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Isnciaci@duasieil 13 Tsa IsndiaciandavitstIvd 57 Tsa

Isafian2auns)e

1.nmwlsn (Plague)
2. Tunswu (Smallpox)

3. [oidaaaaninsidaunavin
(Crimean - Congo Hemorrhagic fever)

4. Toinaalua (West Nile Fever) ’ 4
5. T0IKA2V (Yellow Fever)?

6. Tuanawn (Lassa fFever)

7. lsnd@aigalosatuir
(Nipah virus disease)

8. Isn@iaigalosauisuasn
(Marburg virus disease)

9. Tsndiaisalrsasaluan
(Ebola virus disease - EVD)

10. Isndiaisalrsaisuasy
(Hendra virus disease)

N. Isny1sa (Severe Acute
Respiratory Syndrome - SARS )

12. IsAiwasa (Middle East
Respiratory Syndrome - MERS)

13. SrulsndoeHawuUU
yguasunsvun (Extensively drug -
resistant tuberculois ( XDR - TB))




Isaciaciancavits:=dv

1. muTsavavdaunatnauliKasw 18. AMonu (Mumps)

(Lymphogranuloma Venereum

HS® Granuloma Inguinale)

2. mMsaaiaiulsowenuia (Health

care-associated infection HS®
hospital-acquired infection)

3. Tonawravuau
(Meningococcal meningitis)

4. Toamav (Scarlet fever)
5. Td1aon (Dengue Fever)

6. h}U:)o&aq\)a‘w
(Chikungunya fever)

7. TOouhaise (Malaria)

8. IoTunswuanKa (Pyrexia of
Unknown origin HS© Fever of
Unknown Origin) .

9. Iﬁauaoa‘mauuﬁorﬁdu;?

(Japanese Encephalitis

-~

19. 6BWaa (Syphilis)

20. uhan:zon (Tetanus)

21. TUalo (Poliomyelitis)
22. nwasuaau (Chancroid)

23. wensnsaluaan
(Trichinosis)

24. wensuluau
(Liver Fluke)

25. 1waoauladaa
(Melioidosis)

26. 189HUAUDVINIAY
oNweNs (Eosinophilic
meningitis)

27. IsngoRuauavaniau
TustuioanKa (Unspecified
meningitis)

28. ISUUDVDIUIAUWUS

33. IsAingvo (Elepha
Lymphatic Filariais)
34. Tsnuguaiaéa
(Brucellosis)

35. IsaUaaaniau (Pneumonitis
HS© Pneumonia)

36. ianquuJ‘\ (Rabies)

37. IsauainuJan (Hand Foot
and Mouth disease)

38. IsniSou (Leprosy)
39. Ispnavsunte
(Leishmaniasis)

40. Ismiadliaaldlisaa
(Leptospirosis)

4. Tsnané’uan%?
(Scrub typhus)

42. Isnania HSodanala
(Varicella, Chickenpox)

sis

47. 5culsa (Tuberculosis)
48. Ihsaauaniau
TuszuigaaHQ
(Hepatitis)

49. HUavfu (Gonorrhea)

50. HU2vTuINBU
(Non Gonococcal
Urethritis: NGU)

51. Ha2JuDHIWAlIA:
no1sHuUn (Condyloma
Acuminata HS?
Venereal Warts)

52. 98O10nlisA
(Cholera)

53. 2INISNMUHAL
Tasunisasviasu
noAunulsa (Adverse
Event Following
Immunization: AEFI)

10. TDavavaniaulustuiBaaniHa

54. 91HISIVUWY
(Food poisoning)

55. Tonsu (Pertussis)

1 nasnosHUN (Anogenital Herpes) 43. Tsnduwhanaiuitiosau

29. Tsndusniauonigobbsa  UNiUenidouwau (Acute
Bla 12 U E ana: 3 (Viral Flaccid Paralysis : AFP)

hepatitis A, B, C, D and E) 4y. Tsnooo1ssSOvIAsUWAaU

30. Isacnnavoniasa (Viral (Acute ala:rhea).
conjunctivitis) 4s. Isnoad (Acquired

31 ‘5060l{;073§aﬁn1 Immunodeficiency
: Syndrome : AIDS
(Zika virus disease) bl )

32. lsndaiwaaisulononAauda ?:' Jimlz;uunsnu
(Streptococcus suis infection) nnrax

(Unspecified encephalitis)

N. ToH3aun (Avian Influenza)
12. Tor3aTHoy (Influenza)

13. ToHa (Measles)

. Toraiwasuu (Rubella)
15.T01ouIN25A (Enteric Fever)

16. Toouinalsihsa (Enterovirus)
17. nodiu (Diphtheria)

56. Tsn@o*nu:nus
HsalsatJaouav
(Monkeypox)

57.1snlA5Q 19

(Coronavirus Disease 2019




N Evqidininks@Ehobnivi
(Epidemiologic Triad)
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As_ 1 U° QST A EdBidogicaldB B8Aa b é
chemicalpd , Ra & ~ d Q" dodod &
Gro8es8QOR" 8s ety @, A S

08 & 8 aRADOgeniBity @ Ggggengfgo&umﬁédﬁq&—ﬁolguﬂ dood
c608ED. EEBQMM@@Aﬁﬁﬁé Environment 65688 HESEE" EA d RBopulatiod Q0 & E
eo08eal 0. s0AdREUER. 5355t NRLE(G NSGgal T L A Kemsiyo

stabiliy¢ o o c6088HEBEE" EAQRD” 46, d° RE
G668e6U8e8000EQS asuyvakd. 3 & dRae " q (Reservoir and Vector densities)
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(Vector transmission)

I 6 N Hreqtjcontact
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CGtLKFEAGOLGNIEGLNYGE NI RT LLONC
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KkOGT NLjnseNIfjELNSgTt NRI

Ci NLj sl n(decharidélirdnsmission)
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N E qdmks@Ehobrivt n gLnl AT L0
(Epidemiologic Triad)

oy [ ] [
[Eopeirias edes geaotype Vical load in blood meal
[ e A v ik

; P

Vector competence

b—— Survival rate

WVectorial capacity < - ‘Growth 8 development

| Vete e 1, .51 U041 OGGNKF | enlLc
o | [ | [T ~ AEG 0 SDERMI CHIKV/
= e TR [y T ZIKV
infection ° \ o B -
jm D || N g— Ak O § Aetlas
Vaccinated 3 Temperatuce ; ; _ ;
éﬁﬁ Bhophkrit Bhopdhornangkul, MD., MPH. AI rJ S g mt I |’_ A N l’(

Cert. of Field Epidemiology
Cert. of Prof. in Prev. Med. (Epidemiology)

Distribution 8 Abundance of the disease

\
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"hm 4\;; :0 {.@nm (Epidemiologic Triad)

AT NLT n SEINSK
I kG L NI

| | Oel Lk
> | LNDKkAT EGNSNRLLNE |
161

o T3 ]
X
—
— | ('D.
O« Z«
—_— I
—_
(@]
—_

- -
Z¢ ¢

LLNT GnJ

¢

NGgE& Ni RT cel n
nL

NGg & Ni RT ENGg
TgenijoeklLdd

| NGj nLoBlicsBnk O L nk

Bhophkrit Bhopdhornangkul, MD., MPH.
Cert. of Field Epidemiology
Cert. of Prof. in Prev. Med. (Epidemiology)



/) NgiEnqdmksEhobmibl A ¢ Lol 1 LNV ki
(Epidemiologic Triad)

NgEGOoSNFij k OFNSO

LS-F[— | L héh EMinden
O RLE

Southern Oscillation

Col. Bhophkrit Bhopdhornangkul, MD., MPH., PhD.
Cert. of Field Epidemiology
Cert. of Prof. in Prev. Med. (Epidemiology)
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Viral families & Diseases

Family Genus Diseases
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DENV serotypes & genotypes

e Sylvatic —

Sylvaticcycle =080 E3 0" Q0 AO8sae& "~ dds. " OEEF
Eéa 0 A O _monJhurRan primate reservoir ¢

5% nucleotide

Sequence divergence

Endemic/ >_ DENV-1

epidemic

MRCA=200
years ago

EndemicuiEpidemiccycle =080 4, Aas& -~ EUAE30" Q0
/ @E. Ss.

- ".»‘ ‘./ e
r__ﬂ‘f oy «L Endemic/

epidemic f- DENV-3

------- = Sylvatic
4@ . - Sylvatic Genotypes a d, BENV-2 £ UDENV-3
— — e - aQ_" s GaverediséaseHU” RQ8
| Lrwe” >- DENV-2 BB

- eoicomc 5668e6HUBQHUBSESF

J serotypes U Re Q .
L - - W 606 HO 0 38
‘—u% }Endim?c/cepndemlc ~DENV-4 ~ do do Q

A4

| LI

~ O/ A,

~

R3™ F
é68§
aQ. A

s A’ oc

Genotype=0_ 0O H q,l;'_UUéq,\Rs E@ b R 60 U QST AE8R3” EO, Qd0é38s0OEagUU,
Phenotype = U~ QSlAa B8RYE_. S 0080¢ BE '383 400, > Ro. O0so6Ugs_eA* 6s0O_ 8 E

Serotype= 08 0 EU" REs O OSpElcaes &g 8OBEAE Al uJeﬁaﬂﬁlgan \ ¢ @ntlgenic properties)



Dengue serotypes

DENV 2

DENV 3

DENV 1
DENV 4

JEV

WNV

YFV

TBEV

50 60 70 80 90
Amino acid identity E (%)

1
100

5 virus serotypes

DENV1

DEN\W 2 A s . .

a Aa&® "~ dqaf38A0OEEE_ Ss.

DENW3

DEN\ 4

DENMS5 (anewserotype a. Aa& ")dOEU. RS
Easerdtype OAQ" daQ, A3 ésemtype
a U d A aspegific lifetime immunity ¢ E UAZ &

a° Seéotype a@Ru‘E aghort term cross - immunity q>
G0Aél8B6aA dE

4 Q
eé Q’
g

G m)



DENV-5 serotype

DENV50 OO0 S8EBO&AFOEO&D 4006 O
S8 A" ¢

£806E8QBs E_" 9. Q0" C A* 6s
Sarawak & d Rialaysia O E 2V, Y.0
306" 8 ed60d0” Uée_  U8SODBNVEAEUBA

U8e80d0DENMGBRA ¢ O

\\

x 0804, Aa#® "~ dE." &_ Q80@mYEARAUAMR
O8 gerotype a ARQ_ Q" ddfadréa&tione@" & _
DENV5¢

<« E" 8 Orew Serofgpe O 0 . eRér'vabiadt 4 d RENV 4.

a0, Eeo0” Usvalicaycld fEAIS @roy 8 A O
non-human primates OE 0 8dutt} Rast Asia

01- I‘Q’GQQ A A A —Aar =~ A4 w7 U — N
Rhesus macaque monkeys eéada . A O EGZI_ E@& @ UBAAQ O, Q u_ 8

Discovery of fifth serotype of dengue virus (DENV  -5): A new public health dilemma in dengue control, Med J Armed Forces Indja. 2014 Nov 24,7167y 70.



DENV serotypes & genotypesi n SJ | f j |

Serotypes

DENV1

DENV2 *

DENV3

DENV4

Genotypes

1
Asian |
American/Asian

V4

I_\

Original known distribution

Thailand
Thailand, Myanmar, Malaysia
China, Vietnham Thailand, Latin America

Indonesia, Malaysia  hailand, Myanmar, Vietnam, Philippines

Thailand, Vietham, Bangladesh
Thailand, Malaysia, Philippines, Sri Lanka
Thailand

DENW1 é Y serotypes, DENV2 & 6 serotypes, DENV3 é 4 serotypes, DENV4 é 4 serotypes,



enL @EenNl RL {Viral paiBEGgenedsR L L N |

1. DENV serotype®El n k [ ¢ Negapipds Ak A LT ét NELA KL Oj cel ¢
RNéenlFenLLnl AT TnSitngeN;
U Asian genotypes ofDENV2*é 1 NRLEL O] celeiRIEeRELIOBI | i
U Americangenotypesof DENV2* (1 Q]j | nI- T OENJ
2. DENV serotypesi n Scee &lj § 8 Gk RIEL Gtk Ol ccL §ENGRL ET n
0 DENV2 celLDENWBk n RNeénl Eé NI é sdotypeiNDIST n S 6gel
é L i kMuthitiod) BN B proteinf jDENVI 1 k i@k 1
> EOS |
L é L i @dtdNipn) EONWG proteinf JDEN\2-Asian genotype@EJ DSk RNeé n IRé&f [ op
1t NgGj] DT RTAknéeEOS |
U DEN\2-Asian genotypek n é i L EJ N S indBacytds teidefBitccallgkjn e eAmeritan
genotype
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Humans become 5 Pat;en[;: de(f)ervescenDce ,
infectious ay - ay ay +

EGEESIW & DENV2 Gn £ Kk 1

Day of iliness =-1.5 / LI,—NgNﬁéﬁ[—CEI,—DNﬁé
Six dengue cases DENV-2 (EI’_ ALLN l
observed to be infectious
to mosquitoes prior to CEG[ﬂE&\VQB G ntk T et N[
symptom onset Humans no L N 3 Lo ’L acll N ig t
DENV-3 longer el niNnen 19t n
infectious to
mosquitoes ; P ~ - . L
p—— A EGTSW Gnt KL ANK &1
Time ; l/ NiénLoeLnNRiénL o

IIP = 3-8 days K Period of illness/fever = 1-8 days 4 Patient recovery >

Mosquito Fever onset in
infects patient patient
after bite Time periods not to scale

* Serotype(s) unknown

~w \\ \\

0 HU" RO8Os_ RUS8s O AdntiindisircgbatiGraperddIPg ED nSEHURODEEE
0 0As Aa o U8 OE (ENserotyypéd O A £LIBEAN1 and 2 (tc 8- 10 days) EUATEDAE
DENV 3 (&7 6 ). E
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Ae. albopictus

608 éEaQadgertbiypes,&Rd Rs  RU8s

U" RTUOH® aQ, Ag68éeda" 408

. ) H3eUREOAUJEED (BR35°C)0 As A3 Qa&~
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di H3euR|§oAUd°éé‘8 (<13C)d As A3' Qa~ o6

Ae aeqypti OAs 864, " E
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1. AADBUe8T AdRax® " de
0" RTUOH" s RU8seé_ &
606804, " E
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Deeqgeord BUAY 6EHDRDE&JSO

N\
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L NeLTTRgINj | OellkelnRLE
F+ LT+ NRNénl éhLCEeDI ELRKL O] cel g EN
Genetic variations/ Preexisting condition Severe dengue correlation
_ o Vitamin D 1 | N§ é Njseévaré deegiiel
Genetic variation in
receptors DGSIGN336 or coding gene CD209 1 | N § e Njdéngue Béer)del + Rk tDHF Ngé Nj
TAP1 333 (ILE/VAL) EINSKELRK EDHEK §Tt NénL E

TAP2 379 (ILE/VAL), 665 (THR/ALA) EJ NSk EL nk EIDHEK g1 + Nen L E

TAP1 333 (ILE/IEL) 1 | N§ é Njsévaré deggiiel
Gene polymorphism TAP2 379 (VAL/VAL), 637 (ASP/ASF 1 | N § é N jsévaré deegidel

CLTA4 RL Tt N ésaveréaelyle

TNFP 308A RL Tt N eésaveréeyle

TGFR RL Tt N eésaveréaeyle




Genetic variations/ Preexisting condition

HLA-A*01 *0207 *2 *24 *31

HLA* class | allele
HLAB*07 *46 *51

HLADR B1*07 B1*04
HLA* class Il allele

HLADQ*1
G6PD deficiency

Asthma

Preexisting comorbidity —

Sickle cell anemia

A A

*HLA (Human Leukocyte Antigen): &1EGI0 é”U_E
I;‘_q,EaTaOEI;‘_uUQuUdOeE_“ KO

an,ReﬂJUEng EQQQdAoI—Tue&}SQ gene
BeeLEBs OF 05 SROFsHE" d

| OéeLLkeeLnRL

NLENT ELAKkLOj celL
Severe dengue correlation

RL Tt N eésaverémeile

RL Tt N ésavereeile
N § e N jsévaré deegel

N g e N jsevare deegiiel

EINSkGsnj Lj RLLNI @Ehojpaeyies |
RL Tt N ésavereeile
RL Tt N ésaveremeile
RL Tt N eésaveréueile

eUEG6 65006 e EPRUEUSED,

86° nOEQE



Febrile phase L '“’\
sudden-onset fever _ : Critical phase

hypotension

headache _
pleural effusion

mouth and nose ascites

bleeding gastrointestinal
bleeding

muscle and

joint pains = \#

Recovery phase

altered level of
consciousness

seizures

vomiting

eé’ d 8 08 0 EdKmpBoR&id E U A
1 O804a. Aaa® Aatainfecsolg U™ E
Aed” U d&lﬁ;ﬁlfd,vsrq)

A0 6 Aa_obtegldched
A0 6 AQd A URetpdbital pain ¢
AU ~ E e UdlausgaBaVOmitd d
6 AQU® 8 é aE_ Segereimustl® &bhnk_ Q
pain)
A Severe Dengue fever; DHF (Dengue hemorrhagic
fever) / DSS(Dengue Shock Syndrome)

AddOT = E KMhctuRpa@iiarlakh; Convalescent
rash)U" Re& "~ 6" 8 H8s0O80H80 4



Days of illness: 0
Phases of dengue:
6 Key features:

1. Temperature

Potential
clinical issues

2. Oral intake
3. Urine output

Laboratory
changes

4. WBC
5. Platelet
6. HCT

Course of dengue illness

Dehydration Reabsorption

Fluid overload

Platelet
E WBC

"*Haematocrit
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CHIKV genotypes

1.Asian genotype
ASpread by Aedes aegypt it was originated in Africa
AEmerged in Southeast Asia in thdl950s, where it is endemic
ACarried to the Caribbean ir2013 and now detected in Latin
America

2.East/Central/South African genotype

ASpread by Aedes aegyptiand Aedes albopictus(Asian tiger
mosquito), it was found widely in subSaharan Africa.

AAfter 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.

AAnother East/Central/South African strain recently appeared in
Brazil.

3.West African genotype

ASpread by the Aedes aegypti
ALargely confined to West Africa

DavidMorensand AnthonyrauciNEJM2014
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ECSA ganotype
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LLnl AP55A53) enlLlnl .nl256%-6 3

Indian Ocean lineagewithin the
East/Central/South African

clade with residues K211E and A226 in
the E1 gene, and G205S and V264A in
the E2 gene.

Aedes aegypti

Nj | O East/Central African

genotype with mutation of A226V in
the E1 gene*

Aedes albopictus

KnEf

TAT NS@LLikDLBGNG L LNI
58NgLLNTT
280 3P

56L160K

*A  mutation from alanine to

Rosg(181) KGDVYNMDYPPFG
LR2006(181) KGDVYNMDYPE

EE) THA_2008 (86) KGDVYNMDYPE
THA_2013 (86) KGDVYNMDYPE

Am J Trop Med Hyg. 2021 Aug 2;,1094).955 959.

valine at amino acid positioA26
" of the B envelope glycoprotein
gene(EL A226V mutation)

Col.Bhophkrit 30



mp

Headache 0 As A3=2Q4a676
(a t -4 dagys)

Significant swelling
on the joints

Muscle Pain 8
Affected joints (in black) in a patient with

CHIKV polyarthritis presenting 6 weeks
after onset of illness.

vere Joint Pain

Chikungunya Viral Polyarthritis. Journal of Rhewaloc

NEngld Med2015372:1239.
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Polyarthralgia & Polyarthritis
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Chronic stage of CHIKV

Polyarthritis and . o
tenosynovitis of wrists and Hypertrophic B urs ItIS

fingers tenosynovitis

Chronic swelling and stiffness of

Raynaud’s phenomenon the fingers with loss of grip
strength
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RNA sequencing of ZIKV

ZIKV Cambodia 2010/FS513025/IN860885
ZIKV Thailand 2014/From Vero E6 cells/KF993678
8L 7IKV French Polynesia 2013/H/PF/2013/K)776791
6| || 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

97

921 - ZIKV Central African Republic 1968/ArB1362/KF383115

73— TZIKV Central African Republic/ARB7701/KF268950
— ZIKV Uganda 1947/MR766/NC012532
ZIKV Nigeria 1968/ibH 30656/HQ234500 Africa
2o 1 ZIKV Senegal 2001/ArD157995/KF383118
96|  ZIKVSenegal 1968/ArD7117/KF383116
ZIKV Senegal 1984/ArD41519/HQ234501

86

Spondweni/SM-6V-1/D0859064
Dengue 1/FP1104/DQ672559

89

Dengue 3/PF89/27643/AY744677
Dengue 2/98900665 DF DV-2/AB189123

/2 Dengue 4/DENV-4/KH/BID-V2055/2002/KF955510

Yellow Fever/17D-204/KF769015

94

West Nile/NY99/NC009942

M

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

ussd, GubleDJ.2016 Zika viru€linMicrobidRev29:48v524

1Asian lineage is a current
causative agent in Caribbean
and Brazil.t



Lamphun
May 2013

Y N

Phetchabun
July 2014

Ratchaburi
March 2012

Sisaket
June 2013

Bangkok
and/or Phuket
March 2013!

Jan 2015

Krabi
and/or Phuket
Nov 20132

X Viral isolation

Am. J. Trop. Med. Hyg., 93(2), 2015 pp. 3801 383

Samut Sakorn,

ZIKV Infection in Thailand

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

U 7 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.

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

U ZIKV has a widespread distribution across the
country .
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A very small number of people - . « _ . ~
can develop complications .- fal = g
after becoming ill with the virus u 3 8 O A E E O Q Q q E
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Headache and joint pain Skin rash I\/Iaculopapular rashon paImS& G BS

soles/ pruritus

A Microcephaly

Clinical manifestations of Zika virus infectiorapgecarimatel2(0%0of patients and include acute onseigodtterfever with maculopapular
pruritic rash, arthralgia (notably small joints of hands and feet), or corpurcieitts (non



MP rash
Fever

545 (18/33)

An outbreak investigation of ZIKV infection

(n=33)

100 (33/33)

B Rash+Fever+Joint
B Rash+Fever

O Rash+Joint

m Rash

Joint involvement 51.5(17133)
Arthalgia 45.5(15/33)
Joint swelling 33.3 (11/33)
Myalgia 33.3 (11/33)
Conjunctivitis 27.3 (9/33)
Sorethroat 24.2 (8/33)
Headache 12.1(4/33)
Periorbital pain 12.1(4/33)
Rhinorrhea 10.5(2/19)
Lymphadenopathy ‘ 5.3 (1/1|9) | | |
0 25 50 75

100 T. Tantitaweewat& R.Buathong, ThailandOPH



Maculopapular rash & Red eyes

T.Tantitaweewa R.Buathong, ThailandOPH



Timing of ZIKV shedding in different body
compartments

¢ y

li’ﬂUﬁUHE_TJ 7 U Una1e 2 3u Nau uas UNKE0I 2 Su nou na:  Jda19: 2 5u Nou uas
KaJJulsuUoe 91 AU KAJUISUUDE 34 U KAIIUEUUIL 91 U KAIUGUUIY

J. Moreiraetal./ ClinicalMicrobiologyandinfection23(2017 296305



Sexually acquired ZIKV

J. Moreireetal./ ClinicalMicrobiologyandinfection23(201% 296305



