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Since the outbreak of COVID-19 in March 2020, the COVID-19 diagnostic test has become
a critical means of national response. Laboratory diagnosis of patients with COVID-19 is es-
sential for not only patient management but also understanding the epidemiology and prevent-
ing the spread of infection, such as contact tracing. Real-time reverse transcriptase polymerase
chain reaction (RT-PCR), which amplifies and detects viral nucleic acids, is the gold standard
for laboratory diagnosis of COVID-19. Currently, various real-time RT-PCR diagnostic kits are
commercially available worldwide. Therefore, verifying the sensitivity and specificity of these
kits plays an important role in determining their diagnostic value. However, in addition to RT-
PCR, the point-of-care test that is rapid and affordable by untrained individuals, antibody tests
to monitor the immunological course of infected or vaccinated individuals, and large-scale
sequencing of SARS-CoV-2 genome are technologies that are also needed in the long-term
COVID-19 pandemic. As the COVID-19 pandemic situation intensifies, the need for various
diagnostic tests has also increases, and there has been a quantum leap in quality and quantity.
This review intends to present a comprehensive perspective on various diagnostic methods and
appropriate use of tests approved by the Ministry of Food and Drug Safety in Korea and used
for COVID-19 laboratory diagnosis.
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Table 1. List of SARS-CoV-2 molecular diagnostic kit approved by Ministry of Food and Drug Safety (as of September 28, 2021)

Manufacturer Kit Approval Detection Rapid

date method format
1 SD Biosensor STANDARD™ M nCoV Real-Time Detection kit 20.8.31.  Real time RT-PCR
2 BioSewoom Real-Q 2019-nCoV Detection Kit 20.10.6. Real time RT-PCR
3 SEASUN BIO U-TOP™ COVID-19 Detection Kit Plus 20.10.8.  Real time RT-PCR
4  CANCERROP Q-Sens® COVID-19 Detection kit 20.10.8.  Real time RT-PCR
5  Kogene Biotech PowerChek™ SARS-CoV-2, Influenza A&B Multiplex 20.11.3.  Real time RT-PCR

Real-time PCR Kit

6 SEASUN BIO AQ-TOP™ COVID-19 Rapid Detection Kit Plus 20.11.23.  LAMP Rapid
7 Kogene Biotech PowerChek™ SARS-CoV-2 Real-time PCR Kit 20.11.26.  Real time RT-PCR
8  Seegene Allplex SARS-CoV-2 Assay 20.12.7.  Real time RT-PCR
9 CANCERROP Q-Sens® COVID-19 Detection Kit V2 20.12.14.  Real time RT-PCR

10  BioSewoom Real-Q Direct SARS-CoV-2 Detection Kit 21.1.20.  Real time RT-PCR  Rapid
11 Seegene Allplex™ SARS-CoV-2/FluA/FluB/RSV Assay 21.1.26. Real time RT-PCR
12 SML Genetree Ezplex® SARS-CoV-2 Kit 21.1.29.  Real time RT-PCR
13 BioCore BioCore 2019-nCoV Real Time PCR Kit 21.3.12.  Real time RT-PCR

14 LabGenomics LabGun™ COVID-19 ExoFast RT-PCR Kit 21.3.18. Real time RT-PCR  Rapid
15 OPTOLANE Dr. PCR™ Di20K COVID-19 Detection kit 21.3.23.  Real time RT-PCR
16 SEASUN BIO. U-TOP™ SARS-CoV-2 & Flu A/B 21.4.1. Real time RT-PCR
17 OSANG Healthcare GeneFiner COVID-19 Fast Real Amp Kit 21.4.26 Real time RT-PCR
18  Bioneeer Real-Q SARS-CoV-2/FluA/FluB Detection Kit 21.4.26 Real time RT-PCR
19  Bioneeer AccuPower® RV1 Real-Time RT-PCR Kit 21.4.30 Real time RT-PCR
20  Roche Cobas SARS-CoV-2 & Influenza A/B 21.54 Real time RT-PCR
21  PaxGenBio PaxView® SARS-CoV-2 real-time RT-PCR Kit 21.5.12 Real time RT-PCR
22 Bioneeer AccuPower® RV1 Multiplex Kit 21.5.26 Real time RT-PCR
23 Genomictree AccuraDTect™ COVID-19 RT-gPCR Kit 21.6.17 Real time RT-PCR

24 SML Genetree Ezplex® SARS-CoV2/RV Fast Kit 21.6.21 Real time RT-PCR  Rapid
25 AMSBIO A+CheQ COVID-19 RT-qPCR Detection kit 21.6.22 Real time RT-PCR
26 GeneMatrix NeoPlex™ FluCOVID Kit 21.7.1 Real time RT-PCR
27  SolGent DiaPlexQ™ Novel Coronavirus (2019-nCoV) Detection Kit ~ 21.7.22 Real time RT-PCR
28  GeneMatrix NeoPlex™ COVID-19 Detection 21.8.27 Real time RT-PCR
29  Bioneer AccuPower® COVID-19 Multiplex Real-Time RT-PCR Kit ’21.9.13 Real time RT-PCR

Abbreviations: RT-PCR, reverse transcription polymerase chain reaction; LAMP, loop-mediated isothermal amplification.
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Xpress SARS-CoV-2 ©]9lo] -§3&A Az o] AHE-sh=
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3hE]A] Zotar 9l YQlo|tH13]. ©%o] Xpert Xpress
SARS-CoV-2¢2} BioFire Respiratory Panel 2.143H
At FE2RH $E 9 7] A o] AFLE o]Fo]
A sdE AE "ARIZo] ofYol: HAZL 7HsfoF
oFZt SaAAtel 80| 7HssteH16].

Xpert Xpress SARS-CoV-2%& AA|ZF RT-PCR H
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Respiratory Panel 2.1= F 719 &% {44 5 ok o
Y W FHoE BIsHA = 9lat, 27] 39 7t
= 1Esto] AHA R SRIFAE AARITH18]. o=
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A2 Qlo] AAE FUsIY 15 T 208 7o 2HE &
Qg 4= 9J+= ID Now COVID-19 (Abbott Diagnostics,
Inc., Scarborough, ME), cobas Liat SARS-CoV-2
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Table 2. SARS-CoV-2 rapid molecular diagnostic kits commercially available in Korea (as of September 28, 2021)

Kit Manufacturer Detection format Approval Claimed LOD
Xpert Xpress SARS-CoV-2 Cepheid Real-time RT-PCR EUA 250 copies/mL
BioFire Respiratory Panel 2.1 bioM¢érieux Nested multiplex PCR  EUA 160 copies/mL

Real-Q Direct SARS-CoV-2 Detection Kit Biosewoom

LabGun™ COVID-19 ExoFast RT-PCR Kit LabGenomics

Ezplex SARS-CoV-2 FAST Kit SML Genetree

nCoV-QS MiCo BioMed

A+CheQ COVID-19 High Speed RT-qPCR AMSBIO
Detection Kit

AQ-TOP COVID-19 Rapid Detection Kit Plus SEASON BIO
iDetectTM SARS-CoV-2 Detection Kit COSMAX
PHARMA

Real-time RT-PCR MEFDS-approved E 6.6-9.9 copies/uL,
RdRp 6.8-8.7 copies/uL

Real-time RT-PCR MFDS-approved 50 copies/reaction

Real-time RT-PCR MFDS-approved 1.0-2.6 copies/uL

Real-time RT-PCR EUA NA

Real-time RT-PCR EUA NA

RT-LAMP MEFDS-approved 10 copies/reaction
RT-LAMP EUA RdRp114.5 copies/reaction,

N 298.5 copies/reaction

Abbreviations: EUA, emergency use authorization; LOD, limit
reverse transcription loop-mediated isothermal amplification.
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A (binding antibody)E A&sh= HAAMET $3H
Al(neutralizing antibody)S H&dl= 74/\}“4 oz Y&

T Atk S A7 ERA S7FE 2 AlES 283A
(binding antibody)E #A&SH= AAMCZ 84HGA
AP (Enzyme-Linked Immunosorbent Assay, ELISA),
ShehsgH 9= (Chemiluminescence immunoas-

lo

say, CIA), 993 2ul& 133 H(Immunochromato-
graphic assay) 59 92E& o83 A& ALV E
14%0] 5|7}=] % tH(Table 3). ELISAY CIAM-2 A14HY
AzutE I Yo Hlef EANALETL =1 o] AA|
£ Aol HARs7lo st Aol Arh28]. 4l
w3 zatE T 52 W=7}t ELISAY CIA®] H3]
kA Wk @] Qlou, g HAK HARsHo = Aeke]
£Alo] gla, 44| glo] e 20 15-30% 0]
L2 < =] °* & & A= Aol A F3F A (neutral-
izing antibody) HAF:= $219] o] Hlo]FHA S Z4]
= JARNA 5= = AL Y=AE Be AAERI] A

%5739l plaque-reduction neutralization test (PRNT)

Table 3. List of SARS-CoV-2 antigen and antibody test kits approved by Ministry of Food and Drug Safety (as of September 28, 2021)

Manufacturer Kit Approval date Method
1 SD Biosensor STANDARD™ Q COVID-19 IgM/IgG Plus Test 20.11.6. Rapid Antibody
2 Sugenetech SGTi-flex COVID-19 1gM/1gG 20.12.18. Rapid Antibody
3 SD Biosensor STANDARD™ F COVID-19 IgM/IgG Combo FIA “21.1.26. Rapid Antibody
4 Roche Elecsys Anti-SARS-CoV-2 21.4.16 Rapid Antibody
5 Siemens Healthineers ADVIA Centaur SARS-CoV-2 Total (COV2T) 21.4.16 Rapid Antibody
6 GenBody GenBody COVID-19 IgM/IgG 21.4.20 Rapid Antibody
7 Humasis Humasis COVID-19 1gG/IgM Test 21.5.6 Rapid Antibody
8 SG Medical R-FIND COVID-19 IgM ELISA 21.5.6 ELISA Antibody
9 SG Medical R-FIND COVID-19 IgG ELISA 21.5.6 ELISA Antibody
10 SG Medical R-FIND COVID-19 IgG/M/A ELISA 21.5.6 ELISA Antibody
11 Wells Bio careUS™ COVID-19 IgM/IgG Ab 21.5.27 Rapid Antibody
12 LG Chemical AdvanSure™ SARS-CoV-2 IgG (S1) ELISA 21.5.27 ELISA Antibody
13 PCL PCL SARS-CoV-2 IgG EIA 21.8.12 ELISA Antibody
14 MiCo BioMed COVID-19 Biokit IgG/IgM 21.8.13 Rapid Antibody
15 SD Biosensor STANDARD™ Q COVID-19 Ag Test 20.11.11. Rapid Antigen
16 GenBody GenBody COVID-19 Ag 20.12.24. Rapid Antigen
17 SD Biosensor STANDARD™ F COVID-19 Ag FIA 21.1.5. Rapid Antigen
18 RapiGEN BIOCREDIT COVID-19 Ag 21.3.18. Rapid Antigen
19 Humasis Humasis COVID-19 Ag Test 21.3.18. Rapid Antigen
20 Humasis Humasis COVID-19 Ag Home Test 21.4.23 Rapid Antigen*
21 SD Biosensor STANDARD™ Q COVID-19 Ag Home Test 21.4.23 Rapid Antigen*
22 Celltrion DiaTrust™ COVID-19 Ag Home Test 21.5.03 Rapid Antigen
23 Sugenetech SGTi-flex COVID-19 Ag 21.5.25 Rapid Antigen
24 RapiGEN BIOCREDIT COVID-19 Ag Home Test ’21.7.13. Rapid Antigen
25 Boditech Med ichroma™ COVID-19 Ag 21.7.13 Rapid Antigen
26 Boditech Med AFIAS COVID-19 Ag 21.7.15 Rapid Antigen
27 GC MS GENEDIA W COVID-19 Ag 21.7.29 Rapid Antigen
28 Precision Biosensor PBCheck COVID-19 Ag 21.8.3 Rapid Antigen
29 BBB Tech MARK-B™ COVID-19 Ag 21.8.9 Rapid Antigen
30 Precision Biosensor Exdia COVID-19 Ag 21.8.10 Rapid Antigen
31 MiCo BioMed VER-Q COVID-19 Ag Rapid Test ’21.8.20 Rapid Antigen
32 Wells Bio careUS COVID-19 antigen ’21.8.25 Rapid Antigen
33 Asan Asan Easy Test COVID-19 Ag ’21.9.9. Rapid Antigen
34 Abbott Rapid Panbio COVID-19 Ag Rapid Test Device ’21.9.28 Rapid Antigen

*The first two home test kits conditionally approved by Ministry of Food and Drug Safety.
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Home test with self-collecting Ideal test
samples

Screening & confirmatory test
for emergency situation

+ Confirmatory test for person with
symptoms & contact history

High analytical performance

Fig. 1. Appropriate performance
characteristics of SARS-CoV-2 tests
according to status of the person
being tested and the prevalence of
SARS-CoV-2 in the population being
tested. Non-ideal testing should be
utilized by laboratory professional
balancing turnaround time and
analytical performance in the real
world with changing epidemiology
such as prevalence.
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