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HE AR BEER, 1991-2024

year total under 14 under 7 year total under 14 under 7
1991 14 1 0 2008 3 0 0
1992 4 0 0 2009 3 2 2
1993 8 0 0 2010 4 1 1
1994 4 0 0 2011 9 2 1
1995 2 1 1 2012 2 0 0
1996 4 0 0 2013 9 0 0
1997 4 0 0 2014 2 1 1
1998 2 0 0 2015 2 1 1
1999 5 0 0 2016 11 0 0
2000 7 0 0 2017 3 0 0
2001 5 1 0 2018 0 0 0
2002 8 0 0 2019 10 0 0
2003 2 1 0 2020 6 0 0
2004 4 0 0 2021 3 0 0
2005 7 0 0 2022 4 0 0
2006 8 1 1 2023 8 0 0
2007 9 0 0 2024 8 0 0
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Country, territory, or area reporting cases
and not visible in the main map extent
B Guadeloupe

W Martinique

B New Caledonia

N Réunion

W Wallis and Futuna

W Fiji

I Micronesia (Federated States of)
I Solomon Islands

Notification rate per 100,000 persons

~
No reported cases 0.001 - 0.009 0.01-0.99 . 10-9.99 . 10-99

M Country with reported dengue cases

The designations employed and the presentation of the material in this publication do not imply the expre

opinion whatsoever on the part of WHO concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent
approximate border lines for which there may not yet be full agreement

A

. =100 Not applicable

1500 3,000
Km

0 a Source: World Health Organization, European Centre for Disease ¢ t World Health
'revention and Control ‘\J" A )
Map Production; WHO Health Emergencies Programme AN Orgamzatlon

Map Date: 8 December 2023

WHO 2023, All rights reserved.
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Countries and teritories with current or
previous Zika virus transmission

Countiies and tertores with established
competent vector, but no known cases of
Zika virus infoction

Countries and tertitories with no known
cases of Zika virus infection and no
established competent vector

Not applicable

The designations employed and the presentation of the material in this publication do not imply the expression of any opinion
whatsoever on the part of WHO concerning the legal status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines

for which there may not yet be full agreement

Data Source: World Health Organization
Map Production: WHO Health
Emergencies Programme

Map Date: 29 May 2024

World Health
Organization
© WHO 2024, All rights reserved.
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M Presence of Chikungunya virus <

No presence of Chikungunya virus

Not applicable

The designations employed and the presentation of the material in this publication do not imply the expression of Data Source: World Health Organization ¢ Dy World Health
any opinion whatsoever on the part of WHO concerning the legal status of any country, territory, city or area or of its Map Production: WHO Health Emergencies Programme Y Y Ay
authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent Request ID: RITM00065 ¢ %2 Organization

approximate border lines for which there may not yet be full agreement. S
© WHO 2022. All rights reserved.
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Germany
Imported from Bolivia
and French Guiana
(2012

Netherlands

Imported from

Surinam and Brazil
(2008)

United States -
Imported from

Colembia (1958-1960)
Peru and Bolivia

Haiti (2015)

(1997) \ Venezuela [2000) Switzerland
Mexico —— S i r France  imported fram Peru
(200 i b [— d Tobage Imported (2011)

(2001) ”;.,d] . from Brazil and

2 . French Guiana

nama (1904-1914) & e (2009)
‘ ' . By ronch
lor (1967) ——————S B 1998)
1(1965) —————90
ivia (1950) —— SRS [ { Autochthonous human cases
Autochthonous, isolated from mosquitoes.
. Imported human cases
(1935)
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[""] OROV epidemics documented before 2000
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4 / 241 French w7 . .
i Guyana | 5
) [17] : A Y
Colombia— 5 '.@,\, Brazil | ‘ 7 3 :
[20,33,85,91] [10-12,14,20,40- { . =,
. 42,61-63,65-69,72- !
Ecuador 74,78,80-83,86- | &
[23,25] - 90,92]
Bolivia, 7 “Paraguay
Pern [25] X [25,48]
[14- % -
16,35,64,70,71 G
76,77,79,86]

- OROV epidemics documented since 2020

:] OROV epidemics documented between 2000 and 2019 |:| OROV cases reported as travel associated infections
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Product performance

Improve efficiency with high-order multiplexing

Thermo F|sher

TagPath DuraPlex master mix has a wide dynamic range and high sensitivity for targets at low copy
numbers, even with assays using 5 or more targets in a single well.

Applled Blosystems FAM™ dye Applied Bnosystems VIC™ dye Applled Blosystems ABY™ dye
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Filters

Instruments

QS5

1 2 3 - 5 6

QuantStudio 3 Real-Time PCR
System

QuantStudio 5 (384-well) and 6 Flex, 7500,
and 7500 Fast Real-Time PCR Systems

QuantStudio 5 (96-well), 7 Flex, 12K Flex,
and ViiA 7 Real-Time PCR Systems

/

Filters
Wavelength
(nm)

Emission
Spectra

FAM™ dye

x3-m3 [x4-m4 |x5-m5|x6-m6
|
600

700

VIC® dye TAMRA™ dye ROX™ dye
SYBR® Green dye JOE™ dye Cy®3 dye Texas Red® dye
NED™ dye JUN®dye

Cy®5 dye



DENV-CHIKV< JLF 7 Lv 9 XgRT-PCR (DC 6-plex)

Set1 : DCt v k Set2 : XtV k
« FUUGAILRE © YATAILR
« FUHYHYAL IR 2EF « AAT7—T x4 ILRA
Q55 e « FUHYALAZE * YYATAILR
- ¢ FUTYAINR A © RAR
M « FOUTZTIMIR

D C THYAILR
LC Pro

— DENV-CHIKV-ZIKV (DCZ 7-plex)
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Target region . . T s
in vitro transcription;%

PGEM-T ARk, FEELUIZRNA

[ 15']] TagManProbe

Forward primer »
« Reverse primer

3 TagManProbe
Forward primer melip-
E 00 N AR OO0
sequence
« Reverse primer

ContAmplicon (CA): AGT AGC TTGCTC TTT CAT CTG TTA CG




DENV1 (old) Forward primer Probe ContAmplicon Reverse primer
GGGCCCGACGTCGCATGCTCCCGGCCGCCATGGCGGCCGCGGGAATTCGAT TAAAAGGAAGCCTTATAACGTGTGCTAAG

TTCAAGTGTGTGACAAAACTGGAAGGAAAAATAGTTCAATATGAAAACTTGAAATATTCAGTAATAGTCACCGTCCACAC
TGGAGACCAGCACCAGGTGGGAAATGAAAGCACAGAACATGGGACAACTGCAACTATAACACCTCAAGCTCCTACagtag
cttgctctttcatctgttacgGACAGAAATACAGCTGACCGACTACGGAGCTCTTACATTGGATTGTTCACCTAGAACAG
GACTAGACTTTAATGAAATGGTGTTGTTGACAATGAAAGAAAAATCATGGCTAGTCCA

DENV2
AAGGAAAAATCGTGCAACCAGAAAACTTGGAGTACACCATTGTGATAACACCTCACTCAGGGGAAGAGAATGCAGTCGGA
AATGACACAGGAAAACACGGCAAGGAAATTAAAGTAACACCACAGAGTTCCATCACAGAAGCAGAACTagtagecttgete
tttcatctgttacgAACAGGCTATGGCACTGTCACGATGGAATGCTCTCCGAGAACGGGCCTCGACTTCAATGAGATGGT
GTTGCTGCAGATGGAAAACAAGGCTTGGCTGGTGCACAGGCAATGGTTCTTAGACCTGCCGTTACCATGGCTGCCCGGAG
CAGAC

DENV3
TGGCGTTAGCTCCTCATGTCGGCATGGGACTGGACACACGCACCCAAACCTGGATGTCGGCTGAAGGAGCTTGGAGACAA
GTCGAGAAGGTAGAGACATGGGCCCTTAGGCACCCAGGGTTCACCATACTAGCTCTATTTCTTGCCCATTACATAGGCAC
TTCCTTGACCCAGAAAGTGGTTATTTTTATACTACTAATACTGGTCACTCCATCCATGGCAATGAGATGCGTGGGAGTAG
GAAACAGAGATTTTGTGGAAGGTCTATCagtagcttgctctttcatctgttacgGGGAGCTACGTGGGTTGACGTGGTGC
TCGAAC

DENV4
CTTCAATGAGATGATCCTGATGAAAATGAAAAAGAAAACATGGCTCGTGCATAAGCAATGGTTTTTGGATCTGCCTCTTC
CATGGACAGCAGGAGCAGACACATCAGAGGTTCACTGGAATTACAAAGAGAGAATGGTGACATTTAAGGTTCCTCATagt
agcttgctctttcatctgttacgGCCAAGAGACAGGATGTGACAGTGCTGGGATCTCAGGAAGGAGCCATGCATTCTGCC
CTCGCTGGAGCCACAGAAGTGGACTCCGGTGATGGAAATCACATGTTTGCAGGACATCTCAAGTGCAAAGTCCGTATGGA
GAAATT

CHIKV
AACTGCGCCGTAGGGAACATGCCCATCTCCATCGACATACCGGAAGCGGCCTTCACTAGGGTCGTCGACGCGCCCTCTTT
AACGGACATGTCGTGagtagcttgctctttcatctgttacgCGAGGTACCAGCCTGCACCCATTCCTCAGACTTTGGGGG
CGTCGCCATTATTAAATATGCAGCCAGCAAGAAAGGCAAGTGTGCGGTGCATTCGATGACTAACGCCGTCACTATTCGGG
AAGCTGAGATAGAAGTTGAAGGGAATTCTCAGCTGCAAATCTCTTTCTCGACGGCCTTAGCCAGCGCCGAATTCCGCGTA
CAAGTC
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Forward Reverse

T54<3— TagPath™ DuraPlex™
F YA LR 1E £.500nM 1-Step RT-gPCR Master Mix, no ROX
el o BRR6DDE =7y FEBE—JT)LTTI
TYIIANAR2HE #500nM FILY I RBATE D & S Riilb SNtz
MEREDIRA—ZI VIR

YA LR 3H &750nM #AS8669 0.5mL ¥56,700
TUOTDAIR4HE %&625nM =

“ e Tl
FHUHGZTYHALILR %250nM e o=

it
(hennnlvshsr.:: it
F

thermofigpay SUPPOrt yigsy

ContAmplicon &250nM =i

JO—J& : 250nMTETE



Run protocol (TagPath™ DuraPlex™)

2. Set up the thermal protocol.

Step Temperature Time Cycles
Reverse transcription('] 53°C 10 minutes 1
Polymerase activation!] 95°C 2 minutes 1
Denature 95°C 3 seconds
Anneal / extend] 60°C 30 seconds 0

1 /T anzyme will function best in the range of 48-55°C.
¥l Required for AT inactivation and initial denaturation, and to activate the DNA polymerase.
Bl Ensure that the annealing temperature is consistant with the malting temparature (T,.) of your pimer designs.

=

2. Set up the thermal protocol.

Step Temperature Time Cycles
Reverse transcription['] 53°C 20 minutes 1
Polymerase activation(?! 95°C 2 minutes 1
Denature 95°C 15 seconds
Anneal / extend!] 60°C 60 seconds >0

1 BT anzyme will function best in the range of 48-55°C.
¥l Required for BT inactivation and initial denaturation, and to activate the DNA palymerase.
Bl Ensure that the annealing temperature is consistent with the melting temparature (T, of your primer designs.

RTD5RIE

R =581t
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Multiplex Single
DENV3 100-10° 100-10° |GG

2025-04-23_110827.eds 2025-05-7_muilti to single.eds

Amplification Plot Amplification Plot

Cycle

® 0ENv3 @ oev

Multiplex TIE£<IBIEL TLVEEATL:
Single TIXIZMBL EL =AY, BB RAFREICBOLIICRAFELE

ARN

FTOT9GANARABDTSAI—TFTHFA Y

Forward primer Probe Reverse primer
DENV3

TGGCGTTAGCTCCTCATGTCGGCATGGGACTGGACACACGCACCCAAACCTGGATGTCGGCTGAAGGAGCTTGGAGACAAGT
CGAGAAGGTAGAGACATGGGCCCTTAGGCACCCAGGGTTCACCATACTAGCTCTATTTCTTGCCCATTACATAGGCACTTCC
TTGACCCAGAAAGTGGTTATTTTTATACTACTAATACTGGTCACTCCATCCATGTGAGATGCGTGGGA AGGAAACA

GAGATTTTGTGGAAGGTCTATC GGGAGCTACGTGGGTTGACGTGGT GAAC
5kKIC2i5E B
D3MGBEN1s.v2
(forward)__MPx_F2 CW ATG AGATGY GTG GGA GTR GGAAA
D3MGBEN71r

(reverse) MPx_R2 AG CAC CAC DTCAAC CCACGTAGCT

N

Amplification Plot

1.00e+6

11l

1.00e+5 =
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Amplification Plot
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JOURNAL OF CLINICAL MICROBIOLOGY, Oct. 2005, p. 4977-4983 Vol. 43, No. 10
0095-1137/05/308.00+0 doi:10.1128/JCM.43.10.4977-4983.2005

Serotype-Specific Detection of Dengue Viruses in a Fourplex
Real-Time Reverse Transcriptase PCR Assay
Barbara W. Johnson,* Brandy J. Russell, and Robert S. Lanciotti

Diagnostic and Reference Laboratory, Arbovirus Diseases Branch, Division
of Vector-Borne Infectious Diseases, Centers for Disease Control
and Prevention, Fort Collins, Colorado

4978  JOHNSON ET AL. TCTCTC—TCYCTR J. CLIN. MICROBIOL.

TABLE 1. Oligonucleotide primers and ﬂuomgcnic/éﬂbcs used in the serotype-specific DEN virus real-time RT-PCR assay

Virus serotype detected Nucleotide }équcncc Genome position Fluorophore
DEN-1 F CAAAAGGAAGTCG%GCF—LATA 8973 Vl C /M G B
DEN-1 C CTGAGTGAATTCTCTCFACTGAACC 9084

DEN-1 probe CATGTGGTTGGGAGCACGC 8998 FAM/BHO-1—



TV -TFOUOZTF7 TA—TJ (RR)

FUT94IILA 18 VIC-CATGTGGTTGGGAGCACGC-MGB *For/Rev primer, PCtZE
TG A4ILR 28 . FAM-CGA TGG ART GCT CTC-MGB

FTUGHALIILRA3E . JUN-AGATTT TGT GGAAGG YCT-MGB  **For/Rev primert,2bpi&in
T4 ILA 4B . Cy5-CCAAGA GAC AGG ATG TGA CAG TGC TRG GAT C-QSY?2

FH G ZF794J)LA : NED-TAC CAG CCT GCACYC-MGB

ContAmplicon : Cy5.5-AGTAGC TTG CTC TTT CAT CTG TTACG-QSY2
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CHIE @ Conthmp

DENV2

CHIK @ ContAmp

DENV3

CHIK @ Conthmp

Amplification Plot

Cycle
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Amplification Plot
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Amplification Plot

DENV4

e~ ——C | Bk Multi Duplex
o oo T s N Ct{E (6-plex) | (2-plex)

~ DENV1

Cyce

& DENV1 » DENVZ B DENVY & DENv4

DENV2

i N e DENV3

’ . DENV4

T - ,/"###ﬂ##-hdﬂ CHIKV
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22.6
29.2
33.6
21.6
22.5

27.5
28.3
32.9
24.0
21.8
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 Roche diagnosticstt &!
LightCycler 480 # fik#

« 78TILFTLvH XPCR

K— - Y LBIDT— 2 DIED D= EER
l -} HEH  EaF—%0Yy > T, EEISNERR

S EORERR Thermo Fisher> X 7 L%,
QLS " (ERATREN ?




Filters x1-m1 | x2-m2 [ x3-m3 [x4-m4 [x5-m5|x6-m6
Wavelength ' | l
o0
(nm) 5(I)0 | 0 7(')0
Emission ¥l X
Spectra //// 5+ il
- / T \

FAM™ dye VIC® dye TAMRA™ dye ROX™ dye Cy®5
SYBR® Green dye JOE™ dye Cy®3 dye Texas Red® dye
NED™ dye JUN®dye
517nm 554nm 567nm 618nm 667nm 695nm

QS5

] :
] |
| .~ \

FAM NED JUN Cy5 Cy5.5
-D2 CHK —D3 -D4 CA
695nm

500nm 917nm 954nm 615nm 640nm 673nm
LCPro Cyan500* | FAM HEX Jl TexasRed LCRed640 g Cy5/Atto647 | Cy5.5
— -CHK -D2 -D1 /ROX-D3 -ZIK -D4 CA
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QuantStudio 5 LightCycler PRO
FUTYLILAT1E . VIC « TUTIA4ILA1E . VIC/HEX
T4 LR 28 . FAM « TUUIAIIR2E  FAM

TUTIAINAIE : JUN =———————p o FTUHIAJLRIE . ROX

T4 IILR4E . Cy5 « TUTDALIAR4A4E . Cy5
FH 9 =7 : NED —) e F U Z=7F : Cyan500
ContAmplicon : Cy5.5 « ContAmplicon : Cy5.5

« N4 )LR : LCRed640



D1 (VIC)

6 54321/

D2 (FAM)

654321 0

CA (Cy5.5)

654321 0

D3 (ROX-MGB)

654 321 0

s

654321

DW (all dye)

CHK (Cyan500)

ZIK (LCRed640)

65432171 o0

LC Pro, DCZ-Multiplex

53°C 20 min

95°C 2 min
50cycles 95°C 15 sec

60°C Tmin

D+C+Z 1076~0JE—/pL x S5pL/well



pres/| VIC FAM ROX cys | cyan500 [LCRed640] Cy5.5

1E+06
1E+05
1E+04
1E+03
1E+02
1TE+01
1E+00

1E-01

50

45

40

35

30

25

20

15

10

18.37
21.37
24.86
28.23
31.48
34.85

1E+00

1E+01

18.67
21.99
25.35
28.73
32.20
35.36
37.00

1E+02

17.97
21.27
24.56
28.07
31.75
34.42
37.48

19.04
22.49
26.02
29.66
33.06
37.03

Standard curve

1E+03

1E+04

17.61
21.45
25.53
29.65
33.92
38.82
48.46

1E+05

2022 16.43
23.65  19.77 LC Pro, DCZ-Multiplex
2698  23.18 53°C 20 min
95°C 2 min
3040  26.62 50cycles 95°C 15 sec
33.55  29.92 60°C  1min
3652 3305 pyci71006~0TF—/uL x SpL/well
4164 36.70
ag E ==
o« BAUNEZRLT
- 50 (2hr)>45. 40 (109>, 20948
—8— DEN2
—o— DEN3

DEN4

—e—CHK

—o—ZIK

—e—CA

1E+06
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I DENV-CHIKVZ JLF FL v 4 X (DC 6-plex)

DCYILFITLY Y RADFy fERTEERIZER
v JO—7J « 754 <—MIX (D1,02,D3,D4,CHK,CA)
vV XA — = v X (TagPath™ DuraPlex™)

v [Z 3> O—)JL (DC-CA : 1079 copies each/uL)

XD1DPCIEH 48
DW 40l
TagPath™ DuraPlex™ Master Mix 5 pl
DENV1 PP mix (20X) 1 ul —
DENV2 PP mix (20X) 1 ul EEE%E . .
DENV3 PP mix (20X) 14l v Cy5.5% v ) TJL—23T0L—F
DENV4 PP mix (20X) 1 ul
CHIKV PP mix (20X) 1 ul
ContAmp Probe (20X) 1 ul DC?}I/J-j)[/‘yOZOJEiVﬂ_' =

Sample RNA/PC/NC 5ul

sam o BRPIEROI-FNI > KB
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« QS5 T{HAREEZEDENV-CHIKVTJLF F L v 49 XgRT-PCR%
(DC 6-plex) Z=fEiLL 7

e DC-WIFITLYIRZTYrELI7ZPLIUREA—IZEAH
Cys.5MF ) I L—avTL—FEEHAEFE
LB TCHEHRIEZRENLET

¢« LCProTILZDENV-CHIKV-ZIKVTILFTITL v R (DCZ 7-plex)
HLA[EETH - 1=
BIZEGERAZRAWNTHRIEETE

- Mty PRty FELAERFTE
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