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Comparisons of Latex Agglutination, Inmunochromatography and Enzyme Immunoassay

Methods for the Detection of Rotavirus Antigen

Sook Young Lee, M.D.!; Jong Hee Hong, M. T}, Sun Wha Lee, M.D.?, and Miae Lee, M.D.!

Department of Laboratory Medicine, Ewha Womans University, School of Medicine', Neodin Medical Institute?, Seoul, Korea

Background : Rotavirus is the most common cause of childhood gastroenteritis during winter sea-
son. Rapid, accurate diagnosis is essential for preventing severe complications of rotaviral gastroen-
teritis. The sensitivity and specificity of five detection test kits for rotavirus including latex agglutina-
tion (LAT), enzyme immunoassay (EIA) and three immunochromatographic methods (ICG) were
evaluated in this study.

Methods : A total of 95 stool samples collected from patients with acute gastroenteritis were studied.
The test kits were as follows: LAT (Slidex latex, bioMerieux Vitek, France); three kinds of ICG (Dip-
stick ROTA, Eiken, Japan; SAS Rota Test, SA Scientific, Inc., USA; and ASAN Easy Test Rota strip,
ASAN Pharmacedtical., Korea); and EIA (VIDAS Rotavirus, bioMerieux Vitek). The samples showing
discordant results were reevaluated by reverse-transcription (RT) PCR and clinical manifestations.

Results : Of a total of 95 cases, 56 (58.9%) were positive and 39 (41.1%) were negative. Thirteen
cases showed discordant results. Sensitivity and specificity were, respectively, 85.7% and 100% for
LAT, 100% and 95% for both of Dipstick ROTA and SAS Rota, 86.7% and 87.5% for ASAN Rota strip
and 98.1% and 97.3% for EIA.

Conclusions : LAT was rapid and easy to perform and showed the lowest sensitivity among the
five test kits. ICG showed a good agreement with EIA and RT-PCR. EIA was the best in respect of
sensitivity and specificity, but difficulty in interpretations of equivocal results and time-consuming
procedures were limitations. In conclusion, ICG, which is easy to perform at a low cost, may be an
optimal method in place of LAT for the detection of rotavirus. (Korean J Lab Med 2007;27:437-41)

Key Words : Rotavirus, Latex agglutination, Immunochromatography, Enzyme Immunoassay

8 &
ey
FaERs !
Ahselgd :

MK Rf:

A3} 02-2650-5222, Fax : 02-2650-5222
E-mail : miae@ewha.ac kr

M

r

2007 99 174 HLHBE 1 KJLM2071
2007 119 19

20079 119 1€

o] ] of

§-158-050 Al&A] FHT H5 911-1

AFE dod)E A M £ ¢
o AFAME F 2-5% HEE AKX
Zeplo|#Ae Reoviridaeol 43}

9 Aearele

ARAg=)

dolw[1]
go2].

=

437

Zrjuloleizet 54 ojste] Zololn] W Fuke Sob
2

™ 93], 3] 2 4 (core)



438

o Az w)7to g FAE Y= 70-75 nm I7]¢] RNA u}o|]
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[7-10]. A2 g wejazneIuge nzd utes
Solwr} £ A4 W w0l WE A7 o] AT
& 4 girhy REHYTH1L, 12]

o AFANE Al 71 W] AR TATNE F1Ee] Fow
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He WARLA etk A% B RT-PCR 2 IALAE
ool ARSACR, 2 AAPRe] WAkEe Boleg Hwalgt
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20069 2958 49717 ol 2R AvAL ko] 9]2)

H Zeppolgi s AL 957 WA E SEASHME Slidex
latex (Slidex Rota-kit 2, bioMerieux Vitek, Mercy-I' Etoile,
France) & AF23}91 1, Dipstick ROTA (Eiken, Tokyo, Japan),
SAS Rota Test (SA Scientific Inc., San Antonio TX, USA)
2 ASAN Easy Test Rota strip (oM< 314, &) 9] Al
7 WmEdZelE T H, §4AMAHLS VIDAS Rotavirus
(bioMerieux Vitek) S AFE3ITH Table 1).

o] & ASAN Easy test= 46747 Al3)stgion, 9o AA}
A3}l A 0}‘/}‘3}4 zto)& Holz A= RT-PCR AAE ¥
g3, IFarAS AEs HEAES Stk

F/}E—ﬂi% ‘?-13«4 A 71 HY A ErtE T 9y
AE 2ol weh AlFsigith VIDAS Rotavirus®

¥

2 71E ol Al
71E Ul

wol whek Alskletl HAF A8 AR oF 3080]%
ZA4% Y37 wet 24, 5Y9H 2 PR WA
W kel 0}‘/}3}5 A apolg Hole 3%
ol RT-PCRZ AAstd e, RNA F3E9| Viral
Gene-spin viral DNA/RNA extraction kit (Intron biotech-
nology, /3%, 3= & ARSEIGATE FAlel o] &8 AlEAE VPT
AN FHOR 7 1 97 NEE 14 ARAAAEA 5 ggc
ttt asa aga gag aat ttc cgt, A 5 ggt cac atc ata caa
ttc taa tct, 22} AAGAHA 5 gga cca aga gaa aac gta gc,
A 5 got cac atc ata caa ttc taa tctSF ZYTH13]. 4
AR= RT-PCR &3&(Intron biotechnology)dll 05 uM 1z} Al
) NEES 97 20 ul9 %2 vHEolA 13} PCRS A3319]
t} 22k PCRE 12 PCR AHZ 15 pLol 05 mM 23} A4
AE 05 uM, 15 mM MgCl, 50 mM KCl, 10 mM Tris-HCl
(pH 84), 0.1 mM dNTPs®} 1 unit Tag =¥84(TaKaRa
BIO Inc., Shiga, Japan)E ¥o] & 20 yLZ o] ¥H-SA)A
th. PCR 271 40CellA] 4587 QFARES-S A7l - 94C ol
5E7F HFEA3E & 94°C 18, 50°C 18, 72°C 187 303 & whE
30w, 23} PCRE 12hs} 22 2710 % Asiyieh S A
B2 A719%8t 257 bp A7]¢] AdEe] Ho|d $o= &
=

Table 1. Characteristics of the five different tests for the detection of rotavirus

Slidex o SAS ASAN Easy Test VIDAS
Method
einoas Rota-Kit2 Dipstick ROTA Rota Test Rota strip Rotavirus
Principle LAT ICG (dipstick) ICG (device) ICG (strip) ELFA
Target antigen Anti-rotavirus Capsid protein Capsid protein VP6 VP6

monoclonal Ab

Sample preparation Stool 1-2 mL or Stool 12.5 ul or

supernatant after supernatant after
centrifuge centrifuge
Analysis time 2 min 15 min
Positive result Agglutination Colored lines on

specimen and control

Stool 30-50 mL or

Colored lines on
specimen and control

Stool 12.5 ul or Stool 0.5 mL or

supernatant after supernatant after supernatant after
centrifuge centrifuge centrifuge
15 min 15 min 30 min

Colored lines on
specimen and control

Automated analysis of
fluorescence on 450 nm

Abbreviations: LAT, Latex agglutination; ICG, Immunochromatography; ELFA, Enzyme linked fluorescent assay.
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Table 2. Concordance rate of five different assays for diagnosis
of rotavirus

Dipstick  SAS ASAN o
AT ROTA  Rota Rotastrip EIA N (%)
- - - - - 35(36.8)
+ + + + + 47 (49.4)
- - - - Equivocal 2(2.1)
- + + + - 1(1.1)
- + + + + 4(4.2)
- + + + Equivocal 2(2.1)
+ + + - + 1(1.1)
- + + - - 1(1.1)
- + + - Equivocal 1(1.1)
- + + - + 1(1.1)

Abbreviations: LAT, Latex agglutination; EIA, Enzyme Immunoassay.

Table 3. RT-PCR results and clinical review of 13 discordant cases
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(21%), & iiﬂ}ilﬂﬁmcﬂﬁ T Felont BE s
AN FAEAWAE S0l AL }lﬁ(l %) & °lAT.

Az ooz _4;'45 Ar= 5670|190, MAFZnlE T8
539l Dipstick ROTAS SAS Rota WL 100% UA&<
B9k 2l 233 871(84%), ASAN Rota strip 471(8.6%),
E2RY 11(11%)°] A4 A5 SHOR wyH 2

AR= 3970IgloH, B Aol 100% YAEE BHIA
AIZwET Y HL Dipstick ROTA 274(21%) SAS Rota
271(21%), ASAN Rota strip 271(4.3%), EAHIHA= 17
(1.1%) 0] 19730130t o139 AF=E Hrtek 7t AN 97
o Bole thE ¥ ZottH(Table 4).

£ APl FEASHHY UREE 85.7%, SolkE 100%
2 Eo|x7} 7P =9kom, Dipstick ROTA S SAS Rota: 7l
ZE7} 100%, Bol%7t 95%= NEs} 71 =9tk ASAN
Rota strip& & 957 = 46747 ZAAE A=, 77 E 86,7

Table 4. Sensitivity and specificity of five different assays after
resolution of discordant cases by reverse-transcription PCR

Test methods (N)

Parameter LAT Dipstick ~ SAS ASAN EIA

(95) ROTA Rota  Rota strip (90

(95) (95) (46)

True positive 48 56 56 26 52
True negative 39 37 37 14 36
False positive (%) ~ 0(0.0) 2(2.1) 2(21) 2(43) 1(1.1)
False negative (%) 8(84) 0(0.0) 0(0.0) 4(@6) 1(1.1)
Sensitivity (%) 85.7 1000  100.0 86.7 98.1

Specificity (%) 100.0 95.0 95.0 87.5 97.3

Final positive cases 56, negative cases 39.

*Excluding five equivocal results.

Abbreviations: LAT, Latex agglutination; ICG, Immunochromatography;
EIA, Enzyme Immunoassay.

No. Dipstick ASAN EIA - . ) Final
Case LAT ROTA SAS Rota Rota strip (test value)* RT-PCR Clinical diagnosis interpretation
67 - - - NT (104) - AGE, Imperfecta anus -
42 - - - - (165) - GERD -
37 - + + + M - AGE -
16 - + + + (2754) - Neonatal convulsion -
11 - + + + (1377) + Rotaviral enteritis +
17 + + + - (1836) NT Rotaviral enteritis +
27 - + + - (30) + Rotaviral enteritis +
28 - + + + Eq (255) + TTN +
29 _ + + + (2355) + TTN +
43 - + + - (529) + AGE +
48 - + + + (108) + AGE +
50 - + + - q(184) + Rotaviral enteritis +
52 - + + + (438) + Convulsion +

*EIA test value, patient’s test Relative Fluorescence Value (RFV)-Standard RFV.
Abbreviations: RT-PCR, Reverse-transcription PCR; LAT, Latex agglutination; EIA, Enzyme Immunoassay; AGE, Acute Gastroenteritis; GERD, Gastroe-
sophageal reflux disease; TTN, Transient tachypnea of newborn; Eq, equivocal; NT, not tested.
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