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® % & : This year we expand the airport fever screening sueveillance

system by monitoring arboviruses and Rickettsia using real-time
PCR/RT-PCR method based on multiplex virus/Rickettsia molecular
testing systems. In addition, we expand the evaluation of dengue NSI
antigen rapid test kit on both airport fever screening and clinician report
systems. Until November 30, we had detected 107 imported dengue cases
(another 83 cases by clinician report system), and 5 imported chikungunya
cases (2 additional cases by clinician report system), but has not yet
detected imported Rickettsia case. Among RT-PCR-positive patients, there
are 50 DENV-1 cases, 38 DENV-2 cases, 22 DENV-3 cases, and 13
DENV-4 cases. In summary, among 200 acute phase / early convalescent
serum (1-10 days) from confirmed dengue cases tested positive by
RT-PCR or the NS1 dengue virus antigen rapid test, 61% were RT-PCR (+)
NS1Ag (+), 19% were RT-PCR (+) NS1Ag (-), and 20% were RT-PCR (-)
NS1Ag (+). The results showed that both RT-PCR test (1-7 days of serum)
and the NS1 antigen rapid test (1-10 days of serum) are valuable in early
dengue diagnosis and patient management, disease surveillance, and
emergency control measures. Our results also show that a variety of
dengue viruses, E1-226A and E1-226V Central / East / South African
genotype Indian strains, and Asian genotype Indonesian strains of
chikungunya virus had spread to India and Southeast Asia. Currently, are
endemic diseases in various areas of India, Indonesia, Singapore, Malaysia,
Thailand, and Vietnam. In the future, Taiwan may have co-circulation of
dengue fever, Japanese encephalitis, and chikungunya, particularly in the
southern region, leading to major public health problem. Enhanced

surveillance 1s needed to reduce the potential thread in the future.

Keyword: Arbovirus, fever screening at airport, dengue fever, chikungunya
fever, dengue NS1 antigen rapid test, Rickettsia.
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STH AT e s 4 414 o & (arthropod-borne viruses, Arbovirus ) 1# 3% 5
& E & o Wilson & 4 3R £ > 1997-2006 & F j¥_GeoSentinel Surveillance
Network % |4 & 47 % 23 % K3 J;%}]ia B Kot 6957 gk _{?Iﬁa B
Po35% 3O E R 22% AR R BEEES 15%T IF 0 14% T
V-ivkl;i/fzﬂ% v &2 10% 5 B BE(12) HY BA ¥ L(L & =isk
tropical regions, ¢ 4% Pacific Islands and sub-Saharan Africa) » # =x 2 5 &
#i(Asia) (3) ~ % i A (L & »2 253 south-central Asia) % = 5= 45 (L
& sz ¥%p L southern Africa 2 West Indies)e 1T % & = Jp~ = & Indian
Ocean islands off Africa and India itself %% 2. & & & 4 5% (4-7) -

|

B 5 % o~ 52 RE p 25000 % 35000 £ E > Tia- &
Bl A~ 54 =tdies) 800-1,200 & 4 o & 7 4B H A T@%Lf}?ﬁi’ﬁiﬁfi
woop AE92E 37" SARS B FH 4 Fﬁil‘%f%?,_%f}if)%%%'l%l Gk

O

2oREME > TR ET Y 14 p A RSSO R G R 7
AL E R R I e RARE G RIRRIE N BRE R - B
’%Ii#'ﬂﬁ ’ ;%EFF;C %ris > & d fi/}ia'g ARCIER o s (R IR
MEdn (¢ RFEH-FEAR (LLIBARARZ EF ) A2
RSB CATARR £ ) PR GRS R RIEE dR > £ E f‘ﬂ’ﬁ A
#§ 20,000 » B3R EF FEEMNR (W HHEFAZ3IFRL210)0 8
5,000-6000 * SHPTRk wBERRF AR o 2 BLBFERIFH W - %
U4F 0 AE] 92-97 E A Bl N E B AR 6] 17~ 57~ 46 48~ 75
2102 4 0 ik 2R A N b2 45% 0 F &gﬁwww?%
ME o PBHEFEGRE BT T EHRIR&R OV EFEFRE S gy



b > BEB IS IT 0§ oonalr b g R F AT o 1Y F e T
MRIZ2 ~ 3z FE B REZ 22 AFITHE BP0 4 &
M@ﬁiﬁ@%aiwwﬁiﬁ’jﬁyﬁﬁﬁiéﬂ%aﬁﬁﬁ*ﬁ
HICEGLEARA e PSR EER S 5 SRR TR DT R A
B2 — o i oRE A g 3 1R (8-10) o B B MG R D%
Bor dp RFhS S e @R m i IR R R TR R E
2 ABBE B R R T RO M0 93-97T ER TR KT
ﬁé‘ﬁﬂ\%@iﬁéﬁiiﬁ%ﬂéﬁﬁﬂumo

BEAAATEE LFRBLEY o b apA- BEESHSF o g 2005

~

EZ ) AEREGERE G g R g (island of Reunion) B3 12
%o e F 255000 4R A (4) o AN BHE L KT LG o F
BN A AN OERD I FET s B i s HAEELET
X2 o 2IRFIRFENG BB A mslaaR 2 (4-7)0 BopE KB
¢ /a /e 229 AL F13] (Central/East/South African genotype £ CES African
genotype) o ' #F ABE_ > p 2006 £ 2 HF ¥ b - $k CES African
genotype B 4o B EP B (T 0 T @I TF S LR BN R R0 2007 £+ A
47 B1-226(V)% B $ho 7 § 2k 58 v Moaix B4 dok < 418 > 2007
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SYBR Green ¥ k3§ 5 #8755 /R Ew&KEF B (SYBR
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A ks o 45 TR 2. 94°C 15 §) ~ 55°C 30 45 ~ 72°C 20 #; ~ 77°C 30
F#7 (B~ £ & )°(2) /4 QIAGEN QuantiTect® SYBR® Green PCR
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Orientia tsutsugumushi 56kDa gene % Rickettsia 17kDa gene 14 % =
o=k Jh4FF 0 16s IRNA F £ o
% Bbd Sa 47 (Melting curve analysis) @ & Bcds 3 45 /i i & 304
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(2) §uf g hpd 8 2 L RWFPS REEFL () s
B FR o DR A ok i T R (CSF) ~ 2 S sa ik i C6/36
Vero & % * 2 ‘w%e k£ 1 > T X {8 A‘%ﬁﬂirﬂfii s L1 :Lf‘aii -4
¥ $kF48 [ 4- Flavivirus-specific mAb (D56.3) ~ JEV group-specific

(E3.3)~dengue group-specific(ATCC HB114)) % ad 5 ¥ k4 & »
T i«‘/}%i 2 H g Al e ()2 e X M F A BLE FET AT
#-1.929 'm¥z f48% shell-vial () 8x104 cells/vial) » % 3+ 37°C ~ 5%
CO25 4 24 | R EFRE L P25 4 1-4 ml &2 £ 44 2 PBS
B LY BRI L F RS IR &% 4 ~ £ 1 5 ml Ficoll-paque
15 ml s g 5 142500 xg Hrs 20 4 4818 0 B~ PBMC(peripheral
blood mononuclear cells) ; #-#& %8 PBMC 323 & % g 4 shell-vail o
7 2-3 F o ’F&i’fﬁiﬁﬁ W 32CER S RLABFEFEE > 4o medium
PR ¢ @%E'Ji%&%é;‘f’]&ﬁ medium ; B % {8 10 % » i {7 IFA » LR
A w3 B~ DNA i£{7 PCR; g %4 {s 14 = » PCR & {4 IFA &
Mg o rstip PlASE R % 0 20 X B eldeimie & KT Uk B of R -

(Z)H* LB ¥ Ly 42 (IFA) 23 45 A 452 (ELISA)

2 % # % 7% (Immunochromatographic Test, ICT) > B 3 5 412 @

PR FERRSE o FHRD 24T

I BRFR2 Qg B0 a0 A a8t LR HH
b o HRFlz Khd AR p P HEHY P A AR
WA TERE Y S VB o #Aa w4 7 358 ELISA 2 ICT -3¢
kA B F R FER YR o AT Y o H iUkl -2 BALB/c
e RzZ_PE-k 3 384 & 5 2 protein A sepharose 4B Fast Flow 32
fe4 ¢ tr(Pharmacia Biotech)# it «

2. FABEATHFL A ARSI ERF S A pHE 2 M e
B &G4 C6/36~ Vero & # * 2 'mie k2 & LB & % 4L/
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2 Mt o JF R 123y T 0 2R R agts 0 ET-20C 5 Bk F
T 104480 2R TEEE D LMFLURBES T R F320C kY A B
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ek (PBS)jpie » 2 6 &£ % 200l 20 1% 2w jje Fv ¥ g
( 1% Bovine serum albumin in PBS )** 37°C T :£ {7 | -] P 3t i
* (‘blocking ) o ik is > 4v x 1:100 A4 cniFiple 2 Hk e
L 100 u ]l F O 1) PF oo rikts o A x 100 u] i 35 & m:}}%*
R B3TCT R 1 PF e fieid o 4er 1/1000(v/v) 8 2
o4 2 HiRdeit 100l & s 1] pig > 4o~ 1:1000 ﬁr%’%?‘
L X PR [gG ik -dk AR s 2 & 2 100 1> 37CF R 1 -
I R I L (VAT = %*%@#PNPP
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(multiplex real-time RT-PCR or PCR) > ¥ I P¥ i B & 67 it 5138
cRas L E P A /];3432 + FL,«&’E*L’E—“]°% La P A ;ﬁq*m
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NFERRPI(R 190 70 @ R F AR
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o~ A%3 \;1}@:]; EEFALL i Fee = RT-PCR B 5
PR EY O FERAARLHE - AR O06 G H DAk

b~ F=AlE 220~ %2 AKX 135 Bl- 5 95-98 & & 1
BELE R A RI-PCR s H 2 A B g
4000-5000 25z et (L& S F &Gk I F F i D
i (8-10%) = 7 IR B o & wHRRIT] 70, 79, 138 2 107 &
(98 # 2 11 30 p ) RT-PCR H 122 5 b % » F T 6] ©

2 A3 -k Sk EBI(NSL antigen rapid test)s 3 o 3 97 &
N FEGRITECRT FE B NSIR LG RREH Bk 2
ooV e 3t 08 E R I VEE R A NS Fuf Mol e sk if 0| i8 #
WRFFREGRE FRUFAVELRBELIRE - 2 Fe L
7h 97 & 6" 18 p4=3 £ > 41* RT-PCR & NSI Fh P& %
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B XRHERH A RE D SBE R D 95 AL BT SRR
Am+ BRI S APE%RD 20 6l A S HATRHE - 2 ° 18
blEd 5 BE G R®R D 2 KA FlRlFR T -

P20 IR EE A AR TR S REF P BPFRE R A
AT Z a4 k2 kiR 29 G 10 Hkp 3 Hkd PRl B
Roendy AR TR B8 10 thp A thA Bl Ades (20 F e
(LH)~ 5 ke & (43R (1H) > 23R (24k) 3l
Brd /A s 2 R B 5403 19 $hyp3 1A Partial E1 3
11044 bp 2 ikl B W= 5 97 /L /s 22 A FF]
i+ tk Partial E1 2k %] 836 bp 2. MR A F AR - 57 & 8% % K7
05 & AT4c kst A ke 97 £ P B A 3tk i E1-226(A) R Atk » &2 &
1 2006 £ £ B A (IND-06-AP3, IND-06-TN1 and DRDE-06)% 2008
£ B Btk 2 37 4c B & ( India/Kokkarayapalli/2008, and
Singapore/EHIss622/2008 ) & Ap 2 ;3 @ 97 & F 4 B2 5 Rk d Iy &
Yk~ 2 98 & B KT L~ AT 5 WA RIS S E1-226(V)%
B+ > ¥ 2007 £ India/ALP-6/2007, Italy/ITA07-RA1/2007 |,
SG(India)/2007/FJ445486 % 2008 +# Sri Lanka/2008/FJ445424,
SG(Malaysia)/2008/FJ445479 & 4p 1 - 4+ % % & 3T % e dF &

Cameroon/Gabon/Reunion island (Indian Ocean Islands)/India

14
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T JHRAB BT o AP FRELE ] B 0BG Y e g
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BBk 7 EXPRERFERIFEGRIR NF TR L LS
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Table 1. Primer sets used for real-time RT-PCR screening of arbovirus

Primer name sequence(5’—3’) Region  amplicon size
Alphavirus
AL-2 TAA TGC CAG AGC GTT TTC GCA NS1 414 b.p.
AL-3 GTG GTG TCA AAC CCT ATC CA
NS1-96F GCA GGT CAC DCC DAA TGA CCA TGC NS1 442 b.p.
NS1-538R ACA TGA ADG GGG TTG TGT CGA A
NS4-1125F TGG AAA CGG ACA TNG CNT CNT TTG A NS4 281 b.p.
NS4-1406R  ATG TTG TCG TCG CCG ATG AAV GC
Chikungunya Virus
CHIKV-F AAG CTY CGC GTC CTTTAC CAA G El 209 b.p.
CHIKV-R CCA AAT TGT CCY GGT CTT CCT
Ross River Virus
RRVI1 GGG TAG AGA GAA GTT YGT GGT YAG E2 120 bp
RRV2 CGG TAT ATC TGG YGG TGT RTG C
Flavivirus
FL-F162 GGC ATA TGG TAC ATG TGG CTA GGA GC NS5 153 b.p.
FL-R3 GTG ATT CTT GTG TCC CAT CCG GCT GTG TCA TC
FL-R163 GTA ATG CGG GTG TCC CAG CCA GCT GTGTCATCA TC
1370F TGY GTB TAC AAC ATG ATG GG NS5 250 B.P.
1620R GTG TCC CAN CCH GCT GTG TCA
Dengue Virus
R36 CAA TAT GCT GAA ACG CGA GAG AAA C 200 b.p.
R169 CCC CAT CTA ACC AAT ATT CCT GCT
R170 CCC CAT CTG TTC AGT ATC CCT GCT
Japanese Encephalitis Virus
R145 GW (A/T)A AGC CCT CAG AAC CGT CTC GGA A 3UTR 215 b.p.
R146 CR (G/A)C GGG GTC TCC TCT AAC CTC TAG TCC
10F CTG GGA ATG GGC AAT CGT G E 315 b.p.
325R TGT CAA TGC TTC CCT TCC C
West Nile Virus
WN9483 CAC CTA CGC CCT AAACACTTIT CACC NS5 311b.p.
WN9794 GGA ACC TGC TGC CAATCATACCATC
Yellow Fever Virus
YF-F GTC AAT ATG GTA CGA CGA GGA G C 135b.p
YF-R AGT CAA AAT GTT GAA CAAAAA GAAA
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Table2 ~ = s.=x %8 SYBR Green ¥ k£ 7% PCR #7i& * 2_351%

Primer Nucleotide sequence Gene Specificity

RST-14F CCATTT GGT GGT ACATTA |[Tsa 56 O. tsutsugamushi
GCT GCA GGT

RST-6R TCACGATCAGCTATACTT |[Tsa 56 O. tsutsugamushi
ATA GGC A

RST-25F CTT TGC AAC GAATCG TGA |GroEL O. tsutsugamushi
AAA GAT GAT TAC

RST-26R GTA AGA GCTTCT CCGTCT |GroEL O. tsutsugamushi
ACATCATCA GCA

RR-F1 AAAATG GTT GCT GAG CTT |GroEL Rickettsia group (TG,
GAAAAT CCTTT SFG)

RR-R2 ACT TTC AAA CCA CCACGT |GroEL Rickettsia group (TG,
AAT CTATTG AC SFG)

RR-F8 GGC GGY GCATTACTT GGT |17-kD Rickettsia group (TG,
TCT CAATTC GG SFG)

RR-R12 GTTTTC CSC CTATTACAA |17-kD Rickettsia group (TG,
CTGTTTGAGT SFG)

17kDaF2 GCATTACTT GGTTCT CAA [17-kD Rickettsia group (TG,
TTC GG SFG)

17kDaR1 CGC CATTCTACG TTACTA |17-kD Rickettsia group (TG,
CCRC SFG)

geneDF1 ACT GCC CAC TAC GAA GAA |Gene D Rickettsia group (TG,
GGA CCA SFG)

geneDR1 ACG CTCTGY CCTTGGTTT |Gene D Rickettsia group (TG,
AGT TCT SFG)

16sRNAOTF7 CCA GYG GGT RAT GCC GGG |16S rtDNA STG, TG, SFG
AAC TAT

16sRNAOTR6 GGC AGT GTG TAC AAG GCC |16S tDNA STG, TG, SFG
CGA GAA
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Table 3. Countries of origin of imported dengue cases and dengue
virus serotypes in 2009, Taiwan (2009/1/1 to 2009/11/30)

Fever

Country Case sereening DEN1 DEN2 DEN3 DEN4 | SubTotal
Indonesia (ID) 69 44 8 12 10 10 40
Vietnam (VN) 59 29 31 7 4 1 43
Thailand (TH) 18 9 2 1 11

Philippines (PH) | 16 10 6 4 1 12
Cambodia (KH) 8 4 7 7
Myanmar (MM) 5 2 1 1
Singapore (SG) 2 0 2 2
Pakistan (PK) 2 2 1 1
Malaysia (MY) 3 3 2 1 3
India (IN) 6 3 2 2
Ban(?BIaD(;esh 1 1 1 1
Unknown 1 0 0

Total 190 107 50 38 22 13 123
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Table 4. Identification of positive dengue cases by RT-PCR, and/or NS1
Ag rapid test, 200806-200910.

Test Positive case % positive
PCR+NS1+ 122 61%
PCR+NS1- 38 19%
PCR-NS1+IgM/1gG+ 22 11%
(1-7days®)

PCR-NS1+IgM/1gG+ 15 7.5%
(8-10days)

PCR-NS1+IgM/IgG- 3 1.5%
Total (confirmed) 200 (days 1-10)

a: after onset of illness.
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Table 5. Imported chikungunya in Taiwan, 2006-20009.

CK9500004 2006 A ECS African’
CK9600005 2007 0706aTw Indonesia A Asian
CK9600009 2007 0712aTw Indonesia A Asian
CK9600010 2007 0712bTw Indonesia A Asian
CK9700003 2008 0802aTw Indonesia A Asian
CK9700008 2008 0804aTw Indonesia A Asian
CK9700013 2008 0806aTw Indonesia A Asian
CK9700029 2008 0810aTw \Y ECS African
CK9700030 2008 0810bTw V ECS African
CK9700032 2008 0811aTw Indonesia A Asian
CK9700033 2008 0812aTw A% ECS African
CK9700034 2008 0812bTw V ECS African
CK9700035 2008 0812cTw A ECS African
CK9800001 2009 0901aTw A% ECS African
CK9800002 2009 0904aTw \Y ECS African
CK9800003 2009 0904bTw Indonesia A Asian
CK9800009 2009 0905aTw Thailand A% ECS African
CK9800020 2009 0908aTw Indonesia A Asian
CK9800028 2009 0909aTw Indonesia A Asian
CK9800030 2009 0911aTw Thailand A% ECS African

a: E1-226: A is Alanine and V is Valine in E1 residue 226.
b: ECS African genotype: Eastern/Central/South African genotype.
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Table 6. Known geographic distribution of some patients of fever

screening at airports tested for Rickettsia infection in Taiwan, 2009

Xp¥E xS 3
< BE 34
B R 63
R E 13
ik 8
| 63
ba 1
R 2
§ oo 2
& ke d 48
retes # 20
3 48
Friv g 12
A 1
2 1
o 3Ly 1
B3 316
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Figure 1. The monthly distribution and annual trends of imported dengue cases
identified at Tauyuan international airport during 2006-2009. Acute-phase serum
samples of fever patients identified by fever screening active surveillance at Taoyuan
International Airport were tested for dengue virus infection. The total reported cases and
Rt-PCR positive confirmed dengue cases were presented. The peak period is from July

to October.
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Phylogenetic tree of partial E1 gene (1044bp) of CHIKV
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Figure 2. Phylogenetic relationships of chikungunya virus (CHIKYV) isolates from the 19
imported cases in Taiwan. The tree was constructed by the neighbor-joining method using
partial nucleotide sequences of envelope protein 1 (E1) gene (1044 bp) of 56 CHIKYV strains.
The 19 imported CHIKYV strains in Taiwan are designated by color marks. Viruses were
identified using the nomenclature of virus/country/strain/year of isolation/GenBank

accession number. The scale bar on the left indicates substitutions per site.
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Phylogenetic tree of partial E1 gene (836bp) of CHIKV
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Figure 3. Phylogenetic relationships of chikungunya virus (CHIKYV) isolates of
Central/East/South African genotype from the 9 imported cases in Taiwan. The tree was
constructed by the neighbor-joining method using partial nucleotide sequences of envelope
protein 1 (E1) gene (836 bp) of 65 CHIKYV strains. The 9 imported CHIKYV strains in Taiwan
are designated by color marks. Viruses were identified using the nomenclature of
virus/country/strain/year of isolation/GenBank accession number. The scale bar on the left

indicates substitutions per site.
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Phylogenetic tree of partial E gene (534 bp) in DENV-2
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Figure 4. Phylogenetic analysis of two dengue virus (DENV-2) strains isolated from
two brothers returning from Singapore, Apr. 2009. The brother was co-infected with
DENV-2 and chikungunya virus (E1-226V) and the younger brother was infected with

the same DENV-2 strain clustered with Singapore strains.
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Figure 5. Capture IgM and IgG ELISA of Chikungunya Virus (CHIKV) and Ross River

Virus (RRV).

38



