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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.

*It 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 yazarligini 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 artirilmas1 amaglamaktadir.

*Dergide immiinoloji ve klinik mikrobiyoloji ile ilgili caligmalarin yayimlanmasina oncelik verilmektedir.
*Derginin 6ncelikli hedef kitlesi tiim branslarda hekimlerdir.

*Bilimsel platformda iletisimi gelistirme ve giliglendirme amaci ile yayin hayatini siirdiirmektedir.
*Tiirkiye’nin ilk metin ve video dergisi’dir.

«JICM, immiinoloji, mikrobiyoloji, romatoloji ve patogenez, tani, bulasic 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 6nceden 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 Acik Erisim Girisimi’ne (BOAI) uygundur.

(https://budapestopenaccessinitiative.org/)

Hakem Degerlendirme Politikas1

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 i¢erisinde 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.
Calismanin 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 paylasilir. Minor ve major hakem onerileri i¢in yazarlara 4 hafta siire verilir. Makalenin sorumlu yazarma 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 editorii iiglincii kez baska bir hakeme gondermeden ilgili makaleyi degerlendirmek icin
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’’ cevab1 alinmasi
yeterlidir. Ug hakemden ikisi red biri kabul, major ya da mindr revizyon karar1 verirse, makale red edilir. Bir hakem
red, ikisi major, minodr ya da kabul karar1 verirse, makale tekrar hakemlere gonderilir. Yazarlardan Dergipark sayfasinda
hakemlere yanit verirken her bir hakem i¢in ayri renkte ve ilgili diizeltme metninde bu hakemleri belirterek makale
revizyon cevap mektuplarini sisteme yliklemeleri 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: Cin’'in Wuhan eyaletinde 2019 yilinda ortaya ¢ikip kisa siirede tiim diinyaya yayilan SARS-
CoV-2; Coronaviridae ailesine ait pozitif polariteli, zarfli bir RNA viriisii olup Covid-19 hastaliginin
etkenidir. Primer olarak akciger tutulumu ile seyreden bu hastaligin karaciger basta olmak tlizere
pek ¢ok sistemi tutabildigi gosterilmistir. Pandeminin etkisini azaltmak i¢cin alinan 6nlemler
hepatit gibi kronik hastaliklarin takip ve tedavisinde aksamalara sebep olmustur. Bu ¢calismada
hastanemize basvuran ve Covid-19 tanis1 dogrulanmis poliklinik, servis ve yogun bakim
birimlerinde takipli hastalarin HBsAg, Anti-HCV ve Anti-HIV parametreleri ile mortalite oranlari
incelenmistir. Yontem: SARS-CoV-2 PCR testi ile tanilar1 dogrulanmis hastalarin HbsAg, Anti-HCV
ve Anti-HIV verileri hastane bilgi sisteminden retrospektif olarak elde edilmistir.

Bulgular: Calismaya dahil edilen 352(%47)’si erkek 397(%53)‘si kadin olmak iizere 749 hasta
bulunmaktadir. Hastalar sag kalima gore iki gruba ayrilmis olup mortal seyreden grubun(n=144)
yas ortalamasi sag kalan gruba(n=605) gore daha ytliksek bulunmus ve istatistiksel olarak anlaml
bir fark saptanmistir (p<0.001). HBsAg ve Anti-HCV sonuglar1 reaktif olan hasta gruplarindaki
mortalite oranlarina bakildiginda istatistiksel olarak anlamli bir fark saptanmamistir (sirasiyla
p=0.59, p=0.13). Hastalar takip edildikleri birimlere gore poliklinik(n=265), servis(n=357) ve
yogun bakim(n=127) olmak iizere ii¢ alt gruba ayrilmistir. Yogun bakimda takip edilen hastalarin
mortalite oran1 daha yiiksek olup istatistiksel olarak anlamli bulunmustur (p<0.001).

Sonug¢: Pandeminin toplum sagligina olan primer etkilerinin yani sira kronik hastaliklarin takip ve
tedavisine de olumsuz etkileri oldugu ve bu konuda ¢alismalar yapilarak literatiire katki saglanmasi
gerektigini diistinmekteyiz.
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4 N\
Abstract

Objective: SARS-CoV-2 emerged in China’s Wuhan province in 2019 and spread allover the
world in a short period of time. It is a positive-sense, enveloped RNA virus that belong to the
Coronaviridae family and is the causative agent of Covid-19 disease. It primarily represents with
pulmonary manifestations, but it can affect many systems, especially the liver. Measures taken to
reducethe impact of the pandemic caused disruptions in the follow-up and treatment of chronic
diseases such as hepatitis. In this study, HBsAg, Anti-HCV and Anti-HIV parameters and mortality
rates of patients with confirmed Covid-19 diagnosis admitted to our hospital and followed up in
out patient clinics, services and intensive care units were investigated.

Methods: HBsAg, Anti-HCV and Anti-HIV data of patients whose diagnoses were confirmed by
SARS-CoV-2 PCR test were obtained retrospectively from the hospitalin formation system.
Results: There were 749 patients included in the study, 352 (47%) male and 397 (53%) female.
The patients were divided into two groups according to survival. The meanage of the mortal
group (n=144) was found to be higher than the survivor group (n=605) with a statistically
significant difference (p<0.001). When the mortality rates in the patient groups with reactive
HBsAg and Anti-HCV results were examined, no statistically significan tdifference was found
(p=0.59, p=0.13, respectively). The patients were divided into three sub groups according to
the units theywerefollowed, as outpatientclinic (n=265), services (n=357) andintensivecareunit
(n=127). The mortality rate of the patients followed in the intensive care unit was higher and
statistically significant (p<0.001).

Conclusion: We think that, in addition to the primary effects of the pandemic on public health, it
also has negative effects on the follow-up and treatment of chronic diseases and it is necessary to
contribute to theliterature by conductings tudies on this subject.

Keywords: Covid-19, ELISA, Hepatitis

GIRIS

Cin’in Wuhan eyaletinde 2019 yilinda ortaya
¢ikip kisa slirede tiim diinyaya yayilan SARS-
CoV-2; Coronaviridae ailesine ait pozitif
polariteli, zarfli bir RNA virisidir(1).
Cinli bilim adamlarinin yaptigt 10 Ocak
2020 tarihli c¢alismada SARS-CoV-2’'nin
tim genom analizi yapilmis ve dinya ile
paylasilmistir(2). Daha sonrasinda basta Cin
olmak tlizere pek cok tilkede hastaligin tanisi
icin test kitleri olusturulmus laboratuvar
tibbinin  6nemi bir kez daha ortaya
konmustur(3).

Damlacik  yolu ile bulasan hastalik
asemptomatik  olabildigi  gibi  ates,
kirginlik, miyalji, okstiiriik gibi nispeten
hafif semptomlarla baslaylp o6zellikle
komorbiditesi olan ve yash hastalarda
nefes  darligina ve  ¢oklu  organ
hasarina kadar ilerleyerek ve mortal
seyredebilmektedir(4,5,6)

Diinya genelinde pandeminin ilk giiniinden
17.06.2022 tarihine kadar 535.869.950
kisi bu hastaliktan etkilenmis ve 6.341.972

JICM 2022;7(3):51-57

hasta hayatin1 kaybetmistir(7). Pek c¢ok
ulke gerek vaka sayllarinin artmasini
engellemek gerekse saglik sistemine asiri
yuk yuklenmesinin Oniine gecmek icin
maske takma zorunlulugu, sokaga c¢ikma
yasagl gibi pek c¢ok radikal onlemler
almistir(8). Bu 6nlemler sonucunda saglik
kurumlarina olan basvuru sayilar1 azalmis,
AIDS ve viral hepatit gibi toplum sagligin
tehdit eden pek ¢ok kronik hastaligin tespiti
ve takibinde aksakliklar yasanmistir(9).
Bu hastaliklara sahip kisilerin SARS-CoV-2
virisit ile enfekte olmasinin hastaligin
seyrini olumsuz etkileyebilecegi ¢linkii
her ne kadar Covid-19 hastaliginin primer
olarak akciger tutulumu ile seyretse de
karaciger basta olmak lizere pek ¢ok sistemi
tutabildigi gosterilmistir(10).

Bu c¢alismada pandemi doéneminde
hastanemiz poliklinik, servis ve yogun
bakimlarinda takip edilmis olan SARS-CoV-2
PCR testi pozitif saptanmis hastalarin HBsAg,
Anti-HCV ve Anti-HIV sonuglar1 6zetlenmis
ve aralarindaki iliski incelenmistir.
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GEREC VE YONTEM

Calisma Grubu

Calismamiza 01.06.2021-31.05.2022
tarihleri arasinda Rize Egitim ve Arastirma
Hastanesi'ne basvurup SARS-CoV-2 PCR
testi pozitif olarak sonug¢lanmis poliklinik,
servis ve yogun bakimda takip edilen 749
hasta dahil edildi. Hastalarin demografik
bilgileri ve ELISA testi sonuglar1 hastane
bilgi yonetim sistemi lizerinden retrospektif
olarak tarandi.

SARS-CoV-2 PCR ve ELISA Testleri

Hastalardan kombine nazofaringeal
ve orofaringeal olarak alinan siiriinti
orneklerinden uretici firmanin
talimatlarina gore viral nitikleik asit
ekstraksiyonu yapildi. Bio-speedy SARS-
Cov-2  (2019-nCoV)  RT-qPCRDetection
Kit (Bioeksen, Istanbul, Tiirkiye) ve

Coronex COVID-19 rt-qPCRDetection Kit (DS
BioandNanoTechnology, Ankara, Tiirkiye)
kullanilarak tretici firmanin talimatlarina
gore hastalarin testleri ¢alisildi. Testler i¢in
Rotor-Gene Q (QIAGEN,Hilden, Almanya) ve
Bio-Rad CFX96 Touch (Bio-radLaboratories,
Inc., California, ABD) cihazi kullanildi
Testlerin degerlendirilmesi iiretici firmanin
talimatlarina gore gergeklestirildi. ELISA
testleri (Cobas 6000 e601, RocheDiagnostics,
Mannheim, Almanya) cihaz1 kullanilarak

uretici firmanin talimatlar1 dogrultusunda
calisildi.

istatiksel Analiz

Tlim analizler SPSS 22.0 (IBM SPSS Statistics,
Chicago, USA) programi kullanilarak
hazirlandi. Sayisal degiskenler ortalama *
standart sapma (SD) veya medyan
(minimum-maksimum) degerleri ile
kategorik degiskenler ise frekans(n) ve
yuzde(%) degerleriile ifade edildi. Kategorik
degiskenlerin  karsilastirlmasinda  ki-
kare testi kullanildi. Sayisal degiskenler
parametrik varsayimlar1 saglanmadigindan
Mann-Whitney U testi ile analiz edildi. Tim
veriler i¢in p<0.05 degeri istatistiksel olarak
anlamli kabul edildi.

Etik izin

Calismamiz icin Recep Tayyip Erdogan
Universitesi Girisimsel olmayan Klinik Etik
Kurulu'ndan onay (Karar No:2021/217
Tarih: 23.12.2021) alindi. Calismamiz
Helsinki Deklerasyonu Prensipleri'ne uygun
olarak yapilmistir

BULGULAR

Calismaya dahil edilen 352(%47)’si erkek
397(%53) ‘sikadin olmakiizere 749 hastanin
demografik bilgileri, mortalite durumlari,
takip edildikleri birimler ve ELISA testi
sonuclari Tablo 1 de 6zetlenmistir.

Tablo 1: Tamimlayica Istatistikler

n % M SD
L Erkek 352 47
Cinsiyet
Kadin 397 53
Yas 58.77 21.35
Poliklinik 265 354
Birim Servis 357 47.7
Yogun Bakim 127 17
. Sagkalim 605 80.8
Mortalite Durumu —
Olim 144 19.2
Reaktif 23 3.1
HBsAg X
Nonreaktif 726 96.9
Reaktif 7 0.9
Anti HCV -
Nonreaktif 742 99.1
Reaktif 0 0
Anti HIV
Nonreaktif 749 100
Toplam 749 100

SD: Standart deviaszon M: Ortalama

JICM 2022;7(3):51-57
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Hastalar sag kalim acisindan 2 gruba
ayrilmistir. Sag kalan 605 (%80.8) hasta
Grup 1, mortal seyreden 144 (%19.2)
hasta Grup 2 olarak belirlenmistir. Grup
2’deki yas ortalamasi Grup 1l'e gore daha
yuiksek olup istatistiksel olarak anlamh fark
saptanmistir (p<0.001). Sag kalan gruptaki
hastalarin 20(%3.3) tanesinde Hepatit B,

4(%0.6) tanesinde Hepatit C saptanmistir.
HBsAg ve Anti HCV sonuglar reaktif olan
hasta gruplarindaki mortalite oranlarina
bakildiginda istatistiksel olarak anlamh
bir fark saptanmamistir (sirasiyla p=0.59,
p=0.13). Tablo 2 ‘de sonuglar verilmistir.

Tablo:2 Covid-19 Hastalarinin Mortaliteye Gore Karsilastirilmasi

Grup 1- Sagkalim (n=605) Grup 2- Mortalite (n=144)

(ortalamaz+SD) (ortalamaz=SD) p degeri
Yas 54.49+20.64 76.71 £13.54 <0.001
n % n %
L Erkek 278 37.1 74 9.9
Cinsiyet 0.24
Kadin 327 43.7 70 9.3
Reaktif 20 2.7 3 0.4 0.59
HBsAg Nonreaktif 585 78.1 141 18.8 '
. Reaktif 4 0.5 3 0.4
Anti HCV 0.13
Nonreaktif 601 80.2 141 18.8
Reaktif, 0 0
Anti HIV
Nonreaktif 605 80.8 144 19.2
Poliklinik 255 34.0 10 1.3
Birim Servis 293 39.1 64 8.5 <0.001
Yogun Bakim 57 7.6 70 9.3
SD: Standart deviasyon
Hastalar  takip edildikleri  birimlere takip edilen hastalarin mortalite orani
gore  poliklinik(n=265), servis(n=357) daha yiliksek bulunmustur ve istatistiksel

ve yogun bakim(n=127) olmak {izere
3 gruba ayrilmistir Gruplar arasinda
karsilastirma yapildiginda yogun bakimda

olarak anlamhdir (p<0.001). Tablo 3’de

Ozetlenmistir.

Tablo:3 Covid-19 Hastalarinin Birimlere Gore Hepatit/HIV Sonuclari

Poliklinik Servis Yogun Bakim
n % n % n %
Reaktif 14 5.3 6 1.7 3 2.4
HBsAg -
Nonreaktif 251 94.7 351 8.3 124 97.6
Reaktif 1 0.4 5 1.4 1 0.8
Anti HCV
Nonreaktif 264 99.6 352 98.6 126 99.2
Reaktif 0 0 0
Anti HIV
Nonreaktif 265 100 357 100 127 100
Toplam 265 100 357 100 127 100

ELISA testlerine bakildiginda 23(%3.1)
hastanin HBsAg sonucu reaktif olarak
saptanmistir. Bu hastalarin  14(%60.8)
tanesi poliklinikte, 6(%26.1) tanesi serviste

JICM 2022;7(3):51-57

ve 3(%13.1)tanesi yogun bakimda takip
edilmistir. Takip edilen bu hastalarin
3(%13.1) tanesi mortal seyretmistir. Anti-
HCV sonucu reaktif saptanan 1(%14.3)
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tanesi poliklinikte, 5(%71.4) tanesi serviste
ve 1(%14.3) tanesi yogun bakimda takip
edilen totalde 7(%0.9) hasta bulunmustur.
Bu hastalarin 3(%42.8) tanesi mortal
seyretmistir. Calismaya dahil edilen hastalar
icinde Anti-HIV sonucu reaktif olan hasta
bulunmamistir.

TARTISMA

Insanlik tarihinin farkli zamanlarinda
ortaya cikan ve cesitli hastaliklara sebep
olan pek ¢ok enfeksiy6z ajan giinlimiizde
de etkisini gostermeye devam etmektedir
(11). Ozellikle kronik seyir gésteren ve bu
surecgte hiicresel etkilere bagh olarak siroz,
hepatoselliilerkarsinom(HCC) gibi mortal
seyredebilen hastaliklara sebep olan Hepatit
B ve Hepatit C gibi viral hepatitler 6nem arz
etmektedir(12,13).

Hepatit B viriisii(HBV) Hepadnaviridae
ailesinin tyesi, kismen ¢ift zincirli yapi
gosteren zarfli bir DNA viriusudir(14).
Hastaligin tanis1 i¢in kullanilan ve zarf
yapisinda bulunan HBsAg antijeni viriisiin
genomunda yer alan 4 genden birisi olan S
geni ile kodlanmaktadir(15). Bulas yollari
olarak perinatal, parenteral veya cinsel
temas ornek gosterilebilir(16). Diinya Saghk
Orgiiti’'niin 2015 yili verilerine gére 257
milyon insanda kronik HBV enfeksiyonu
bulunurken 1 milyon 340 bin hasta viral
hepatit sebebiyle hayatin1 kaybetmistir(17).
Diinya tUzerinde simdiye kadar yaklasik
2 milyar insani etkilemis oldugu tahmin
edilmektedir(18).

SARS-CoV-2 patogenezinde viriisiinhepatosit
tizerindeki ACE-2 reseptorlerine tutunarak
etki gosterdigi ve sitokin yoluyla hepatosit
hasarina sebep oldugu bu nedenle HBV
hastalarinda morbiditeyi arttirdig1 yapilan
bazi calismalarda gosterilmistir(19). ABD’de
SARS-Cov-2 PCR testi pozitif olan 2273
hastaninincelendigibircalismada15(%0.65)
hastada HBsAgreaktifligi saptanmistir(20).
Karakocg ve ark. yaptig1 Covid-19 tanisi alan
ve hastanede takip edilen 124 hastanin
incelendigi bir calismada 1(%0.8) tane
Hepatit B olgusu bildirilmistir(21). Bizim
calismamizda Covid-19 PCR testi pozitifligi
saptanan 23 hastada(%3.1) Hepatit B tespit
edilmis olup 9 hasta hastaneye yatirilarak

JICM 2022;7(3):51-57

takip edilmistir.

Hepatit C virtisti(HCV) Flaviviridae ailesinin
tiyesi, zarfli, pozitif polariteli tek zincirli
bir RNA viriisi olup, diinya iizerinde
185 milyondan fazla insani etkileyen ve
etkiledigi hastalarda HCC riskini arttirabilen
viral hepatit etkenidir(22). Bulas yollarina
bakildiginda kan transflizyonu, giivenli
olmayan enjeksiyon ve cinsel temas 6rnek
gosterilebilir(23). Ulkemizde HCV icin
ulusal bir tarama ya da bildirim sistemi
olmamakla birlikte toplum temelli yapilan
calismalarda prevalansin yaklasik %1
oldugu tahmin edilmektedir(24). Tan1 i¢in
kullanilan en yaygin tetkik ELISA yontemi
ile calisilan Anti-HCV testidir ve virlislin
NS3, NS4A, NS4B, NS5A gibi proteinlerine
kars1 gelistirilen antijenlerin kullanildigi
dordiinci nesil testler ile duyarlilik orani
%99’a yiikselmistir(25). Amerika’da yapilan
Covid-19 tanili 1207 hastanin bulundugu
bir calismada Hepatit C oram1 %5 olarak
saptanmistir(26). Bizim calismamizda bu
oran %0.93 olarak bulunmustur.

Human Immuno deficiency Virus(HIV),
Retroviriis ailesinin Lentiviris alt
ailesine tlye, sferik yapili, zarfsiz bir RNA
virtisi. olup dinya genelinde simdiye
kadar 74.9 milyon insani etkileyen ve
32 milyon insanin o6limiine sebep olan
AIDS(AcquiredimmuneDeficiencySyndrom)
hastaliginin etkenidir ve makrofajlar ile T
lenfositleri enfekte ederek immiin sistemin
baskilanmasina sebep olur(27). Hastalik
genel olarak kan, genital salgilar ve anne
sutii gibi virtisiin ¢ok oldugu viicut sivilari
ile bulasir(27).

HIV tanisi i¢in kullanilan tarama testi, virtise
karsi tretilen antikorlarin ve viriisiin p24
proteininin tespit edildigi dordiincii kusak
ELISA testleridir ve pozitif ¢ikan testler
Western Blot veya indirekt floresan antikor
gibi yontemlerle dogrulanir(28). Literatiirde
HIVile enfekte hastalariigeren Covid-19 vaka
serileri mevcuttur(29) . Bizim ¢alismamizda
Anti-HIV sonucu reaktif saptanan hasta
bulunmamaktadir.
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SONUC

Covid-19 hastaliginin insan sagligina
olumsuz primer etkisinin yan1 sira viral
hepatitler ve AIDS gibi halk sagligini tehdit
eden bulasici hastaliklarin tani ve takibini
zorlastiransekonderetkileride mevcuttur. Bu
etkilerin farkinda olmak adina ¢alismamizin
literatiire katki saglayabilecegini ve bu
konuda toplum sagliginin mevcut durumunu

degerlendirmek icin pek ¢ok calisma
yapilabilecegini diisiinmekteyiz.
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Abstract

Objective: Carbapenem resistance in bacterial species belonging to the Enterobacteriaceae family
has become an increasingly important health problem worldwide. We aimed to investigate the effect
of broad-spectrum antibiotic use on the development of carbapenem resistance.

Methods: A total of 82673 patients whose culture samples were sent to the microbiology laboratory
from various polyclinics of our hospital between January 2019 and August 2021. Those with Gram-
negative enteric bacterial growth in their cultures and those with carbapenem-resistant Gram-
negative enteric bacterial growth in their cultures were recorded.

Results: The patients included in the study consisted of 71 (56.8%) females and 54 (43.2%) males.
Of 125 patients, 91 (73.1%) had a history of antibiotic use in the last 12 months. Carbapenem-
resistant Gram-negative enteric bacterial growth was detected in the culture of 125 (33.2%) of 376
patients. Among the patients with a history of broad-spectrum antibiotic use, the ratio of those with
carbapenem-resistant Gram-negative bacterial growth in their cultures was significantly higher
than those without a history of antibiotic use (0.19% vs. 0.05%; p<0.001). It was determined that
the risk of developing carbapenem resistance increased by 3.49 times in those with a history of
antibiotic use (0dds ratio =3.49; 95% CI: 1.92-6.33).

Conclusion: The results obtained in our study indicate that broad-spectrum antibacterial use may
be associated with the development of carbapenem resistance in Gram-negative enteric bacteria.
Detailed studies will provide important information for a clearer determination of this possible
relationship.
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Enterobacteriaceae Speices and Carbapenem Resistance

a0 )
0z
Amag: Enterobacteriaceae familyasina ait bakteri tiirlerinde karbapenem direnci diinya ¢apinda
Oonemi giderek artan bir saglik sorunu haline gelmistir. Genis spektrumlu antibiyotik kullaniminin
karbapenem direnci gelisimi lizerine etkisini
arastirmayi amacladik.
Yontem: Hastanemizin ¢esitli polikliniklerinden Ocak 2019 ile Agustos 2021 arasinda kultir
ornekleri mikrobiyoloji laboratuvarina gonderilen toplam 82673 hasta mevcut idi. Kiltiirlerinde
Gram negatif enterik bakteri Uremesi olanlar ile karbapenem direngli Gram negatif enterik
bakteri liremesi olanlarin kiiltiirleri kaydedildi.
Bulgular: Calismaya alinan hastalarin 71'i (%56,8) kadin, 54’t (%43,2) erkekti. 125 hastanin
91'inin (%73,1) son 12 ayda antibiyotik kullanim 6ykiisi vardi. 376 hastanin 125’inin (%33,2)
kiltirinde karbapenemlere direngli Gram negatif enterik bakteri liremesi saptandi. Genis
spektrumlu antibiyotik kullanim 6ykiisti olan hastalarin, antibiyotik kullanma 6ykiisii olmayanlara
gore (%0,19’a kars1 %0,05; p<0,001) kiiltiirlerinde karbapenem direngli Gram negatif bakteri
lireme orani anlamli olarak daha yiiksekti. Antibiyotik kullanimi 6ykiisti olanlarda karbapenem
direnci gelistirme riskinin 3,49 kat arttig1 belirlendi. (Odds orani =3,49; %95 GA: 1,92-6,33).
Sonug: Calismamizda elde edilen sonuglar, genis spektrumlu antibakteriyel kullaniminin Gram-
negatif enterik bakterilerde karbapenem direnci gelisimi ile iliskili olabilecegini icermektedir. Bu
olasi iliskinin daha net tespiti icin detayl calismalar 6nemli bilgiler saglayacaktir.

Anahtar Kelimeler: Karbapenem Direnci, Karbapenemaz, Enterobakter, Antibiyotik Kullanimi

INTRODUCTION Gram-negative bacteria. However, the

Antibiotic resistance is known as the loss of
the effects of antibiotics to stop the growth
of bacteria or kill them. Nowadays, antibiotic
resistance is gradually increasing, which is
caused by the excessive and off-label use of
antibiotics, widespread use of antibiotics
in the food and livestock industries, and
difficulties in developing new antibiotics (1).
The forms of misuse that create antibiotic
resistance and cause high economic costs are
antibiotic use in non-infectious diagnoses,
inability to choose the appropriate
antibiotic, keeping the duration of treatment
long or short, giving the appropriate dose
less or more, and prophylactic use of
broad-spectrum antibiotics. The wrong
and unnecessary use of antibiotics makes
the treatment of infectious diseases more
difficult with each passing day. Antibiotic
resistance may have very significant social
and economic consequences (2,3).

A wide variety of antibacterials are used
in the treatment of infections caused by

JICM 2022;7(3):58-66

easy development of resistance in these
bacteria, especially multiple drug resistance,
reduces the antibiotic options to be used
(4,5). In particular, the fact that bacterial
species in the Enterobacteriaceae family
cause infections at a high frequency in the
community increases the importance of
resistance. Moreover, the rapid transmission
of these bacteria in the community and
the rapid spread of the resistance status
among this group of bacteria require close
resistance monitoring(4-6).

The increasing number of strains resistant
to carbapenems, one of the most effective
antibacterial groups against bacteria in the
Enterobacteriaceae family, has become an
important problem. Carbapenem resistance
occurs as a result of the production of the
carbapenemase enzyme that hydrolyzes
carbapenems or the production of the
cephalosporinase enzyme with mutations
that prevent carbapenems from crossing
the bacterial wall (6,7). The fact that
these bacteria that become resistant to
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carbapenems are frequently resistant to
most of the antibiotic groups thoroughly
restricts the treatment options for infections
caused by these bacteria. Therefore,
carbapenem resistance has become an
increasingly important health problem
nowadays(6-8).

This study aimed to investigate the effect
of broad-spectrum antibiotic use on the
development of carbapenem resistance in
Gram-negative enteric bacteria.

METHODS

This retrospective study was approved by
the local ethics committee with the number
and date of GOKA/2021/15/06.

Patients

A total of 82673 patients whose culture
samples were sent to the microbiology
laboratory from various clinics of our
tertiary care hospital between January 2019
and August 2021 were included in the study.
Those with Gram-negative enteric bacterial
growth in their cultures and those with a
history of broad-spectrum antibiotic use in
the last 12 months among these patients
and those with carbapenem-resistant Gram-
negative enteric bacterial growth in their
cultures were recorded. All data of the
patients were obtained from the hospital
automation system.

Tests

The inoculation of each culture sample
brought to the microbiology laboratory

was performed by conventional methods.
Carbapenem resistance was studied in
bacteria in plaques with growth and pure
colonies, using conventional methods and
VITEK2 (bioMérieux, France) automated
system, according to minimal inhibitory
concentration (MIC) values in line with
the manufacturer’'s recommendations.
The sensitivity results were interpreted
according to the EUCAST criteria (9).

Statistical Analysis

Statistical analysis was performed using the
SPSS 25.0 program (IBM SPSS, Chicago, USA).
Descriptive data are presented as numbers
and percentages. The comparisons between
the groups in terms of categorical variables
were performed with the chi-square test.
The odds ratio was calculated by the logistic
regression test. The results were evaluated
at a confidence interval of 95%, and p<0.05
values were considered significant.

RESULTS

There was the growth of Enterobacteriaceae
in 376 (0.45%) of 82673 cultures included
in the study. Carbapenem-resistant Gram-
negative enteric bacterial growth was
detected in the cultures of 125 patients
(33.2%) (Table 1). Of the patients,73.1%
had a history of antibiotic use in the last 12
months. While the mean age of the patients
was 48.2+37.3, it was 49.8+35.1 in the
patients with isolated carbapenem-resistant
bacteria in their cultures.

Table 1. The relationship between the history of antibiotic use and the frequency of carbapenem

resistance

Carbapenem resistance

Available Not available Total

n % n %
Antibioticusers 113 0.19 60330 99.81 60443
Non-antibiotic users 12 0.05 22343 99.95 22355
Total 125 0.24 82673 82798

p<0.001. Odds ratio =3.49 (95%CI: 1.92-6.33). Among patients with culture growth, the rate of development of
carbapenem resistance in antibiotic users is significantly higher compared to that in non-antibiotic users.

Among the patients with a history of broad-
spectrum antibiotic use, the ratio of those
with carbapenem-resistant Gram-negative
bacterial growth in their cultures was
significantly higher than those without a
history of antibiotic use (0.19% vs. 0.05%;
p<0.001). It was determined that the risk
of developing carbapenem resistance
increased by 3.49 times in those with a

JICM 2022;7(3):58-66

history of antibiotic use (Odds ratio =3.49;
95%CI: 1.92-6.33) (Table 1).

The distribution of antibiotics used by
patients with the growth of carbapenem-
resistant bacteria in their cultures is
presented in Table 2.

According to the distribution of bacteria-
isolated samples; 61 (48.8%) urine cultures,
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28 (22.4%) blood cultures, 22 (17.6%) resistant isolates is as follows: 120 (96%)
sputum cultures, 11 (8.8%) wound cultures Klebsiella pneumoniae, 3 (2.4%) Klebsiella
and 3 ( 2.4%) also had catheter culture. The ozaena, and 2 (1.6%) Klebsiella oxytoca.

distribution of cultures with carbapenem-

Table 2. Distribution of antibiotics recently used by the patients with carbapenem-resistant isolates

in their cultures

Antibiotic n %o

Not used 12 9.6
Quinolones (Levofloxacin, Ciprofloxacin,Moxifloxacin) 14 11.2
Betalactams(Amoxicillin, Amoxicillin clavulanic acid, Ampicillin sulbactam) 9 7.2
2" Generation Cephalosporins (Cefuroxime, Cefdinir) 3 2.4
3" Generation Cephalosporins (Ceftriaxone, Cefixime) 4 3.2
Ciprofloxacin + fosfomycin 5 4

Amikacin + amoxicillinclavulanic acid 2 1.6
Ampicillin sulbactam 2 1.6
Nitrofurantoin 2 1.6
Ceftriaxone + Levofloxacin 2 1.6
Ceftriaxone + vancomycin + piperacillin tazobactam 2 1.6
Ciprofloxacin + teicoplanin 2 1.6
Clarithromycin 1 0.8
Vancomycin 1 0.8
Amoxicillinclavulanic acid + linezolid + metronidazole 1 0.8
Amoxicillin clavulanic acid + ciprofloxacin + clarithromycin 1 0.8
Amoxicillin clavulanic acid 1 0.8
Amoxicillin + metronidazole 1 0.8
Amoxicillin + nitrofurantoin 1 0.8
Amoxicillin + ceftriaxone 1 0.8
Ampicillin sulbactam + levofloxacin + ceftriaxone 1 0.8
Ampicillin -sulbactam + metronidazole 1 0.8
Fosfomycin + teicoplanin 1 0.8
Fosfomycin + ampicillin sulbactam 1 0.8
Fosfomycin + amoxicillinclavulanic acid 1 0.8
Fosfomycin + ceftriaxone + amoxicillin clavulanic acid 1 0.8
Fusidic acid + metronidazole 1 0.8
Fusidic acid + ceftriaxone 1 0.8
Gemifloxacin + moxifloxacin 1 0.8
Clarithromycin + amoxicillinclavulanic acid 1 0.8
Clindamycin + metronidazole 1 0.8
Clindamycin + ceftriaxone 1 0.8
Levofloxacin + ampicillin sulbactam 1 0.8
Levofloxacin + fusidic acid + metronidazole 1 0.8
Levofloxacin + ceftriaxone 1 0.8
Levofloxacin + ceftriaxone + piperacillin tazobactam 1 0.8
Levofloxacin + ciprofloxacin 1 0.8
Metronidazole + ampicillin sulbactam 1 0.8
Metronidazole + cefdinir 1 0.8
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Table 2. Distribution of antibiotics recently used by the patients with carbapenem-resistant isolates

in their cultures

Metronidazole + ceftriaxone 1 0.8
Metronidazole trimethoprim-sulfamethoxazole 1 0.8
Moxifloxacin + fosfomycin 1 0.8
Moxifloxacin + ciprofloxacin 1 0.8
Moxifloxacin + teicoplanin 1 0.8
Moxifloxacin trimethoprim-sulfamethoxazole 1 0.8
Nitrofurantoin + ciprofloxacin 1 0.8
Piperacillin tazobactam + ampicillin sulbactam 1 0.8
Piperacillin tazobactam + fosfomycin 1 0.8
Piperacillin tazobactam + ciprofloxacin 1 0.8
Rifaximin + ciprofloxacin 1 0.8
Cefoperazone sulbactam + fosfomycin 1 0.8
Cefdinir + Levofloxacin 1 0.8
Cefdinir + metronidazole 1 0.8
Cefdinir + teicoplanin 1 0.8
Cefepime + ciprofloxacin trimethoprim-sulfamethoxazole 1 0.8
Cefixime + nitrofurantoin 1 0.8
Cefixime + cephalexin 1 0.8
Ceftriaxone + fosfomycin 1 0.8
Ceftriaxone + teicoplanin + piperacillin tazobactam 1 0.8
Cefuroxime + fosfomycin 1 0.8
Ciprofloxacin + +amoxicillin clavulanic acid + fusidic acid 1 0.8
Ciprofloxacin + amoxicillin clavulanic acid 1 0.8
Ciprofloxacin + fusidic acid 1 0.8
Ciprofloxacin + nitrofurantoin + ampicillin sulbactam 1 0.8
Ciprofloxacin + ceftriaxone 1 0.8
Teicoplanin + ceftriaxone 1 0.8
Teicoplanin + ciprofloxacin 1 0.8
Tetracycline + ceftriaxone 1 0.8
Trimethoprim sulfamethoxazole + ampicillin sulbactam 1 0.8
Trimethoprim-sulfamethoxazole + ciprofloxacin 1 0.8
Trimethoprim-sulfamethoxazole 1 0.8
Vancomycin + ceftriaxone 1 0.8
Vancomycin + amoxicillin clavulanic acid 1 0.8

Antibiotics were not used at the same time in rows with more than one antibiotic listed.

DISCUSSION thousand peoplein Turkeywasreportedtobe
16620. While the use of antibiotics in Turkey
reached 18095 DDD per thousand people in
2015, the average use of antibiotics in the EU
was 9099 DDD per thousand people. At the
end of the review period, broad-spectrum
penicillin antibiotics constituted half of
the antibiotic use in both Turkey and EU
countries on average (11).

According to the OECD (Organization for
Economic Co-operation and Development)
Health Policy Studies report, it was indicated
that the highest rates of antimicrobial
resistance (approximately 35% in Turkey,
Korea, and Greece) in 2015 were seven
times higher than the lowest rates among
member states (10). During the 2005-2015
period, the overall antibiotic use in DDD per According to the recent reports of the
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WHO, carbapenem resistance in Klebsiella
pneumoniae isolates has approached 50%
(12). Although data on colistin resistance
were not collected by the WHO-CAESAR,
studiesindicate thatitmay reach 76% among
carbapenem-resistant enterobacteria in
Turkey (13).

Carbapenem resistance in enterobacteria
occurs with the presence of carbapenemase
on plasmids or other genetic structures
(14). Other mechanisms of carbapenem
resistance are the presence of extended-
spectrum [3-lactamases (ESBLs), increased
efflux, porin alteration, and the mechanism
of the expressed (suppressed) endogenous
AmpC enzyme (15).

Klebsiella pneumonia carbapenemase (KPC),
the mostfrequently detected beta-lactamase,
emerged in the USA in the late 1990s and
started to spread worldwide (1). Especially
some regions such as Latin America, China,
Australia, Canada, Italy, Greece, and Israel
are considered endemic for KPC (17,18).
The treatment options are very limited in
infections caused by carbapenem-resistant
enteric Gram-negative bacteria, and the
prognosis may be worse in these cases.
Although various combinations of colistin,
tigecycline, gentamicin, fosfomycin, and
carbapenems are applied in these cases, it
has been reported that the mortality rate
can reach up to 50% (8,19). Furthermore, it
has also been stated that these bacteria may
be hypervirulent (20).

The wuse of antibiotics, when strictly
indicated, and the preference for narrow-
spectrum antibiotics as much as possible
were stated to be the most effective methods
of combating the development of bacterial
resistance (8,21). Carbapenem use has
been demonstrated to be associated with
carbapenem resistance in bacteria such
as Pseudomonas and Acinetobacter (21).
However, due to the fact that the frequency
of carbapenem resistance in bacterial
species in the Enterobacteriaceae family is
not very high yet, the relationship between
carbapenem use and the development of
carbapenem resistance in these bacteria
could not be demonstrated (22-25). In this
study, it was determined that only a few
patients who were detected to have bacteria
with carbapenem resistance had a history
of carbapenem use. However, some studies
demonstrated that carbapenem use was
associated with carbapenem resistance
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in enteric bacteria (26-29). In a meta-
analysis, it was indicated that ertapenem
was not an agent that induced carbapenem
resistance, and it was shown that the use
of ertapenem did not lead to an increase in
carbapenem resistance in enteric bacteria
(30). Two separate studies reported that the
use of antibiotics other than carbapenem
was not associated with the development
of carbapenem resistance in Escherichia
coli and K. pneumoniae isolates (31,32).
However, in a meta-analysis performed
by Liu et al. (27), it was determined that
the use of aminoglycosides, glycopeptides,
quinolones, and antipseudomonal
penicillin in addition to carbapenems was
significantly associated with the emergence
of carbapenem-resistant Klebsiella
pneumoniae isolates, it was reported that
there was no association between the use
of cephalosporins, metronidazole, and beta-
lactams and the development of carbapenem
resistance. In our study, among the patients
with a history of broad-spectrum antibiotic
use, the ratio of those with carbapenem-
resistant Gram-negative bacterial growth in
their cultures was found to be significantly
higher compared to those without a history
of antibiotic use (0.19% vs. 0.05%). In the
meta-analysis performed by Liu et al. (27),
it was revealed that the risk of developing
carbapenem resistance increased by 4.01
times in carbapenem users, 2.28 times in
quinolone users, 2.4 times in glycopeptide
users, 2.05timesinaminoglycosideusers,and
2.67 times in those using anti-pseudomonal
penicillin. Our study demonstrated that the
risk of developing carbapenem resistance
increased by 3.49 times in those with a
history of antibiotic use. All these results
indicate that recently used broad-spectrum
antibiotics may play a significant role in the
development of carbapenem resistance.

This study observed that 73.1% of the
patients had a history of antibiotic use in the
last 12 months. These results indicate that
the rate of broad-spectrum antibiotic use is
very high, which facilitates the development
of resistance in bacteria.

This study found that the antibiotics used in
the last 12 months by the patients with the
growth of carbapenem-resistant bacteria
in their cultures had a wide distribution
and variety. This result indicates that the
development of carbapenem resistance
cannot be directly attributed to a group
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of antibiotics. The fact that the antibiotics
used were broad-spectrum supports
the relationship between carbapenem
resistance and this situation.

In a study conducted in Spain, carbapenem
resistance was detected most frequently
in Klebsiella pneumoniae isolates (33). All
isolates in our study were Klebsiella species.
This finding demonstrates that carbapenem
resistance is more common among Klebsiella
strains. Accordingly, it is observed that
it is necessary to determine carbapenem
resistance in cultures with Klebsiella growth.

In the present study, the fact that a molecular
test was not performed with the thought that
it would not make a significant contribution
to the planned aim, and accordingly, the
fact that it was not investigated whether
carbapenem resistance was due to
carbapenemases and which carbapenemase
was effective in this resistance are among
the limitations of our study. Furthermore,
the prognosis of patients with carbapenem-
resistant isolates in their culture was not
evaluated in the study.

The results obtained in our study indicate
that broad-spectrum antibacterial use may
be associated with the development of
carbapenem resistance in Gram-negative
enteric bacteria. Further and detailed
studies will provide important information
for a clearer determination of this possible
relationship.

CONCLUSION

The results obtained in our study indicate
that broad-spectrum antibacterial use may
be associated with the development of
carbapenem resistance in Gram-negative
enteric bacteria. Detailed studies will
provide important information for a better
determination of this possible relationship.
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Maymun Cicegi Viriisii'niin Real Time PCR (RT-PCR) Ile Saptanmasi
Real-Time PCR (RT-PCR) Detection of Monkeypox Virus
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Polimeraz Zincir Reaksiyonu (PCR), kii¢iik DNA fragmanlarinda belirli dizilerin hizlandirilmis
amplifikasyonuna izin veren in vitro replikasyonudur. Hassas bir teknik olan PCR’nin, analiz
edilecek kadar kopya iiretmesi icin yalnizca DNA izlerine ihtiya¢ vardir. Molekiiler tani
laboratuvarlarinda, spesifik patojenlerin teshisi icin hedef RNA'lar1 bulmak icin RT-PCR teknigi
uygulanir. Bu teknik ile zoonoz olan Poxviridae ailesinden ¢ift sarmalli bir DNA viriisii olan
maymun ¢icegi virtisii (MPXV) teshisi saglanabilir. RT-PCR teknigi ile analiz edilecek MPXV'nin
yapisi nispeten biiytiktiir (200-250 nanometre). Poksviriisler tugla seklindedir ve lineer ¢ift
sarmalli DNA genomuna sahip bir lipoprotein zarfi ile ¢evrilidir. mRNA translasyonu i¢in konake1
ribozomlarinin yani sira, poksvirtisler genomlarinda gerekli tiim replikasyon, transkripsiyon,
montaj ve ¢ikis proteinlerini icerir. Ozgiilliigii yiiksek ve duyarlihg orta diizeyde olan rRT-PCR
yontemi MPXV i¢in biiytik bir umut kaynagi olabilir. MPXV teshisi yapilirken real-time PCR (RT-
PCR) analizinin ve benzer enfeksiyonlar1 hizl bir sekilde ayirt etmek i¢in yeterli olup olmadigi
konusunda yeni gelistirilen benzersiz hizli testler ile yapilacak yeni analiz yontemlerine ve yeni RT-
PCR c¢alismalarina ihtiya¢ oldugu kanaatindeyiz.

Anahtar Kelimeler: Maymun Cigegi, RT-PCR, DNA, Insan, Test Kiti
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Virtisiin RT-PCR ile Saptanmasi

Abstract

Polymerase Chain Reaction (PCR) is in vitro replication of small DNA fragments that allows

for accelerated amplification of specific sequences. A sensitive technique, only DNA traces are
needed for PCR to produce enough copies to be analyzed. In molecular diagnostic laboratories,
RT-PCR technique is applied to find target RNAs for diagnosis of specific pathogens.With this
technique, the diagnosis of Monkeypox Virus (MPXV), a double-stranded DNA virus from the
zoonotic Poxviridae family, can be achieved. RT-PCR teknigi ile analiz edilecek MPXV'nin yapisi
nispeten biuiytliktir (200-250 nanometre). Poxviruses are brick-shaped and surrounded by a
lipoprotein envelope with a linear double-stranded DNA genome. Besides host ribosomes for
mRNA translation, poxviruses contain all essential replication, transcription, assembly and
exit proteins in their genomes. The rRT-PCR method, which has high specificity and moderate
sensitivity, can be a great source of hope for MPXV. We believe that when diagnosing MPXYV,
real-time PCR (RT-PCR) analysis and new RT-PCR studies are needed with newly developed
unique rapid tests to determine whether it is sufficient to quickly distinguish similar infections.

Keywords: Monkeypox, RT-PCR, DNA , Human, Test Kit
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GIRIS

Insan maymun c¢icegi (MPXV), Poxviridae
ailesinden cift sarmalli bir DNA viriisii olan
MPXV bir zoonozdur(1). ilk olarak 1958’de
tutsak primat dokiintii 6rneklerinden
izole edilen orthopoxviriis MPXV c¢icek
hastaliginin yok edilmesi kampanyasinin
yogunlastirilmasi sirasinda 1970’de insan
hastaligina neden oldugu kabul edildi(2-4).
Maymun cicegi semptomlar:1 arasinda ates,
bas ve kas agrisi, lenfadenopati ve sonunda
kabuklanip iyilesen papiiller, vezikiiller ve
pustillere dontisen karakteristik bir dokiintii
bulunur. MPXV, cicek hastaligindan (%30’a
kadar) daha az siklikla o6limcildir (vaka
olim oranlar1 <%1 ila %11 arasinda degisir).
MPXV, Sahra alti Afrika’da endemiktir,
vahsi hayvanlarn enfekte eder ve zoonotik
salginlara neden olur(5). Egzotik hayvan
ticareti ve uluslararasi seyahat, durdurulan
asilama nedeniyle insan niifusunun artan
duyarhligi ile birlestiginde, MPXV’'nin
yeni alanlara yayilmasim kolaylastirdigi
disinilmektedir. Bu durumun Kkiiresel
bir saghk sorunu haline gelebilecegi ve
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MPXV’'nin ciddi bir tehdit halini alarak
pandemiye doniisebilecegi soylenmektedir
(5). 2003 yilinda ilk defa ABD’de salginin
goruldugi vakalar bildirildi(6). Son yillarda
sessizligini koruyan virtis, ekim 2018'de
Nijerya’dan Israil’e seyahat eden bir yolcuda
yeniden rapor edildi(7). Mayis 2019’da
Nijerya’dan Singapur’a seyahat eden yine bir
yolcuda vaka meydana geldigi bildirildi(8).
Mayis 2021’de Nijerya'ya seyahat eden bir
ailenin Birlesik Krallik’a doéndiikten sonra
li¢ aile liyesinin de MPXV viriisii ile enfekte
oldugu bildirilmistir (9). Temmuz 2021'de
Nijerya’dan Teksas’a seyahat eden baska
bir yolcuda ve kasim 2021’de Nijerya’dan
Maryland’e seyahat eden bir baska yolcuda
da vaka meydana geldigi rapor edilmistir.
Son olarak mayis 2022 itibariyle, Kanada’dan
Massachusetts’e donen bir yolcuda MPXV
vakasi bildirilmistir(10, 11).

Deoksiribo Niikleik Asit (DNA) ile ilgili
calismalar devam ederken, PCR ilk olarak
1985 yilinda Kary Mullis tarafindan
kesfedilmistir. Bu teknik, yiiksek duyarhligi
ve oOzgulligu ile tan1 ve arastirma

68



Viriisiin RT-PCR ile Saptanmasi

olanaklarinin gelismesine onciiltiik etmis ve
Nobel Odiilii'ne layik goriilmiistiir(12). PCR,
kiicik DNA fragmanlarinda spesifik dizilerin
hizlandirilmis amplifikasyonunaizinverenin
vitroreplikasyondur(13).PCR;Biyoteknoloji,
hiicre biyolojisi, genetik miihendisligi, adli
bilimler, tip bilimi, ila¢ arastirmalar1 gibi
cesitli alanlarda uygulanmistir. PCR’nin
verimli performansi i¢in yontemler hassas
bir sekilde optimize edilmistir ve son otuz
yilda oOnemli Olgiide iyilestirilmistir(14).
PCR’nin yiiksek duyarlilign ve o6zgilligu;
ozellikle viicut sivis1 enfeksiyonlarinda
tanisal klinik uygulamalarda nadir goértlen
mikroorganizmalarin saptanmasina olanak
saglar. Ayn1 zamanda bir numunedeki
organizmalar1 kiltiirlemeye kiyasla daha
hizli, daha ucuz ve daha dogru bir sekilde
tespit eden bir yontemdir. Son yillarda
idrar yolu enfeksiyonu semptomlar:1 olan
hastalarda geleneksel idrar kiiltiiriine gore
daha fazla bakteriyi tanimlayan ve ayiran
ve direkt idrar analizine olanak saglayan
multiple  (multiplex) PCR tekniginin
uygulandigi gozlemlenmistir(15). Hassas bir
teknik olan PCR, analiz edilecek kadar kopya
tretmek icin yalnizca DNA veya RNA izlerine
ihtiya¢ duyar. PCR, periferik kan, deri, sag,
tiklrik ve mikroplar dahil olmak {izere
cesitli doku ve organizmalardan DNA elde
edildikten sonra gerceklestirilebilir(16). Bu
calismada, yeniden ortaya c¢ikan bu Insan
maymun ¢icegi virisii (MPXV) hakkindaki
mevcut bilgileri tekrar goézden gecirerek,
yayllmasini ve patojenitesini hakkinda
mevcut stratejileri ve insan popilasyonu
lizerindeki riskini degerlendiriyoruz ve
PR-PCR yo6nteminin altin standart yontem
oldugunu destekler mahiyette bilgiler
sunuyoruz.

PCR Adimlari

Sablon DNA, dort deoksiriboniikleotit
(dNTPsler: dATP, dTTP, dGTP ve dCTP),
iki primer veya oligoniikleotit, DNA
polimeraz enzimi, tampon solliisyonu ve
polimeraz enzimi tarafindan taninmak
lizere nukleotitlere entegre magnezyum
(Mg*?), yeni iplik sablon DNA’dan yapilmistir
DNA sablonunun milyonlarca kopyasini
kopyalamak icin bir dizi 1s1 dongusu
kullanilir(17). Bu dongi temel olarak ti¢
adimiigeren bir stiregtir: 1. Cift sarmalli DNA
sablonunun denatiirasyonu, 2. Hedefe 6zgii
primerlerin baglanmasi, 3. Bagli primerlerin
DNA polimeraz tarafindan uzatilmasidir(15).
Yontem, sablon DNA ve polimeraz tipine
bagli olarak 94°C-96°C arasinda 1 dakika
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ila 10 dakika arasinda gerceklestirilir.
Bunu, tipik olarak 93°C-98°C arasindaki bir
sicaklikta gerceklestirilen denatiirasyon
asamasi takip eder. Cift sarmalli DNA’daki
(dsDNA) hidrojen baglar1 kirilir, bu da her
dsDNA’dan iki tek sarmalli DNA (ssDNA)
molekiilii ile sonuglanir (denatiirasyon
asamasi). Baglanma adiminda, sicaklik daha
sonra 55°C ila 65°C araliginda primere 6zgi
baglanma sicakligina disiiriilir, boylece
primerler tek sarmalli DNA molekiillerinin
tamamlayict  dizilerine baglanir. PCR
karisimi daha sonra kullanilan polimeraza
bagli olarak 72°C-80°C arasinda bir sicakliga
1sitilir. Uzatma asamasi sirasinda, orijinal
DNA sablonunun bir kopyasi olan yeni
cift sarmalli DNA’y1 sentezleyen serbest
dNTP’lerin varhiginda, tamamlanmamis DNA
dizisi polimeraz tarafindan uzatilir(14).

Real Time PCR

Giinimiizde gercek zamanli PCR tercih
edilen tekniktir(18). Yaklasim niceldir ¢iinkii
RT-PCR, hedefin bir kalibratore (qPCR) karsi
Olclilmesine izin verir(19). qPCR, geleneksel
PCR’nin daha gelismis bir seklidir. Floresan
boyalar kullanilarak triinler, bu yaklasimla
reaksiyon dongitleri boyunca stirekli olarak
izlenir. gPCR’nin floresan ¢ikt1 egrisi,
bilinen cesitli DNA kopya numaralariyla
lretilen standart egri ile karsilastirilarak
yapilabilir. Floresan sinyalinin esigi gegmesi
ve saptanmasi icin gerekli olan dongi
sayisl, esik donglisii (Ct) olarak bilinir. Ct
seviyeleri, numunedeki hedef niikleik asit
miktar1 ile ters orantilidir(17). Real-time
PCR, onceki prosediirlerden daha ytksek
bir numune ¢iktisina sahiptir ve daha hassas
ve secicidir(18). qPCR, klinik ortamlarda
yaygin olarak uygulanir ve halen niikleik
asit 6l¢limi i¢in altin standarttir(19). qPCR
yaklasimi, miikemmel duyarhligi nedeniyle
cesitli hematolojik malignite formlarindaki
malign hiicreleri tespit etmek i¢in yaygin
olarak kullanilmaktadir(17).

RT-PCR ve Maymun Cicegi

PCR, kalitatif ve kantitatif sonuglar verebilen
oldukga hassas birlaboratuvar teknigi olarak
kabul edilmekte, tip ve biyoloji alanlarinda
guvenilirligi kanitlanmistir. Molekiler tani
laboratuvarlarinda, spesifik patojenlerin
tanisinda hedef RNA’lar1 bulmak i¢gin rRT-
PCR teknigi uygulanir(20). Guarner ve
arkadaslarinin ¢ayir képeklerindeki MPXV
belirlemek i¢cim yaptiklari molekiler
calismalarda RT-PCR hassas oldugundan
ve 4-10 DNA kopyasina kadar dogru sekilde
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titre etmek icin kullanilabildiginden, RT-
PCR MPXV viral DNA’sin1 tespit ettigini
rapor etmislerdir(21). Spesifik primerler
ve problar kullanarak molekiiler tani
icin  maymun ¢icegi virlisiinii  diger
Orthopoxviriislerden  ayirt edebilen altin
standart yontem olabilir.

Ozgiilliigii yiiksek ancak duyarlihg orta
diizeyde olan rRT-PCR yéntemi, DSO
tarafindan yakin zamanda ortaya ¢ikan
Covid-19 dogrulanmasi icinde altin standart
test olarak kabul edildigi bilinmektedir.
Ancak bu yontem hakkinda dikkate
alinmasi gereken bir¢cok olumsuz yorum
bulunmaktadir (22). MPXV analiz edilirken
bu sorunlarin dikkate alinmasi teshisin
hizlh ve dogru sonucunu etkiler(23).
Preanalitik hatalara bakildiginda; Test
sonuclary, numuneler laboratuvarda alinip
sonuc¢landirilana kadar olan adimlar
da etkilenebilir(24,25). Niukleik asit
ekstraksiyonu, cDNA sentezi ve PCR isleme
gibi analitik testler sirasindaki faktorler
ve son olarak sonuglarin yorumlanmasi ve
analizi gibi analitik hatalar ve tahliller de
rapor edilmistir(23,24,26). Genel olarak,
rRT-PCR sorun giderme analiz Oncesi,
analiz Oncesi ve analiz sonrasi asamalari
ve kilavuzlar1 izleyerek, dogrulugunu
ve Kkesinligini etkin bir sekilde artirmak
miimkiindiir. Ornegin litaretirde MPXV
gercek zamanli PCR testlerinin dogrulanmasi
icin enfekte hiicre kiiltiiriinden izole edilen
bir MPXV ve diger ortopoksvirtis DNA tiirleri
paneli kullanildi : 7 MPXV Kongo Havzasi
susu ve 4 MPXV Bati1 Afrika susu ve 6 diger
bilinen Avrasya susu dahil orthopoxviriisler
ve 1 Kuzey Amerika ortopoksvirtis susu
kullanildi. Karaciger ve cilt dokulari, nazal
ve oral siirintiiler, lezyonlar ve MPXV
klinik numuneleri dahil olmak tizere MPXV
ile enfekte olmus hayvan modellerinden
alinan  ¢esitli numune tiirleri de yeni
tahlillerin saglamliginin, o6zgilliginin ve
duyarhliginin dogrulanmasi i¢in kullanildigi
rapor edilmektedir(4,27,28).

Analiz i¢in Dogru Ornek Alimi

Su iceginin en uygun ayirici tan1 oldugu
distiniildiigiinde, herpes viruslerini
ortopoks viriislerinden ayirt etmek icin
gecmiste  geleneksel olarak elektron
mikroskobu kullanilmistir. Su anda, MPXV
siiphesi olan cilt lezyonlarinda gergek
zamanl polimeraz zincir reaksiyonu (Time-
PCR) kullanilmaktadir. MPXV stipheli cilt
lezyonlarinda tercihen yara kabuklari,
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suruntiiler ve aspire edilen lezyon sivis1 PCR
icin kullanilmalidir. PCR i¢in bu numuneler
ve serolojik testler icin kan ve serum
ornekleri oda sicakliginda tasinabilir; ancak
doku biyopsileri kuru buz lizerinde donmus
olarak gonderilmelidir. Ayrica, formalinle
sabitlenmis numuneler de oda sicakliginda
gonderilebilir (29). Kabuklardan,
striintillerden ve aspire edilmis lezyon
swvis1 orneklerinden elde edilen sonuglar,
hem enfektivite hem de enfeksiyonun
klinik seyrini degistirebilir. Son zamanda
yayllan maymun ¢icegi viriisiine Kkarsi
Ger¢ek Zamanl-PCR yaklasimlari, iki MPXV
dizisini de ayirt edebilir. Yukarida bahsi
gecen seroloji, insan-patojen arasindaki
immiinolojik c¢apraz reaktivite nedeniyle
sinirlh  degere sahiptir. Orthopoxviruses,
ancak asillanmis bireylerde antikor yanitini
izlemek icin kullanilir. Ancak iyi bir bag
kurmak icin arastirmalar, IgM ve IgG tespiti
baz1 laboratuvarlarda yapmaya baslailar.
Immiinohistokimya  potansiyel  olarak
biyopsi 6rneklerinde antijenleri tanimlamak
icin kullanilir. Arastirmamizin temelini
olusturan MXV virtstniin RT-PCR ile erken
tanisi ve tedavisi icin lezyon tiplerine gore
gerekirse kan, yara kabuklar, surtntiiler ve
aspire edilen lezyon sivisi kullanilabilecektir.
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Monitor

Sekil 1. RT-PCR analiz agsamalari

MPXV’in rRT-PCR Raporlari

Amerika Birlesik Devletleri'ndeki
2003 salgin1 sirasinda insan maymun
cicegi icin vaka tanimlama Kkriterleri
belirledi. Popiilasyonun enfekte memelilere
veya insanlara potansiyel maruziyeti
arttik¢a epidemiyolojik kriterlerin 6zgulliigi
azalir(30). Klinik ve epidemiyolojik kriterler
gozden gecirilmeye devam etse ve duruma
ve cografi konuma gore farklilik gésterebilse
de, MPXV enfeksiyonunun dogrulanmasi
laboratuvarkanitigerektirir(31).Monkeypox
enfeksiyonu, viral kiltirde izolasyon
veya bir hasta orneginden MPXV DNA’si
icin PCR yoluyla dogrulanabilir. Alternatif
olarak, bir hasta o6rneginde Orthopoxvirus
varligini gosteren, hastanin ayni cinsten
baska birine maruz kalmasini engelleyen
testler, elektron mikroskobunda
gorsellestirme, ortopoksvirtis antijenleri
icin immiinohistokimyasal boyama, anti-
orthopoxvirtis 1gM icin serum calismalari
(belirte¢ yakin zamanda maruz kalma) ve
[gG (6nceki maruz kalma veya asilamayi
gosterir(32).

MPXV geleneksel olmayan MPXV endemik
bolgelerinde ortaya ¢ikmistir. 2003 yilinda
ABD’de maymun ¢igegi salginina bir MPXV
Bat1 Afrika susu neden oldu; insanlar da
dahil olmak iizere ¢ok cesitli tiirler enfekte
olmustur(33). Salginin kaynag, MPXV
ile enfekte Bati Afrika kemirgenlerinin
ithalatina kadar izlenmistir(34). 2005
yilinda, hastaligin daha o6nce hi¢ rapor
edilmedigi Giiney Sudan’da bir MPXV
salgini rapor edildi(3). DNA dizi analizi bu
son salgina MPXV Kongo Havzasi benzeri
bir susun neden oldugunu o6ne siirdii.
ABD Midwest ve Sudan’daki MPXV salgini,
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Kan dreg,
Yara kabukdan

Siiriintiler
Aspire edilen lezvon snst

virlisin yeni konakg¢ilardan yararlanma
ve kuresel olarak hareket etme yetenegini
gosterdi. Son  zamanlardaki =~ MPXV
salginlarinda, gercek zamanli PCR, hizl,
yliksek miktarda verim ve test formatinin
artan duyarliliginin avantajlar1 nedeniyle
MPXV enfeksiyonlarini/hastaligin1 teshis
etmek ve izlemek icin kritik bir ara¢ haline
geldi. MPXV ile enfekte olmus hayvan
modeli ¢alismalarinda virts bulagmasini ve
enfeksiyon seyrini incelemek igin gercek
zamanli PCR testi de kullanilmistir. Maymun
cicegi viruisinu diger ortopoks viriislerinden
ayirt etmek i¢in birka¢ MPXV jenerik gercek
zamanli PCR tahlili gelistirilmistir(3,35,36).

SONUC

Siirekli gelistirilen arag, gere¢ ve hazir
kitlerle yenilenen PCR tabanli yontemler
baslangicta tani amacgh gelistirilmis olsa
da giliniimiizde bir¢ok disiplinde ve alanda
kullanilmaktadir. Optimize edilmesi icin
0zel molekiler calisanlar gerektiren
PCR tabanli yontemler, laboratuvarlarda
optimizasyon asamalarina kadar zorluklara
neden olmakta, zaman ve malzeme
kaybina neden olabilmektedir. Optimize
edilmis literatiir bilgileri kullanilarak
tekrarlanan c¢alismalarda bile, malzeme
ve aracglarin markasi, kullanim kosullari,
yanlis kullanimlar1 ve deneyimsiz personel
ile tekrarlanan tepkiler aynmi sonugclari
vermeyebilir. Ayn1 cihaz ve markalarla bile
farkli laboratuvarlar arasinda deneyimli
personel ile farkli sonuclar alinmaktadir.
Tlim bunlar g6z 6niinde bulunduruldugunda
bile, PCR teknigi dezavantajlarina ve
zorluklarina ragmen tanisal mikrobiyoloji
ve diger alanlarda giderek daha 6nemli ve
pratik bir teknik olmaya devam etmektedir.
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Bu teknik, her gecen giin yenilenen PCR
yontemleri ile 6ntimiizdeki yillarda artan
bir ivme ile gelismeye devam edecektir.
Maymun c¢icegi viriisi MPXV ile ilgili
mevcut literatiirde, RT-PCR testlerine
MPXV tanisinda yiliksek hassasiyet gosterse
de, tek basina tani icin kullanmak yeterli
degildir. Bununla beraber es zamanh
olarak radyolojik bulgular ve biyokimyasal
parametreler ile birlikte RT-PCR testleri
es zamanl kullanilmalidir.  Yapilacak
calismalar sonucunda gelistirilecek hizli tani
test kitleri ve onayli RT-PCR raporlarina
dayanarak MPXV viriisiniin  insandan
insana yayllmasinin 6niine ge¢mek icin 6n
teshis ve tani icin RT-PCR bizler icin umut
verici altin standart analiz metodu olacaktir.
Calismamiz, MPXV virlsliniin insandan
insana geg¢me durumu veya pandemiye
doniisme ihtimalleri de g6z Ontlnde
bulunduruldugunda erken taninin 6nemini
ortaya koymaktadir. Ayrica tan1 metotlarinin
heniiz yayginlasmadigi ve literatiirde
heniiz kanita dayali insan o6rneklerinde
analizlere rastlanmadig1 goézlemlenmistir.
Bu baglamda yeni yeni yayilan bu viriise
engel olmak i¢in altin standart olabilecek
RT-PCR metodu ve yapilmasi gerekenler bu
calismanin gerekliligini ortaya koymustur.
Yeni gelistirilecek 6zgiin testlerle yapilacak
RT-PCR calismalarina acil ihtiya¢c oldugu
tespit edilmistir.
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