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ABSTRACT

SARS-CoV-2 antibody assay is a test that checks whether an antibody against the SARS-
CoV-2 virus has been formed in the blood after SARS-CoV-2 infection or vaccination. SARS-
CoV-2 antibody is detected 1-2 weeks after infection, and antibodies are produced in
more than 90% of infected patients. The duration for the formation of antibodies differs by
individual and by type of antibody. In the case of IgG, it is at least several months or longer,
and the relationship between antibodies and immunity is being studied. As test methods,
enzyme-linked immunosorbent assay (ELISA), chemiluminescence immunoassay (CIA),
immunochromatographic assay, and neutralizing antibody assay have been developed
and used. The target antibody to be detected differs depending on the type of recombinant
antigen and the type of secondary antibody in reagents. Many kinds of commercialized
SARS-CoV-2 antibody assays are currently being developed, and the S (spike) protein, N
(nucleocapsid) protein, S1 or RBD (receptor binding domain) part of the S protein, and a
mixture of these antigens are used as recombinant antigens of reagents. 1gG, IgM, IgA, or total
immunoglobulin antibodies in patients’ blood that react with these reagent antigens are
detected. In this review, the types and performance of SARS-CoV-2 antibody tests and the
guidelines for COVID-19 antibody tests published domestically and abroad were investigated.
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INTRODUCTION

F 2ol 2 A7 S-19 (coronavirus disease 2019, COVID-19)+= severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) ZAo]l 25t S &7|5 573 A A 5HH, 415 ST
Ql A1 7ol sd-athhttp:/ncov.mohw.gokr/). 2019 2 31, Q5o A A1 2b=| Q) 1[1], Zu}
23}k 7rd e o] ol HA Aol wh2A] Shatsto], 20211 32 302 A ZAIAIZ 22 126,890,643
O] gIxtet 2,778 61978 2] AFGAHANSE 2.2%)7 A6kl o m, ol A= 102,14175 <] 2zt
9} 1,726%4 2] AFYAHAFLE 1.7%)7+ 285+ Thhttps://covid 19.who.int/).

SARS-CoV-2Hto| 2] A= A Z21pHlo| 2 AT Coronaviridae)Oll 5= %4 Y 7H RNA B}
o] 2 2 (positive-sense single-stranded RNA virus)Z 80-200 nm A|5-2] & Hfo|2{A0]th1-3]. <]
(envelope)E 7HA1 1L 1.0, 37119] luehal (S, M, E) o] A& gto]] |X|SH=Tl], S (spike) T
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g 2o] HPZ 0 2 EEoto] EQA QI it RS UEPHT] )T QFEol RNAE Z 3 UAE
o] FZ LA E(nucleocapsid, N)Z 7HA 2L Q21 -5 3| (genome)= 2F 30,000 bp Z7]o]ct
[2]. & 2RolM s 2hd e AAAIA 02 §a8sk= COVID-195 XHHe}7] 913l 2|2l 7ie
COVID-19 FA| AAke] @&t =l 9] COVID-19 FA| A AR 5 A4 787300 tish 8-&
ZAFsATE

1. COVID-19 &H| ZAle| 55

ol A A AR E2FE Yol SARS-CoV-20]| thst A7t EAfsh=A] HESH= AR, &
ZH SARS-CoV-29] S ThElo]ub N Tl E0] [oG T, IgM T, IgA TA|, 12]1 SIFAE HE
5= 7| E7} 7idkE] o] QIuh3-5). Z2 UM A A= 14 4d SHE HEE 4, 47N
2 o|A}o] 7|7t Bot A E| B 2 & 7Ho]ut o] 7] o] 5 2k 4 Q)= o] Qlrhe]. 12

L 28 Al HAks oA AT @A Ade e e AL A 15 ©)
H
=

o [ "=

O 2 Hio|2{A AgtofjA] A AP} Xl §-83 9= 5YE SAlollA 2357 0=
W o AEstS W A7t S/d0l ATt 4 0.2 ek AL (E %42, seroconversion), 2-
T2 O 273 A 717t Qu| QA S7FeEAY, IgM AI7F Aol A2 AE S X
4= okl 2 Qlek J2 U SARS-CoV2+= AlFHIo| AR HAMAIE-S 0] & o 7HEE]
Al ofol| ARg-E]= ol wheh 2t Z Al Fo) HIg o So| =7t ThE 4= QL= o] & A& thgh
/350l SE0] ATEA ok, 7 QI HollA Q] FI &, FAH FA1717F, H ko] A
7 5o 71 gale] B0l 328 PRSI Qisko R 27149l A9l AR} FHEol
oF sHIck. 4t - elLteel o] G Bol e Aol Opo] Lo tlek 2lopiel 1ol
002 /|8 ATE AT U] § 5Bl 2 1Pk 12| BE-L Gl £ shAso}
St

A F2uuto|2| A FAAARE 3A] 2T (binding antibody) S HE 5= AAMRITH E35H)
Al(neutralizing antibody)S- 7 E5H= AN C.2 Lhs 4> Qlth A (binding antibody) S 72
Sh= AAR o2 g AH S AR (enzyme-linked immunosorbent assay, ELISA), $}8HEHgHA =%
1 (chemiluminescence immunoassay, CIA), ¢ 3 20} T 23] ¥ (immunochromatographic assay) 5
o] Y2} & o] 83t thURt AE3HE AR o] ZIIEFE| Tk ELISAY CIAR Al i3 20}
Efu] ol Hjs] BARIZIET} =11 96 well plateS ARSSHEZ THFO] AAE Al AT
710l efsiths ol et Al4 M3 2ok Telju] 2 IZF=7F ELISAY CIA®] B3 o
4 Gtk Tdo] Qlou, o AR ZAlstol e Aleke] 4do] glar, E47gu] glo] ZHHEh 2
2o 2 15302 olUl 23S A2 4 = Aol Atk S8 A (neutralizing antibody) S HE5
+ AARE kel Aol Hio|HAE S 4= e FA7E A=A E He AAE[0]) HAE
Q1 plaque-reduction neutralization test (PRNT) ZAF microneutralization test®} Zr0] SARS-CoV-2 H}
o|2|AE o|gsto] Hio|H A FAIS AAAIZ 4= l=A] B virus neutralization test (VNT) ZAF

2}, vesicular stomatitis virus (VSV)2t 2~ Hpo| 2] A BlE|of] SARS-CoV-22] Amfo| T TS FZA|
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2 SARS Cov:2 At lofi25 o} 83 Blolels 2418 OIAIAIZ 4: QA R prendovins
neutralization test (pVNT), 12| 3. L 5F7= receptor binding domain (RBD)2} BH-5H= 23|
£ 75K o] |0 RBDZACE29) A5 28] O} HES 27slo] FoA 9L 2
25t surrogate virus neutralization test (sSVNT)7F QUTH7).

2. COVID-19 &H| ZAte| DIZt=, E0|=

27]0f] 7HEHE] SARS-CoV-2 8} AAFS 22 Al 7ho| A} el 2 7hrs]o] Bizhwol Eo]
T} dojz]= Zo| BA7} E|9IA| ek 27| et uizkE e} Eo] w7} wo] A E] 715, TR e
ELISA, CIA Al E-2 Y 27 0]%-2] AAIE 0|85t 715t 49 WA 95% o)/dolil 5ol
98% ©]Ako] Tt B] =+ Food and Drug Administration (FDA) E-3[0] || A, 712 AF& 4918 A Z 22
3} 7} A 23] Atol| A A|AJSF SARS-CoV-2 A AAF Al Z0] BIZtE e}l Eo| & HHE 31015t 4=
o 2021 39 30Y SR 5915 SARS-CoV-2 TA| AL AIE-2 & 65710 ths]. 2021 3¢
@Al =l Al F O FERA ARGSlS W A E2 AEHA FEf Q] 371 Al Fol EkekA|Tt
R O g2 AEol F) AHg-el0] B A0 AT Fue vl 33, 7ftrte] sars-
CoV-2 A AAFZF ARE- 5912 918t 11 = 2F 0] &= 7|52 Table 13 ZTHI].

e 0 J

d

Table 1. Sensitivity and specificity criteria for the use of SARS-CoV-2 antibody test in the US, UK and Canada [9].

Country Sensitivity Specificity

US FDA 90% overall, 70% IgM, 90% IgG 95% (overall - total)

UK MHRA (the Medicines and >98% (95% CI 96%-100%) on specimens collected >98% (95% CI 96%-100%)
Healthcare products Regulatory Agency) 20 days or more after the first appearance of symptoms

Health Canada 95% for IgG or total antibodies in samples collected 98%

2 weeks or more after symptom onset.
Abbreviations: FDA, Food and Drug Administration; CI, confidence interval.

3. COVID-19 &A| ZAte] AEH {241} 23 7to|=2tel

SARS-CoV-2 HFe|2 27} 2019\ Hol| Z5HA COVID-19 4| A7 #] 18 7 = 5tof]
EJA] ke B 2 COVID-19 FA| ZAFe] E/do] thaliA= oF2] 177} 2188 F-ofth. FAl| HAke]
2850l 78740l thgt ZAl 7hol =2tele ZohH k=T, o5 7ho=atel 2 A &4 0 = 7|
7go] H|a1 9lom ool = 7)o A|&-E o2 Az, UREA O 2 Hio|2| A A HAR= 4
Hol BxA o= o] g 4= 3lom, /Al 2o Fxte] H/JEIS Lot7] fisiA,
I QAo A o] ZH B oLt T Y (herd immunity) A =5 Zobi7] 9134 o] 82 4= Qlck
COVID-19 ZA| HARE COVID-19 49| 52 Hut 3 P &= st 7 2719 gk 3l
o] F2s17] wiEell 54471 e F24 02 UHEA| ot AR 2= 7o) AFsiAl oA
S22 PCROIU ) AR 249 A B2 A Q1 AT 524 0 2 ARgE 4 QM 0] ¢ 127 3t
Z o= Adet 11ge] EY HAlollM FAl 7Pt S7ksAU @3 dgto] o] Fo1xl A9 ol

o

T
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Thsoll COVID-19 &A| ZAke] §-8-d0ll thigh 2} 7ho| =2l W82 g 2l s = )ttt

1) F COVID-19 ZAH Z1Th2] 2 (Guidelines for the laboratory diagnosis of COVID-19 in Korea)

20209 129 3% chetxITbEALe)stel ot Arke| oA 3522 A&SE COVID-19 A
Ak 213 Alagol COVID-19 4| A 2-8-5fl thgh U-go] Lo, A HAk= thao] 28
Soll s wl Al 4 AL 7] E o] ATH10]: (1) COVID-192] JHA| FHE 24 (2) o8}
A 2747 Y A0 = 3 COVID-19 ZrHo] ZoHA] A= AR §421 ALl A 23] o4
S/ = AR 4%, 3) COVID-19¢F AT o7 S FFH(multisystem inflammatory
syndrome)©| 2] 41%|o] Q1 P82 2ish Aldfsh= 732, (4) COVID-19 Aol A X & F4 o] E74
Folat A, (5) Y=t Al COVID-19 FH| AL AR 275k A7te] U=8=2 AHEE 4 9
c}.

2) u)= 2 2] S A KIE] (Centers for Disease Control and Prevention; CDC)2] COVID-19 34| 7
Atol] thgt W5 2] & (Interim guidelines for COVID-19 antibody test)

20201 8 1ol LA 2021 3 170 7HGEHA A2 &2 Wf-go] 3A] 4]
A7) ARe] 7 2 k= 20201 89 HEA= A AARS] S 2 Adter] el &
ol =2 A|ekZ ARESIAY A G 7HsAd ol =2 Abtoll ARSIl 3 71A] testRt AFE-SHH
WAS=7H R RO B = 712 testE ARGOHA] 3 HA A| 2ol /gD 739 F -IA) Alek
02 AAbohs daE|E 52 AR 4= ATk o] ST, 2021 3€ ZAGEHA o] &
ol =& Fxole Ulgo] §lojFlal FAHAL Al =2 Eol= et oplet =2 WIS 71 &
A HAE Al 2kS AREslEfAL 7= QU 5t A AAR] A5 o & A A /g0l ou
D 79 o] Foll FA| A P o= B FH(F AT 2L 4 e B ' COVID-19 E
O] XehS B2oh=t] -8 4= 31 oH, 0]% 2] SARS-CoV-2 ZHH-& Rt 4=
of| thgt FAIE S7sto] AFA e} Al HF o 75 skt &
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ARS-S LrERATE 7] &5 e
717 W-8-9] 2KKey pointsy TH2 2T} (1) A HAH= Hio|2A HAMS TiA]
73 SARS-CoV-2 Z+o] QUL Y52 B3] YA AFEE] oA = Q&
N2 s EAdol wet th2 Aats B 4 9tk 3FHE T JAFE
AHE5R1S W AL A Fo] ARgE|ofok Sttt (3) A HAR: W =
QS Rt WPYEFA A} 9412 0 2 ALgE|ojok & FFH Aot
oF2|7}2] Gitt. 4) HiollA 7]9ke] F3FA| AALR FDA Z1gAHE-5Q1S |
7

ELISA 7|5} 7372 ZotA| AL 18Ahe-590e ottt SokdAl 4
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20 =2 Zhedoll tigh Wl 7532 Felehes tiAld W oz AR E A Qltk (5) B A @

A COVID-19 ©f[g HF & COVID-199] thet A S 375k ol -2 | o2 Al

o HE B oS 7kl 1%t BA e PAEA| eheth HAl2 £ Hio|2iA Tl 334

of thgt FA| 5 frest7] whzoll AR AP Alo] ofsl] =8 FAIE A& S AR

7S WA M2 5 HY 7AA ATts 84 0 & UERdTE (6) COVID-192 SRR AL} o)Al Aled
Il

:L rE >
i
s

W o

2} 23 4% e 4% A e olulol AR A ARt bolaa R
Ze}3 87t gic. 1ol 9 54 o] Sl ARFS astel 35 COVID-19 Ao) o]
oA IR 2 Aelg et oot

3) B2 7+ E}s] o] COVD-19 I ZAtel] thgt 7ho| =}l
20209 818U Lk mf= g ete] AL Aol 87k o] WA O] s H A=
gl[11] ol 22 CDC 71 tE HEgshAl ot omz 2Rkt 7i4E 2o = AJzpett o] Ui
& 2906 S/IEE & 1270 AP o= Ued = 3lo B Y 12Fo= @
AHARS SHA] oL gGLP total Ab A|2FZ ARESIA S/EH - 345000 HAISHIAL Fof Qi
FH o= oA A BHE3)A PCRO| 5/ Q) 3¢ FAAAIE AT 4
o, 4of E}7 | A5 S SRl = FAIARRE PCRES A0l AREShe Z1& BRI 5
o ug-o] 7l o] k.

4) World Health Organization (WHO) SARS-CoV-2 Z1+2] Interim guidance

2020 9 114l W KoM FAZALe] 4852 = 28] 9] PCR AAPF 25 34421
WA o=z oJilo] 7h= 7%, 378719k 245 3 3] E57] ol HA| = FAHARE A 4= ot
1 &]of it 12]. 1432] ZHAollA] seroconversions ERISEAL A A7}t 57F5HA confirmed
case® S A1 4= Uk

5) 2AALsHSlarCO) 21

20204 109 72 RS 2| PolA Z4RI 142 o] Fo] PR HALS] HEAQl AALEA &
5)27] B0l 4] PCR AP} Al AR A9, 40k T % 552 BAjolA] Aol =g

2 27) 9J3l) AR 5 QUTHL o} TH13) 3 T} 2L A90] 88 % QAT o
747 277} BEBSIThT sh A9 37 2k9de] e CoVID-19 BAoll ] Gk A ES
Hakstal7] glol, 94 ZolAke Adal] SlsiA, oAt} Hiale] dH) vke-e wtsl] 9]
s, & el A s mUEs] oM AFRE 4 Tk Elo] ik slAIet 142 o)) 3
17)0] gk 22 0 2 AT gron|, Z4ko] gt PeRo] SAY m AAFETET 7149
=

F>

4
30

6) FHuteh A AL A3
20208 12 14 L EH 2|3 ol| = ZA (evidence)’} U= FA| ZAF 2-2Z0 2 A7 9]
Kk, nucleic acid testing (NAT) ZAFIA] S/d0] AU n| 27 ol Bx4 XgR] o 2 F{chol|x] &
HAEES FRIok7] oA, WERS] FAUALRA, 2ot T8 G5 S 2t o], &
} ZoI2HE Zrotu 7] fial, WAl ¥hS-2 1 7kot7] Sfol ARgE 4= Jlthal 7] QlTH 14].
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CONCLUSION

32 3204 COVID-19 4] ZAR] At COVID-19 A AT chat Fife] 7ol Sefole
231} COVID-19 3] AR AJFE 2} Hnkelo] o2 48 COVID-10 Aghe] SAdA% 7
27 AleFse] BT & P B} el 21e) 9184 ATk Qla) B AAke] M =
7lo] 74z v} ik 22}, 9] HAlol it 2129 elo|el7} S E|oi7o] o2} pere) B
27 219, Z2old 7ele] el MARE Fo| F} okl Was SHE ZAS S3 4
2%, 8% %) 2 A|2) Fola 4 Solq g Ate] £-8-d0] AT YIck 22T o}
PHA| = %3 2341014 SARS-Cov-2 B ZAYS) T2 target antigen).©-2 o} ), ofe of
£ 2o} P o HRl HARSlRIA] ) E5 4717 g At Rejeizie) A
27, M 5 g0 WISk wAl E5o] o Rielukgo] Ajo], wol @t 3| HAL S wel ol o}
2B w ool ojg 7S HlofEiel X Alo] Zslo] A g 7Ate] A B
Aol AT SARS Cov2 B AP AR BRI Zof 48517 AR Ao A7k
ok

ae;

COVID-19 &) ZIAKSARS-CoV-2 antibody testy= COVID-19 7t T HIAIHZ 5 ol Ujoj|
COVID-19 HFo|2{A(SARS-CoV-2)°ll that FAI7F A= U=A1E &Rloke AR, 74 £ 12
FHE HEE]7] AlAsto] A E 2EREQ] 90% o) /ol A FAI7F A E T @Al Q] 2| %5717H 7Y
AN, A SFEE 2po)7t A=t 1G] 49 4 7l ool L, FA|ek 5o v
/doll tisiM = A7 18l Folct. HAPH O 2= § AT AP (enzyme-linked immunosorbent
assay, ELISA), 3F5HHgH 9 27 5 (chemiluminescence immunoassay, CIA), < 3 20t Jefju] s
(immunochromatographic assay), & 2FgAHARH 50| 7= o] AREE| 1L Qlom, AJoko]] ALE-5]
+ x2S F7e 24} A9 SRl wet BEE = F 4 (target) FAI7H 2T COVID-19
A AR A FU Q] 2 70 B AlFol ZEE]of Qlom, Aleke] A x3gte o
2 S (spike) T, N (nucleocapsid) THl, S Tl Z- S10]L} RBD (receptor binding domain) -, 23
L] FEZFARGE] DL 1, o] F Al e} BEE-Sh= SR EH U9 IgG, IgM, IgA, B+ total
immunoglobulin YA HE3SIT}. & 2] Fol| A SARS-CoV-2 A HALe] F7 9 s, U9l &
T COVID-19 FHA| AL 7Ho| E2fRlS ARSI
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