagnose, treat, and prognosis of patients
with acute ischemic stroke who underwent mechanical thrombectomy. A clinical study with more
patients should be updated with our findings.

Keywords: [schemic Stroke, Mechanical Thrombectomy, Allopregnanolone, Diagnosis, Prognosis
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Allopregnanolone Levels in Thrombectomy

a0 )
0z
Amag: iskemik inme, beynin perfiizyonunun bozulmasi sonucu olusan bir hastaliktir ve
kardiyovaskiiler hastaliklardan sonraki ikinci en sik 6liim nedenidir. inme hastalarina erken
tan1 koymak ve hastalarin prognozlarini éngérmek amaciyla yapilan biyokimyasal belirteg¢
calismalar1 arastirmacilarin ilgi odagl olmustur. Bu ¢alismadaki primer amacimiz mekanik
trombektomi uygulanan iskemik inme hastalarindaki serum Allopregnanolon diizeylerindeki
degisimi incelemektir.
Yontem: Calisma Aralik 2020 ile Subat 2021 tarihleri arasinda Samsun Egitim ve Arastirma
Hastanesi Acil Servisinde iskemik inme tanisi almis ve mekanik trombektomi yapilan hastalar
dahil edildi. Alinan kan 6rneklerinden serum Allopregnanolon diizeyleri Enzyme-Linked Immuno
Sorbent Assay (ELISA) yontemiyle ol¢tildi.
Bulgular: Calismaya mekanik trombektomi yapilan 22 inme hastasi ve kontrol grubunu
olusturan 20 saghkl gonulli dahil edildi. 0.saat serum Allopregnanolon ortanca degeri 56.439
(31.71-253.07), saglikl kontrol grubunun serum Allopregnanolon ortanca degeri 51.219
(23.43-87.98) olup istatistiksel olarak anlamli fark saptanmamistir (p=0.078). Hasta grubunun
O.saat, 12.saat ve 5.glin Alloprenanolon diizeyleri arasinda anlaml fark yoktu (p=0.554). Hasta
grubunun 0.saatteki, 12.saatteki ve 5.giindeki serum Allopregnanolon diizeyleri ile 3. ay mRS
skorlar1 arasinda anlamlr iliski yoktu (p=0.713, p=0.616, p=0.867; sirasiyla).
Sonug: Serum Allopregnanolon diizeyleri, mekanik trombektomi uygulanan akut iskemik inmeli
hastalarin tani, tedavi ve prognozuna yardimci olamaz. Daha fazla sayida hasta iceren bir klinik
calisma ile bulgularimiz gtincellenmelidir.
Anahtar Sozciikler: iskemik inme, Mekanik Trombektomi, Allopregnanolon, Tani, Prognoz

INTRODUCTION

Ischemic stroke is a clinical condition due to

lipophilic structure. Hormones synthesized
from cholesterol in the central nervous

insufficient cerebral blood flow (1). Anamnesis,
physical examination, non-contrast computed
tomography (CT), and magnetic resonance
imaging (MRI) are used to diagnose patients
presenting to the emergency department with
stroke symptoms. However, CT without
contrast can give negative results in the first 24
hours, and MRI shows 80% of strokes in the
first 24 hours (2). Stroke treatments include
antiaggregants, anticoagulants, intravenous
thrombolytic agents (iv-tpa), and endovascular
interventions. In selected patients after stroke,
mechanical thrombectomy can be performed
in the presence of contraindications for
intra-arterial or systemic intravenous-tissue
plasminogen activator in patients who come to
the emergency department in the first 24 hours
(3).

Steroid hormones secreted from endocrine
organs such as gonads, adrenal cortex, and
placenta can reach the Central Nerveus
System by crossing the blood-brain
barrier thanks to their
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system and acting on neurons are called
neurosteroids (4). It is known that steroid
hormones generally exert their effects as
transcription factors in regulating gene
expression by binding to intracellular
receptors. Due to these effects on gene
transfer, they affect cell division (5). One
of these neurosteroids, 3a, 5a tetrahydro
progesterone  (Allopregnanolone), acts
through nuclear steroid receptors and
GABA receptors. Allopregnanolone is a vital
regulator that affects neuron excitability via
GABA-A receptors (6,7). Its sensitivity to
hypoxia and its high concentrations in brain
tissue make Allopregnanolone a biomarker
that can be used in stroke patients.

Our primary outcome in this study
was to determine the change in serum
Allopregnanolone levels in  patients
with ischemic stroke who underwent
mechanical thrombectomy. Our secondary
outcome is determining the value of serum
allopregnanolone in the diagnosis and
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prognosis of the disease.
METHODS

Our study was approved by the Ondokuz
Mayis University Clinical Research Ethics
Committee on 14.01.2021 with protocol
number 2021/015. The Declaration of
Helsinki, Good Clinical Practices, and Good
Laboratory Practices carried it out.

Our study was planned as a prospective,
descriptive study. The study was conducted
between 01.12.2020-01.03.2021 in Samsun
Training and Research Hospital emergency
service and neurology clinic. Patients
over 18 who applied to the emergency
department, were diagnosed with ischemic
stroke clinically and radiologically, and
underwent mechanical thrombectomy due
to large vessel occlusion were included in
our study. Those under 18, Patients with a
previous history of cerebrovascular disease,
cardiopulmonary arrest before or after
admission to the emergency department,
and a history of last intracranial surgery
and epilepsy were excluded from the
study. A control group consisting of healthy
volunteers with demographic characteristics
similar to the patient group was also included
in the study. Serum Allopregnanolone levels
in the patient group at the time of admission
(0. hour), 12th hour, and 5th day after
mechanical thrombectomy; In the control
group, a single peripheral venous blood
sample was taken and evaluated.

At the same time, age and gender, time
from symptom onset to recanalization, and
Modified Rankin Scale (mRS) score at the
third month were recorded. mRS evaluated
a stroke’s prognosis and functional recovery
at 3 months. Good results for mRS were
defined as mRS 0-2, bad results as 3-6, and
death of the patient within 90 days was
defined as mRS=6 (8).

Peripheral venous blood samples from all
participants were centrifuged at 1500 rpm
for 10 minutes. Samples were stored at -80
°C until analysis. The commercially available
Enzyme-Linked immunosorbent assay
(ELISA) methodwasusedtodetermineserum
Allopregnanolone level. Allopregnanolone
was detected in serum with the DetectX®
Allopregnanolone ELISA Kit (Bioassay
Technology Laboratory, Zhejiang, China).
Analysis was performed following the
instructions given by the manufacturer in
the kit insert. An ELISA reader recorded

JICM 2023,;8(1):40-45

results at 450 nm (nanometers) (Tecan®,
Infinite M200 pro, Austria).

Statistical Analysis

The collected data were analyzed using
the IBM SPSS 24.0 (Chicago, USA) package
program. The conformity of the data to the
normal distribution was determined by the
Shapiro-Wilks test. Normally distributed
numerical data were expressed as mean
+ standard deviation, and non-normally
distributednumericaldatawere expressedas
median (minimum-maximum). For normally
distributed values, a t-test was used for
parametric analyses, Mann Whitney U test,
and a Freidman two-way analysis of variance
were used for non-parametric analyses for
non-normally distributed values. The chi-
square test was used to compare categorical
variables. The correlation of alloregnonalon
levels in temporal processes was evaluated
with Spearman correlation analysis. All
studies were analyzed at a 95% confidence
level. The statistical significance level for all
analyses was accepted as p<0.05.

RESULTS

In our study, 22 patients who underwent
mechanical thrombectomy constituted the
patient group, and 20 healthy volunteers
formed the control group. The study
flowchart is presented in Figure 1.

90 patients presenting with stroke symptoms were selected.

L 2

20 patients were excluded from the study because they did not
have large vessel occlusion

L 2

17 patients were excluded from the study due to exclusion
criteria

b 4

4 patients were excluded from the study because they had
cardiopulmonary arrest during follow-up

| 2

20 patients were not included in the study because the sampling
time was not followed

b 4

7 patients were not included in the study because their blood
samples were lost

L 2

The study was carried out with 22 patients

Figure 1. Study Flow Chart

The mean age of the patient group was 69.04
+ 11.23, while the mean age of the control
group was 68.38 + 14.60. The patient and
control groups were similar in age and
gender (Table 1).
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Table 1. Comparison of age and gender characteristics

between patient and control groups

Patients Control Group p
Group (n=22) (n=20)
69.04 +11.23 68.38+14.60 p=0.761
9 (40.9) 8 (40) p=0.286
13 (59.1) 12 (60)

Age
Gender Male
Female

The comparison of Allopregnanolone

levels of the patient and contr8lloBreRipw!pge levels inthrombectomy

presented in Table 2. Accordingly, serum
Allopregnanolone levels obtained at
admission were similar in the patient and
control groups (p=0.078).

Table 2. Comparison of serum Allopregnanolone levels between
patient and control groups

Allopreg- Group Median Minimum Maximum P
nanolone
lz;ali‘;’;t)s 56438 3171 253.07
0. hour Controls 0.078
w0 51219 2343 87.98
The temporal variation of serum

Allopregnanolone levels at 0 hours, 12
hours, and 5 days for the patient group is
presented in Table 3. The median value of
serum Allopregnanolone levels at 0 hours
(at admission) was 56.439 (31.71-253.07),
the median value at 12th hours was 52,989
(34.5-261.03), and the median value at day
5 was 52.672 (35.35-250.3). Accordingly,
there was no significant difference between
serum Allopregnanolone levels measured at
0, 12, and 5 days in ischemic stroke patients
who underwent mechanical thrombectomy
(p=0.554).

Table 3. Evaluation of Allopregnanolone levels

of the patient group at the time of admission
(0.hour), 12.hour, and 5th day

Allopregnanolone Median Minimum Maximum P
0.hour 56.439 31.71 253.07

12.hour 52.989 34.50 261.03 0.554
5.day 52.673 35.35 250.30

The correlation of serum Allopregnanolone
levels of these temporal processes with each
other is presented in Table 4. Accordingly,
a moderate positive correlation was found
between the Oth-hour Allopregnanolone
levels and the 12th-hour and 5th-day
Allopregnanolone levels.

Themedianvalue of symptom-recanalization
time for the patients in our study was 309
(120-617) minutes.
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Table 4. Correlation of Allopregnanolone

levels with each other in temporal
processes

Allopreg- 0.hour 12.hour 5.hour
nanolone
0.hour ' 1.000
p .
n 22
12hour 0528  1.000
p 0.012 .
n 22 22
5.day 0431 0.625 1.000
p 0.045 0.002 .
n 22 22 22
*: correlation coefficient
The relationship between serum

Allopregnanolone levels at 0, 12, and 5 days
of the patient group and the 3rd-month mRS
scores are presented in Table 5. Accordingly,
it was determined that Allopregnanolone
levels measured at the time of application
and afterward were not statistically
significantly correlated with the 3rd-month
mRS score (p=0.713, p=0.616, p=0.867;
respectively).

Table 5. Evaluation of Allopregnanolone levels of the patient group
according to the 3rd month MRS score

Allopreg- 3.month Median  Minimum Maximum P
nanolone ~ mRS Score
0.hour Good (n=9)  81.285 33.18 252.01 0.713
Worse 77.484 31.71 253.07
(n=13)
12.hour  Good (n=9)  58.324 34.50 261.02 0.616
Worse 51.041 36.97 261.03
(n=13)
5.day Good (n=9)  68.449 47.33 250.3 0.867
Worse 49.655 35.35 247.3
(n=13)
DISCUSSION

Since emergency services are the first
point of contact for acute stroke patients,
early diagnosis of stroke patients becomes
essential. However, robust diagnostic
and prognostic biomarkers are currently
unavailable for stroke patients. In addition,
there are limited marker studies on
mechanical thrombectomy, which is critical
for treating stroke.

In this study, where we aimed to measure
the diagnostic and prognostic value of serum
Allopregnanolone levels in stroke patients
who underwent mechanical thrombectomy,
we found that the serum Allopregnanolone
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levels of the patients who underwent
mechanical thrombectomy were similar
to those of the control group consisting of
healthy volunteers. Stroke patients requiring
mechanical thrombectomy are patients
with large vessel occlusion. In this context,
allopregnanolone levels are not a valuable
parameter in diagnosing the disease.

Age has an important place among stroke
risk factors—the risk of stroke increases,
especially over 65 (9,10). In the study by
Kocatlirk et al., the mean age of patients
diagnosed with ischemic stroke was 65
(11). In our study, the mean age was higher
than the literature data. The reason for this
difference may be that the patient group in
our study consisted of patients who required
mechanical thrombectomy.

According to the Ministry of Health data,
it has been reported that patients with
ischemic stroke in our country are generally
female (12). In our study, there was a female
predominance in the patient group. Our
findings are compatible with the literature.

When the serum Allopregnanolone levels
of the patient group were evaluated in the
following time period, we found that the
values at the time of admission and the
12th hour and 5th day after mechanical
thrombectomy were similar. These findings
suggest that allopregnanolone levels do not
change with thrombectomy treatment and
are not suitable parameters for the follow-
up of these patients.

When the correlations between the Oth-
hour serum Allopregnanolone levels and the
12th-hour post-thrombectomy and 5th-day
post-thrombectomy values of the patients
were examined, A moderate positive
correlation was found between the Oth-hour
Allopregnanolonelevelandthe 12thhourand
5th-day Allopregnanolone levels. According
to these data, the Allopregnanolone levels of
the patients at the time of admission affect
the Allopregnanolone levels in the following
period.

It has been observed that the longer the time
between the onset of stroke symptoms and
the start of treatment in stroke patients,
the longer the time between mortality
and morbidity. In studies in the literature,
the duration of symptom recanalization
is 270 minutes (11). The median value
of symptom-recanalization time for the
patients in our study was 309 (120-617)
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minutes. It was observed that the patients
participating in our study had higher
symptom-recanalization times. Since our
hospital’s stroke center serves the region,
it can receive referrals from different
hospitals. This situation is effective in the
high symptom-recanalization time.

The prognosis of patients after stroke is
evaluated by 3rd monthly mRS scores
(8). Our study found no statistically
significant correlation between serum
Allopregnanolone levels at admission
(0. hour), 12. hours and 5th days after
mechanical thrombectomy, and mRS scores
at the 3rd month. In this context, serum
allopregnanolone levels cannot be used as
an indicator of the prognosis of the disease.

Limitations

The main limitations of our study are the
small number of patients and the fact that it
is a single-center study.

CONCLUSION

Serum Allopregnanolone levels do not help
diagnose, treat, and prognosis of patients
with acute ischemic stroke who underwent
mechanical thrombectomy. A clinical study
with a higher number of patients should
support our findings.
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