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Evaluation of Rapid Antigen Test for the Detection of Norovirus Infection: Comparison
with ELISA and Real Time Quantitative Reverse Transcription PCR Assays

pl

Aoia Asl B LR SI0ILE - ABHY - ARIA - SR YSE - ofFer
Hyun Soo Kim, M.D.", Kyung Hee Kim, M.T.", Hye Won Kwon, M.T.", Tae Yeong Kang, M.T.", Mina Hur, M.D.?, Han-Sung Kim, M.D.",
Jae-Seok Kim, M.D.", Wonkeun Song, M.D.", Hee Jung Kang, M.D.", Kyu Man Lee, M.D."

StCHBtm ofmichst RITMClsImAL, ZITThstm Olnirtst KIEtAe/BtmAY
Department of Laboratory Medicine', Hallym University College of Mecidine, Seoul; Department of Laboratory Medicine?, Konkuk University
School of Medicine, Seoul, Korea

Background: Norovirus is a leading cause of epidemic and sporadic acute gastroenteritis worldwide. Because of the rapid transmission of the
virus, early detection is important to prevent outbreak of norovirus infection. To evaluate the performance of a newly introduced rapid antigen test
for detecting human norovirus in stool specimens, we compared it with the established ELISA test and real time quantitative reverse transcription
PCR (qRT-PCR).

Methods: One hundred and eighty-four stool samples were analyzed by rapid antigen test (Denka-Seiken, Japan), ELISA (R-Biopharm, Germany),
and gRT-PCR (R-Biopharm, Germany). Overall percent agreement, percent positive agreement (PPA), and percent negative agreement (NPA) of the
rapid antigen test in comparison with ELISA and gRT-PCR were obtained.

Results: Positive rates of rapid antigen test, ELISA, and gRT-PCR were 44.0% (81/184), 51.6% (95/184), and 42.9% (79/184), respectively. Sev-
enty samples (38.0%) showed all positive, and 86 samples (46.7%) showed all negative results by three methods. Overall percent agreement of
three methods was 84.8% (156/184). Overall percent agreement, PPA, and NPA of the rapid antigen test in comparison with qRT-PCR were 89.1%,
88.6%, and 89.5%, respectively, and those of the rapid antigen test in comparison with ELISA were 90.2%, 83.2%, and 97.8 %, respectively. Total
procedure of the rapid antigen test was finished within 20 min.

Conclusions: Rapid antigen test was easier and quicker to perform, and showed high agreement rates with ELISA and gRT-PCR. This test may
be useful for rapid screening of norovirus infection.
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Table 1. Comparison of the results of ELISA, rapid antigen test, and
real time RT-PCR assays for the detection of norovirus in stools

. . Real time .
0

ELISA Rapid antigen test RT-PCR No. of specimen (%)
Positive Positive Positive 70 (38.0)
Positive Positive Negative 9 (4.9)
Positive Negative Positive 8 (4.3)
Negative Positive Positive 0(0.0)
Positive Negative Negative 8 (4.3)
Negative Positive Negative 2 (1.1)
Negative Negative Positive 1(0.5)
Negative Negative Negative 86 (46.7)
Total 184 (100)
Positive rate of rapid antigen test: 44.0% (81/184)
Positive rate of ELISA: 51.6% (95/184)
Positive rate of PCR: 42.9% (79/184)
Overall percent agreement among three

methods: 84.8% (156/184)
Overall percent agreement of rapid antigen test

compared to PCR: 89.1% (164/184)
Percent positive agreement of rapid antigen test

compared to PCR: 88.6% (70/79)
Percent negative agreement of rapid antigen test

compared to PCR: 89.5% (94/105)
Overall percent agreement of rapid antigen test

compared to ELISA: 90.2% (166/184)
Percent positive agreement of rapid antigen test

compared to ELISA: 83.200 (79/95)
Percent negative agreement of rapid antigen test

compared to ELISA: 97.8% (87/89)
Overall percent agreement of ELISA compared to

PCR: 90.2% (166/184)
Percent positive agreement of ELISA compared to

PCR: 98.7% (78/79)
Percent negative agreement of ELISA compared to

PCR: 83.8% (88/105)
A 2)$-(percent negative agreement, S-0]%)-2 895% (94/105)

2
AL, A& A AR ELISAR O] thgh FPUX &2 83.2%
(79/93), S UA]E-2- 97.8% (87/89), ELISAL] AIA 748k RT-PCR
Holl et FALAE-E 98.7% (78/79), SALAE-S 83.8%
(88/105)01%0tk Al AR 1 EYAE B3l 2871 AR

PCRY SAQl 97t 97, ALAFAZIARE 242 A9 87,
ELISATE 9401 7497} 871, Aldsabelaabat 9b4ie) 497} 24,

AP RT-PCRYE 93421 739 170] Yl h(Tables 1, 2).
A7} 22 Y= ELISAO.D,; optical density)@} AA|7F
AJ5F RT-PCR (Ct; threshold cycle), 12|31 Al&EHAHAR 7H0] Ay
4 Fig, 1300 Lhehuiglc, A4 07IA I} ELISAS] AT U
B Fig. 1914] A4RUEALS A0 R et AL de
ELISA S35 (0.D) Fro| Yokl A& AAR OFAL ELISA 533
(0D, gho] #=A U= 97t thi2o] 12, ELISA 533
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Table 2. Specimens showing discrepant results among the ELISA, rapid
test, and real-time RT-PCR assays for the detection of norovirus in stools

ELISA Rapid Real time

Specimen (OD) test RT-PCR(CY Age/Sex  Clinical characteristics

1 P (0.30) P N 5 months/F Intussusception

2 P (0.34) P N 30 days/M AGE

3 P (0.43) P N 12 months/F  Acute pharyngitis

4 P (0.52) P N 1 month/F Sepsis, AGE

5 P (0.34) p N 18 days/F Sepsis, AGE

6 P (3.24) p N 26 months [F AGE

7 P (0.29) p N 27 months/F AGE

8 P (0.23) p N 62 years|F lleus

9 P(3.12) P N 21months/M AGE

10 P (0.33) N P(30.23) 12 months/M AGE

1 P (3.10) N P(2096) 19 months/M  Acute bronchiolitis

12 P (0.63) N P(22.59) 18 months/F AGE

13 P (0.36) N P (25.14) 17 months/M AGE

14 P (1.02) N P(28.23) 16 months/M AGE

15 P(1.14) N P(24.87) 9 months/M  R/O Gastritis, APT

16 P (0.72) N P(33.33) 16 months/F AGE

17 P (1.04) N P (23.56) 6 years/M AGE

18 P (3.12) N N 26 months/M Croup

19 P (0.35) N N 3 months/F Acute tonsilitis

20 P (0.55) N N 20 months/F AGE

21 P (0.42) N N 5months/F  Acute gastroenteritis

22 P (0.54) N N 2 months/M Fever

23 P (0.51) N N 3 years/F Acute bronchiolitis

24 P (0.37) N N 9 months/F AGE

25 P (2.96) N N 3 years/F Pneumonia, AGE

26 N (0.086) P N 21 years[F Pseudomembranous
colitis

27 N(0098) P N 19 months/F  Kawasaki disease

28 N(©O076) N  P(2441)  5years/M AGE

Abbreviations: P, Positive; N, negative; M, male; F, female; O.D. optical density; Ct,
threshold cycle; AGE, acute gastroenteritis; APT, Acute pharyngeal tonsillitis
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ELISA (0.D)

Negative Positive

Rapid antigen test

Fig. 1. Correlation of rapid antigen test results with ELISA results.
Abbreviation: 0.D., optical density.

Negative |-

Real time RT-PCR (Ct)
S 8 &8 8
T T T T

S
T

0 | |
Negative Positive

Rapid antigen test

Fig. 2. Correlation of rapid antigen test results with real time RT-PCR
results.
Abbreviation: Ct, threshold cycle.

ELISA (0.D)

0 | | | | -
0 10 20 30 40 50

Real time RT-PCR (Ct)

Negative

Fig. 3. Correlation of ELISA results with real time RT-PCR results.
Abbreviations: Ct, threshold cycle; O.D., optical density.
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