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Laboratory preparedness and rapid expansion of testing capacity are
essential for controlling the coronavirus disease 2019 (COVID-19) outbreak.
Such efforts require the prompt implementation of authorized emergency-
use test kits and extensive and decentralized screening by qualified clinical
laboratories. Until August 2020, 113 clinical laboratories in South Korea were
approved to perform molecular tests of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) based on five proficiency testing evaluations
conducted by the Korean Association of External Quality Assessment
Service. SARS-CoV-2-positive clinical samples or reference materials are key
elements for the development, validation, and verification of the SARS-CoV-2
molecular diagnostics. The developed reference materials have a wide range
of applications, and they are available as nationwide/international external
quality assessment (EQA) materials as well as day-to-day internal quality
control materials. This review discusses the current status of the nationwide/
international EQAs and development of SARS-CoV-2 reference materials.
(Lab Med Qual Assur 2020;42:194-199)
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Table 1. Summary of proficiency testing conducted by the Korean Association of External Quality Assessment Service for SARS-CoV-2

real-time polymerase chain reaction

No. of No. of No. of
Order End date Reference material sam. les participating approved
P laboratories  laboratories
1 6 Feb 2020 Plasmid DNAs 7 47 46
2 19 Feb 2020 Plasmid DNAs 7 33 33
3 28 Feb 2020 Plasmid DNAs 7 16 16
4 21 May 2020 AccuPlex SARS-CoV-2 5 9 9
5 6 Aug 2020 AccuPlex SARS-CoV-2 5 9 9

The instruments were from the following companies: Plasmid DNAs (Korea Disease Control and Prevention Agency, Cheongju, Korea) and

AccuPlex SARS-CoV-2 (eracare, Milford, MA, USA).

Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

Table 2. Reference materials used for international or nationwide external quality assessments

No. of .
Scale Due date of data acquisition Reference material sglr?'n' (ljés participating R:;fg;
P laboratories
Nationwide, South 31 March 2020 Cultured virus spiked to 10 118 [8]
Korea clinical specimen
Nationwide, Austria 26 May 2020 Clinical specimen 4 52 [9]
International, 36 Not specified (samples received Cultured virus 8 365 [10]
countries between 6 April and 20 May 2020)
www.jlmga.org Lab Med Qual Assur 2020;42:194-199 195
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Hilden, Germany)2 Z2tA0|= DNAZ ££%t < NanoDrop g < 35 |8 |s=|e8%
spectrophotometer (Thermo Fisher Scientific, Waltham, 5 = >
MA, USA)Z Z%ot DNA 7HT| = E gene 7.4x 10" copies/ § £9 5 &
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SARS-CoV-2 EXAtTITHAALS| RIZEef E0| 8 H|WY SX o
2 H|ZH3tEl SARS-CoV-2 Hi Al MERS-CoV HiYHO = X
xRk 22t 571 sE(T1-T5)2 EESES M3eCH12].
SARS-CoV-2 real-time RT-PCR ZAt= HE0l| W2t E gene,
RdRp gene 2l0= N gene, ORFla gene, S gene, M gene &
Ciot B QMXE AEY = ULL matM Chet B8 XXt
297t Zetel #ESHO0| T EICE Table 40 &ZE2HE SARS-
CoV-2 EZEXE Ha|stirt. HIZA3tst SARS-CoV-2 Hio|2]

ALt HZE EXES E]F HHo[2{A(replication-deficient
mammalian virus) E=SE2 HEO|M QHEstT| uf2o AlH

2L MAFSE RNALE HA| HFO|2{A RNA EE SR ECH 22 5l AL
20| 20|t ZH0| AL} AcroMetrix COVID-19 RNA Control2
H2lsh CHE EESEES AMt SYUSHA it =E0t it T
ENHEEZ HKXA = 7] tiZ20i, SARS-CoV-2 real-time RT-
PCRe H 2tEg ALY = ULt ILHoM = S=2EEDEAHT
2lo| HME|HFO|2{A 7|2t SARS-CoV-2 EEEE S H|Zfstn UL

o] 2705t BEEEE2 25 StLte| HO|HAFE THEOIN
U7| 20| real-time RT-PCR A|2FQ| A|LA|/Z2H HQ|o| &
7IME SLXI2 Qlst A5 TRt IS4 2&o| AUCH13]. Twist
Bioscience (San Francisco, CA, USA)0IM= MZ CHE 774
SARS-CoV-2 H}O[2{AZF(Australia/VIC01/2020; Wuhan-Hu-1;
Japan/Hu_DP_Kng_19-020/2020; USA/TX1/2020; USA/
MN2-MDH2/2020; USA/CA9/2020; France/HF2393/2020)2
7702 FHE EESES M3t AUCH14). B Ttk 24 RNA

2 9k 1x106 copies/uLe| SE 2 100 pL* ZEE|0f AL

24
=

I

A& HAAMHOM SARS-Cov-29t &2 MEBZAEHS| EXIEIE
A o

Ao —_ O
BAE M3 &ABH| RI8i M= EUATL & Alekat 28 8L 24
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