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FRARILSFEERELR gy &%sﬁfsi [t % s (vector-borne viral diseases)
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bl BRI HERG FERFRESHNET - BRI B > FLHR
#3a 02016 & 1/1 & 11/15 FF » &3 319 B3 *H# o R xR E

FLLE R B 5 (103 b)) 0 B A S EEF (64 50)F B ka £ (40 ) -
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Dengue fever is the most important vector-borne viral diseases in
Taiwan. The 2015 dengue outbreak was the largest ever to occur in Taiwan
since World War 11, and there were 43,419 laboratory-confirmed
indigenous dengue cases including 218 deaths. Between January and
February 2016, there were 369 indigenous dengue cases. These cases
represented the last wave of the 2015 outbreak in southern Taiwan.
Between March and Novenber 2016, there were only 8 sporadic dengue
cases, including 4 cases in Kaohsiung City, 3 cases in Tainan City and a
case in Pingtung County. And no dengue virus strains were found to
circulate in Taiwan during this period. During 1 January to 15 Novenber
2016, there were 319 imported dengue cases in Taiwan. Most imported
cases arrived from Southeast Asian countries, with Indonesia (103 cases),
the Philippines (64 cases) and Malaysia (40 cases) being the most frequent
importing countries.

During 1 January to 15 Novenber 2016, there were 13 imported Zika
cases in Taiwan. Imported cases were arriving from Southeast Asia and the
Americas. Phylogenetic analysis indicated that all the 13 imported Zika
virus strains belonged to Asian genotype. Compared with the serum
specimens, urine specimens are the preferred specimen type for molecular
diagnosis of Zika virus infection. No indigenous Zika cases have been
identified in Jan-Nov 2016.

During 1 January to 15 Novenber 2016, there were 9 imported
chikungunya cases in Taiwan. Among them, 5 cases arrived from Asia
(India and Indonesia), 3 cases from Oceania (Tuvalu and Fiji) and a case
from the Americas (Brazil). Virus strains from Indonesia and Tovalu
belonged to Asian genotype, and virus strains from India and Brazil

belonged to East / Central / South African genotype. No indigenous



chikungunya cases have been identified in Jan-Nov 2016.

Japanese encephalitis is an endemic disease in Asia, including Taiwan.
Japanese encephalitis is caused by the bite of mosquitoes infected with
Japanese encephalitis virus (JEV). In 2016, we collected 20,082
mosquitoes throughout Taiwan. Phylogenetic analysis indicated that all the
JEV strains isolated in 2016 belonged to genotype 1.

Keyword : Vector-borne infectious diseases, surveillance, Dengue virus,

Zika virus, Chikungunya virus, Japanese encephalitis virus
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Pod &I FE T b i 2 o AT Brife (5 d C6/36 $x fy Jm #o 1R AE 7
R A EATA N E EE R AT Vero Wik o i A cndEE 2
i oma B - (LH R 0 4o Flavivirus-specific mAb (D56.3) ~ JEV
group-specific ( E3.3 ) -~ dengue group-specific ( ATCC HB114 ) -
CHIKV-specific (CK1B1) % #ad % ¥ k% 4 » g ¢ * Real-time RT-PCR
R R AN e S ELRF RAL R S BN RS RO
TP AEZ T2 ES LN REF P o
3. F A miE R L AR SR E RN Lh ke B A%
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Q *1HFPHEEFFLTE 69 kR S HEFFALTZ6
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e g5 A g TH A& - ix 3 pool == fr b P 140 Lo @
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# RNA %> 70 ul % -k (Water, containing 0.02% sodium azide) -

5. 313 (Primen ek 3+ & &2 1 313 kP VAT R A 20 B
At g o A HOR DNA B 5 A% § sl e REFE R4 0 & 45
(1) Flavivirus-specific: FL-F1: 5’-GCCATATGGT ACATGTGGCT
GGGAGC-3; FL-R3: 5’>-GTKATTCTTG TGTCCCAWCC GGCTGTGTCA
TC-3 ; FL-R4: 5’-GTGATGCGRG TGTCCCAGCC RGCKGTGTCA
TC-3’ - (2) JEV-specific: JE3F1: 5>-CCCTCAGAAC CGTCTCGGAA -3’ ;
nM JE3R1: 5’-CTATTCCCAGGTGTCAATATGCTGT-3" - (3)
CHIKV-specific: CK-F5 -AAG CTY CGC GTC CTT TAC CAAG; CK-R
5 -CCAAAT TGTCCYGGTCTTCCT -

6. 1* RT-PCR é‘%%ﬁ:}ﬁa% Bt o 4% One-step SYBR Green
I-based real-time RT-PCR ém%}[%i P51 88 > real-time RT-PCR 3§ 78
J& & * Mx3000 quantitative PCR system (Stratagene, La Jolla, California,
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e 2x QuantiTect SYBR Green RT-PCR Master Mix » RNase-free Water >
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B S AA 5 50l - £ &7 SYBR Green one-step RT-PCR » J& : 50°C RT
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TP EAZ AL G R AR o AR R A HAE
FRAFNE /LT RT-PCRAF SH BT AL H2 Biis > 1 ABI
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1. 2016 # S8 R P2 f A iniF2Z o748 % 12016 & 1-2 ¥ F > 5 369
bl A2 FE Fom b0 1 & B 2015 # DENV-2 e 7 -3-11 7 £ 5 8
Baca m ol o Table 19777 5 3-11 7 F & Buop bl T A % 0 AR
G TR el ST

2. 2015 & 1/1-11/15 @ > S 8% 5 319 w5 ¢+ B » & & #sw ?;)Iia 5] Table 2
SRS FE R UR G B ARY 1R PR AR Rk S e
Ro~ 2R 2B ke & - Table 3 # 47 2016 # 1/1-10/31 5t # » x4 >
307 B bl ¢ > 46% (142 bi)d {9354 WEéF fe =k (R4 o 2 DENV-L %
DENV-3 & % ~ 2 =t 5 DENV-2 > &> 5 DENV-4 - DENV-1 2_ % ¢t # »
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2 RopA Gl 3 A > EEF m4 RAVE Gl (Figure 1) (Table
4) - DENV-2 5 ¢ # » }?-‘;-a— » 12 cosmopolitan genotype % i > EF R
BORE L BER 2 RTRIShL 0 F W 2 R 2§ BRE Asian 1
genotype - iE ¥ 1 & m{q& R~ o3 2 ’f%ff}i‘,-a- >+ cosmopolitan
genotype - ¥ £ cosmopolitan genotype i® 3k Bl G 3 Ag g o H B A
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2) - DENV-3 5 ¢h 4% » 4 ¢ > P 2 32 omd Bt Glo B ka1 2
%1% B G = 3 3 e ca& % (Figure 3) - DENV-4 5 *t # » 5 & A 713
BRERPERE Y 3L RReRE B Gl R 2 BET R B
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3. 2016 # 1/1 3 11/15 B & Rl 13 B M4 » Wt ja g A m b = &
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Table 1. 2016 & 3-10 * % & # A 4 }]% B 7oL
®5 EFEER AEREE  ERTHAE o ot
1 E R PCRI£ 2016/3/22| &= %@ %
2 & B TR PCRI& 1 2016/4/22| % =+ L E
3 & B F A ¥ =) 2016/6/28 | B AR | BLF
Complete structural protein gene (2325 nt)
4 S #2015F A2 oA B E| 2016/7/20| &= FEE
(D2/Taiwan/T04TN1505a/2015)4p F
Complete structural protein gene (2325 nt)
5 MR 22015F A2 g | 2016/7/19| 5= 3 %
(D2/Taiwan/T04TN1505a/2015)4p ¥
6 el FLAE S 2016/7/20| #% =+ AL T
Partial E gene (534 nt)' 3 % 222014 # = . 5 s ‘
7 & RiPHIATODA 71 e fp i ¥ = A 2016/8/10| % == B
DENV-1 RT-PCR4 4] & 4~ (123bp)£22015# 4% % & o SR —_
8 UN1512a% 71 p 2 ¥ - ) 2016/9/18| &5 = =1
Table 2. 2016 & 1/1-11/15 % & #3 *H 8 » s b R IR B 7E o 31 W)
5{6;}% % DENV-1 | DENV-2 | DENV-3 | DENV-4 | Unknown Total
HIE 13 10 18 4 58 103
W 7 1 26 34
B 1 1
FEH 1 4 3 1 24 33
) 1 3 1 10 15
2R pEEE 13 3 7 17 40
JERRE 7 4 6 2 45 64
é{ﬁ@ 5 5
551 BN 1 1 3 5
s 1 1
AR 44 5 1 1 2
%iﬁ% 2 2 3 7 14
FE 1 1
I 1 1
st 45 28 35 13 198 319
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Table 3. 2016 4F 1-10 H % & #5145 » s G #3550t 6] 2

(2016/01/01-2016/10/31)

#2

The distribution of imported dengue viruses in 2016

| %l

Country Case FEe | DENV-L | DENV-2 | DENV-3 | DENV-4 | Subtotal
screening
Indonesia 102 56 19(15) 14(12) 28(17) 4(4) 65(48)
Philippines 60 20 5(4) 8(4) 10(6) 5(4) 28(18)
Malaysia 38 22 16(11) 5(3) 5(4) - 26(18)
Thailand 32 17 2(2) 6(4) 4(2) 1(1) 13(9)
Vietnam 32 12 9(5) - - 2(2) 11(7)
Singapore 15 6 1(1) 6(4) 1(1) 1(0) 9(6)
Cambodia 13 5 2(2) 3(2) 1(0) 4(4) 10(8)
Maldives 5 0 2(2) - - 1(1%) 3(3)
Myanmar 4 1 1(0) - - - 1(0)
Papua New Guinea 2 1 - - - 1(1) 1(2)
India 1 1 - - - - -
Kenya 1 1 - 1(1) - - 1(1)
Lao 1 0 - 1(1) - - 1(1)
China 1 0 - - - - -
Total 307 142 57(42) 44(31) 49(30) 19(17) 169(120)

*5z % ¢ 15/23-6/27T4eH ~ 6/25 o %

Table 4. 2016 # 1-10 * % & #35 *h# » s bl 7 2 2L F1A] %)

Summary of genotype distributions of DENV strains isolated from imported cases in Taiwan, 2016
(2016/01/01-2016/10/31)
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Table 5. 2016 +# #: *F 45 » %=+ i 61

EARRE A F3 4

ek RN Z HEHW | HEERE
1 R[] 2016/1/22 D il
2 ZE[ER 2016/5/21 GEDA A
3 ENE 2016/6/6 SN
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7 Hhns 2016/9/5 GEDA A
8 kR 2016/9/10 SEMNAY
9 ik Eg 2016/9/29 SN
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11 = 2016/10/14 SEMAY
12 AR 2016/10/14 | EEMES
13 ZE 2016/10/16 | EENAE

Table 6. 2016 - 3 5 » By 2 5 s b1 % Bl T

me | T s | BE VI PCR | ELISA
1 2016/1/8 H-FL& AR [l [l
2 2016/1/26 Hfg HEm ND 3k Bt
3 2016/3/31 EfE Ak Pt Pk
4 2016/4/22 B T Pt Btk
5 2016/6/5 LFEEE e ND beid Bt
6 2016/6/5 | ZEHEEE T ND btk [l
7 2016/6/13 ZE gk Pt s
8 2016/8/22 213 =Rl [l Pt
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Table 7. 2016 & p A %4 L Jf BRI R BPRFR B2 i

R B EL PCRI. 12 # | PCRH 141 3 5 pookiic
(0427) |z m d L 6 1 -
(0427) |sa 3 k®imd ®ris e 2 F 10 10
(0427) pwfgivmfw (#%) 8 8
(0505) |jEiE® £ % #Ri= % 4R 11 11
(0505) |fEiE® 2329 9 9
(0505) |#i 2¥(Gt &) 16 16
(0509) |&¢ # H% %1 4RL T ABH] T 4 4
(0509) |=* %%Jé (# %) 6 6
(0510) |&s# 3 P %P OH 4 4
(0512) ;rs'm‘—r YRAHL (F2) 6 12 18
(0513) |24+ ¢ & 2 16 16
(0513) |&%# & ®imd #ris e 2 F 13 13
(0516) |fEiE® # & sz % iR 3 3
(0516) [ftiE® 232+ 5 4 4
(0516) [=iE %ﬂ*'(? &) 8 1 9
(0517) |s#+ 3B % 382 F 3 3
(0525) |:® + H% %1482 T ABR) T 6 6
(0525) |s¢ F# (%) 23 23
(0527) |s#+ 3 ;Er?wa/i\ i 5 5
(0530) | E¥(#4) 8 26 34
(0531) |fiEs & % #%i- % 448 11 11
(0531) |{EiE# i3+2 3 30 30
(0602) |o°¢ FHH(2) 16 18 34
(0602) [5°¢ # f% %7482 7 AGF] "iT 5 B
(0605) N = R 3 3
(0606) | fF T B3 (# &) 16 15 31
(0607) |% WHiBd 48 2 34 34
(0613) |#f#F 7 B5(F &) 18 1 19
(0614) |7 B k4138 & 2 7 50 50
(0617) |o## A4 % 322 2 4 4
(0617) |s## AR EHAD R OM 64 6 70
(0623) |4 AHFH 22 2MH 6 3 9
(0623) |&## A4 HMAED R 2H 13 3 16
(0701) |&# 3 A8 EZX2 2F 5 5
(0701) s # AR EHMAED ROM 12 3 15
(0831) |s## AHFX= DM 6 6
(0831) |s#d AmEHMEROE 22 22

Total 484 89 573
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Table 8. 2016 =# T e B R =355 3 CIE I I SR ING i & I 4 & (maximal

estimates of the mosquito JEV infection rates)

likelihood

Species Infection Rate Num Pools | Num Pos Pools | Num Individuals
Aedes albopictus 0 (0.00-6.38) 26 0 533
Aedes vexans 0 (0.00-61.35) 8 0 39
Anopheles sinensis 18.04 (6.93-42.41) 14 5 363
Anopheles tessellatus 0 (0.00-11.36) 8 0 260
Armigeres subalbatus 0 (0.00-32.98) 13 0 92
Culex annulus 0.41 (0.07-1.32) 108 2 4923
Culex bitaeniorhynchus 0 (0.00-367.00) 3 0 5
Culex brevipalpis 0 (0.00-276.03) 6 0 9
Culex fuscanus Wiedemann 0 (0.00-793.45) 1 0 1
Culex fuscocephala 73.54 (4.38-328.95) 5 1 14
Culex mimeticus 0 (0.00-793.45) 1 0 1
Culex murrelli 0 (0.00-657.62) 2 0 2
Culex pipiens 0 (0.00-4.31) 28 0 811
Culex quinquefasciatus 0 (0.00-2.66) 48 0 1359
Culex sitiens 0 (0.00-13.94) 7 0 204
Culex tritaeniorhynchus 7.20 (5.76-8.92) 280 81 13290
Culicoides arakawae 0 (0.00-38.66) 1 0 40
Mansonia uniformis 0 (0.00-21.41) 9 0 121
Tripteroides aranoides 0 (0.00-414.87) 2 0 4
Tripteroides bambusa 0 (0.00-195.80) 3 0 11
Total 4.46 (3.60-5.46) 573 89 22082
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Figure 1. Phylogenetic tree of DENV-1. Imported and epidemic DENV-1 strains in Taiwan

Phylogenetic tree of E gene (1485 bp) of DENV-1
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Figure 2. Phylogenetic tree of DENV-2. Imported and epidemic DENV-2 strains in Taiwan

_ Phylogenetic tree of E gene (1485 bp) of DENV-2
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Figure 3. Phylogenetic tree of DENV-3. Imported and epidemic DENV-3 strains in Taiwan
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Figure 4. Phylogenetic tree of DENV-4. Imported and epidemic DENV-4 strains in Taiwan
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Figure 5 Phylogenetic tree of Zika virus strains. Seven imported Zika strains in Taiwan.
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Figure 6 RT-PCR results of laboratory-confirmed Zika cases. (A) Serum (B) Urine

specimens.
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Figure 7. Phylogenetic tree of chikungunya virus strains. Five imported chikungunya

strains in Taiwan.

Phylogenetic tree of complete structure genes (3747 bp) of CHIKV
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Figure 8. Phylogenetic tree of JEV strains (C-PreM-E).
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