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RT-PCR, reverse-transcription polymerase chain reaction: ELISA, enzyme-linked
immunosorbent assay: IFA test, indirect fluorescent antibody test: PRNT, 50%

plaque-reduction neutralization test:

#£2 FI7=YRRBIEROFKMOKES
Date ELISA IFA

(illness day) IgM IgM IgG e
58 [ 71K3 1:20 1:160 1:160
108 [t Pt 1:160 1:320
137 (=353 BEtE 1:160 1:320
164 - — 1:160 1:320
192 = = 1:160 1:320

ELISA, enzyme-linked immunosorbent assay: [FA, indirect fluorescent antibody
test; NT, neutralizing antibody tested by 50% plaque-reduction neutralization

test; —, not tested.
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Virological and serological surveillance of Dengue fever/Dengue hemorrhagic fever in Thailand,
April 2008 — March 2009

Surapee Anantapreecha
Chief, Arbovirus Section, National Institute of Health, Thailand

From April 2008 to March 2009, National Institute of Health, Department of Medical Sciences
received blood specimens from 3,564 suspected dengue cases patients. According to the results of IgM
and IgG antibody capture ELISA and/or virus isolation and/or RT-PCR, 82.5% of total cases were
confirmed to be infected by dengue virus (Table 1). Confirmed dengue cases were found all year round,
but the most prevalent between June to July (Table 2). The majority of confirmed dengue cases were in
the age group 10-14 years with 43.6% (Table 3). Confirmed dengue cases were found in male 50% (Table
4). Of the total, 91.7% of confirmed dengue cases experienced secondary infection. All four dengue
serotypes were identified of which DEN-1 was the predominant with 59.7% (Table 5).

Table 1. IgM and IgG antibody capture ELISA and/or virus isolation and/or RT-PCR results

of suspected dengue cases-patients, April 2008 to March 2009

Tested No. Confirmed dengue cases % Uninterpretable % | Negative %
3553 2941 82.8 228 6.4 384 10.8

Table 2. Month distribution of tested numbers and confirmed dengue cases, April 2008 to March 2009

Onset Tested No. Confirmed dengue cases % | Uninterpretable | % | Negative | %
2008
April 244 213 7.2 15 6.6 16 42
May 313 256 87 19 83 38 9.9
June 675 562 19.1 39 171 74 19.3
July 680 587 20.0 31 136 62 16.1
August 490 417 14.2 26 1.4 47 12.2
September 389 309 10.5 34 14.9 46 12.0
October 290 246 84 2 96 22 57
November 270 202 6.9 29 12.7 39 10.2
December 102 86 29 5 22 1 29
2009
January 52 41 1.4 3 1.3 8 21
February 32 14 0.5 3 1.3 15 39
March 16 8 0.3 2 09 6 16
Total 3553 2941 100.0 228 1000 384 [100.0
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Table 3. Age distribution of tested numbers and confirmed dengue cases, April 2008 to March 2009

Age group Tested % Confirmed dengue cases %
<1 year 51 1.5 38 1.3
1-4 298 8.5 221 7.6
59 893 255 716 24.7
10-14 1528 436 1371 473
15-24 422 12.1 360 124
25-34 134 38 96 33
35-44 88 25 56 19
45-54 50 14 26 09
55-64 24 0.7 12 0.4
65up 13 0.4 2 0.1
Total 3501 100 2898 100.0
Remark : Unknown 52 cases
Table 4. Sex distribution of tested numbers and confirmed dengue cases, April 2008 to March 2009
Sex Tested No. % Confirmed dengue cases %
Female 1,775 50 1,471 50.0
Male 1,778 50 1,470 50.0
Total 3,553 100 2,941 100.0
Table 5. Preportion of each of the four Serotype, April 2008 to March 2009
DENV-1 % DENV-2 % DENV-3 % | DENV-4 [ % [Total
877 59.7 248 16.9 261 178 84 57 | 1470

Y




Complete envelope protein sequences of dengue1 viruses was characterized. The dengue 1 virus sequences were

compared with previous Thai sirain. We used strain that isolated in 1963, 1983 and 1993. Figure 1 was showed

phylogenetic tree of dengue 1 virus. We found that a genetic diversity of dengue 1 envelope protein was different about 10

percent when compared with previous strain. Among the present strains the genetic diversity was resemblance about 0-4%.

PHYLIP_1

H00-016

LO1-428
HO1-299

CHO00-013
L99-189

CHO1-017

NE9-021

Thai1963
Thai1983

Thai1993KP
PO1-088

LO2-117
LO1-386

- CHO02-086

Figure 1 Phylogenetic tree of dengue 1 virus compared with previous strain
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Epidemiology analysis of Japanese encephalitis in Thailand, April 2008 to March 2009

From April 2008 to March 2009 a total of 665 cases of clinical diagnosed viral encephalitis were
submitted from hospitals all over the country for laboratory examination. According to the results of
IgM-Capture ELISA 63 cases were determined to be JE (Table 1). JE cases were reported in all the 4
regions in Thailand (Table 2). Confirmed JE cases occurred most in May with 31.7% (Table 3). The most
affected age group were 10-14 years with 32.3% (Table 4). Confirmed JE cases were found in male more
than in female with 58.7% and 41.3% (Table 5).

Table 1. IgM antibody capture ELISA results of suspected encephalitis cases, April 2008 to March 2009

Tested| Confirmed JEV Confirmed Confirmed
No. psain % Uninterpretable % Negative % Flavivirus % Dengue %
665 63 95 453 68.1 106 15.9 27 4.1 16 24

Table 2 Region distribution of confirmed JEV cases, April 2008 to March 2009

Region Tested No| Confirmed JEV cases %
Central 335 29 46.0
North 115 15 238
North/East m 13 20.6
South 103 6 9.5
Unknown 1 0.0
Total 665 63 100.0

Table 3. Month distribution of confirmed JEV cases, April 2008 to March 2009

Onset Tested No. | Confirmed JEV cases %
2008

Apri| 38 4 6.3

May &7 20 3.7

June{ 91 14 22

July 52 5 79

August| 74 6 95

September] 44 1 16

October| 53 3 48

Novemberl 47 3 48

December 43 1 16
2009

Janua 51 3 48

February| 36 0.0

March| 49 3 48

Total 665 63 100.0
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Table 4. Age distribution of confirmed JEV cases, April 2008 to March 2009

Age group Tested No. | Confirmed JEV cases %
< year 4 1 16
14 83 13 210
59 1 1 17.7
10-14 151 20 323
15-24 68 6 97
69 - 8.1
35-44 48 3 48
45.54 35 0.0
55-64 27 3 48
65up 23 0.0
Total 656 62 100.0

Remark : Unknown 9 cases

Table 5. Sex distribution of confirmed JEV cases, April 2008 to March 2009

Sex Tested No.| Confirmed JEV cases %
Female 297 26 413

Male 368 37 58.7

Total 665 63 100.0
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Epidemiology analysis of Chikungunya fever in Thailand, April, 2008 to March, 2009

From April 2008 to March 2009, a total of 1,849 cases of clinical diagnosed chikungunya fever
were submitted from hospitals all over the country for laboratory examination. According to the results of
RT-PCR and/or HI assay, 762 (41.2%) cases were determined to be chikungunya infection (Table 1).
Confirmed chikungunya cases were found most in South region (Table 2). Confirmed chikungunya cases
occurred most in November (Table 3). The Most affected age group were 35-44 years with 20.5%
(Table 4). Confirmed chikungunya cases were found in female more than in male with 58% and 42%

(Table 5).
Table 1. RT-PCR and/or HI assay results of suspected Chikungunya cases, April 2008 to March 2009
Tested No. ehﬂtm:::dm % | Uninterpretable | % | Negative | % |, SeI¥a | o m %
1849 762 412 632 42| 63 |34 338 183 54 29
Table 2. Region distribution of confirmed Chikungunya cases, April 2008 to March 2009
Region | Tosted ehc;:m::a % | Uninterpretable | % |Negative| % bt | % d;‘;’;’:m %
cases cases
Central | 178 " 14 88 139 10 [159 55 16.3 14 259
Noth | 123 2 03 68 108 12 [190 % 107 5 93
North/East | 14 0.1 5 08| 2 |32 5 15 1 19
South | 1533 748 98.2 470 744| 39 |[619] 242 [716 3 63.0
Unknown | 1 0 0.0 1 02| o |00 0 0.0 0 0.0
Total | 1849 762 100.0 632 1000/ 63 [1000] 338  [1000 54 100.0
Table 3. Month distribution of confirmed Chikungunya cases, April 2008 to March 2009
Onset | Tooeed dlci:':lmya % | Uninterpretable | % |Negative | % Yot | % d;‘;“;"’;’ %
cases cases
2008
Aprl 1 0 0.0 1 02 0.0 0 0.0 0 0.0
May| 47 0 0.0 3 52 0.0 11 33 3 56
June| 40 0 0.0 3 52 00 5 15 2 37
y 2 0 00 2 03 00 0 00 0 00
August 10 0 0.0 2 0.3 0.0 7 21 1 19
September| 88 3 a1 20 32| 4 |63 32 95 1 19
October| 501 200 2.2 160 53| 22 |39 9 |23 20 370
November 487 253 332 156 47| 16 [254] 44 [130 18 33
December| 292 162 213 7 122 4 |63 45 133 4 74
2009
January| 185 68 8.9 61 97| 10 [159 45 133 1 19
February| 131 34 45 53 Ba| 5 |79 37 10.9 2 37
March| 65 14 18 3 54| 2 |32 13 38 2 37
Total | 1849 762 100.0 632 1000/ 63 [1000] 338  [100.0 54 100.0
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Table 4. Age distribution of confirmed Chikungunya cases, April 2008 to March 2009

o | Tonkei Confirmed HI titer was Confirmed
g‘::up No. ehikcl.lar:gnya % | Uninterpretable | % | Negative | % d:;h:::d % dengue cases %
< {year 5 1 0.1 2 03 0 0.0 2 0.6 0 0.0
1-4 43 11 15 17 28 2 32 12 3.7 1 19
59 69 30 40 27 45 2 32 8 24 2 38
10-14 124 58 78 42 7.0 5 7.9 14 43 5 96
1524 306 106 14.2 140 232 14 22 38 116 8 15.4
25-34 383 128 17.2 155 25.7 18 286 69 21.0 13 250
3544 336 153 205 103 171 8 127 62 18.9 10 19.2
45-54 296 143 19.2 71 11.8 10 159 62 18.9 10 19.2
55-64 142 66 89 30 5.0 4 6.3 41 125 1 1.9
65up 88 49 6.6 17 28 0.0 20 6.1 2 38
Total 1792 745 100.0 604 100.0 63 100.0 328 100.0 52 100.0
Remark : Unknown 57 cases
Table 5. Sex distribution of confirmed Chikungunya cases, April 2008 to March 2009
Sex T“;:" chci‘l,t:ﬂn:::dya % | Uninterpretable | % | Negative | % preverss [0 dfnm"“c:;‘ %
cases cases
Female | 1024 442 58.0 329 521 26 413 183 571 34 63.0
Male 825 320 420 303 47.9 37 58.7 145 429 20 37.0
Total 1849 762 100.0 632 100.0 63 100.0 338 100.0 54 100.0
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Characterization of dengue virus prevalence in Taiwan for
establishment of the laboratory network for molecular epidemiology

of dengue and other mosquito-borne viruses prevalent in Asia

Name of researcher: Wen-Yi Shih, Jyh-Hsiung Huang, Pei-Yun Shu
Affiliation: Centers for Disease Control, Taiwan

Summary:

Recent molecular epidemiological study had demonstrated that dengue is not
endemic in Taiwan and constant importations of multiple dengue viruses (DENVs)
from the neighboring Southeast Asian countries were responsible for each year’s
local outbreaks. To reduce the imported DENVs and their local spread, we
establish laboratory-based dengue surveillance system for early identification of
imported cases. In addition, we conducted molecular epidemiological study to
monitor the local transmissions of multiple DENV strains circulated in Taiwan.
Among the 226 confirmed imported dengue patients in 2008, 102 (45.1%) were
detected through airport fever screening surveillance system. From the acute phase
serum samples of all imported dengue cases, 44 DENV-1, 15 DENV-2, 13
DENV-3, and 7 DENV-4 strains were isolated. For local dengue outbreaks in
Taiwan, a total of 488 dengue patients were laboratory confirmed with 3 cases of
dengue hemorrhagic fever (DHF). Sequence analyses from more than 111 DENV
isolates obtained from acute phase serum samples of indigenous cases showed that
8 different DENV strains (5 DENV-1, 2 DENV-2, and 1 DENV-4) were circulated
in Kaohsiung City, Kaohsiung County, Taipei County, Taoyuan County, and Taipei
City with limited overlap in the transmission areas. Phylogenetic analysis showed
that these DENVs were imported from Vietnam, Thailand, Myanmar, Cambodia,
and the Philippines.

For other arboviruses, we identified 9 imported chikungunya cases from airports
fever screening surveillance in 2008. Among these travelers, 4, 3, 1, and | case(s)
were returned back from Indonesia, Malaysia, Bangladesh, and India, respectively.
Phylogenetic analyses of isolated chikungunya viruses (CHIKVs) showed that all
CHIKYV strains from Indonesia belong to Asian genotype, whereas other isolates
belong to African genotype.

Purpose:

Emergence of pathogenic microorganisms is an increasing concern. Infection by
mosquito-borne viruses is a foremost problem in Asia. Understanding the
epidemiological situations of the diseases and the phenotypic and genotypic
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characteristics of viruses contributes to the development of new strategies for control
and prevention. In order to promote communication and exchange of the information
of dengue and other mosquito-borne viruses, laboratory network between Asia and
Pacific Rim should be developed and strengthened.

Methods:

1.

Clinical samples and laboratory diagnosis

Human serum samples from clinically suspected DENV and other arbovirus
infections were submitted to the Vector-Borne Viral and Rickettsial Diseases
Laboratory, Research and Diagnostic Center, Centers for Disease Control,
Taiwan (Taiwan CDC), Department of Health, for laboratory diagnosis. A
confirmed dengue or chikungunya case was defined as febrile illness associated
with a positive real-time reverse transcription (RT)-PCR test (1-4), isolation of
DENV or CHIKV (3-4), or the detection of DENV- or CHIKV-specific IgM and
IgG antibodies (5-6). A multiplex one-step real-time RT-PCR was developed to
simultaneously detect and differentiate various flaviviruses and alphaviruses in
the acute-phase serum samples using group-specific and virus-specific primers.
In addition, a flavivirus/alphavirus-specific capture ELISA was developed to
detect and differentiate various flavivirus/alphavirus infections.

Virus isolation and identification

DENVs and CHIKVs were isolated from the acute phase serum samples of
confirmed cases. The virus isolation was performed using mosquito cell line
(clone C6/36 of Aedes albopictus cells). For each acute phase serum, 4 11 of
serum sample was diluted in 200 11 cultured medium (RPMI | Gibco/BRL,
Life Technologies, containing 1% FCS) and added to a 96-well microtiter plate,

5001 g Uwell in quadruplicate. Then, 10° cells/100 pl/well of C6/36 cell line

were added into the microtiter plate and incubated at 37°C for 2-7 days. Cells
were harvested and virus isolates were identified by the indirect fluorescent
antibody test with virus group-specific and serotype-specific monoclonal
antibodies.

Primers used for RT-PCR and nucleotide sequencing of DENV

The diagnostic tests for flavivirus infection from fevered patients on the basis
of the results of one-step SYBR Green I-based real-time RT-PCR and
envelope/membrane-specific capture IgM and IgG ELISA had been described
previously (1, 5). To screen viremic fever patients with alphavirus infection, a
multiplex one-step SYBR Green I-based real-time RT-PCR was developed (3).
A cocktail consisted with three sets of primers were mixed and used for
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RT-PCR screening. The alphavirus-specific primer set (AL-2: S'-AAG CTY
CGC GTC CTT TAC CAA AG-3" and AL-3: 5°-GTG GTG TCA AAC CCT
ATC CA-3") targeted a consensus region of the nonstructural protein 1 (nsp1)
genes to detect all alphaviruses. The CHIK V-specific primer set (F-CHIK:
5’-AAG CTY CGC GTC CTT TAC CAA AG-3’ and R-CHIK: 5’-CCA AAT
TGT CCY GGT CTT CCT-3") targeted a region of the envelope protein 1 (E1)
gene of CHIKVs (7). The Ross River virus-specific primer set (RRV-1:
5°-GGG TAG AGA GAA GTT YGT GGT YAG-3" and RRV-2: 5'-CGG TAT
ATC TGG YGG TGT RTG C-3") targeted a region of the envelope protein 2
(E2) gene of Ross River virus. Positive results were then confirmed by gene
sequence analysis, virus isolation, and serological test.

4. Preparation of viral RNA, RT-PCR amplification and nucleotide
sequencing

Viral RNAs were extracted from either acute phase serum samples or culture
supernatant of C6/36 cell line infected with each of the isolated DENV or
CHIKV strains using the QIAamp viral RNA mini Kit (Qiagen, Hilden,
Germany) according to the manufacturer’s instructions. Nucleotide sequences of
partial NS5 gene fragment of DENV were determined directly from acute phase
serum samples using RT-PCR product of one-step SYBR Green I quantitative
RT-PCR (1). Partial NS5 gene sequencing was routinely performed to detect
and differentiate serotype and genotype of the newly identified DENVs. For
full-length structure gene sequencing, extracted viral RNA from culture
supernatant of C6/36 cell line infected with each of the isolated DENV strains
was used as a template for cDNA synthesis, which subsequently was used for
PCR amplification. Two overlapping PCR products spanning the full-length
structure gene were purified from agarose gels and directly sequenced in both
directions using ABI Prism automated DNA sequencing kit and ABI Prism 3700
DNA sequencer (Applied Biosystems) according to the manufacturer’s protocol.
Overlapping nucleotide sequences were combined for analysis and edited with
the Laser software package (DNASTAR Inc, Madison, WI).

5. Phylogenetic analysis
Phylogenetic analyses were conducted using PHYLIP version 3.6 or MEGA
version 4.0 software package. Genetic distances were calculated by using

Kimura 2-parameter distance algorithm with 1,000 bootstrap replicates.
Neighbor-Joining method was used to generate the phylogenetic trees.

Results:
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