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Dengue fever, Japanese encephalitis (JE), and yellow fever (YF) are the
three important reportable diseases belonging to Flavivirus family in Taiwan. It
IS important to develop a system that is able to differentially diagnose all
flavivirus (dengue virus, JE virus, YF virus, and West Nile virus) potentialy
cause outbreaks in Taiwan. Our ultimate goal is to develop a comprehensive
ELISA system based on Capture IgM and 1gG ELISA, indirect IgM and 19G
ELISA and nonstructural protein (NS1, NS3, and NS5)-specific 1gG ELISA to
detect virus-specific antibodies in the convalescent-phase serum samples and a
sandwich ELISA to detect NS1 antigen in the acute-phase serum samples. In
order to setup a flavivirus reference lab with international standard, we have
evaluated several commercial kits of dengue virus infection for comparison. The
ELISA systems we have developed have demonstrated high sensitivity and
specificity through optimization of reagents and various steps in the protocol.
The ELISA system is fully automatic and can handle large-scale serum samples
rapidly. For acute-phase serum samples, we have setup a sandwich ELISA to
detect NS1 antigen that have good correlation with RT-PCR results. The
presence of NS1 antigen in the serum samples is in reverse relationship with
NS1-specific antibodies. We have recently developed a NS1 isotype- and
serotype-specific ELISA for the serodiagnosis and seroepidemiologic studies of
flavivirus infection. The results showed that the NS1-specific IgG ELISA can
be reliably used to differentiate: (1) JE and dengue infections, (2) JE vaccination



and JE infection, (3) primary vs. secondary dengue virus infection, and (4)
serotype of dengue virus infection. Interestingly, we have found that serotype of
primary dengue virus infection could be correctly identified when conval escent
and postinfection sera were analyzed for NS1 serotype-specific IgG  These
findings suggested that NS1 serotype-specific 1gG ELISA could be reliably
applied for serodiagnosis and seroepidemiologic study of dengue virus infection.
We suggest setup aflavivirus research center in CDC to study various aspects of
mosquito vector, serological and molecular diagnoses, and epidemiology.
Epidemiological investigation on dengue and JE infections should be conducted
for a better understanding of serological and molecular epidemiology. This will
contribute significantly for the decision-making and development of effective

control strategy.
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The representative results of Capture IgM and 1gG ELISA from serum samples
of primary dengue virus infection.
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The representative results of Capture IgM and IgG ELISA from serum

samples of secondary dengue virus infection.

Secondary Dengue Capture IgM and IgG ELISA
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ELISA from paired serum samples of dengue virus infection.

OD 405nm

The representative results of Envelope-specific indirect IgM and 1gG
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Correlation plot of capture IgM:I1gG ratio and NS1 serotype-specific 1gG

ELISA. Comparison of individual assay values from serum samples designated
as primary or secondary dengue virus infection collected between day 9 and 45
of illness. O.D., optical density.

Correlation of Capture IgM/IgG Ratio with NS1 Serotype-specific IgG ELISA
in the Differentiation of Primary vs Secondary Infections
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Evaluation of PanBio dengue rapid chromatographer strip in the detection

of dengue virus infection. Serum samples from primary dengue infections
(Strips 1 and 2), secondary dengue infection (Strips 3 and 4), normal individual
(Strips 5 and 6), and JE patients were analyzed to evaluate the sensitivity and
specificity of PanBio rapid strip Kit.
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Evaluation of Globio denType ELISA kit for the detection and serotyping

of dengue virus infections. The results shown are dengue virus type 3-specific

ELISA.
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Seroepidemiological studies of JE and dengue virus infections based on
NS1-specific 1gG ELISA. Age-dependent seroprevalence of dengue and JE

virus infectionsin Liuchiu Hsiang, Pintung and Chinshan village, Tai[pei.

Seroprevalence of JE and Dengue | nfections based on NS1-specific IgG in
Liuchiu Hsang/Pingtung County and Chinshan Village/Taipei County of Taiwar
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1-14 dynamic Capture IgM and

1gG ELISA IgM  1gG

91
(%0)

1 2 3 4 5 6 7 8 9 10 11-14

Capture
IgM and
1gG ELISA 16.7 29 125 243 25 684 615 81 80 90 933

Capture
IgM and
lgG ELISA 6.7 32 10 54 188 211 308 143 20 10 6.7

Capture
IgM and
1gG ELISA 23.3 323 225 29.7 437 895 923 95.2 100 100 100
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Detection of soluble NS1 antigen in the acute-phase sera of confirmed

dengue patients using sandwich ELISA. Positive correlation and negative
correlation were demonstrated for RT-PCR and/or virus isolation methods and

NS1-specific IgG ELISA, respectively.

91
Dengue patientDay RT-PCR VI Cap-IgM Cap-IgGNS1-1gG ELISA NS1Ag
D/F Den Den PK-1 D1 D2 D3 D4 CC ELISA
9102533A 7 0559 0228 0.313 0.268 0.261 0.237 0232 0.234 0.558
9102533B 24 1505 0.895 0.309 0235 0.367 0276 0.168 0.094 0.169
9100519A 9 0711 0153 0175 0.132 0.127 013 0.108 0112 1.444
9100519B 11 2.97 2 0605 0.336 0.375 0278 0425 0281 0.253
9101370A 9 3409 0257 0201 0.163 0.156 0.146 0.155 0.149 0.958
9101370B 31 3.367 1.084 0266 0.227 0588 0.315 0183 0.15 0.229
9100379A 3 RD2 D2 0.298 0.145 0.197 0568 0.166 0.188 0.174 0.136 1.345
9100379B 10 2275 3898 0.263 2795 3259 3265 3166 0.134 0.144
9102594A 3 RD2 D2 0226 0241 0.216 0578 0251 0267 0232 025 1366
9102594B 15 1536 3208 0.333 2516 2018 1791 1365 029 0.138
9101238A 2 RD2 D2 0127 0103 0291 0.65 0314 0291 0.255 0.257 0575
9101238C 9 1383 3462 0.818 3165 3308 2332 1644 0.286 0.192
9100525A 3 RD2 0257 0.664 0.262 0.722 0.347 0.464 0388 0.252 1.093
9100525C 8 0786 3229 0.213 1163 1.032 1.039 0639 0111 0.163
9102560A 3 D2 0284 0299 0.279 0579 0341 0478 0442 0.309 1.356
9102560B 6 26/28/32 2168 2981 0.237 2654 2638 2484 2294 0.247 0.218

9102184A 2 D2 D2 0267 0222 0201 0528 0218 0.229 0.187 0.174 1.087
9102184B 18 17/18/20 0496 3482 0206 2.715 2423 2549 2241 0128 0.288

9101774A 5 RD2 0143 1206 02 1077/ 0.717 0203 0171 0.218 1.343
9101774B 20 0391 3581 0172 2251 2262 1098 0451 0152 0.17
9100696A 8 0347 1103 0291 1103 081 0581 0397 0.289 0.566
9100696B 21 0698 2101 019 2112 2251 1879 1488 0.139 0.164
9101773A 3 0632 3526 1062 2641 2164 2174 2295 0155 0.23
9101773B 15 2915 3273 1845 3466 3.805 3.054 3.084 0261 0.22
9102130A 6 3646 3475 0137 3185 289 2781 2368 0116 0.188

9102130B 10 2.8 3552 0187 2775 2772 249 2508 0.112 0.2
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Evaluation of dBest rapid one step dengue test kit in the detection of

dengue virus infection. Comparison of dBest dengue test kit with CDC-Taiwan

Dengue and JE Capture IgM and 1gG ELISA

CDC
DN dBest
Capture Capture ELISA Cassett
IgM 1gG Comment (
No. | DN JE DN JE IgM  |lgG IgM | 1gG

1 | 0193 | 3.328 | 0.097 | 0.636 JE

2 | 0146 | 1.146 0.09 1.056 JE

3 0.26 2.891 | 0.259 | 0.946 JE ?
4 | 0194 | 1419 | 0175 | 0513 JE

5 ] 0404 | 0379 | 0.158 | 0.454

6 | 0494 | 0497 | 0.186 | 0.194

7 0175 | 0.175 | 0.172 | 0.181

8 | 0359 | 0.348 | 0.154 | 0.382

9 0.29 0.273 | 0.158 | 0.147

10 | 0941 | 0.158 | 0.159 | 0.197 | primary

11 2.22 0.278 | 0523 | 0.725 | primary

12 | 1.823 | 0212 | 1.271 | 0.206 | primary

13 | 0.732 | 0.167 | 0.277 | 0.227 | primary

14 | 1.974 0.41 2492 | 1.954 | second

15 | 0.716 | 0.209 | 2.806 0.42 second

16 | 0.864 | 0302 | 1.719 | 2.084 | second

17 | 1949 | 0469 | 3.606 | 1.699 | second

18 | 0484 | 0.098 | 3.356 | 0.768 | second

19 | 0.84 0.683 | 0.233 | 0.298
20 | 0636 | 0.604 | 0.194 | 0.183
21 | 061 0.586 0.18 0.289
22 | 0697 | 0431 0.56 0.238

DN: Dengue

JE: Japanese encephalitis
primary: dengue primary infection
second: dengue secondary infection
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Evaluation of AccuDx rapid dengue test kit in the detection of dengue

virus infection. Comparison of AccuDx dengue test kit with CDC-Taiwan

Dengue and JE Capture IgM and 1gG ELISA.

IgM 1gG comment  |AccuDx

DEN JE DEN JE IgM 19G
24915 2.381 0.213 1.68 1.913primary ++ ++
24920 3.161 0.175 1.329 0.748Jprimary + +/-
24926 1.721] 0.215 0.765 0.157|primary ++ ++
24889 2.668 0.405 0.509 0.149primary ++ ++
24898 1.352 0.166 0.325 0.156|primary + ++
24735 0.537 0.264 0.154 0.306 +/- -
24934 1.011] 0.246 3.606 2.462|second - ++
24790 1.112 0.261] 2.07 0.252/second + ++
24827 1.68 0.131 3.36 2.424isecond ++ +++
24843 1.536 0.175 3.208 0.66/second +/- +++
24741 0.945 0.128 3.391 1.42|second + ++
24777 0.536 0.314 1.399 0.192/second +/- ++
24854 0.749 0.698 0.119 0.167NC +/- -
24841 0.764 0.535 0.126 0.169NC +/- -
24663 0.727| 0.698 0.158 0.149NC +/- -
24742 1.004 1.045 1.829 2.331 +/- +/-
24905 0.263 0.161] 0.161] 0.159NC +/- -
24906 0.259 0.131 0.23 0.155NC - -
24908 0.289 0.178 0.152 0.272NC +/- -
24910 0.209 0.197 0.193 0.187|NC +/- -
21451 0.243 2.169 0.119 0.207JE - -
21453 0.24 0.914 0.118 0.597/JE + +
21523 0.225 2.125 0.141] 0.618JE +/- -
21526 0.368 2.013 0.16 0.513JE - -
21551 0.489 2.967 0.143 0.342JE - -
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Evaluation of HOPE Dengue Envelope-specific Indirect IgM and 1gG

ELISA in the detection of dengue virus infection. Comparison of HOPE dengue

test kit with CDC-Taiwan Dengue and JE Capture IgM and 1gG ELISA

HOPE Indirect IgM and 1gG ELISA

NC
CO
CO

22132
22135

21883
21921
21960
22029
22129

21884
22055
22075
22137
22181

21855
22160
22046
22163

21916
21987
22173

HOPE

DEN-IgM DEN-IgG

0.027
0.876
0.914
1.429

0.657
1.134

2.96
3.723
3.475
3.514
3.766

1.226
0.829
0.906
1.692
1.665

2.836
3.709
3.352
2.023

1.353
2.707
1.668

0.024
1.182
1.044
2.196

0.991
3.054

3211
3.428
3.36
3.206
2.957

3.523
3.796
3.902
3.679
3.609

3.457
2.933
2.012
1.058

0.11
3.499
0.468

CDC-CaplgM
DENV

0.249
0.214

14
2.205
1.508
1.109
2.225

1.583
0.692
0.686
1.268
2.037

2.69
3.116
1.147
0.663

0.816
0.602
0.648

JEV

1.546
1.379

0.326
0.18
0.126
0.099
0.148

0.125
0.479
0.101
0.205
0.269

0.094
0.322
0.146
0.118

0.759
0.528
0.502

CDC-CaplgG
DENV

0.083
0.09

0.763
1.104
0.539
0.516
1.301

2.934
2.091
1.741
2.506
3.169

0.04
0.165
0.069
0.083

0.099
0.192
0.076

JEV

0.08
0.322

0.737
0.443
0.465
0.053
0.096

0.5
0.771
0.844
1.034
1471

0.038
0.163
0.06
0.076

0.09
0.079
0.074

Comments

JE patient
JE patient

Primary DEN
Primary DEN
Primary DEN
Primary DEN
Primary DEN

Secondary DEN
Secondary DEN
Secondary DEN
Secondary DEN
Secondary DEN

Primary DEN
Primary DEN
Primary DEN
Primary DEN?

False positive

False positive
False positive
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76

83-809

90

83

8 4

8 6

4-5
87-88

89

16

20

10

31-32
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	Control
	
	
	
	陽性、陰性與無法判定三類。





