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Aedes mosquito

9TUKNUUSIONYYDY 1 9uKEY o:dvwacio

goo:zlagulidavauy Toszﬂumao avil
a‘n’]WﬂUO']ﬂ"]ﬂ'UO\) = [rsao:lwgUSUITUE VT
aoTomﬂuu
erouaoaou . s g=Wnchvovsalugoo:
Assuladuliauas Fuav (extrinsic incubation
WCUUINISUDVYVADY period).
3 1 * NsnNs:1gYavisALaNS

oplatilli (Doosﬁﬁmmu e ReTUR U
uw) amrmuuwnerowa

doszuzaluns AUBuFUWNS (Relative

lOSfUlC] aula humidity) dowaconisovld n1s

Uf)C']EJ\)UU.ﬂUOiU.HﬂU GJETUWU.S las ﬂ’]SOEJSOOUO\)CDlClUZ)EJ
las TU&J\)

Uaoaouaoaou 'zjo 30 -

32°C lHU’I"i-TUI‘llS\) §7 RH ¢ o= lwun:)“lun'fumsnooo

ﬂ‘ISlWUUO\)US BINSYY laaouaosolwauowumsa'mla‘am
souSvINUdasINISHO fucid

gOlHOO
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unduunniiull fos
MaguRavIWIzWUS
14 aon1sns=019vov
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Longitude lines
</ — not parallel except

A > NNSNSED19IVIVYY D:ONAIKUQUDULUAGIYIUKAD

e . tuoTammzjmnum:) Taﬂsou N1SNS=DNYIVOVYOWIK:D
Ly e evenmhae wudluyo: laauuu aomﬂuualauﬁuaamsmﬂuu uu
KUT8ADIUI1 WURRD: WuIDgyvo: “n397uluLoY

 Aedes albopictus gnomiaiucn Qmﬁgumaao C ugdnlan
IKUD.

= nn1°C AUALTUDMTRTNNSNS: mauaoa\)lwuuum’l 90
alawaslunuo latitude was 150 wastkiios:duldn:1a

= I Singh, Sunit K., ed. Viral Infections and Global Change. Somerset, NJ, USA: John Wiley & Sons,
U TR AT 2013.
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WNANSINUVDIANNDINAFDNNSASYANUEN
nazAaNuBnBNvodlsafinsiaun lauyg

> ﬂ”ISlWUUUUO\) CO, TuBUUSSYNF D= :MikAUaIuIsnlunns

uwsmammlsaua T:)saTUlaaoaaﬂuaoaowww WU 100
LN UUSELNFATLUAKUND

Tsmmomoioaaono mmsnuwsaaTooumTHumslwuuaoUs :3INSNAY
laaomn 45% v 60% (uuUs: tnmumsouﬁu tumouou lLa: tumHmDTo

Epstein PR. Microbes Infect. 2001,3(9):747-754.

> Aedes aegypz‘/Unﬁo:dwsoz?wTuvﬁuﬁﬁgon:hs:o“udwn:laTu'tﬁu
1000 was

Usnoviutlol€aia soawsmuummSﬂquoTuwunnaonm 1100 uaz
2200 was luus:ine Mexico ua: the Colombia Andes Epstein PR. Microbes Infect.
2001;3(9):747-754.

> Ae. a/bop/cz‘usmuaoww :kanuovlavii(un3ddglsy uazAu
ﬂ?ﬂU.lU'] ETO\)HDO nﬁ\)ﬂ']ﬂlHU.OUO\)OC"I']S Githeko AK, et al. Bull World Health Organ.

2000,78(9):1136- 1147
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WNAaNISENUYDNANDNINFANDNIFING
1safinsiolin lnuea

ADUAINISNYDVYIWIK:[UNSLOSULIAUTO NSASvwLazNIsauUWUS
s:)uTUﬂom’]uer’lmsnTun'lsTHmo‘[smtwumu:)ufum:)ao (Vectorial
capacity: VC) Duboduidrstunisuwsns=onolsa Sodusuaniw
nUDINA

ﬂOﬂ’]80\)UCdaTOEJC]S\)OOﬂWSO’IS\)UWUO\)EJ\) 'J\)OSB'JC]UO\)EJ\)O auusmToﬂmmuo
O’IFTEJTUU’Hla OfUHﬂUﬂOUlHU’] dlU Gage KL, et al. Am J Prev Med. 2008;35(5):436-450.

mstUaautanouooamwnummmwsotanuaa aisamikifadasinis
uwsTsmmomaToaaomoTsmna\)ua DE maaamaaonoqoma

nstasuulavyovaniwdonnanidade VC awisanalkifionisszuia
thrywovisatuus:inArwulsafaduduundld (endemic areas)

puaiuasanitknisuwsisatiagulalusze=1najuu

uummsﬂmfﬁmomsuws'[smTUsJowuanoUs inFRgoludniswulsa KSowuIi
IsAiadunsons1y suds:inAakSowuRiufiannss: :UunalKU narguwuntkuibns

St UWOUO\)TSF\ Kovats RS, et al. Philos Trans R Soc B Biol Sci, 2001,356(1411):1057-1068.
Aedes mosquito-borne disease by Bhophkrit



WNAaNISENUYDNANDNINFANDNIFING
1safinsiolin lnuea

> D E NV Igd OOﬂJ.Hﬂ I._J U’] ﬂ Githeko AK, et al. Bull World Health Organ.

2000;78(9):1136-1147.

v/ NOTURNDEY 1Bolavfio: uomsﬂumsmowoua uwslsna
eromn uas Js:os V\Inmfuaoawau EIP 1) amam pe. et al. phios

Trans R Soc B Biol Sci. 2015;370. 2) Higa Y. Trop Med Health. 2011;39(4 Suppl):17-27.

» U 91uK)U 30 °C szg=Wnad(ugvatguIuyom
DENV-2 Ao 12 Ju

v lun1snaaov s:g: an?uaoawmuuo sFuaviiio
LWev 7 Ju maouuaa"fuamﬁnunaouuﬂa 32-35°C

Githeko AK, et al. Bull World Health Organ 2000 ;78(9): 1136 1147
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Q/

vin ludsanalnadlonanazdoitinnsal
vadlsafinsialauusangedn

Us: lnﬁTnsmoaafulumsouzju 1DuusOruAbNSS: :unauovisadaciolaggvaig
mouulUuUﬂm(hyperendemlc region).

msanauuUaouaoa'mwgummn’fuds:lnn' uazn1d:lansau (Climate
variability and change)
v omrmﬁaoﬁu dﬂuém'\ursmuu'uuooUs~mnsaoawaoz‘?ud:)a

v mSLUaauuUaouaooJumn lUuthmuoomsquaummsmuaois.ﬂTuUs LNA nomo u'mou
(Gnoudv) uas RUnuav (Lwomsnnmuuﬂﬂu?uﬂsalsou) ddiwulonaliaududaco
gvanglas Tosuwamﬂmsnomnuu

umwurimltuuuooUs:mﬂsqoawg\) mmsnquo‘r}ﬂqqmar]ﬂama:mmﬁ

v goarglu waKzAfauazinzwnnetugiu (indoor feeding and resting)
L‘Jm'luffJueT\muu‘Jooqo as\jﬁuam\)ﬁmudu DugsuazIoik3oEWudu s:uunls
50msmmsmUTﬂﬂTULHm:au

Us: muumonmusauuonumﬂsviumsUnUoomulaomﬂmsnna\mo la:
wadnssugunwigoudnlid
v a:lagcounnsn1sINnNagy suuonnswa:LunuciTu'TzﬂLJmmﬁuqo Tu'uaunmoqo wuau
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W Tsadasiovnlauugany (4edes MBDs)

1. Dengue (DENV) virus infection

2. Yellow Fever (YFV)

3. Chikungunya (CHIKV) virus infection
4. Ross River Fever (RRFV)

5. Rift Valley Fever

6. Zika (ZIKV) virus infection
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ThsaneA
Dengue virus (DENV)

ISP -+ dnoyTund Flaviviridae
a;};\é% » sUsenau (Spherical) &
S wWaanuiu (enveloped)

"' e foure @ 40-50 nm
+ Single linear (+) sSRNA
(Favdalsing)
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lhsa649A

> H 5 aii; (serotypes)

= DENV-1 [ )

s DENV-2 l'J'n:)1U||c1nci1\)K§1nKa1aua\)
wusnssuyavisalbsalavi
= DENV-3 (extensive genetic variability)

= DENV-4 \_ J
= DENV-5 (gndunuluuniadslull 2550)

> 1nY serotypes anunsanalsafifinnuguisidi
Budinle
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Serotypes
DENV1 I

Original known distribution
Japan, Hawau in the 1940s (the prototype strains), Chuna,

Tarwan and Southeast Asia

II Thailand 1n the 1950s and 1960s
I Sylvatic source in Malaysia
I\Y Nauru, Australia, Indonesia and the Philippines
\Y Africa, Southeast Asia and the Americas
DENV2 Asan] Thadand, Myanmar and Malaysia
Asian I1 China, the Philippines, Sri Lanka, Tarwan and Vietnam. Includes the
New Guinea C prototype strain
American Latin America, old stramns from India (1957), the Canbbean, and the
Paaific sslands between 1950 and 1970s
Amencan/Asian China, Vietnam, Thailand and in Latin America since the 1980s
Cosmopolitan Australia, the Pacific 1slands, Southeast Asia, the Indian subcontinent,
Indian Ocean 1slands, Middle East, and both East and West Africa.
Sylvatic Isolated from non-human primates m West Afnica and
DENV3 I Indonesia, Malaysia, Thailand, Burma, Vietnam, the Philippines and the
South Pacific islands (French Polynesia, Fiji and New Caledonua).
Includes the H87 prototype strain
I Thailand, Vietnam and Bangladesh
III Singapore, Indonesa, South Pacific 1slands, S Lanka,
India, Africa and Samoa
v Puerto Rico and French Polynesia (Tahuti)
DENV4 I Thadand, Malaysia, the Philippines and Sn Lanka. Includes the H241
prototype strain
I Indonesia, Malaysia, Tahuti, the Caribbean islands (Puerto Rico and
Dominica) and the Americas
111 Thailand (Bangkok, specifically)
Sylvatic Isolated from non-human primates i Malaysia
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ANSASTANYANNLEDIASIARLSA
Sidonoanitmned

Distribution of global dengue risk (Simmons CP et al, 2012)

Dengue risk
I High suitability

B Low suitability

:l Unsuitable/non-endemic

Global strategy for dengue prevention and control 2012-2020, World Health Organization, ISBN 978 92 4 150403 4, page 2, 2012

> madiaidalsamsAinuluieniienin 120 dszmevilan uazatfinnsalnisida
TsAasnin 30 win Tunadszunas 50 Tinuun

> Wudifidimefinnsssunslusasiigewedande eidunziusanidods duldy au

Banasuasle
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4AUSzADUANHIA NS UNAI NN
adlsaleiidonoon

~Aedes genotype
Viral load in blood meal

v ’

~Aedes species
e Feeding behavior &
a Vector competence | sucvival cate
| % of asymptomatic patients }— ‘g
o
| D S i s . E Vectorial capacity < Growth 8 development
| SEsning szl Distabution Prolifecation of
& Expansion DENYV in vector

Vector density

0

Vector indices: FII, CI, BI

Environment ENSO
areas density change & Seasonality N Humadity
Previous o \
aFacti
Imnmmnized TUrhanization MNaiwa Cal
population population
Mutation Vaccinated Temperature
Genotype persons Sui o —
. “',."'J“lme. . Sanitation Bhophkrit Bhopdhornangkul, MD., MPH.
Cert. of Field Epidemiology
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1. au lsun naxey AldnAulsa uazmslasuido
Tuodis

2. afiavodonsaeeAniscun el uiiin Tuiiiy
Tuwawsin

3. 24AUsNaUBUY ISUA ANNTAYUNTDILNANE
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NI U DN YN UL

Aedes mosquito-borne disease by Bhophkrit



3\ * AOLWIUGVANY (BDVNIY

Kan)

'k ., A + Ushgviunisaacodniiy ,| i,

dan nsangidoq a:igu
nu (81n)

Aedes mosquito-borne disease by Bhophkrit




wm

\ 7 10C /7
\ ™ The contour lines of the Janvary end July isoherms indicate e potential gscgraphicd limits of the northern and
southern hamispheres for ysarround survival of Adaas cagypt, #e principal mosquite veder of dengue viruses.

/—\

counfries or areas at risk
(As of 1 November 2008 °

YUAUNITNSEANYHILALANNYNYHVDIILIANY
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=

A. aegypt '

Ae. albopictus

> Wastindasondwuiin Tunsweuun
AnlaWadushsouudrnanuduen
BNy
v masueidiing Duuaannsiusiale
Wuo e s izduwuunn (o) v
muluuasuaniinu

v idehsaisAannsaanonoananniilg
anu Ul |

v aiznunsanundsls wiasinluaousd
wialgunwiudions

g9y Aedes spp.

> gaanutu Ae. aegypti Wuwinenan
(primary vector)

v gaufimantazaewan el

v onduey lulwnsoudu uaziunausuiin
Tan

v ldanunsaey Tuwanuuduls

> gaanoi Ae. albopictus 1Wunnesog
(secondary vector)

v 9pufAadniunnnINAnLaztANTN AL AT

v ondulsisionsoudu [wnoudu uaswun
Wi UuAnLEG

AN R PR LT NN ﬁG[‘LL‘LJ'iZL‘I/I RILYRAUD
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2v9sEdauavyvals = 9 - 14 Su
[fMaruKknl >35 C ~ 5-7 3u]

nIlulakaAIEoAUAD
~3 3u Budundonns
unawu MoKiuduouns:=nd
2 (~3.4 3u) o=lddan
dundnnarunduaznnsou
(~3.8 3u)

goanecdiduog 1-3 1Gau wluasva: 10-100 wov
aaaadiaowlugoaa 7 Asv (~ 2-4 ASY)

1-2 Ju

25 @i s7su §1oTY

!

—l
Y\ .

guanesaiugadonnsiusn
KaJoononanua ~ 1.5 3u
MswaUWUSLaz0LosIindu
RaJlAAUIBUAD 4 Su
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smsthouaransithunuaolsaldidonoanianed
Tudsanealng sausitIn.e. 2554- 2563

300.00 - == Morbidity Rate —&=CFR T 016
C —_
2 25000 - o
S +012 £
Q _ ()]
& 200.00 Lo %
o 2
S 150.00 - + 008 Z
o =
S Loos <
— 100.00 - ' 2
g + 004 Y

50.00 -
9 + 0.02
&

0.00 . | | . | | | . | 0.00

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Aedes mosquito-borne disease by Bhophkrit



Fruugihusinedolsamned Tudszanalne
Funsunou siNeUn. . 2559- 2563

25000 - =& 2019 == median (2015-2019) —@= 2020

20000

15000 -+

10000 -+

Number of cases

5000 A

0 T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Year
> dwnugithoasgdushaiidu (wqwaau - aanan) we lumalddsnsiusaniinazduuluaudsast
(5uAN)
> dunuithoaaindugeaaiugis dauisu - nsngIaN - Amnan 1aannt anvazasdusnluisiou

waadnouluued ez lunalddensiuoon
Aedes mosquito-borne disease by Bhophkrit



Fuuiithouazdnsthunn srulsaldidanaonwadlng
Uw.ei. 2563 Aunaunanongy

B case == CFR

20,000 - r 0.40%
16,000
) 0.30% .~
o R
g o
: 12,000 :
8 0.20% g
[
pa b
Q 8,000 F
2 a
S S
3 0.10%
4,000
0 HEH 2 =5 E 0.00%
v - + + + + + + o < 2 - A 3 A
o > 2 2 Q8 9 @ 37
o - ”
S v Age group

> mafindohsamsiasnwuveslusiionyiounii 25 1

> Tuadin samnmsfiaideluifinas usdaavuavfinsaivadsanulugiidons
15-25 1) tiANunnDU

> flesannfinnsiwdsuudadlasaseuszannslve shifting in age groups

Bureau of Epidemiology Thai Ministry of Public Health. Annual Epidemiological Surveillance Reports: Dengue virus infection.
2020. http://www.boe.moph.go.th/Annual /Total_Annual.html.
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A"sAdlsaud Lol THInGA

1. Aasnalsmanasintdalsmdngd

1) AnuguusIgaabaleATiunnsNAUduRU serotypes nio
genotypes

2) msnansWusvadlusfiuasdUsznounadoingd

2. AsAslsAANnsruUAfdRNAUYoIs N uland
1) Serotype-specific antibodies wasz Cell-mediated
Immunity
2) Cytokines and Complement activation
3) Autoimmunity

3. dnuarniusnssuvadland uazlsausyansiads
PURNANHTULSTOINTAALTD
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Anuarnusnssuvadlond uarlsadszinsdasruinin
ANNTULSIYDNINSHALTD

Severe dengue correlation

Gene iulvumihism

TAP2 379 [VAL), 665

4y TAP237T9(VAL/VAL), 637 (ASP/AS i inet severe d
-E} MBILZ2 Susﬁephbmw to thIDthCFt(PE;ﬂiﬂ and
increased rizk for DHFE

TNF-a 308A tibility to severe de

HLA class I allele

2} HILA-B*Q7 *44 *51 Susﬁephbmw to severs dengue
HLA class IT allele

2} HLA-DQ*1 Protection against severe dengne
Preexis comorbidities

Z) Asthma, Diabetes mellitus, sickle cell anemua, Susceptibility to severe dengue
ate: *GSPD deficiency provides increased viral replication, but smeall numbers of severe demgue carer were noted fn Cuba and Haiti V.
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A"sfincavddlsalaidonoan
TReaNAL

tNAB)/ TTarotial
lssuidalhsaneA Iesuidalhsa

‘ «— Extrinsic —

Y incubation Intrinsic
period (EIP)|  incubation : :
period Viremia
0 5 8 12 16 20 24
lliness Days llIness
Human #1 Human #2
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AsfintdalsHagA

> szgeiNnen 4 -10
> ANSLANNUOIANSEALTD NSE LA

v dulnajazlifionnis (asymptomatic or
subclinical)

v fonAsuazannsuand 3 Ly
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N niFALzNNNSVDINSARLTDINSAIANA

THE 1997 DENGUE CASE CLASSIFICATION BY WHO

Dengue Virus Infection

— B3 miatic
e Without
_ _ haemorrhage
— Undifferentiated fever
With unusual
hasmorrhage
—  Symptomatic Dengue fever DF (66)
No shock
AstiseTagandley | Dengue haemorrhagic
classification flog ver DHF (26) ‘ Dengue shock
syndrome (DsS) DSS (27)
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41-60 &71-B0 S0

0122 4 5 4 782101112 13 14 15 1420 2740

-1

Onset of symptoms [days)
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U Q/

afiduAusiaigdolsaIneA

Y
DeeD

D

tf

0

UYINANTRALTDAMNUTNLADYNNNFTEHUNA

v szdunfidudu IgM auAndwdudusuusn

v 50% wasgthuaunsaamnanundsunadsionnsuanivadlsa
uwdUszanas 3-5 fu, uazazAouANduding luiud 10

v sruad IgM asgeaenslu 2 dlenvindsdonnisuaaadlsa
nazazanasaulianunsansanulamelu 2-3 1Heu

> 506U 1gG ausunsanuldndduaviusnnadaionns
nasNAUURARUANTuadan Bl 2-3 ifiou auAs
B[R Dblokiel)
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k4 Q/

afdurAusioldalIsHIANA

> fefinide serotypesiialaudlazinfisumu
NADADINIANIL SEerotype uu

> dafinuAugnoiia (Cross reaction immunity)
U serotype Miwidals luszue 2-3 Woundinissie
tip

> Aselnsfindowuiia DENV-2 uaz DENV-3 azAo

TsaraudesuussnIoiadu adunsinde
Jumsadi 2 (secondary infection)
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21ANSLLAZINANSLLANIDDGSA

> mMsfiadouuuduUNAL;
v lefgeaow
v Jhadsir Uaanasnszuanm
v mauld ondou wedawrou Yanvioy (lsiounnannins)
v thafaunduiilo Uhansygn

v anldoneaniifivile LAoarian ua 1domeanlussuumaiinems
(DHF) / iinansdan (DSS) anusiuladins szduanusdns
ARAY

v WaAwLeNeNNRINLIN (Convalescent rash) falRuudnaiueu-on
AMUDLINDIMNTALNHN DU
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AssiuYadlsa

Fruusuiithe 1 2 3 4 5 & 7 8 9 10
aUNAHNNY _40°
C / PN
j —
SEUEUIR AN JAnseanau
SAPLLDANS ! fon g i

Organ impairment SNANY

| B . INANLADA
2RI EHI BN GR[AR S
1oAY |ab Hematocrit %
Astdasutdasvoay Viraemia
ANANAU -
mMssuilulsa sy e sreEINaM syelennilli
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AstinssismnusuLssdodlsa

> insfiemussiuvaainantdaon (Platelets)
LazsraumNUIdNT U auiatdanuas (Hct.)

> Thrombocytopaenia fe \1nanidansinnin
100 000 per pL azenuihaluae 3-8 fu
ibNbalaakiield

» Haemoconcentration @ seaumNNIDUTU
wodfiadonueNNINAINVINAD 20% [zusd
feAiseMBinNsIYiaanLEan
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ANFANARDNNRNUAHURNNS

> AHNSONSIANULTDNSALENA L6 lild06 B350 wanaun
16 Tuszpe 4-5 Sundaufnonnmsuandvuadlsa

> agsruzisnodlsa (AouSun 5 aadlsa)

v mswmnadalhsal msdausnidalisa

v nsesilAassiinanswusnssuvedadolisa (PCR)

> agsruzinuaodlsa (Maaiui 5 wodlsa)

v mMsasimssvinafguau (Serology) denhalunns
Afagulsn
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srasaITUA 5 wodlsa

> lnzidoansiadsudiuau 2 ase malu 2 el

> nsalaeds haemagglutination inhibition
(HI) test asz6iu 1gG AinduannAsii 1 = 4 win
(4-fold rising)

> @aumsan 2 (Convalescent serum ); hizhalu
AMsAssnE wsiazhulunisitadaio
s1u9nulsa
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Tsadaunusn
Chikungunya virus (CHIKV)

+ dnogluwd Togaviridae

 Genus Alphavirus

* sUs9nan (Spherical) &
wWaaniu (enveloped:
E1/E2/E3)

Envelope r . .
om0 o ey | * SINGle linear (+) SSRNA
structures i‘?‘)‘: Ak i
PN
E1/E2 (trimer)/
6K
Genomic
+ RNA
Capsid
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1975 Cambodia,
1963
2012

hilippines,

968, 1985, 2013

. E— - e——
Micronesia, .

Caribbean Gabon,
Island, 2007
December 2010

2013
Angola,
1970-71

\—

. 1 K
. "\ Singapore,
' s 2008, 2013
| : Malaysia,
. . Indian Ocean 4ggg

Islands, 2006
J 2005, 2006 2008

Caledonia,
2011 ' ,‘& o

0~.-

Zambia,
1962

South Africa,
1956 1959

1975
1977 &

Chikungunya virus was first isolated after a 1952-195 epidemic in present-day Tanzania.
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ANsASzANYsVaNAUNUSId CHIKV
LLAZANANYNY

Uszmdlne @swmwumssxmmma@m laudanuWug Asian
genotype suusin.q. 2501 waz East/Central/South African
genotype UJw.¢i. 2552

2007
2010
Jl (‘.'l .\
Ly 4
2013 to present - T

(virus carried
p fromFarEast)
e

D & -O-Qp,,
®

% C.. pre-1958 to present
B (Asian strain emerges)
«

14 a i
B % <o 2 (A%OOS to p?esefnt \? é fo
§ rican strain from 3 77
Chikungunya outbreaks O 30 3 5 Ev- \J\\q
> e 2,

West African strain of virus 5 ° 19?;!“/.3 mutates) gy
© Asian strain :virus L

2014 topresent , © 5 © . A
@ East/Central/South African (virus carried ° firstjdentifred
strain from Africa) © N

Mosquito ranges 3%
m Areas infested with Ae. aegypti

m Areas infested with Ae. albopictus
(Asian tiger mosquito)

m Areas infested with both

Ae. aegypti and Ae. albopictus
PAHO; M. Aubry et al/Emerg. Infect. Dis. 2015;

. . . A. Powers and C. Logue/J. Gen. Virol. 2007; S.
Aedes mosquito-borne disease by Bhophkrit Weaver and M. Lecuit/NEJM 2015; S.

Weaver/PLoS Negl. Trop. Dis. 2014



Aunusvosda CHIKV

1. Asian genotype
« Spread by Aedes aegypti
« Originated in Africa

« Emerged in Southeast Asia in the 1950s, where it is endemic
» Carried to the Caribbean in 2013 and now detected in Latin America

2. East/Central/South African genotype

» Spread by Aedes aegypti and Aedes albopictus (Asian tiger
mosquito)

» Found widely in sub-Saharan Africa.

» After an outbreak in Kenya, one form of this strain moved offshore in
2005, mutating in Indian Ocean islands and later hitting India, Europe
and Southeast Asia. Another East/Central/South African strain
recently appeared in Brazil.

3. West African genotype
« Spread by the mosquito Aedes aegypti

. Large|y confined to West Africa David Morens and Anthony Fauci/NEJM2014
Aedes mosquito-borne disease by Bhophkrit




> | panfiu SAvhadonaodorivaadtna (1
o Fofirfde wamwhiludnuarddryvodsale
Undogean

> msinidodmnusuusesih kifidadinannlsalduaa
Fossansuiiail usiitluamalinainmndinnns
s thedonansdaiuszoznansnuiu (3 how
—217)

> Und ludsamalnafideUssarananoviug Asian
genotype agnaifizniiniin fssanunsidalsal
LA dunausousnsiaus w.a.2503 - 2538
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Hgnﬁr + Anuanidaldnsiusnil ngemn
+ Tuil 2501 auns=iia 2523

NORTHEAST 2519 dJs"quu’

+ 2531  #5ung

2534 awduuAnu

2536 1Ay,
Nt

CENT

2538 viuovAny (94),
- UASAS555:51% (576)

sgu‘EH iannetlu Asian genotype

Aedes mosquito-borne disease by Bhophkrit
Reference: Pisitawoot et al



astintdoa CHIKV Tudsznealng
Nn.el. 2552 -2563

A major CHIKV outbreak in 2008-2009

100.00 -
In October, 2008 (started point)

8 A cluster of fever, rash and severe arthralgia was found in one village
'-E; 10.00 - at a deep southern province (Yi-ngo district, Narathiwat province).

8_ After investigation among 82 suspected case revealed positive

8_ Chikungunya by RT-PCR and seroconversion by HI (60%).

o 100

o

Q.

o

o

i

5 0.10

Q

)

o+

]

m 001 I T I I I

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

> In Jan 2008, there was the CHIKV epidemic in Singapore that found about 200 reported cases.
> In Sep 2008, Malaysia has reported about 2,000 CHIKV patients.
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RNA Sequencing of CHIKV 2008-2009

"l MY0O3IMR (Malaysia, 2006, ELI703760) N

MYOOZIMR (Malaysia, 2006, EU703759)
o oL (HISAES (Phitppines, 1985, A% 192855)
> mMasfindaanunug RSUI (Indonesia, 1965, AF192894)
Central/East African SV048196 (Thalend, 1996, AP192900)
> e 139296 (Thailand, 1995, AF192897) >m°mume
genotype Wunan duiluan 6441 88 (Thailand, 1988, AF1928%)
(O & S A o 3412 78 (Thailard, 1978, AF19269)
W%SqLﬂF;i’)ﬂ‘l;LﬂU‘VlLﬂﬂfl’]‘i'iv‘lﬂﬂsiu e e 1T )
Ussmaduide Avalus uas 18125 (Thailand, 1962, AF192906)
: Y L PO731460 (India, 1973, AF 192902)
Ji‘“’al’sﬁﬂ ﬂau‘ﬂlu’j y . Gibbs (India, 1963, AF192901) /
> dundgenuin tgo CHIKV i 5V1246 09 (Thailland 2009) 3
srUNellsunwsINANAUSANA SYII1109(Thatlend 2009) | =4 29p\/
Pl " SV1121 09 (Thailend 2009)
LN E)‘LL‘IJ"]‘LL‘I/IE)Q‘I/I']\W]E)‘LLTG]‘U BN S¥1124 09 (Thailand 2009)
Usanding ITAO? RAL (Italy, 2007, EU244823) Central/E ast
TM2S (Mawritius, 2006, EUS64334) African genctype
[PROES Gndia, 2006, EF210157)
CHXIL (India, 2006, ELIS6435)

Ag4185S (Ugarda, 1962, AF192907)
Ross (Tanzaria, 1953, AF192905) )
18211 (South African Republic, 1976, AF 192903 }

IbH3S (Nigeria, 1964, AF192593)

37997 (Senegal, 1983, AF192892)

PMR2951 (Senegd, 1566, AF1928091)

O nyorg-ryorg (Senegd, 1963, AF192890)
Semilki Forest {Centra African Region, 1980, AF192909)

- Sindbic (Madagaccar, 1979, AF192837)
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West African
Afvican genotype




Astintdoa CHIKV Tudszandlng
Un.gi. 2552

> fonidu nsovtiwhwadlsaldurndausany vas
vy nasannbigasszualuuunii 13 9

> Wumsssunaveadoansrius vl East/Central
African genotype (226V).

> msszunaluasaild Ae. albopictus Wuwnvisnsan

> dmswasunlaswessuuuunissunade wasuann
vaunidusuunuiduusunaaaiiios dndngin
atlvauniiddyfo Amsindusossnsinsinidolu
TG

Aedes mosquito-borne disease by Bhophkrit



60

Sns1nstiarda CHIKV siauaulszasnnsiu
Uszanalng Fuunnunauongluin.g. 2552

120 +scassacssacasaasssacssscasaaasaaasaaEssaaEsEaAssaAs EaesAEEssEaseEasiaas s aaREaaE.
90.18 90.12 gr99 ..

10-14 15-24 25-34 35-44 45-54

100 A

80_' -----

60 +--47.3... . ... .. ....

40 +-

Rate per 100,000 Pop.

20 +-

T 1

0 -

65+

0-4

nsseunalney Tuasatiu wunsiAslsals lunnnauoy wszUszannssuln
finfidurusioidonnnou noUsAu Wuidoanuwusins (Central/East African
genotype) fithan Tudsavansausn

Uszennseony > 10 UAe nanidsssionsfinidofian wwszfufduusssning
Taam"uazqumzmmﬁuﬁu flosannii lomagnasasth (Aedes albopictus)
AaunnnIinfienylasntn

Bureau of Epidemiology Thai Ministry of Public Health. Annual Epidemiological Surveillance Reports: Chikungunya virus
infection. 2009. http://www.boe.moph.go.th/Annual /Total_Annual.html.
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gnsnshintdo CHIKV siouaudszannsiu
Uszunalng Iuunnunauonglun.eg. 2563

25

20

15

10

5

MMNN
MMM
AN

|

15-24 25-34 35-44 45-54 55-64 65+
Age group

0

Rate per 100,000 population

. AN

(=
o
[y
i =Y

2 NN
2 AR

kY o/

maszunava Tudsave dauldTunanauons wszuszannssulnd lldnddudusio
\Founrou nausru maa:ﬁm%tﬂﬁyuuﬂaamﬂﬁusfmaqLﬁa

Usznnsony > 10 U nanidussionsfinidorian wwszlufduviussnindleaviias
ganrzinnandu asanniilomagnasansth (Aedes albopictus) fimnnninidin
flonyilosnin

Bureau of Epidemiology Thai Ministry of Public Health. Annual Epidemiological Surveillance Reports: Chikungunya virus
infection. 2020. http://www.boe.moph.go.th/Annual /Total_Annual.html.
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Fnunusithandastinigs CHIKV Tudsana
Tnsduunmuision 1 w.s.2551-2552

—a— 2008 —a— 2009

9000 pessecssacssancsaaassaassaaasasassanssaaasacasaaassaaasaaassaasaaatsanasaaassanns
101 R L L L T T R L L
7000 4-cccceemmeanccacanccceceafeacceeaaeec e i ciicceicmcacccccceccmeemmmaccaaaa-
L0 L A R e L L L R PR R
1011 A L T LT T R L L L L LT e T T
A000 4 -cccceommeeaNemaeafiaiiaaiccciiacescaacc\eccmccemmmimasssaaceccecmemeaameanann-
K L R N G R R T PR TR
P00 R L LR L T e L
1000 = accccmecmcmiccceacacccceemeeeesmssaaseceecemeeesmmssesssmacemascmmnan <o - -

:
S
S
3
£
2

0 L T L —i T L — —& —& — T T T T 1
Jan Feb Mar Apr  May Jun Jul Aug  Sep Oct Nov Dec
> hedulnaidadulusinasoun (n.w.-n.a.) uazaanu (W.A.-5.a.)
Tasiannziiagnanalgvesuszmea

Bureau of Epidemiology Thai Ministry of Public Health. Annual Epidemiological Surveillance Reports: Chikungunya virus
infection. 2009. hitp://www.boe.moph.go.th/Annual/Total_Annual.html.
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Sms1nstintds CHIKV siouaudszsnnsiu
Usznglng Inuunsusanialuin.q. 2552

> faiavnanaled fe Auinns
ssunalng) uanduaarifiavod
AsTonunugthufiaedolu
Uszine

> ANTLAADUINYANAININSIIND
ANTSAEA NN ASUIULA T SInSe
Aals Dumalinmstoisios

Nurrber of asdundnlunsuns lsaluvia
(/100,000) provinces
| O o o Usznel
B < 8203 (41)

N 8204 - 18406 (1)
16407 - 24609 (2)
. 2461 + (12) Bureau of Epidemiology Thai Ministry of Public Health. Annual Epidemiological Surveillance

Reports: Chikungunya virus infection. 2009.
http://www.boe.moph.go.th/Annual /Total_Annual.html.




smsnsiintda CHIKV siauandsspnsli
Usundlng Iruunnusaisnluin. . 2563

» WAIRVINAAioLardaUAD
AufinsszunalnaivosUsane

Morbidity rate  Number of
(/100000 pop.) provinces

Ll o (5)
] <17.07 (59) . . s . . . . .
N 17.07-34.14 (5) Bureau of Epidemiology Thai Ministry of Public Health. Annual Epidemiological Surveillance Reports:

B 34.15-51.21 (1) Chikungunya virus infection. 2020. http://www.boe.moph.go.th/Annual/Total_Annual.html.
B s1.22+ (7)




NAsBInwagtda CHIKV

N K”‘“\

Wid Sylvatlc m Urban
Aedes africanus Aedes aegypti
Ae. furcifer-taylori Ae. albopictus
Ae. luteocephalus
Ae. neoafricanus Yool A 5
Culex annulirostrs A9 EJ‘I/\I:J']EJﬂELQ’]tL AL UNNN
Culex Mansonia ANUIAN ADUAAYNRANDDIINIEG
Fieluiilog

V. Rougeron et al. / Journal of Clinical Virology 64 (2015) 144-152
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nalnnsaolsaldurndausans

Intradermal stage Blood stage
Mosquito V
{ o
Skin 4 };(, Q0 ‘.. v..
e ®e o ’ 0
. A 00% 50
: - 4 ‘e
&
CHIKV transmission
through mosquito’s Fibroblasts infection Infection of blood monocytes/
bite macrophages
CHIKYV replication: viral load increasing
Dissemination and systemic Immune response induction
infection
Infection of endothelial )
High production of Cytokines and
% cells, ﬁbmc::m' satellite 9 p|FN_.q chemokines released
IL-17, MCP-1
Muscle, joint Arthralgia, myalgia (CCL2), IP-10,
RANTES, MIF,
@Ay Intecton ofspirell o e
and endothelial cells IL4, IL-7, IL-12 and

S

Liver

Spleen and
lymph nodes

Encephalitis,
high viremia

Infection of endothelial

Establishment of an
overall antiviral state,
Clearance of infected

cells

IL-10

ool Tepeiocyles Srong CHIKVaspoditc
HopaSts inflammatory IgM (and then
response 1gG) production

Infection of macrophages,
stromal cells, dendritic cells?

Persistent viral

infection

>

>

Human epithelial cells and dermal
fibroblasts anfiaidalas CHIKV Tiuda
monocytes uaz macrophages she dalsa
CHIKV fimsutssiiAnanuuisaginanit

Monocytes asvih Tfivsunathsaluidonas
LazANATSUNS SNy alUvnS e

ndile, 99, 6y, SN, aNoy,saNtiEas Az
Dushuniiifinsiiaedosiy 3 JARNITNTEB L
FLUUANANAUYDINANY HNFENLAUDDY
o307z waaiflafoliu

finsnas IFN, cytokines, chemokines
1NN

V. Rougeron et al. / Journal of Clinical Virology 64 (2015) 144-152
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D1ANSLLAZDNIANSLLANNYDN
Tsadiatdo CHIKV

Headache Fever
> 39°C

528NN EN DY Rash
o 2-4 3 20-80%;
maculopapular

and focused on
the trunk, face,

Significant swelling arms, legs, soles,
on the joints

and palms.

interphalang Muscle Pain

eal joints,

wrists, and

ankles Severe Joint Pain

~ 90%; Large
joints.

Affected joints (in black) in a patient with
CHIKV polyarthritis presenting 6 weeks after
onset of illness. Chikungunya Viral
Polyarthritis. Journal of Rheumatology 2008

N Engl J Med 2015;372:1231-9. . . .
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CHIKV

Alphavirus Monocytic precursors

. °# | Osteoblast fiaide

L) ]
L gtie s o CHIKV v Tdfinsnas
"e“"*‘r—* 9. pro-inflammatory uas
: § R, .
s o ;. -. pro-osteoclastic

factors leun IL-6, IL-
1b, CCL-2, uas

-----

.:"53:{

o
-,

L]

-

£
.9."
S8 aCee?

l Proinflammatory

cytokines e
(msAbumaza) / .«

NN )
)

b V¢ Osteoblasts Y -
B o RANKL anniiy 1o
i%::?.l .. o : 5 ‘ TR Osteoclastogenesis gﬂ a—)ugu AN

s ’ 9 ' dy
~ ,ofn‘:;‘;on . ® o0 N RANKL:OPG wingu
f-:‘_;:,c;.‘? " vin TS AnsuLssIAy
s ore ° fuIu osteoclast Gudl

‘tv'g.' ® RANKL v_ o o . .

v"&*’:’"  RANK R BHIARNIUATERAN
AL

TRENDS in Microblology

RANKL @ pro-osteoclastogenic cytokine sanssgunisuissiazas osteoclast

OPG il osteoprotegerin #asussnisduiunszniie RANKL uaz RANK wiadasinnisinnsauzasnszanms
593NUR

Trends in Microbiology January Aedes mosquito-borne disease by Bhophkrit
2015, Vol. 23, No. 1



Tun1duna
Osteoprotegerin K52 OPG
9:¥29gUgumsduRU
S:K319 RANKL n1a: RANK
(receptor activator of (NF)-

Qsteoblosi0

RB
A = ) = . (tuaaasmuons an)
Iwadavnunisnansau Gl CHIKV
YOUNS:QNOUSSSUBIAN )
U'Inll'_]UTU A:-inflammatody & pro-osteoclastic

factors

9 Osteoclast
(1baadanuns: an)

A

Idijednisanido
CHIKV
2:Mmiks:audndou
You RANKL:OPG Wy
du duwalh Osteoclast
Qnns:auliuuasuin
Ju fiINaRansauns:Qn
LINJUDUINOMSINIFU
na:Us>adalaeiawi:do
THodq

IL-6, IL-1b,
ccL-2, ua: RANKL

O
63

RANKL (recept.or activator of nuclear factor (NF)-KB ligand) 1WJu pro-osteoclastogenic cytokine §12
ns: numsuu.m:)uaJ osteoclast

Trends in Microbiology
January 2015, Vol. 23, No. 1
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Symptoms
Fever, usually lasts about 1 week (90% of patients)

Myalgia, usually lasts 7-10 days (90% of patients)
Polyarthralgia, polyarthritis, or both, can last weeks to months (95% of patients)

Rash, lasts about 1 week (40-50% of patients)
Infection

Approximately 1 week Weeks to months

Viremia, usually lasts 5-7 days
IgM detectable 3-8 days after symptom onset, usually persists for 1-3 months
IgG detectable 4-10 days after symptom onset, persists for years

Biomarkers

N Engl J Med 2015;372:1231-9.
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RNA detection

<74 Clinkoal and epidemiclogiosl Immunofluorescence >
( ays) data assay (> 5 days)

Real-Time PCR X
Serological tests

Gold standard >

. . Virus
diagnostic method  |gqiation IgM 1aG
RT-PCR and vira g
culture

2/ -4 0 4 ; 14 Days’ a Months,
LJ A v = A years
/ Incubation Acute iliness Recovery
Persistent infection
Mosquito bite
and CHIKV
transmission

V. Rougeron et al. / Journal of Clinical Virology 64 (2015) 144-152
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AsAdARYN1saaLtEd CHIKV

INIIVNAATNIUTINY DY
wiw 7- 10 Ju

viral load a133zgeunng (108
viral copies/ml of blood)
afinsnszuszuunfiduiu
auAinn19nas interferon
(IFN) Tuddsnaudias
Anti-CHIKV antibodies
aunsansIAnUraITonsle
4-6 W &n5u IgM waz azpn
lusnnanuision dwu IgG as
aANUle 7-15 Jusionn uas

AL NADATIR



Thsaadnn
Zika virus (ZIKV)

. dmeyluwd Flaviviridae

. Genus Flavivirus

- guUs9nau (Spherical) &
waonviu (enveloped)

- au1e @ 18-45 nm

. SiIngle linear (+) ssRNA
(Hiandolding)

- wldou DENV
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s8N

- Aunuasiusnii Ziika forest Tudl w.q.
2490 #i Usuna Uganda uazdoin
Dulsafinsiolasauais s Tud
W.@. 2495

v wuidoluas rhesus macaque monkey

fi [Bnaassdnuisulhsaldimgos Tull
2490

v wuidalugeans Aedes africanus Tud
2491
» ason rhesus macaque monkey
\u accidental host i lgunaes
15A

Zika virus (ZIKV)

| ZIKA FOREST

INSTITUTECUVRI) ‘8
Valll p 0.BOX 49 ENTEBBE.

- - IEL:OQ—M-SZOGM s DNy
*1‘ ik % ‘ “.;

A watch tower in Zika forest in Uganda, near Entebbe. The Zika
virus was first discovered in April 1947 after testing a macaque
monkey in Ziika. - See more at:

http://www.travelnewsrwanda.com/news/zika-ugandan-forest-
where-zika-virus-was-first-discovered-

1947 #sthash.OZux2NIM.dpuf
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U n.1.2490-2559

AN552UNAYDNSHBAN slaLLe

o 1977
2015 &
fotmn
Soit 1954 Contrel Alricon
’ ""'“‘ . Phifipplnes 2007
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Siorre ” purkina | o7 g
Leone Foso | 'fw-/. 194 y s
o /ak 194l £ < g YAPMicronesia (Federated
Dlivoire COmerosn Moldives - States of))
»
/ 4 AN
1975/2007 1948 ™ —
/‘r / 7
United Repubic o A ; 2013
of Tanzoma Vosaie No. /S /
ot Tanga x Polynesia
Celedenio 2016
Bolivia (Phrinotional
Stare of)
United States Virgin
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Cenwral African Republic Dominican Republic
Senegal Costa Rico
Pokiston Guodeloupe
Burking Fase Samt Morte
Cote D'ivoire. French Polynesia Nicarogea
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Sierra Leone Cook Islands Seod 6 Saivador Maldives
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Ugonda Nigerio YAP ‘Cambedia Cabo Verde Surinome ‘Martinique Curogoo
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http://www.who.int/bulletin/online_first/16-171082/en/
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msﬁa ZIKV Tulan

Malone RW, Homan J, Callahan MV, Gcﬂgspool -Malone J, Damodaran.L, et ak-(2016) Zika Virus: Medical CountermebsureDevelopment
Chqlleng,etPtoS Negi1 Troles . 10(3): -90004530 doi:10:1 371 /iournal.pntd.0004530 S

It
3

In May 2015, Brazil confirmed the first cases of ZIKV (Asian lineage) to originate in

the continental Americas,
» Followed, in October-December, by Colombia, El Salvador, French Guiana, Guatemala,
Honduras, Mexico, Panama, Paraguay, Suriname and Venezuela

Acute ZIKV infections in Southeast Asia have also been reported from Indonesia
and Cambodia.

Indirect serological evidence of ZIKV infection has been documented in the past in
non-acute blood samples from Thailand, Vietham, Malaysia, Indonesia, and the
Philippines.


http://journals.plos.org/plosntds/article?id=info:doi/10.1371/journal.pntd.0004530

Lamphun
May 2013
Phetchabun
July 2014
Ratchaburi Sisaket
March 2012 June 2013

Bangkok
and/or Phuket
March 2013!

Jan 2015

Krabi
and/or Phuket
Nov 20132

* Viral isolation

Am. J. Trop. Med. Hyg., 93(2), 2015, pp. 380-383

Samut Sakorn,

astintda ZIKV Tudszanealng

» Several Zika cases have been
reported in travelers returning
from Thailand.

» 7+1 cases of acute ZIKV
Infection in Thai residents from
different regions of the country
confirmed by molecular or
serological testing including one
viral isolate with sequence data.

» These endemic cases, combined
with previous ZIKV infection
reported in travelers, provide
evidence that ZIKV is widespread
throughout the country.

> fuguin ZIKV finsyanuauiia
Uszing
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Infection (N=33)

l Vlllﬂ\_‘fll °
Illlllllllllllll‘llllIl‘lllllp'.
! — - 5
Temple o
- oo oo OO0 4
illage 4 Village 1 3
*- 0 =
2
O 1
oce 0O ooo |
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.. N N N N N N N N N N N N N & N N N N N N
Hollo 2 P A a oo o2ar=rr=C2 2SS T
O | 9 0 0 0 0 ¢ 9 o /8 &8 @8 ®@ ®© ®€ 6 /# 6 & 6 ©& ©
\ O ®= case Lo L4 oML u33S3333333323:3
0] (Cthog = house in village2 SA2ARRAIRZI om0 deunn o dan
=L [I= house in village3
1%t case’s L0} \B0L0 O Moo7 B Moo 4
House Mae Klong River ' ) ® Moo3 ¥ Moo2

MP rash
Fever nm—— 5/ 5 (18/33)
Joint involvement m——— 51 5 (17/33)
Arthalgia ————— /5 5 (15/33)
Joint swelling —— 33 3 (11/33)
Myalgia m—— 33 3 (11/33)
Conjunctivitis m——— )7 3 (9/33)
Sorethroat = 0/ 7 (8/33)
Headache mmmm 12 1 (4/33)
Periorbital pain mm 12 1 (4/33)
Rhinorrhea mwmm 105 (2/19)
Lymphadenopathy == 53 (1/19)

100 (33/33)

B Rash+Fever+Joint
B Rash+Fever

@O Rash+Joint

B Rash

0 25 50 75 100

T. Tantitaweewat & R. Buathong,Thailand MOPH
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0.1

“Asian lineage is a
current causative agent in

Caribbean and Brazil.” N

94

80

RNA sequencing of ZIKV

ZIKV Cambodia 2010/F5513025/IN860885
ZIKV Thailand 2014/From Vero E6 cells/KF993678
ST 7IKV French Polynesia 2013/H/PF/2013/K)776791
g2| |, ZIKV Brazil 2015/15095/KR815989 Asia
2! ZIKV Brazil 2015/15098/KR815990
ZIKV Micronesia 2007/FM07-EC 2007/EU545988
ZIKV Malaysia 1966/P6-740/HQ234499
ZIKV Central African Republic 1968/ArB1362/KF383115
73— ZIKV Central African Republic/ARB7701/KF268950
ZIKY Uganda 1947/MR766/NC012532
ZIKV Nigeria 1968/ibH 30656/HQ234500 Africa
~o| 1 ZIKV Senegal 2001/ArD157995/KF383118
96|  ZIKVSenegal 1968/ArD7117/KF383116
ZIKV Senegal 1984/ArD41519/HQ234501

97

Spondweni/SM-6V-1/D0859064

Dengue 1/FP1104/DQ672559

89
72

Dengue 3/PF89/27643/AY744677

86 [
I Dengue 2/98900665 DF DV-2/AB189123

Denque 4/DENV-4/KH/BID-V2055/2002/KF955510

Yellow Fever/17D-204/KF769015

—

West Nile/NY99/NC009942

Musso D, Gubler DJ. 2016. Zika virus. Clin

Japanese Encephalitis/Nakayama/MY/2009/P578662/HE861351

Microbiol Rev 29:487-524.
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NAsBInvatda ZIKV

M it
SYLVATIC URBAN gl It appears that
CYCLE CYCLE 49 sllopiehs transmitted through
sexual intercourse,
/ \ ’ \ blood transfusion,
S and in utero.
9 ‘ .‘"l.‘.’ “ | ;‘ ’ 1‘” :’ \\V(X: |
Chimpanzees \ =
Monkeys
Baboons ulati -
Mosquntoes
Ae. africanus
Ae. furcifer-taylori .
Ae. dalzieli L é@ﬂ
inadnug (1Holuoad)
ANSANULADG

Sources: CDC, PLOS, Reuters  Credits: David Foster, Laurie Garrett, Doug Halsey, Gabriella Mcltzer

hsaazfinsioannaudau lasmsinwes
saaurasnaan fidoiasnluss
Wudns

hsaazfinsiosineduazssans Tuoals
Aty incident host
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LIKV infected Aedes
mosquito

Dermal
fibroblast cells

Target cells for replication:

Fibroblast cells
Keratinocyte cells
Immature dendritic cells
Langerhans cells

Epidermal

hsath cell she
Receptor mediate
endocytosis uaz
budding 7 ER uaz
29NNAWAANILIS
exocytosis

Replication iAndulu
cytoplasm usifinsnsaa
wuhsalu Nuclei
(wernEINgRNLENA)

fAautieunn losann
fibroblast and
keratinocyte cells
ueneNY Jansnang
SAlauIAngn
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Lymphoid organs

Tohsils and
adenoids
Ly mph
nodes
Thy mus
Ly mih W
niodes

Spleen

Peyer's
patches

Ly mph
nodes

vessels

lungs liver
Internal organ

= -

stomach brain

Ly mphatic

Circulation

n» o

kidneys

©

heart



4@1} Onset is usually 2-7 days after
éf}’ o the mosquito bite

Mild fever Conjunctivitis o O ® O
Bilateral w%\ 'H‘%\
conjunctiva

A hyperemia
Red eyes)

1in 4 people with Zika infection
develops symptoms

A very small number of people
can develop complications
after becoming ill with the virus

Maculopapular rash on
Headache and joint pain Skin rash

palms and soles/ pruritus

Aedes mosquito-borne disease by Bhophkrit

> lausiumiion
CHIKYV infection

> szaslnen 2-7 YU

> ~ 80%
asymptomatic

> AMunsngoll
> GBS
» Microcephaly



T ;hyperemia (Red eyes)

82

T. Tantitaweewat & R. Buathong,Thailand MOPH



Zika-related GBS

1200 7
mom ZIKV cases L.
1000 — GBS cases
— 5
800
o 4 @
© <
Y 600 — o
< =3 &
N o
400 —
— 2
il . M
1 3 5 7 9 1 13 15 17 19 21

Weeks

» Guillain—Barré syndrome (GBS) L‘Ll‘lﬂ‘iﬂ‘l/ltﬂﬂ‘-]’]ﬂ myelin sheaths mumﬁuﬂ‘swmmmmmu
NnsUUAdfuAUAINNSHadoniamndu AanaiAnnauilosonusesioilosuaznndn
(proqresswe muscle weakness) Lﬂummslﬂmaf[ammﬂ AAUAIUIN wazszuuNsngla

ANWAT
> In French Polynesia Tuilw.s. 2546—2547.

v Tunsdinssunalsadiaidednn dnoaugithosis GBS duiu 42 s daiuihdevfinnsalvosnnsdias
Uszanas 20 win

v yamoidn GBS ndnniinsdnidelisadnn “Zika-like syndrome”

> Tunidowsnn fswauatifinisaives GBS Tu 3 Uszwmade : Brazil (121), El Salvador (22),
waz Venezuela (2-3-fold from national baseline recorded)

Aedes mosquito-borne disease by Bhophkrit
Musso D, Gubler DJ. 2016. Zika virus. Clin Microbiol Rev 29:487-524.



J¥ Zika-related Microcephaly (Tiny head)

> Tu Brazil sisusi 2553 — 2557 AR MIcrocephaly
Uszahtog Tueha 150 - 200 57

v mmﬁuﬁysﬁszmwmsﬁmsﬁa ZIKV waznsiia microcephaly
pnasduesiusnlulsana Brazil ehslansifounaiau 2558 uaz
dnmsiuduvoadiniianiitiias Pernambuco State vng
OB RNV LB NIEEVS

v aandausuaN 2558 fdsnsaunsiin microcephaly 3w
1,761 57w Tu 13 1fiev.

v danudaunnsnan 2559 fishsaunisiia microcephaly
Fuu 3,893 518 sausinanan 2558 defifihuidndulu 21
o4 (724 widuna)

> Tu French Polynesia fisnaaunisiia CNS
malformations (531 microcephaly) TumsnusaiAaluiie
A3z waN ZIKV uwu 17 51w

> aneil dalidnsduduiinidnin anssineds ZIKV audlu
amnuadnNsiAa microcephaly Tuidannsn

Musso D, Gubler DJ. 2016. Zika virus. Clin Microbiol Rev 29:487-524.
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ANsANARYASRNLYED ZIKV

— 1. Gold standard: RT-PCR

N R > Plasma from EDTA Blood
l (Serum fignunsaldls)

> Urine (azAifle after virus

Days from symptom onset
| ‘ | clearance from blood)
> Saliva (Tuifinian)

<5 - d:t-Zn?\rine g >7 1) ﬁ”]‘[ﬁ’wat‘ﬂg “Uan” Hagiin
Sequencing

l l l l 2) usishTiwa “av” Thidu
paired serum winsriu 4
antibody

2. ZIKV IgM testing: s T¥wa
Musso D, Gubler DJ. 2016. Zika virus. Clin Microbiol Rev 29:487-524. U’Jﬂﬁ’] L"TJ‘LLG’]JEN M57 ﬁuﬁuﬁﬁﬂ

PRNT

Aedes mosquito-borne disease by Bhophkrit



A1S1AUANANRnsR ZIKV

U180

v’ Acute sample: < 7 {unasiionns

v’ Convalescent : 214 u%ay acute serum
disu 1gG

v EDTA blood tube

v Usunen 0.5 -1 mL

v s i ludioaunnil 4 °C

v degmariuiimelu 24 99lug ilowanmsnsIa
76
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A1S1AURNANRSR ZIKV

> Udae > 1inany
v <14 Junadsiionnig v < 7 Wraaiionns
v Aulu sterile container v Aulu sterile container
v  Yaunauw 10-50 mL v Jauneuw 1-10 mL
v s Hlufleaunnd 4 °C v s Hlufioaunnd 4 °C
v aqmsaamummzﬁu 24 v aqm'ﬂamummzﬁu 24

g o WanN1sn5sIRTIG 4 o WNanN1SNSIRTIG
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nstlosrulsafinsiolnuusans

1. ansamindi, Dengue
2. mMsiasAaudrnuumna
3. AMSANANYINNAE

v SzgssnlGindy

v szzanin/ehlia

4. M5UTUUNAINAADNINDARLNAUNIWUTVDY
gAY/ ANFLANZNA
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taBuiosrulsalaidonoan

Dengue Vaccine 0 U w.@. 2558 DENV tetravalent
available by 2015 . Vo o

vaccine l&sun1ssusog LLazauﬂ&nm‘[ﬁ’w
Tuisana Brazil, Mexico, uas the
Philippines.

/’."
—_— "~1 3| .
579 Y =4 <
SYAS /’7//
/) 3 14
(/
MU NI

0 Usamelnegisenissusesuazaunnali
I#adutlosrulsaldidonaanann aw.

Saduiiinsnaasdudsavdlng anusa
Yosrunstinedals Useunas 60%

——
A doh.gov.ph [ healthpromo.doh.gov.ph EIEY OfficiaDOHgov X

msslﬁ’mmmsmu ANYNANYRANYDEN

smrudaiuisiavianlunmsanavfinmsal
nsiAalsalua s

=
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ANsUovnudnunfa

1. wouNNYq

v AasanBiunfovansiadl

2. mmﬂummnmmmmuaﬂﬁum

3. audoi inunzau;

s Maximum
3 Protection

BRI N[aRNfaNLitiRl

v dhonedaliTuanaing N,

on Exposed
Lrniifrm Skin Linifcn “'1

‘/ 6[8‘%—] HEIRIARN] Lﬂq‘;[usaq Ltvqu"] DOD Insect Repellent System

Prope '11,'
War
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