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Clinical usefulness of rapid antigen test to detect respiratory syncytial virus infection

Hyung Su Kim, M.D., Hee La Kim, M.D., Ki Hyung Park, M.D." and Kyung Soon Cho, Ph.D."

Department 01” Pediatrics, Clinical Pathology, Busan Medical Center, Busan, Korea

Bacteriology Dmszon

Busan Metropolitan City Institute of Health & Environment, Busan, Korea

Purpose : Respiratory syncytial virus (RSV) is the most frequent cause of lower respiratory infections in infants and young
children. Early detection allows quarantining of infected inpatients to prevent nosocomial transmission and to choose a
treatment. To achieve rapid reporting, to facilitate prompt antiviral therapy, and to avoid unnecessary use of antibiotics, an
easy, rapid diagnostic method for RSV is needed. We evaluated a lateral flow immunochromatography (RSV Respi-Strip test,

and EIA (Fnzyme immuno assay) compared to RTPCR

Methods : From April 2007 to March 2008, 112 consecutive respiratory specimens (nasopharyngeal aspirates, throat swabs,
tracheal aspirates, sputum) from patients who were suffering from the clinical signs and symptoms of respiratory tract infection
were enrolled in Busan. Atotal of 112 patients were tested with RSV Respi-Strip (CorioBioConcept, Belgium), FIA and RT-PCE

at the same time.

Results : Of the 112 specimens tested, the number of children who showed positive results at RT'PCR and Respi-Strip were
45 and 42, respectively. The Respi-Strip rapid antigen test had a sensitivity of 88 % and a specificity of 94 % The positive
and negative predictive values were 90% and 92 % respectively. The agreement was 83 %

Conclusion : In our study, the rapid antigen test had as much sensitivity as any method for detection of RSV. The test has
many advantages such as easy performance, simple interpretation, and rapid results. If the rapid antigen test is widely
applied in the clinical setting, the may be useful for diagnostic and epidemiological studies of RSV infection. (Korean J

Pediatr 2008:51:1071071-1076)
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Lo F2 ARE HAFAR AL HAEEE vholy 2, A A9
HAAel wet Solxwe} vizker) gkl 4 = wao] Y.
HT FE B e GHA FF 54 A vkS(reverse trans-
cription polymerase chain reaction, RT-PCR)< & UL E
Holal glo] AxmdHE tAlsta glvk kA Wh Blg-o] v
obz] g ztE AAbde] WA i EF5tE WS FDA %)
o] glrh Aol whdoelth 2 wbdel A& g9l FHAlE wa
A g ghekabd A W AE AlE o0, ol 3 gL RSV
ZAE 274 AAg drtolg ~A R A5d F glom FAA
oEES FY 5 A3 AP FYES et 5 gt

graphy)®] RSV-RespiStrip (C-1006, CorisBioConcept, Bel-
gium)¥ 7]&2] EIA¥ S Directigen RSV assay (BD Micro-
biology Systems, Cockeysville, Md, USA)E RT-PCR Z3&
EFOFE H A dho] A% gl kel e A &
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1) RespiStrip RSV rapid antigen test

A& g Habe SW 55 WY AReEIHIY RSV-
RespiStrip rapid antigen testZ ©]-&3}th RSV 44 a1 7
Al Fole] HQlF ZFHE 025 mLE 0.25 mLe extraction
Buffer tubed Ril 10+% A% Aol wjeFslil WA lateral
flow strip= test tubedll H<th 1 th 15% A% Mg & 5
SHAl vk A 2ddo] 3 AF A A e o
g gt

2) EIA

EIAE Directigen RSV assay & AFH&-3F3t). F 250 ulLo] 7
A7y Bastil GHEFE F RSV Al gy g3 o A E o] &
o EIAMHO R 158 AR £Q8Are] Fasir)

3) RT-PCR

RT-PCRE b4 Al B3l 344 A5 ele] o] =)stlvk RT-

PCR AAPEHS WA A vhole] 2 wigFie] 140 yL ZH5-H
QIAamp Viral RNA Kit (QIAGEN GmbH, Germany)E ©|-§&
3t RNAE F=319th 53 RNATE 40 uL®] premixture”t
59 90 multiple RT-PCR premixture (Cat. No. CDM1001,
COSMO, Korea)ell 10 uLA 371ste] $4bg27]6 tubed 3L
42°Coll A 1417 WEEAI A DNAE 84120 F,04C, 387 W

AlA 94°C 1%, 54°C 18, 72°C 1% 353 dh&53 o5 72°C 783
gsto] 4Tl AR AT SZ " PCR e 1.5% agarose
gel (0.5x TAE buffer)ol A 7] d-53to] 1ttt & A4
7He 5AIZ A&7t Haskd.

3. 84 24
RT-PCR 74kt EIA®] W& RSV-RespiStrip®] A2 W

Table 1. Clinical Characteristics of RSV Infection and the
Results of RSV Res-Strip, EIA, and RT-PCR for RSV Detection

2007
Number 112
Sex (M:F) 73:39

Mean age (y) 2.18+2.34 (2m-15y)

Age distribution

<1 year 51 (45%)
1-3 40 (35%)
3-6 16 (15%)
6-15 5 ( 5%)
No underlying disease 86 (76%)
Underlying disease
BPD 10 ( 8%)
CLD 5 ( 4%)
CHD 5 ( 4%)
NMD 3 (2%)
Apnea 2 (1%)
Immunodeficiency 1 (0.8%)
Clinical symptom and sign
Coughing 108 (96%)
Wheezing 89 (79%)
Rhinorrhea 71 (63%)
Fever 62 (55%)
Tachypnea 62 (55%)
Dyspnea 42 (37%)
Treatment
Inhaled bronchodilator 84 (75%)
ICS 71 (64%)
Anti-leukotriene 67 (60%)
Anti-viral agent 47 (42%)
No treatment 38 (33%)

45/112 (40%)
42/112 (37%)
39/112 (34%)

RT-PCR (positive)
RAT (positive)
EIA (positive)

Abbreviations : RSV, Respiratory syncytial virus; EIA, Enzymeim-
muno assay; RT-PCR, Reverse transcription-Polymerase chain re-
action; BPD, Bronchopulmonary dysplasia; CLD, Chronic lung dis-
ease; CHD, Congenital heart disease; NMD, Neuromuscular disease;
ICS, Inhaled corticosteroid; RAT, Rapid antigen test; PPV, Positive
predictive value; NPV, Negative predictive value
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Table 2. Comparison of RT-PCR, RSV Respi-Strip, and EIA to Detect Respiratory Syncytial Virus

RSV Respi-Strip test EIA

RT-PCR

+ - Total + - Total
+ 40 5 45 38 7 45
- 4 63 67 4 63 67
Total 44 68 112 42 70 112
Sensitivity (%) 40/45%100 = 88% 38/45x100 = 84%
Specificity (%) 63/67x100 = 94% 63/67 %100 = 94%
Positive predictive value (%) 40/44 %100 = 90% 38/42x100 = 90%
Negative predictive value (%) 63/68 <100 = 92% 63/70 <100 = 90%
Agreement (kappa) 83% 79%

False positive value (%)
False negative value (%)

4/67%x100 = 5.9%
5/45x100 = 11%

4/67%100 = 5.9%
7/45x100 = 15%

Abbreviations : RSV, Respiratory Syncytial Virus; EIA, Enzyme Immuno assay; RT-PCR, Reverse transcription — Polymerase chain reaction
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Table 3. Results from All 112 Specimens Included in the
Study

RT-PCR Respi - Strip EIA Number
+ + + 35
+ + - 5
+ - + 3
- + + 0
+ - - 2
- + - 2
- - + 0
- - - 63

Abbreviations : RT-PCR, Reverse transcription - Polymerase
chain reaction; EIA, Enzyme immunoassay

Table 4. The Positive Result of Nasopharyngeal Aspirates,
Throat Swabs, Tracheal aspirates and Sputum according to
specimen site

Specimen site Number RT-PCR Respi-Strip EIA

Nasopharyngeal 73 37 (50%) 34 (46%) 32 (43%)

Aspirates

Throat Swabs 26 8 (30%) 8 (30%) 7 (26%)
Tracheal 6 0 0 0
Aspirates

Sputum 7 0 0 0

Abbreviations : RT-PCR, Reverse Transcrption—Polymerase Chain
Reaction; EIA, Enzyme Immunoassay
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Fig. 1. Interpretation of rapid antigen detection results. The ap-
pearance of a pink to red line means positive results. If respi-
ratory syncytial virus antigens are not present or are present at
very low levels, only a red control line appears.

iilbp  Postive regstive

Fig. 2. Detection of respiratory syncytial virus with RT-PCR. 100
bp : Molecular weigh markers (100 bp ladder). Positive : Respiratory
syncytial virus (577bp). Abbreviations : RT-PCR; Reverse trans-
cription — Polymerase chain reaction.
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