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Diagnostic accuracy of a rapid antigen test kit for identifying COVID-19

infected patients in the Emergency Department

of Somdejphrajaotaksin Maharaj Hospital, Tak Province

ABSTRACT

Due to a significant serge of COVID-19 in communities and workplaces, the use of
antigen test kits (ATK) to identify COVID-19 patients was therefore initiated in Thailand. This
observational analytical study aimed to assess the performance of using ATK to identify SARS-
CoV-2 infections in ED patients with and without symptoms, as compared to the gold standard
reverse transcription polymerase chain reaction (RT-PCR). The study was conducted using data
compiled from the hospital’s electronic database of outpatient medical records. Sensitivity and
specificity of the ATK were calculated overall and also according to the patient symptoms.
Assay sensitivity was assessed according to the cycle threshold (Ct) values. From September 1St,
to October 315t, 2021, there were 382 ED patients screened by using both ATK and RT-PCR
through nasopharyngeal swab. The ATK’s sensitivity was detected at 72.22% (95%Cl=46.52-
90.31) while the specificity was 99.18% (95%CI=97.61-99.83). The values of sensitivity and
specificity in detecting SARS-CoV-2 using ATK in symptomatic versus asymptomatic patients
were similar. The ATK’s sensitivity value rose to 100% when Ct values were less than or equal
to 20 and fell to 20.00-33.33% when Ct values were greater than 30. In conclusion, the use of
ATK benefited a COVID-19 screening among ED patients as it yielded high specificity values,
making immediate isolation of COVID-19 infected patients possible. The limitation of using this
ATK was found when patients had low viral loads in the upper respiratory tract (or patients with
a high Ct values). The ATK might not be able to sufficiently identify SARs-CoV-2 infection in this

group of patients.

Keywords: Rapid antigen test kit, SARS-CoV-2, COVID-19, Emergency department

UNin

UszwdAlnendgyiumsszuinuedlsa COVID-19
Feurt 2563 Tsamenunaaufanseidnnnduy
111977 Juresnsiunistesiunisunsnszane
wolulsimenuia lnensiaansaamaiannmaiy
melaaIe3s Reverse Transcription Polymerase
Chain Reaction (RT-PCR) iilonsaavnansitugnssy
v03l15% Severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) a@svadlsalain
19 Tugthennaefifienisveslsnfndonaiu
mela §iisefRduidlnddaduasiuduinide
1Am 19 M’%ammﬂﬁuﬁLﬁaqgaﬁwuﬁmiizmm
Junquieu uardaiuiinenuunedtasluves

WARZLALN I@Sﬂqjﬂﬁg\uﬁu Potential contaminate
zone 58MIN950HANTIA RT-PCR Faidlun1snsag
mavesfiRnsiluinasgulunsidadonis
finite SARS-Cov-2 nsdifinansaslinuide Seay
feluuouluiiuisadmiudaeitiluly siuds
IN15915999M1a157UgN 351 VeILITA SARS-CoV-2
fUnefidewiinonsluiesindauazyhnaoann
838 RT-PCR iilewdengUasuas Joafunns
svunvesdeluiosnasnuaziesingn n13msae
RT-PCR vhlaetnimafiansunnefifussaunisel
UAZHIUNINAOUAINT I QYLABNTUINIFERS
nswng lnevieslfuRnisassiuniudiegeans

Lanna Public Health Journal Volume 17 N0O.2 15



Aaugndavlunisifiadusavgansranadatiaufiauadgiaiialunisswy

davasnmadumelafidsnsiauaginnismes
$1uan 1-2 seusiotu vhiliunsadimsmenuse
paasseruAunGY 24 Falumdniiuiiesg
mMAdadeRnnazuiug uesduseney
fidAlunismugumisszuinveslsalaia 19
[Hesanenisuazenisuansveslsamiloudy
Imﬁm%@muﬁww%ﬁm sudmumsinide
wuulsifiennislé mansamanstusnssuenie
1¥alneitu1nIgIunien1snga RT-PCR sasld
srgghaltunsAiuNIsuaIeUNaRd 19ty
a Frludluriesufifinig deduafinisiaunyn
As19VLTelAIA Rapid antigen test (RAT) 3o
Antigen test kit (ATK) Tu #938n1smsaavileing
uazsIn37 ansaviueniesUfuRnisla vinli
Prelumsidadegfiade sudsdanuidudalse
Iisansatummzanluniansujiausesiiu
L1113 TIAAIYYANAABUKBUALIU (Antigen
test  kit: ATK) agdinaula (Sensitivity) Lag
ANTIUNIE (Specificity) HBNIINITATIAAEY
RT-PCR  TagosAniseundelan lanuzirinly
flufififigtAnisaiveslsn (Prevalence) 11N
saifusesay 5 awnsaldyansialain 19
wuuLfasufidanulunnniviewindufesay
80 WarANTNNIZUINNIMTBWINAUTR8aY 97
delfisuiun1sngia RT-PCR - anunsovunld
dmfunisasinumgUlieseglnd nisaeuaiu
lsauazdnmiugUinisaiveslsaluguaula
(World Health Organization, 2020)
Uszinalnedinisdn ATK unldereduisiou
nInIes 2564 Lieannaniunisailssmnelne
freaunugtaelalin 19 Wuluegrsreidants
TugupLLaZanIUUTENOUNITUAEWIN NTENTH
71515048 (2564) epnUsenaluIUURN1S
psRfANseNY ATK wagnsasanidielain 19
Tnofluuamisufdalunisasiadansesiialy
A TUNENUIAUALUBNANTUNEIUNA LU NITAUN
Begn sRumEaeiinin nsAnmugduda

16 MIaTasIsUauaILLT UM 17 adud 2

Wiradiagaladn 19 Maisunissnluinunaniin
W TFTINLILIAFAULAINS LI NN FUNUIGIY JWRTANN

Tnéddmdosgs mnnsrade ATK wdmaiduuan
wspnuiuRndodnie winsemsenssugy
liilfoenduuziinAeaifunisin ATK sldfanses
nsadfugUagl i dugUagluanumeua
Tuleudsniay 2564 wunisszuradungy
fouiveduisluusunenginssuvoslsaneuia
aufanszidninduaming feaiteladn 19
saviedu 12 518 Tnsdunolild sautuny
faefndoladn 19 Tugugunansuvisiaglad
UseiRdudaiiaeiudu luwsiiuiisinedios
Jmianin lsane1uadeanuinsn1steaiunis
undszuinvedelain 19 melulsmeualag
11511 ATK anldiflednnsesguaennsiod
Jndudesususnuidilulsmeiuia saufedn
nsesgAfisndudesuouiithe nmsnsaase
ATK @nsariladinauassing laeinusiogn
NYemadlnsayn srunalanigly 15-30 wii
Tsmeuaauiansziiranduuvnsald ATK 7
HIUNEUIINITFUTBIAINBIANITBIMTUALEIVBY
Usealne fadunsfnunifsdingussasdiiie
NAFDUUITEENTNINVDIYANATBUNITATIA
woudiau lunsihunldnsraguaedinaylaid
o1 sdldfulsaladn 19 AeansIvgsFme-
anidu elieuRuitnsanmsgiu RT-PCR
foyatagdredszidiuunnisnisdosiunis
uninszareidelulsmeuiaifisameniolily
1Y ATK fansosUaefisuliduduaelusonds
T¥dansegnanueuihtheuuvertaely

8n13ANEN

Asanetifunisineidelnenisdaunn
\ B3R89 (Observational analytic study) LAy
usudoyanndiniuinsiviesgime-anidu
1SINYNUIAAULAINTZLIIMINEULINTIY TEUINS
$udi 1 fugtou S 31 ganau 2564
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infected patients in the Emergency Department

of Somdejphrajaotaksin Maharaj Hospital, Tak Province
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YDIUTHN Shenzhen Lifotronic Technology Co., Ltd.
Hugeerfdudnuvaradu Tnsldndnnns
Gold Immunochromatography Assay (GICA)
\Wonsramusuiiauinaalownudnveaiie SARS-
CoV-2 wuuLdanmnIn fogreiilddmiunis
NAADUAD Anterior nose swab (Nasopharyngeal
swab e Nasal swab) Inafiusegndlaluen
anafianluyanaaey yuliitelnsaaynluan
athetion 10 ads udrUnandvaeaneafiogis
Tunaeaneafiagsasiulunquiiedns (Sample
well) T 5 118a LAID1UNE ASUVAABUNAIRN
wenfIBgeTiign 10-15 Wil Fus uraliu 20
U7 Wauan (Positive result) winuau C (Control
line) wazuau T (Test line) %uﬁq@uamdwﬁ WOURLIU
voutialada SARS-Cov-2 oy lufedwngia dau
Waay (Negative result) inwau C (Control line)
Fuisaduier wansilifvoufourestelia
SARS-CoV-2 Tudsdnsrandefiuunaiesnin
seRUmanTiavadeUIzannsansainlilngen
Limit of Detection ¥8YARTIARD: 4.25%x102
TCID50/ml @1 Cycle Threshold (Ct) Ejﬂ?jmﬁ“qﬂ
avRaIsonTIalinauIn Wewleufuis RT-PCR
fio: Ct>30.53 1ilons7a%1 ORFlab cene uas
Ct>29.07 Wlons1am1 N gene (USEMLlSuwes,
2564)

2. yaneagey RT-PCR Detection Kit d1m3u
A5991115d 2019 Novel Coronavirus (2019-
nCoV) RNA (PCR-Fluorescence Probing) A78¢14
mnmmﬁumaﬁ%aLﬁumﬂsﬁaa‘[mwa"hﬂgﬂ%gﬂ
wiulu Viral Transport Media (VTM) waziindevios
UgummwaﬂammmﬂumamLﬂuammu g
Snwgumgin 2-8 ALY szwaqﬂg‘umms

Lanna Public Health Journal Volume 17 NO.2 17



Aaugndavlunisifiadusavgansranadatiaufiauadgiaiialunisswy

wLfvinwadsdnanuumuauguvniiagi
msmrafiegnmniu fuar 1-2 A Tnesreriom
vosddmsenfusnwliiiu 48 Falusnou
N3M373 RT-PCR vin1sanalisanae Viral DNA/
RNA extraction kit, Tianlong®Libex mm%’umau
fuuzhwesu3tn 19ven RT-qPCR o Detection
Kit for 2019-nCoV (PCR-Fluorescence) version
1/1 U3¥W Da An Gene @afifuduunglunis
M9 ORFlab Uag N genes wazyinujasen
real time RT-PCR #e1a303 abCyclerQTMreal
time PCR system (U3%% Al Biotech) sglusinsu
abCyclerQ manager Imawﬂgumwmﬂumuﬂama
fin Ct azeuimuideliare <40 (U 939
wanAeaniy, 2564)

SuUABUNISANEN

Nudeyannssuutuiinoysudeudidnvselind
dwsugheuenvadlsmeuia mauly Ay
RN LLf-JﬂﬂﬁiJVl@J‘Uiu’JGl%i@a’lmil,mmﬂLL‘W‘VIEJ
aqaammdmm 19 ﬂ‘l_lﬂallﬂ/lvl,ima’lﬂﬂi WayuI
mmi’gLLamammLW%LL&JﬂmuUimmhiaIma
14pn Ct

1. dnwazdoyanld Toun e o1g UszTa
21715028 LasNaN1IASIARIY ATK

2. Sauslunsansia RT-PCR wazaiingnoths
YDIAINTID

3. S1UIIUNANITATITNSAALTD SARS-CoV-2
M85 ATK wag RT-PCR

Aiiufiegnndomddnsaaynde wnnduaz
weuraviesgURme-gniduniesiesnasaillisy
mseustlumsifivddinsia nsnagousie ATK
‘VTWI@EJLLWMéLLazwmma;:JﬁﬁmﬁwﬁLﬁuﬁaa'qm’m
Wil drunsiiufieg19dansia RT-PCR viene
LNVIELAENETUIAVDIV DI URMA-NLAUYS BHLN
AUaelu lnediegrannmaiunelaazgnings
weaufuRnsvadlsmenuiasmeisnisiiulunass
Wuanady ddandsanniiudlegislaifiu 30
W Wars1uUTIY RT-PCR dhetdmindimedna
nsuwnngfdanuduigluiesufuanisues
TsmenunaBssnunasinasgILannRAnemans
NISUNNE

18 MIansansIsaauaIuun U 17 adud 2

Wiradiagaladn 19 Maisunissnluinunaniin
W TFTINLILIAFAULAINS LI NN FUNUIGIY JWRTANN

Y aa a

n3asizndeya lagldadfdanssuuiuas
GREIRALIYHLY I@&Jﬂ%auﬂsﬁmﬂaﬁ’ﬂﬂLﬂuﬁi’wmu
uaziowas IuﬂimmauaLmﬂimmwmmwmm
wuvUnRaziausiieanadsuazdiudouuy
1933 U drudeyaideinadiiniswanuad
Und dauemeadsegiuiidenialng ldana
\Wepyuu lAuA Independent Samples t-test,
Fisher's Exact Test waig Mann-Whitney U L‘WIE]
nadeUTEdRyN19adAT 0.05 wonani Al
AUINNNE AVITUIENaUIN (Positive predictive
value: PPV) liazavinuneiaay (Negative predictive
value: NPV) AruwralaelalusinsuAiuiaais
paulal (MedCalc software Ltd., 2021) WLaua
fhetsauAdesiu 95%

QEETVIECIEHGHIPLERR

mideifldriumudiureunnanznssunis
P3esyaulunyudlsameuaduianszidInIndy

umswmamﬁ 19/2564

HaN15ANYI

YITLYL nmﬁﬁﬂmﬁaﬁ’ﬁmuﬁﬂaaﬁ%’ul”ilﬂu
fUasluainieansraguimn-anidusianue
1,215 518 1§3unsas2ansinide SARS-Cov-2
4 ATK waz RT-PCR $1u7u 382 518 Anvmnis
yhldvosnguiiegrnduguds fouay 58.12
AssegIuIesenyeyil 44.00 ¥ fUaeilenger
Tuaa 15-65 U $esay 67.50 laiflornsiidnls
Aulsaladn 19 Sowaz 69.63 uavinan1ingia
sy ATK 1uuan Jevag 4.00 famaedi 1

AR TN INTINLTD SARS-CoV-2
1038 ATK Weolteuiy RT-PCR agfifonay 72.22
(95%C1=046.52-90.31) TArlndiAssiulunguiis
waglifienns Taenguiiedilonnis dawh
oefi¥eray 71.43 (95%C1=41.90 -91.61) dIung
Liffons fawlhegiifesas 75.00 (95%CI=
19.41-99.37) AIMUTUNILYDINITATIVAE ATK
wuinganifesay 99 lunnngu famsned 2



Diagnostic accuracy of a rapid antigen test kit for identifying COVID-19
infected patients in the Emergency Department

of Somdejphrajaotaksin Maharaj Hospital, Tak Province
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AIWFIH 13 5 361 3 12.22% 99.18%
(3.40) (1.31) (94.50) (0.79) (46.52-90.31)  (97.61-99.83)

19113 10 4 102 1 71.43% 99.03%
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Taigl 3 1 259 2 75.00% 99.23%
91N19 (1.13) (0.38) (97.74) (0.75) (19.41-99.37)  (97.26-99.91)
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A191991 4 UAASANYUEVBITIATINULYE SAR-CoV-2 Ae/35 RT-PCR LeNAUNAN1SATIAnNIE ATK

7573 RT-PCR WULYD

daya ATK Wauan ATK waau p-value
N=13 518 (529a2) N=5 518 (3owaz)
91g @), MeanS.D. 48.62+19.86 51.60+29.52 0.806
LINF
¥ 5 (38.46) 3 (60.0) 0.608"
AN 8 (61.54) 2 (40.0)
amsilanulsalainig 1.000"
Yoot 10 (76.92) 4 (80.00)
Laifionnng 3(23.08) 1(20.00)
szezinaniuaInTuiisuionnts
median (Q1, Q3) 2 (1.00, 2.25) 2.50 (1.25, 3.75) 0.415"
(min, max) (1.00, 5.00) (1.00, 4.00)
Ct value of ORFlab genes
Mean=S.D. 25.21+4.36 31.61+6.56 0.0Z7|*
(min, max) (18.93, 32.17) (20.32, 37.04)
Ct value of N genes
MeanzS.D. 20.47+4.37 31.3246.22 0.017"
(min, max) (17.17, 32.32) (20.54, 36.40)

'Fisher's Exact Test, Mann-Whitney U, ‘Independent Samples t-test
*p-value<0.05

A135199 5 annuliwazaud iz vesyanagaukouiau wenaudsunaliSalagdeainan Cycle
threshold 8981 ORF1ab

RT-PCR
ATK Ct ORF<20 Ct ORF>20-30 Ct ORF >30
positive | negative | total | positive | negative | total | positive | negative | total
Positive 1 3 a4 10 3 13 2 3 5
Negative 0 361 361 1 361 362 al 361 365
Sensitivity 100.00 90.91 33.33
(95%Cl) (2.50-100.00) (58.72-99.77) (4.33-77.72)
Specificity 99.18 99.18 99.18
(95%Cl) (97.61-99.83) (97.61-99.83) (97.61-99.83)
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RT-PCR
ATK Ct N genes <20 Ct N genes >20-30 Ct N genes >30
positive | negative | total | positive | negative | total | positive | negative | total
Positive 1 3 4 11 3 14 1 3 4
Negative 0 361 361 1 361 362 4 361 365
Sensitivity 100.00 91.67 20.00
(95%Cl) (2.50-100.00) (61.52-99.79) (0.51-71.64)
Specificity 99.18 99.18 99.18
(95%CI) (97.61-99.83) (97.61-99.83) (97.61-99.83)
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infected patients in the Emergency Department
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