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ABSTRACT

Although the reverse transcriptase polymerase chain reaction (RT-PCR) method has been accepted
as the reference method in the detection of severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) RNA, it requires special laboratory conditions, complicated and expensive laboratory
instruments, competent laboratory staff and long testing duration. Antigen testing methods such
as enzyme immunoassay, fluorescent antibody and visually-read immunochromatographic rapid
antigen detection (RAD) tests eliminated the above mentioned disadvantages of the RT-PCR. The aim
of this study was to determine the performance of a RAD test kit (V-Chek, SGA Ltd, Ankara, Turkey).
Two paired nasopharyngeal swabs were collected from each patient, and one of them was used
for the RAD test, while the other one (different swab) was used to perform the RT-PCR test.
SARS CoV-2 Double Gene RT-PCR kit (Bioeksen, Turkey) was used for RNA amplification on the Light
Cycler 480 plate-based RT-PCR instrument (Roche, Switzerland). The SARS-CoV-2 double gene RT-
PCR kit targeting the SARS-CoV-2 specific N (nucleocapsid) and Orflab gene regions was used for
RNA amplification. The human RNaseP gene was used for nucleic acid extraction and inhibition
control. The shape of the growth curves was examined and the non-sigmoidal curves were recorded
as “negative”. Sigmoidal curves with cycle threshold (Ct) <38 were evaluated as “positive”. The Ct
values of all positive results were recorded. V-Chek RAD test kit uses a colloidal gold enhanced
double antibody sandwich type antigen test kit. A SARS-CoV-2 positive specimen produces a
distinct color band in the test region, formed by the specific antibody-antigen colored conjugate
complex. A positive or negative result is indicated by a colored line appearance on the test region.
A colored line appears in the control region, independent of the SARS-CoV-2 presence. The result is
visually read 10 minutes after the last drop of the sample liquid is dispensed into the sample well.
Specificity and sensitivity values were calculated accepting the RT-PCR results as a standard.
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Agreement between two different techniques was assessed using Cohen’s kappa score.
110 patients were enrolled in this study; 34 (30.9 %) of these patients had positive RT-PCR samples,
with the mean of Ct values of 25.8 (95% Cl= 24.1-27.5), median of Ct values of 26. In our study
population, the overall sensitivity was 61.8% (95% Cl=45.4-78.1), and specificity was 100%. Taking RT-
PCR as reference, Cohen'’s kappa score for the antigen test was 0.691. Fisher’s exact test was p< 0.001.
In conclusion, the RAD kit used in the study determined to be useful for the rapid identification of
COVID-19 patients. However, a negative result does not eliminate the possibility of COVID-19 infection
and should be confirmed by RT-PCR and clinical findings.
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Sayin Editor,

Revers transkriptaz polimeraz zincir reaksiyonu (RT-PCR) yontemi siddetli akut solu-
num sendromu koronaviriis 2 (SARS-CoV-2) saptanmasinda referans yontem olarak ka-
bul edilmis olsa da 6zel laboratuvar kosullari, karmagik ve pahali laboratuvar ekipmanlari
ve yetkin laboratuvar personeli gerektirmekte ve test uzun sirede sonuglanmaktadir. En-
zim immdunoassay, floresan antikor testleri ve gorsel okunan immunokromatografik hizli
antijen testleri (HAT) gibi yontemler RT-PCR test yontemindeki bu zorluklar icermemek-
tedir. Kaset veya serit seklinde olan ve gorsel okunan “lateral-flow” HAT’leri basit kulla-
nim islemleri ile herhangi bir cihaz kullanimi gerektirmemekte, test sonuclanma siresi
kisa ve maliyet etkin olmaktadir.

Bir HAT kitinin (V-Chek, SGA Ltd, Ankara, Turkiye) performansinin arastinildigr bu ca-
ismada her hastadan iki nazofarengeal striintli 6rnegi alinarak HAT ve RT-PCR testleri
caligilmistir. Orneklerin transferinde viral transfer tiipleri (vNAT, Bioeksen, Tiirkiye) kulla-
nilmistir.

Light Cycler 480 cihazinda (Roche, isvicre) RNA amplifikasyonu icin SARS-CoV-2'ye
06zgu N (nuikleokapsit) ve ORF1ab gen boélgelerini hedef alan Cift Gen RT-PCR kiti (Bio-
eksen, Turkiye) kullaniimistir. Niikleik asit ekstraksiyonu ve inhibisyon kontroliinde insan
RNaseP geni kullaniimistir. Sigmoidal olmayan egriler “negatif”; dongu esigi (Ct) <38
olan sigmoidal egriler “pozitif” olarak degerlendirilmistir. Tim pozitif sonuclarin Ct de-
gerleri kaydedilmistir.

V-Chek HAT kitinde kolloidal altinla zenginlestirilmis cift antikorlu sandvi¢c yontemi
kullanilmaktadir. Test sirasinda floresan etiketli anti-SARS-CoV-2 monoklonal antikoru,
bir kompleks olusturmak tzere 6rnekteki SARS-CoV-2 antijenine baglanmakta ve olusan
antijen-antikor kompleksi, kromatografi nitroseltiloz membran Uzerindeki tespit bolgesi
(T) ile 6nceden kaplanmig anti-SARS-CoV-2 monoklonal antikor tarafindan yakalanarak
bir floresan renk reaksiyonu olusturmaktadir. Ornek, SARS-CoV-2 antijeni icermiyorsa T
bolgesinde floresan renkli reaksiyon cizgisi olusmamaktadir. Kontrol bolgesinde SARS-
CoV-2 varligindan bagimsiz olarak renkli bir cizgi gézlenmektedir. Ornek, test kuyucugu-
na damlatildiktan 10 dakika sonra sonuclar gozle okunmaktadir.

Calismada FDA'in “Tani Testlerini Degerlendiren Calismalardan Elde Edilen Sonuglarin
Raporlanmasina lliskin istatistiksel Kilavuzu”' dikkate alinarak ve RT-PCR sonuglari stan-
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Sekil 1. Ct degerlerinin fonksiyonlari olarak genel antijen test sonuglari.

dart kabul edilerek 6zgiilliik ve duyarlilik degerleri hesaplanmustir. iki farkli teknik arasin-
daki uyum Cohen’in kappa skoru kullanilarak degerlendirilmistir?.

Yas ortalamasi 43.0 £ 3.3 (dagihm 4-96 yil) olan, 62 (%56) kadin ve 48 (%44) erkek
olmak tizere toplam 110 hasta calismaya dahil edilmistir. Bu hastalarin 34 (%30.9)'Gnin
RT-PCR ornekleri pozitif saptanmistir. Pozitif saptanan hastalarin Ct degerleri 25.8 [%95
gliven araligi (GA)= 24.1-27.5], medyan Ct degerleri 26 olarak belirlenmistir. Calismaya
alinan 110 hastanin 21 (%19.1)inin ornekleri HAT ile pozitif olarak gozlenmistir. Cals-
maya alinan orneklerde duyarlilik %61.8 (%95 GA= 45.4-78.1) ve 6zglillik %100 olarak
saptanmistir. COVID-19 HAT sonuclar Sekil 1’de gosterilmektedir.

RT-PCR testi referans alindiginda Cohen’in antijen testi icin kappa skoru 0.691 ve Fisher
exact olasilik testi p< 0.001 olarak bulunmustur. Bu sonuglarin Dinnes ve arkadaslarinin
yakin zamanda yaptiklari Cochrane calismasi sonuclari ile uyumlu oldugu gézlenmistir®.

Ote yandan iretici firmadan saglanan karakteristik performans verilerinden olusturu-
lan ihtimal tablosu incelendiginde (kullanim talimatlar V-Check katalog no SCVCO2) 44
gercek pozitif sonuca karsi yalniz bir yanlig pozitif ve 87 gercek negatif sonuca karsi sa-
dece iki yanls negatif HAT sonucu oldugu gozlenmistir. Bu sonuglara gore uretici firma;
testin duyarliigini %95.65, 6zgulligind ise %98.86 (Cohen kappa skoru 0.950) olarak
bildirmektedir.
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Sonug olarak, V-Chek HAT kitinin COVID-19 hastalarinin hizli tanimlanmasinda faydali
olabilecegi gozlenmistir. Ancak bu kalitatif testin yanlig pozitif ve yanhs negatif sonuclari
dikkate alindiginda negatif bir sonucun, COVID-19 enfeksiyonu olasiligini dislayamaya-
cagi akilda tutulmal ve bu durumda hasta klinik bulgularla degerlendirilmeli ve RT-PCR
testi ile tani dogrulanmalidir.
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