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1A59n13: 93AAN5 ATERRLILaswIRNTIuAINeImansnsunndnsianudude

% (3%

1. 3gUszynAaIUINGIAIEAINITUNNE

U 13 15913/ Yalasanside

afu TAsan1s H3uinvau 32821987

1 lassmsnsvineaanulinesn colistin LagszuInIven Tunun Vleuinding 3 U W9y 2562-2564)
széﬁ’u‘lmaqa%u%ﬁ]ﬂém Enterobacteriaceae gy LAY ALY
non-fermenters ﬁﬁaaﬁﬂdm carbapenems

2 ASANEINIRE VAL NEUTeNYaRINZIAE ALAYTR qzyaq*wé 2 U (W 2561-2562)
nszanailugluuulassasne 3 Sdseseaulalalend WAy

3 meitededenidelse WeuuafiFedugs uagnisfine 95T Funiadng 3 9 (Uau 2562-2564)
susuualivionn fewalia MALDI-TOF MS uaTANY

4 Wausnmmnadehimnelsuazdsnginnisa Mg WY 19 (Uau 2562)
dounaslulszindlne UaTANY

5 msimumeliannsinidateniiesliinisenu R PR PNERN 3 U (Weu 2561-2563)
WUFNIIUNAFEN LAYANY

6  nsAnwINsuanseanyes miRNA ludtheusssdinungn  Aladnual leninz 3 U (U9u 2561-2563)
finanmsinide HPV WAL AMY

7 nsWawarAneInsnsasuunige Gram-negative Wladnwal lenng 2 U W 2561-2562)
bacteria g@ﬂ’mfjm carbapenem 28 MALDI-TOF MS LAz AMY
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8.1

9.1

9.2

9.3

10

11

12

13

1AsINS

¥alasens AudanusudensidulsainsegUilnaiuay
giRgssrassndlveuasUssnadu

Tassnstes msnsravnuazduundeainvedsn
gamsglugtheidsumssnuilulsmenualudszina
InglagIsmeeay@iime/Aluling uagnsimunisnga
Aadelsnvialvl

¥alATIN1T NTAAUIFURUUNITAIUANEE8TUN
Y \ 9 9

aumusieansiaiiminuuasvenisdesiuniuaulse

Idioneenuaglsaldgniuuuysanms

lasenseaei 1 MsanwUseansnnvesasiaiiuseLnn
Anviunuenaiulun1smingsangiundanusuniuse
ARG RGN

Tassmstiasd 2 maiaundnsaeiadsdayulwsiida
guanetuiidumussasiaifidusas

Tassmstiandl 3 mawaumandusiidngnihesanetud
sumusteansiediidnuuasmiriunonssive
myinszilulaslulenlufthelsausiSedldlnguazning
ninuarnguAIuAL

MIRALINTTATIA Banna virus luditegnegthelsaldaues
DNLEU

Wawnieasguteyadeaaulnglusaneiugandwig
MALDI-TOF MS

mMsAneMsAndesfussrnadonuniisenelse
geansEdastuidle Candida spp. fuenldangtaegaanse
Sradounduiidnsunssnululsameuiawaznisang
Uadenennsallsa suuiunisiiaszidesa Metagenomic

s

WNILIANA fYAIATH
wazAOY

#iladnwal Tonag
wazAOY

INTNA WUYAS
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QWuAT Byduus
Loz A

INTNA VUYAS
WAZAQLY

Mufa Aumduns
WAZANLY
#iladnwal laning
WaZAQY

23651 TUwauasy
WazANE

T3 AeauaTIEnt
WazANE
1317550 WEYAT
WaZAQY

H

Znoaiay,
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YTLIA

5 U (Wau 2559-2563)

5 U (Wau 2559-2563)

1 Y @Wau 2562)

1 ¥ @Wu 2562)

1 U @Wau 2562)

1Y @Wau 2562)

3 Y @au 2561-2563)

2 U (Wau 2562-2563)

2 U ([Wau 2562-2563)

2 U (Wau 2562-2563)

1A59M13: BIAAIINS IMAITIWRUILAZ U TN TUAUINGIAIEANS NTLNNE NTAMUTULEANIIBINT

2.

[ % =1 1'%

LNUFIUAUINGIAFATNITUNNY

U 1 1A59n15

1AsINS

lassnsgiudeyaiugnssudaluanavesiinfivdmsunu
MUY IAATN

NSURAYBU

Y

dvows Unukilu
LaYAMY

TYILIAN

3 U (Wau 2560-2563)
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3. 1A594N15398/1A59N15 LKRUNUIY

a v a )

9

I 3 1ATINIT

TAs9N1S

nsmunszuuEhsETaenafugalinsEA U Adseay
1an (Enhancing Incorporation of Global and National
Antimicrobial Resistance surveillance)
Asuszaiiuanudalsadudniauanaslisasusniaud
TuneguesuAuaI T URBU

= a a & a Y] a
mMseEnwInsilasuwUasmuewiatululsaladin

U oA oA v & ! o

esaasdaialdiduthvuneglvdlunisshenlsa

4. Tnsan153gdunbildauuseunauseand

U 4 1ATINS

1AsINS

N3UsEEnAlEsrUUnTINTULALANAINAURULUTN
Frnmdsiusimnsalumidoussiauniionuauiay
tosrulsnvastioannadfy 210 WHO Research and
Development Blueprint infectious agents short-list
(2018) rensliasiugnssuiommanidelifadneds
Tudusiu

sULUUraINsAUAN TlsAluNguyAIINTN1INMTUNNE
TngmsaansfiniloszozusnuasRamunanIs3NWILUY
Uasiiulagld T-SPOT.TB test

MINaUISMInTRBuRseUtugludoundlnlsuumnes
Tneldwadiasualniidens

(¢

WRUNUIINUUIGIIUNBUDN

Yo o a
E‘\!TUNW‘UE]‘U
Junun Viaunains
LAZANY

3
P o

\NTESANG Qyrne
uazANE

o

DINTTOU ASNTE
LAz AN

K3uknvay

a51gws fyalisinwy
wazAY

WERITI LNTSAUAS
WAEANY

@

NI FASNTE
LAY AMY

s
7 :’a-s“ "57%
c'.. Iy

¥
S
©
i
Medical Sciences

YTLIA

5 U @au 2560-2564)

2 U (@Wau 2561-2562)

3 U @au 2562-2564)

TYILIAN

5 U W9U 2562-2566)

2 U WU 2561-2562)

U @au 2562)
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5. 1A59N15DUE :

U 6 1ATINIT

AU

TAs9N1S

lasamaiawdnenmresljiinisnsetieuaziilisy Taie
aaméhuﬁ;a%w (Lab Network Capacity Building and AMR)

lasamyindlsaaduayunseiialsn

nshsyReeneiughialivinlngiiionswisuanunioy
Sufloldwinlugszuintng (WHO Regional Influenza

Reference Laboratory in South-East Asia Region)

nahseSvhasalualelugthendudesouusudounduuay
TuAawndon ieafuayulasinisniadliialualonia
NusTdg 1A (WHO Polio Regional Reference
Laboratory in South-East Asia Region)

nsAnwiugnssuliFain Aayu wasinwesiu anewugn
uonlaluussinelng sswined w.e. 2562-2563 (WHO
Regional Reference Laboratory for the Measles and

Rubella in South East Asia Region)
nahsziadelitaerloifosnduiinga tiedavhgutona
\dererleTaneniug CRFO1_AE snuuuzihuesesdnig
ausiulan (WHO HIVDR Reference Laboratory)

[

HSUknvay

JunuvIAnAng
LATANY

LWEYRITION LNTSHUAS
LATANY

Alaanwal lonng
LAT ALY

SANT TuMENIA

LAY

839381 gt
wazAnY

FINTIN uADTM
WazANY

6. Iasan1sisedanazussiuninusdes (Surveillance)

U 2 1ATINS

A0V

1.1

1AsINS

¥alA39N13 1ATINITUIANTTUNTNEAYANATBY NITATIA
Wadusiasa uway Mmsuszliuganadeuvedlsa
ldioneen wen

Tasenistias NMsUszdfiugan1sngd93dads wuusInga
MU uinis (newmailanaosisairuiduyuieaa)
way mahlvlddssluiiundnisiadelisand)

Tasansuseialsaitienn1snsauewar seuuUsEa iy
Usewmalng

K3uinvau

s

WN3LIANA fYAIATR
WAz ANy

\NTEeANG QYPnAIn
WavAME

839381 gt
WazAnLY

@

LAB FOR PEOPLE PUBLIC AND POLICY

2YTEIA

7 U (Wau 2558-2564)

1 U Wau 2562)

19 @au 2562)

1 U [@Wau 2562)
19 @au 2562)

2 U (Wau 2562-2563)

TYILIAN

17 8 aau
19 8 ey

1 Y @au 2562)

ARV TR LA UsidlupalnTIn15T98Yevan U Ive e 1mIansaIs1TaigY

518971uU5E37U 2562 da1iuiTeIneAansasisage |



LAB FOR PEOPLE PUBLIC AND POLICY

2.2 9UU3N15 M5293UAL/BUIY N15UsTUAMNINYANTID

=

2.2.1 N15M52393UAVUATNISY

~N o U0 B~ LW N

318N1INAEDU

A3RSINININLTBIUTENND AR

[
[y

aa IS (3
NIRRT IWITLANLNAA

£
[y

N131 9293193810 Nocardia ez aerobic actinomycetes

[
[y

7157970908 aNB LA LUUNIBAUDINNS

ASIINARWNBlIAlUSTUUMGAUMELD

[
A 1

AsIatadewenelIAlUIZUUDUY

ARSIV ATILITBLUATISENDLSARIES MALDI-TOF MS

2.2.2 ANSASIIATILI/BUS UL BLUATILSY 11D

AN 0 AW

318N1INAETDU

N15ASITBUATISINBLSALENTUMIY 35 PCR

d’l’ a a 1 -d' ¥ U ¥ a
NINTIYBLUATIS UL SALEaYIANRIBNLAUMIBNATIA
seminested PCR
NIATIBNLAZEUGULTD Legionella spp.
NN5MNTIVEUTULTDLUANILS B LATUUIN

=l U dy a a
A15M579 UL DL UATIS B LNTUAU

=l U dy a a 1
N13NTINBUTUTBLUATISELNTUAU NGY glucose-

nonfermentative gram negative baciili

N1SMTIULT Campylobacter spp. MBATIANTT
WN2EEUTR waznedeuAUlveITRsREIAUATN

dy a A 2/ ¥ a dy dy
nsnsrandsnuaisalienna mewadanisinizife e

f.A.61 09 N.8.62

#4905 WaU1N fovaz

104 100 96.15
382 365 95.55
26 26 100
832 455 54.69
247 19 7.69
141 60 42.55
8 8 100

f.A.61 019 N.8.62

8901529 WaUIN Joway

291 56 19.24
9 7 77.78
3,488 243 6.96
195 147 75.38
818 743 90.83
126 111 88.09
9 9 100
37 20 54.05
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11

12

13

14

15

16
17

318N1INAEDU

N1IMTI8USUTD Campylobacter spp.

nsnsIvdudutawuaiiselsanna

ARV NATILINAANUNAIN WU, LTDLSALALNWINNARN

(Wankuaisgliainie)

N1595798Ud WD Vibrio cholerae

- Vibrio cholerae non O1 / non 0139 / non 0141

N15957398UEULD Vibrio, Aeromonas way Plesiomonas

Tusgau species
Vibrio species du¢

- Vibrio alginolyticus

- Vibrio cholerae non O1 / non 0139 / non 0141

- Vibrio parahaemolyticus
Aeromonas species

- Aeromonas caviae

- Lfldde Vibrio, Aeromonas kg Plesiomonas
nsmsaeBuduide Escherichia coli O157:HT
nsnTI9dtadeLe Diarrheagenic Escherichia coli

- Enteroinvasive E. coli (EIEC)

- Enteropathogenic E. coli (EPEC)

- E. coli non O157:H7, non-EAEC, non-EIEC,
non-EPEC, non-ETEC, non-STEC

Shiga toxin-producing Escherichia coli (a1nLilodn?)
N13M319IUAABLAE Diarrheagenic Escherichia coli
(ntiede)

- Enteropathogenic E. coli (EPEC)

- E. coli non O157:H7, non-EAEC, non-EIEC, non-EPEC,

non-ETEC, non-STEC

f.A.61 09 N.8.62

#9919 WaU1N fovaz

1 1 100
86 86 100
7 3 42.86
6 6 100
7 100
1
2
q
2 100
1
1
36 0 0
28 100
1
1
26
525 0 0
525 100
32
493
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19

20
21

22
23
24
25

26
27

318N1INAEDU

a4 o &
N13RTIYUYULYD Staphylococcus aureus

- Methicillin-resistant Staphylococcus aureus (MRSA)

- Methicillin-susceptible Staphylococcus aureus (MSSA)

- Wil9e Staphylococcus aureus

NSRSV ATILILIATOUAIBIT NAAT

(Nucleic acid amplification test)

A15M579ATLIMIULSANI83T PCR

N399I UL SALATNITINLLREIUUD NSRS B TLH T Ul
] d’lj [ dy dy v <

nb/nsnsadainlsAlaenisngasatiokuulaNase

A8 MGIT 960 System

N15M5I9N15ANLTR TULSALALANSIVETDUMBSINDTOULNLLN

N13MSINATITINTDIULSARNBEIAIE Real-time PCR

NIATINIATIEAR TulIARBYMIMATLA Line probe assay

a L d’lj U ‘g % d’l’ . . .

NINTINIATIERTR Tl sALaz L TulsARee rifampicin

pe Xpert MTB/RIF

N15M58UTULTD Salmonella

N3RS UTUTe Shigella

#9401529
58

219
189

928
10
12
38

251

f.A.61 09 N.8.62

WaU1N

56

35

41

214

17

247

Sovay
100

33.33

15.98
21.69

23.06
60
58.33
44.74

98.41
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2.2.3 N15015299U928N19U A

f.A.61 09 N.8.62

a9y 31UN1SNATDY . .

d99599  wWauaIn Sauay

1 asrnnanelsaaUlnalulsdalaeds MAT 168 26 15.48

(@I8IATINITIIN)

2 asrtanelsaallnalulsdalneds MAT (@1uusnns) 223 11 4.3

3 asrtanelsaallnalulsdalneiswmngide 0 0 0

il asrnanelsaaUlnalulsdalneds IFA 576 36 6.25

5 asrtanelsaallnalulsd@alneds PCR 11 0 0

6 A5197uaRelsAReeulndalneld IFA 118 14 11.86

7 As197uaRelsALReeulndalngld IHA 49 8 17.39

8 anvidelinuiwaladalagds Agglutination / ELISA 59 15 25.42

9 N15nT3 N lsARMIES NLAMTE FawAlla IFA 103 13 12.62

(Scrub typhus & Murine typhus)
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2.2.4 A15A5AINYRL5H

AR
1

10

11

12

318N13INAEDU

a a0 - % o 1 a a
nmsnamueuivenselisalininlve sdn A wag ¥la B
mEmAla Hi

nsasavnansiugnIsulsalivinluguasliviaun
mewmailn RT-PCR

NNSRTIIMLBUAUBRRD NS ATDSUA FUNAND (HSV-1, HSV-2)
fgwmala NT

NMINTIIBUAUEA ¥iln 15G sealifaanla hdagain (VvZv)
memnaila ELISA

NITIIMBUAUER Bl IgM deliTaanla Lisagadn (vzv)
memnaila ELISA

=3 4

nsaTIaLeuiuevin IgM AeliSagesUd Buwand (HSV)
paewaila ELISA

NIRTLEUAUER TilalgM solda liwinlvguta A
mowmalln ELISA

NIATIAIMLOURUBR wlnlgM ralasa ldninlugviln B
pauwalla ELISA

NSATILEURAUBA Tl IeM feliaeshlu mewaila
ELISA

nsasImaIsiugnIsulsaeesUd Juwdnd (HSV)
megmaila PCR

nsesamhsassuumaiumela (halanialng,
Lasamsdungiduedilasa, lhfaezily uaghisaension)
paematia cell culture
nnsIaansiugnssuhiFaldninlug mewadia Realtime
RT-PCR

THAI
NIH

LAB FOR PEOPLE PUBLIC AND POLICY

M.A.61 99 N.8.62

H8901599
7

74

30

11

a6

41

20

a5

35

WAUN
5

56

17

15

26

Sauay
71.43

50

75.68

56.67

18.18

32.61

74.29
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)

)
e

c

13

14

15
16

17
18
19
20

21

22

23

24

25

26
27

28

29

30

318N1INAEDU

nsnTaasiugnIsvedhTassuumaiumela
(Parainfluenza typel, Parainfluenza type2, Parainfluenza
type3, Adeno, hMPV uag RSV) f1ei5 Real-time RT-PCR

nsesamasiugnIsulifalsamasiumela aziusannas
(MERS-CoV) mewalla Real-time PCR

nsnsaasiugnIsuvedhsaliniaunaneiug H7N9

0O W a Y 3 U Y v Y aa
msmanuindlelnaveshsalinialug w38 gene

sequencing

ASHSILBURUBARDLYBLISAMINATS ELISA
NIRTIAMaNsHugnIulIsanaiis RT-PCR
15992990 UN13ALRIAIS Real-time RT-PCR

a a0 dy % a e V1 14
nsnskeuRvensaiteliFanduasinflugUleldaues
DNLEUTD ELISA

NIATIMBURVDAYHR IgM deltipliTaTAunuends ELISA

a

N13nTIvEnsnugnIsulsadiaunuends RT-PCR

q 9

N1399398157UgN551125a%N135 Real-time RT-PCR

NSRS URUDARBLRLISATN1vTA IgM 3D ELISA

nsnTLeuRvefnaelisanvla 1gG 35 ELISA

A15ASIATILMTB ISATTUUMLAUMElALUULTIAU

MInsITlATERdohasT U aRumelawuuLs e
(maihsedalseRniomaiumelans Tusennanmig

o uRNg)

NSATIIMLBUALRURD ISARUSALEY AewATla ELFA —
Anti HAV IgM

AIATILBUVBARBLISERUSNLEY AemAlia ELFA — Anti
HAV Toal

nsanamastugnssuvendeliadusniaue femaia
RT-PCR

THAI
NIH

LAB FOR PEOPLE PUBLIG AND POLIGY

f.A.61 09 N.8.62

#9M379 WNBIUIN fowaz
5 1 20
86 0 0
0 0 0
1 1 100

679 207 30.5
18 q 22.2
116 39 33.6
171 11 6.4
441 206 ae.7
234 112 a7.9
521 35 6.7
389 4 1
307 108 35.2
a4 2 50
81 58 71.6
79 14 17.72
9 7 7T
102 2 1.96
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THAI
NIH

LAB FOR PEOPLE PUBLIG AND POLIGY

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

46

318N1INAEDU

NIATIIMLBUALIURD ISARUSNLEY AlewwATla ELFA —
HBsAg

NMSATIIMLBUUBARB ISARUSNEU AIewATla ELFA — Anti
HBs

N13RTIANASHUINIINVOUTO TaRuSnaUT Menaia
RT-PCR

ATIILeuRUBRvin IgM solisainmeamadin ELISA
astanLeuRuenvin 1¢G Aalisarnnlamalia ELISA

AAMRURvaRralSaRmawaTa NT Tunsilasdelsa
9auasdniau (SSPE)

d’lj a 6 dy [ LY 2 a
miLL&lﬂL.SUauazmwwqﬁmwd’siamm&Jmmﬂ Cell culture
AFIaERuUssann Mmewmalan sequence

nsIaLeuRuefvin IgM seolisaalwesiumenaila
ELISA

ATIAMLBURUBATNN IsG solisaraleasiiumeaiailn
ELISA

a [

ASHENLTBLALATIINAILTB I TAFALE D THUA BN ATA

Y

Cell culture

AsIaeRushsaRawesiumeamatla sequence
AsAMuaUAvedviln IgM seliFaneumieimnaila ELISA
AIIIMUAUAURAYTR 19G Aialasarayusiemaiia ELISA

a L3

nsueNWauaznTIIgliweliFanwumimnalla

Y

Cell culture

ATAvnaeiusifanumemaila sequence

d991529

9

2083

364

27

124

664

1032

ar

105

53

17

29

29

M.A.61 09 N.8.62

WAUN
0

1051
250

27

26
470

a5

36

27

12

11

¥
ERLGH
0

88.89

100

50.46
68.68

100

20.97
70.78

4.36

76.59

4.76
50.94
70.58

17.24

37.93
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47

a8

49

50

51
52

53
54
55

56
57
58

59
60

61
62
63
64

318N1INAETDU

nsnsambianvaiviisiemate IFA

nsnsamansiugnIsulifanvatviisemaile
Nested RT-PCR

a a0 U A U Y v a
ﬂ’]i@]i’)ﬁWﬁLL@HMU@@@@l’JiﬁWUQU%UW@’JEJL‘VIF’]‘UV"I RFFIT

ATIakenaLarigaiielfaludlelagds Isolation way
Real-time RT-PCR
Iuunaneiuglsalualenueniiiolalaeds Real-time RT-PCR

a

nsnsaali¥aounelsdug Tags Isolationuariigatidolas
35 micro-NT

nsnsalspnlasanguiowmals 1neds RT-PCR
nsnmamaudedhinounelsdug 1ng3s micro-NT
msalsalle whuasUnanlisaeumels 71 laeds
Isolation LLﬁ%ﬁQﬁ]ﬁL%@Iﬂﬁag micro-NT

asalsaile WhkazUnanhisanquiawnelslagds RT-PCR
nsaranstivdedisadie wWh Uan 1ae33 micro-NT
nsnsaala¥aroneni Tags Isolationwasfigaiitelays
micro-NT

n1sATIINetviAes Coxsackie B Tng3s Micro-NT
nsralsanunsanla¥alagis Isolation uazfigaviidelnes
PCR

nsaTIvstvies Tsamuasainla¥alaeds Micro-NT
N13997913A93315¥5 N baTalsnleedd PAGE
N13993913AR33158s 1N hasalsny/daluls lneds PCR

nmMsaasietlednessuliia semala Sequencing

LAB FOR PEOPLE PUBLIC AND POLICY

f.A.61 09 N.8.62

#9401523
1

67

71

1,176

20
10

78

110
118

74
14

210
88

WaU1N

1

66

20

10

46

21
52

Savay
100

7.46

92.96

1.70

100
10

12.82

33.33

41.82

6.78

8.10

66.67
10
59.1
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o

2.2.5 N15A5923UIRYNISIEN

10

318N1INAEDU

nsraluneSaldlaeds MIF

n519833¢lneN1388ud modified acid fast
M37N1a1L58 (Malaria) / Wa 3w (Filaria) Inen1sdoud
Giemsa

7339 Pneumocystis jiroveci pneumonia (PCP)
Inun1sgoud TBO wag Giemsa

ATIeMUeuRUoRRele Toxoplasma gondii #1873 Latex
agglutination

ATIILOUAUBATHEA 198G fo1o Toxoplasma gondii
1ne35 ELISA
AFNLOURUDAYTR IgM sete Toxoplasma gondii
1ne35 ELISA

nsATIAINeIBanld Aemaila Concentration technique

»513 Cryptosporidium, Giardia nA0g1911 laeigtu
Concentration method wazéiaud modified acid fast

»579 Uandu uwnun 1aeds compression (Trichinoscope)
wagls digestion

o

2.2.6 NM3A51IUIFINUINTIUNAGNN

318N1INAETDU

nsATIltaReANNRnUNRvadlnaludy Amewalin DNA
Sequencing/RDB

N1359157930aREANURAAUNAYDY O-thalassemia 1 (SEA &
Thai deletions)

n1snTIRIHAdeNgue1NIAN31 Ingmnaila Molecular
Karyotyping (35 Bac-on-Beads)

LAB FOR PEOPLE PUBLIC AND POLICY

f.A.61 09 N.8.62

dams79 Naudn  Souay
28 12 42 .85
0 0 0
7 7 100
q 0 0
1 0 0
7 2 28.57
8 1 12.5
82 21 25.61
142 0 0
14 0 0
f.A.61 019 N.8.62
4991599 Naudn  Soway
58 42 72.41
10 2 20
14 1 7.14
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2.2.7 MUUINSNAFIUAUEAINAADY

. M.A.61 A9 N.8.62
GRIAY INYNIINAFIU . v
747339 WaUIN ERLGH

o

1 nsnsidladenisineievledmemnaiianie Serology 13 2 15.38

2.2.8 SMUNAFBUUSLANSNIN NARAUN LAZNIAALUAINITHNNE

f.A.61 09 N.8.62

AU S1YNISNAFDU , Y
d4m599 NaUIN Sovay

1 mmedeudszansamingifwlsznm e19afues, electric 84 75 89.29
vaporizer mat/liquid

2 mavedeulsydvsnwingifveiadudunauineuld 101 76 75.23
Minuuasdy (v/uiasiv) viansedesdnuia (Aerosol)
maauNastu) 1ned Space spray

3 msvegeuUsEaniawingliuidauuainaiuyile 165 123 74.55
Aerosol m835 contact poison test, residual test Lay
sfindudunanihneuldsneds contact poison test,
residual test

4 maedeudsEdvsnwingifweiadudunauninould 55 49 89.09
MinLuasiumIes contact poison test, residual test

5 mvedeuUssansamingliuinde/dudinisiasyues 18 12 66.67
MgaukualuanINIIaeeEIIuYIR (MIngni, Sugenis
L35y vesgnil, JUSINISIaSNURIILBULNAYIY)

a a [

6  MadeuUEaEnInginemdines vlnyul 3 3 100

7 medeulsEavnmingiiedanuidawuasdunldiu 8 8 100
LATeINUYUIZLAN Cold fogger, Thermal fogger

8 mavaseulstAvsnwingiifuidauias Ussinnidefiy/ 23 19 82.61
Nal58/998N NMIABUAEIU/LUAITY

9 MINAdeURnNENNUDLATBIEANLEISIAT M ALLAIUSELAN 9 9 100
1 UssLanavinends uasUseLanAnsaeus

10 nsedeulssanianvesnansueimdnuuamuui 29 28 96.55
AAFUU (Semifield)

11 m'ﬁLﬂswzﬁﬂ"]mmLLiqmiaaﬂqm’éﬁuaal,mﬂﬁﬁa/mémﬁm% 6 2 33.33

wuaniseAdngnigeany
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13

14

15

16

17

18

19

318N1INAEDU

Tuvios]ufnIs

TuresfuRng

(Aennmauny) YaguAoUas

(Aan1Aauy) vinlasewe

ANSNAABUUTLANTNINVDINAN UM

LAB FOR PEOPLE PUBLIC AND POLICY

7.A.61 09 N.8.62

#9019 WaUIN Joway

ANSNAABUUSL AN AUBILUATISY/NANA UNLUATISENNIA 1 1 100

NSNAFBUANUAIMNUYBINEAT L UATISEATAgNIN 5 3 60
9ANULUUTIABITITUY

nsnedeulsEdnsninvesndniuevesiugdosenansiu 91 48 52.75

nsnaaeuUsEansnmueIndnsiugivesiugwiagnanpu 49 40 81.63
nsnageUUsEaENMamaniailautasaulug Peet 1 0 0
Grady Chamber

nsnaaeuUsEANS N INveINanfueilagsnansiu / nansau 2 0 0

nsnaaeuUsEaNS N INveINEnueilagsnansiu / nansau 10 1 10

[

Iaunlut U au 53 30 56.60
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2.2.9 N1SATIIATILHNINBINGT (F157Y lanziy 21a)
. U (A28819)
A0V S18N1SNAFIU - =
4901529 MFIAINY Savay
1 A3RSIaIsRwlins uTile 56 17 30.36
2 mnsasiviasdugiuineily 45 a3NENqY amanitins Wag 0
Fog19L9in alkaloid muscarine 0
3 N1993993A3189 alcohol e 304 - Wifusgdunnguaneimun 9 2.96
wAUA GC/GC-Headspace - AusgAUNngUranenmun - 178 58.55
4 MInnleTesyaueuley 29 - aglusgAuunf 25 86.21
ladueamalsamewmata UV/VIS T
- lusglussauuni il 13.79
Spectrometry v
5 ANASINATIEAUS U URZNINE 15 - aq“luizﬁuﬂﬂa 8 53.33
INALA AAS - liegluseauund 3 20
6 A5PSIIATIEAUSU UL ARLTIEL il - aglusAuund i 100
AILINAUA AAS - llegluszauund 0 0
7 MRS la 4 - agluszAuung 4 100
AIBINAUA AAS - lleglussiuung 0 0
8 A5952ATIEIUS U UTIN U 8 - aglusAuUnd 8 100
HenmenAlla AAS - lusgluseavuni 0 0
u
9  mInnRATIeiUTInaUsenly 21 - agluszAuung 0 0
Jaanzmewailn AAS - laleglusziuung 0 0
2.2.10 N1SATIVNATILAN9YAN
A0V YDIIYNISNAFDU U (ABE19)  518NSNAEHIU
1 ANSASIVATILIANIIT AT 31 1

* Jusrgmmedeumimaniusvinanasuiunsesiainsgvlsinalangvinlulaans wazilunanis
NAFDUAINT U YA UNUIBIIUNIBUDN
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2.2.11 MsUTEHUAMAINYAATID

37U (A228149)

YT FIUNINAHDU . . —T—
densia  sunael  Yowaz
1 mvssliugunmgansianisiaielotle? 13 13 100

2.2.12 Puatvayuiasuianis nsliusnismaeiseufjiinisaue

a6 Ya318N1TNAGDU UIU(A29E19) Nau9MN

1 nisliusnsaneiugiieqdnsd 16 angug

2 Msn9Raunsdlundnduei®inim (:nen1snadeudes: 6 3
NNINTIVIATIEATDT TUNBRAUNTININ)

3 NISVAADUAITIEAULABININRINTILUIAUAIYAD primary 28 7
skin irritation test @1111M3§1U 1ISO15189

4 AIAERUNITWININRINTINAIETS Closed patch test 12 0
MINNINTFIY 1SO15189

5 M3n539389sy Botulinum toxin lusitegegUensdlsyunn 7 0

6 MInTEsUdLduTiaLLaInimNd A TEANY 6 0

Taeldanwazneusndundn
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2.2.13 MInanuazinineyanaaaukasnaning undiusivnisuaziesujuanisionau

N

N U AW

10

11

YBI189N1SNAFAU

Viral Transport Media (VTM)

Ynn5I931aR8l5A Leptospirosis-IFA (25 tests/yn)
Ynn3193898l3A Melioidosis-IFA (25 tests/an)
Ynn3393UadelsA Melioidosis-IHA (100 tests/%n)
YANAFOUNITNTININIAELTA Scrub typhus Mewmatia IFA
YANAHOUNTNTININAAELTA Murine typhus maemaila IFA

A0819AIUANAMNINNITNTINEYLDT dmTuyAnTIa EIA
A0819AIUANAMNINNITNTINEYLDT

dm5uyan$I9 Simple/Rapid test
AIRENAIVANANNINNITNTINBYLET FmTUYANTIT Qualitative NAT
NSHARLATUINITULAIEIMTUMTAATIERRAITE wnnteungly
wazuananIUy

YANABU Reverse Dot Blot Hybridization dwiun1snsiaitiay

AnuRnUnAves B-thalassemia mutation

U (Y)

12,922 %)
39 A
12 4n

486 Y
82 Y
66 Yn
357 4n
583 YA

500 4m
222,510 ¢

200 MINAEBY
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newingmandmonms
Dopartment of Medical Sciencos

darunisallsan Vsuuszane 2561 — 2562

a

szovnadaud Uil 1 ganaw 2560 8930 Ausiou 2561 deyanngiuteyalasamstidadin
nsumlruaulsa nuindifed1991ngvaeldeaniunieasdein densraniaiesdjuianis
nsuAnemaninsumes uazqudingrmaninisunnslugiusuriosufoRnaedodis Suauidu
2,138 710 \@oTn 2 570 1ugtheildsumsBudumaresufting 1,057 518 (Govay 49.9) nugtae
wenaunguey Wad duheengdesndt 1 U 9w 148 518 (Seway 13.5) naweny 1-4 U 91uiu 171 57¢
(Fowaz 16.2) nquene 5 — 9 U 91w 83 518 (Feway 7.9) naueny 10-19 U 91uwiu 144 18 (Sevay 13.6)
nauene 20-29 U 91uau 298 1o (Sewar 28.2) Nqueny 30-39 U 91uiu 193 518 (Segay 18.3) uavnguens
faust 40 TAulU S1uau 20 18 (Govas 1.9) nedawindiwudtasasaunniian 5 Sudv Téud Sorfndodl
U 193 518 (Fewag 18.3) Fandngrar 31udu 164 578 (Seway 15.5) Faninvays 91uu 73 91¢
(Fovay 6.9) Jminauvsanns 91w 51 918 (Gevay 4.8) uardminanssaiys 49 1 (Sevay 4.6) Uy
Tvglsiimelisuiaduriolinileinagldsuiatumneu S1uu 869 11y (Feway 82.2) anetughianiiny
oA anesiug B3, DS uag H1

I Measles positive

7 Non-measles

UM 1 wansesidudieBudulsainainegdsnsaviunilasululsuuseanm 2561
(1 manAx 2560 e 30 fugey 2561)

TuTauussana 2562 (Rausfufl 1 manau 2561 fa 30 fugneu 2562) wudn dfegnaangiae
Heondunsoasdesin dimsranaiestfiRnsnsuinermansnisunng uasquiinemansnisunmd
fiedu 9,750 518 Fedin 33 e HudtaelsaaiildunisBusuneiosufoiing 5,076 518 (Gosay 52.1)
wugUaguenaunguety twn guieengtesndt 1 U 41uiu 850 918 (Seway 16.7) 58981 Ao Nquae
1-4 U 17w 1,449 519 (Seway 28.5) nguety 5 - 9 U 91w 709 578 (Feway 14.0) nguey 10-19 U
U 636 918 (Seaz 12.5) Nnqueny 20-29 U 91uiu 859 518 (Feway 17.0) nguane 30-39 U 9113
489 1 (Youaz 9.6) uarnguogsious 40 TulU $wau 84 18 (Fewaz 1.7) Tnedsininugiheasan
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mnﬁqm 5 duAULIn oA 39iadeend Suau 1,137 518 (Seway 22.4) Jawingran 31U 874 51
(Soway 17.2) JWIAUIIDNE 91U 736 578 (Sesay 14.5) J9Winaswal 91uu 412 519 (Sevay 8.1) way
FJaniadeslnil 911U 224 518 (Segar 4.4) firedrulnglimelasuindunielidudladuegldsuingu
178U U 4,336 518 (Spuay 85.4) maﬁuﬁ:h%’aﬁﬂﬁwu loun aneug B3, D8 wag H1

% Measles positive

7 Non-measles

JUN 2 wanaosidudiUrsBudulsainanegndsmsiavianunilisuluteudssuna 2562
(1 manAx 2561 s 30 ey 2562)

450
400
350
300
250
200 |
150 ||
o ]|
. 1
o | I
R AR H H b b G

2017 2018 2019

M Positive M Non-Positive

5UN 3 nymluansdudedudulsaiamaiosd§UAns Suuniududlisnudunns
(Voyadauadui 1 gaau 2560 1 30 fug1ey 2562)

thelasasyuvdseamuayszuulvaieulaia
a3 InemansaIsIslgy
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aarunisallsaldiionsanvasusewmdlne

sweuaaunisailsaldidensenvestsunalng lnsnaslsainsotnlnsuuas nauniueslsaaus
WFou uns1ay 8 nAdnieu 2562 wudiwaugiae 119,046 518 waz me 126 918 Faduduiugioe uas
meiigegelusou 4 9 (Faud T 2559-2562)

10T 2562 (Raust Lieu manau 2561-fueneu 2562) dweilulida anduideinermaniansisnay
15U uaznTamaiesufifing ieatuayy wasBudunisinidevedsaldidonseniiinanide
h¥aune Tnedsunufogiaiadu 818 feg1e way Andusiuaudine 483 18 Tunstsuiugiaed
uauinAndufosay 451 Guiassrevnanil Sedsdmsafifingstu egludrafoudiguiou fs ganau
uaz gegeluifeuiiquisy JsaenndesiuissuvesnsdsainsolauyasinugUoenniian

fheenluhia I uunmsnszanefvesiiogsiidwnaduseniaie aawmie 110 deog1s na
ny fuoonidsaniio 115 feg1e nAnas 155 fegne uaz neldl 13 Foeghs uwarliinadudunisnisinide
Anlutevay Ae 36.3 (40/110), 42.6 (49/115), 67.7 (105/155) uae 76.9 (10/13) nudéiu FedamTniids
fhegrauniigalunsias 1Wu aamile Ao Tandawidesasy nanyiusenidouvie fe Seminveuudy
aanad Ao Fmineys wezneld Ao Sminszan wenaini msasam Asiedveshianed wu
Flavidimuinniign fe ladaiasd 1 Anludesay 56.9 Thfand 2 Andufesay 36.3 Tafaned 3 Andu
Yovar 5.7 uarhfand ¢ Andufenar 1.1 FaflowSeuiitouiu U 2561wy dlsiedlsand 1 Andy
Sowaz 42.2 hianan 2 Andufesay 373 hiimnad 3 Aadufesar 8.4 uarhianed 4 Andufesas 12.1
Tnowuin lsvidvedhadained 1-3 bifnsidsunvas sndu Tadaned 4 fanas egrelsfinny nns
fdunuvesheelulia Wuduniwesssvunaidhsefimsdnidelsaldidensen wnsivesUssmalne

A & | 2 o kg ) PRI v a ¢ Y ° PRy P ) |
daduwvaslunsinushwdelidamed viliiinesdninu wastlldiaumuinnssy deld
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nsuansdnurunegalsaldidensenluudazifiou

—=—Dengue Realtime RT-PCR

_ —+—Dengue ELISA Dengue PCR
160
140
120
100
80
60
40
20

0

nsuansduauguasldidensanlundasidon

—— Dengue

WHUAIWNSNsZAesTassaetndimstauas dlsviallaeclafame Tuusazginiarelszmelng

A
NMANUD

7 2562

»

mﬂmﬁ"uaamﬁmmﬁa

Y

NMANAaN

sheolulasa

a0 IS InemansaIsIslgy
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anunisallsaorsiuneiasaniaesialaiuagan U w.A. 2562

syogaousudl 1 unsiau 2562 fs 31 ganau 2562 deyaingiudeyanimmirabusuile
graluiuaan antuiTeIng1AansasIsagy NININYIMIE@ASNITLNNG Wudwﬁéhasjw,%au%awémﬂ
Lﬂsamsmawg'umﬂ’ﬁmmwmmamﬂmmm mummmmmmmwm drlnszuiningn drdndesiu
AIUANLIA UMINYNEE waTUSENLONYY sausadEy 251 feea LﬂumamwwuLsuaﬁmaimuam 247
Mg (5ovay 98.4) LUUL‘UEJUi’chlﬁVILLEJﬂVLﬂQ’]ﬂ FUne S 16 fegna (Fevar 6.4) uazdsdsnsradud
laflaan S1uau 235 fegns Gevay 93.6) wumeiuguanie (serovar; Als%) 990 65 aneviug aevug
fwvarauniian 5 a1y savieau 78 faegns (Gosar 31.1) léuA Salmonella Weltevreden $1uau 26
fege (Fewag 10.4) Salmonella Stanley 371u7u 19 f9819 (Seag 7.6) Salmonella Rissen 314U 13
fegne (5evay 5.2) Salmonella Corvallis 91U 10 fawe1e (Soway 4.0) way Salmonella Enteritidis
U 10 MI9819 (Fa8ag 4.0) MUEIFU

40
35
30
2 25
@
% 20
=
@
= 15
°@
10
0
%,@"9 g@@ &Q,\Q\"? @e&")’ é\@\“? Q(\eo"* gfg@ o&\“& Qbr\eS* @m@@
S @e N o @) PN & s RS 8

B sl eNvu

5UN 1 n3nszaneilvesiiagndluudazinaunuussnnilg

KenaaaUdue i TovIalaa Az Tninaa T
a01Ise InenmaniasIsagy
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aarunisallsalasalsna

12%alsv1 (Rotavirus) §1 7 eroup 78 A, B, C, D, E, F uaz G 3la¥alsm Group A ulisaildu
awnvedlsngaansIudsundy (Acute gastroenteritis) 8n1ssingussluiAnidnlagiamziinegiingi
5 U nsfnsieiluuuy fecal oral route szugding 1-2 Ju fensld vanttes endeu wazarefurh
snmeldiesnel 3-8 Ju uazilosnivasaeiugisannsofalsalduasads Tufvasfifonisgunss
wndndufoadrfunisinuniilsmeivia esaniionisuiath mnldsunsinwlidiurdolimangay
orAnnmzdenuaroradeinld dagtulhdalanilifedudestuliuga udioskonmuautfvedliyalsm
fifftunds 11 3y SeiliAensuanduuiiluuiasdlun (Re-assortment) IRawduaneugluallsine

Nntoyansihszfwesantuideinemansansisugy metusinelsarudsuuaduusiazdied
W.f. 2558 B4 2562 AIwufeg1ednsIaluneiagl 91uau 799, 822, 451, 774 uag 556 #1881
pudiu Fadeesiidanasanhialamiivesu foRnsihelfassuumafuenmsiu Ysznoudae
f81999913¢ 9 Feu 1y tuds uazdiilenisgulng nansmsamlialsmdieds conventional
RT-PCR 97ndaensdsnsasaudl wa. 2558 1 2562 nula¥alsm Soway 36.5, 21.0, 15.7, 27.4 uae 42.6

ANUAIAU

G9P[8]
G&P[8) G8P[8] 3%
10% 5% |
G3P[8] :
. G1P[8]
22%
G2P[4]
G2P[4] 2%
19% G1P[8]
64% G3P[8]
65%
3P[10
G3P[9f 29[{: (}31P[8] G1ple] 3%GIP[B] 2%
2% 6%
(]
G8P[8] 2%
G8P[8]

% G1P(8]
9%

G2P[4]

37%
G3P[8) G2p[4)
63P(8] 29% 25%

G3P[8] 43%
90%
G3P[6] ——  \_G3P[4]
3% 3%

suuansFosazvasliFalmusiasaeiuginsaanusendnel w.a. 2558 e 2562
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Tnenauanlud 2558 Hu wuiluaeiitug G1P(8) qefian Souay 64 sesasuniie G2P4] uay GBP[S]

v 6

wufevay 19 waz 10 muawu dwdndosay 6 1Ju G3P(8] dewnlud 2559 G3P[8] Wuanewudiimugaae
Lovaz 65 way GIP[B] dsuiuanawnde Seway 22 luvezil GBP[S], GOP8] war G2P[4] Wus uIu
\dnties fovaz 2-5 Tud 2560 Tdurumiodsdmsisanasmnnnitaiavesd 2559 uiidufiirdanadinly
Sruushegiilinavinsdelafalsmiiu wu 63ps] Wumeiusiinugannisiesas 90 daudniosar 10
Fwutdu G1P[8], G3P9] way G3P[10] warlulfirumn U 2561 1 wuin G3P[8] lusunufianas uadng
Huanewusfinugeaniisosar 43 luned G2P[a] fimelulul 2560 Bundusnmuanniuiifesas 37 uasd
GoP[8] Fdanfiunumilulsaganszsrsnnliadistudndudosas 13 daw G1PI8] uay GPI8] dumuly
dasfevar 2 wanduiidanaindnismwu G1Pl6] Fadumeriugililimutesiinluegiovas 3 dmlud
2562 Hnui1 G3P[8] Hudaduameitusiinuaniaaiifosay 29 udegndlsfinnu nu G2Pa] ludhsiigamen
U G3P[8] agjﬁ%faaaz 25 wavduiiundunuesdn 3 maﬁuﬁ:ﬁwﬂué’mwﬁmﬂLﬂiuﬁuﬁa GYP[8], G1P[6]
uay G1P[8] Fenuludnandosay 16, 12 waz 9 awawu Tnsanestug G1P[6] fiwuiifuanewuglallsd
eumsnulagily Jaivzdesinnuiihsefannsidsunlasaeiiugvedlidalsniogis aifles
ilosaniaduiildogludlagiuendlianunsatesiuldalsmusaeiudiinlmindelilgnuundmly
oslsfionu Tadu 2 wiafivsamalnglidesiulifalsmegie Rotarix uay Rotataq tu fuszAndamlu
nsteatul3alsmanesiugfimuunivly wu GIP8], G2Pd], G3P[8], GAP[6] waz GOP[8] eejfsienay

85-95 fau FemrsuninlusuiadulesiulisalsmietesiuldliiAnlsavseiionnislisunssmniinlsa

9991383

thelasaseuumaaueIns
F0 NI INEG TN ITTITITNGY
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aanunisallsaldninlug Ueuuszana 2562

Audldninluguvswid anduideinermansansisaay nsuingrmansnisunmg saufu
nasszuIne andudesiuaiunulsawaiios nsuAluAulsn aa1duinTuwiend uazaudausiuie
Ing-ansgauansnsngy nieumelsane1uiarietie 30 witiusene andulasinis <ilseisansius

Ldninlug” iesisaugiiinisalvedlsaldvinlugdumeduainazsieanunisasunlasaeiudiag

nshosnduneiiteu atuayunistesiu auaslseldvialvliAnUssaniua Tnofufogsitasenns
adeldnialng fUasensusnuan Yeasniau senineiuil 1 nanau 2561 - 30 Augneu 2562 §1u9u
4,929 519 ﬁwmmmiﬂ’uqﬂismaqL%@lﬁﬁﬁﬂimjﬁ’mﬁ% Realtime RT-PCR wunauln 1,647 518 AnLdu
Sowaz 33.41 d@wlnanululdninluadusiod B Sovay 17.45 sesaswnduldninluguiin AH3 Sovay
8.17uazidela3aldnInlugjain A/H12009 Seway 7.79 mudrdy Tayad1nlasanasiinse ey
Tullsuuszanas 2562 fianaumnsnsaindeyanans Ui Wesanwuinlud 2562 finmsszuiavedlinia
Tvgjvdla B geinunduazsioidesnauienguu fsunfivvsvuialurisggrunnagldvinlugvda A azszuin
nlugdu Tudiggiouniszuiavedldninlvgszanategataau uwilud 2562 umuglfnisalvedlsa
liwinlngjodnsdeiiles fuandluguil 1 FsaenndosfiumsnuvosnguinnnssuudissTmeszuinine,
lsafiase NBIsEUIAINeT  5EMIN8 1 unT1AN - 1 Aa1au 2562 wugUigeinisadnelininlvgdiuiu
285,142 518 @eT3n 21 578 8951008 430.07 Aedszmnsuauau dnsthemesesay 0.01 laglutinfou
fupreu S5uufihsganindiudlutanandortu 1.3 whuaslneadersdiganiiaisegm 5 U

JOUNRT
200 100
180 , — 90
160 s — 80
140 L H [ 70
g _ _ )
£ 120 § = 60 =
3 a -
o 100 — - L 50 g_
3 —| >
< 80 [|m |\ | L 40 =
o /‘ q 3
2 / 4 3
60 / \/ - 30
40 \¢ - 20
20 - 10
0 -0
40/6142/6144/6146/6148/6150/6152/612/62 4/62 6/62 8/6210/6212/6214/6216/6218/6220/6222/6224/6226/6228/6230/6232/6234/6236/6238/6240/62
Weeks
C——A/H1pdm(09 EEEEFlu A(H3) EEEEFlu B =2 Negative % Flu positive

JUN 1 Swudiedieiidmsialaudszana 2562 Suunrauinausiawazduvisdvesteldvinlvailu
FedUA SENIneun 1 wanau 2561 SeTuil 28 fugneu 2562
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HaIINNISANYINISURBULAsEEUS 67878 Gene sequencing Wul1 sunuvesdeldninlvaiuante

ISP

e Ul WelSeuiiisuivaneiug induildadiu Asil

anenudnuenlaluusumalng szudtufouunsnay - Aueneu 2562

A(HIN1) Saway A (H3N2) Saway B Sauay
A/Michigan/45/2015 | 100 A/Switzerland/8060/2017 | 13.11 B/Colorado/06/2017 3.47
(HIN1)pdm09 (H3N2) ( 2 aa deletion in HA)

(Victoria lineage)

A/Singapore/INFIMH-16- 86.89 | B/Colorado/06/2017 91.42
0019/2016 (H3N2) ( 3 aa deletion in HA)

(Victoria lineage)

B/Brisbane/60/2008 3.18
(Victoria lineage)

B/Phuket/3073/2013 1.93

(Yamagata lineage)

Tnganoiugindutiostulininlnguuu Trivalent finsgvsnasisuguanlingudmanslufou
fquieu 2562 Hutnduillidmivssmamsinlanliuszneudede 3 meius Ao

an A/Michigan/45/2015 (HIN1)pdmO09-like virus;

an A/Switzerland/8060/2017 (H3N2)-like virus; and

a B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage)

desanlud 2562 anestuglinialugfiszundanunainuatsunn Snisiaduiiasldlud 2563
Ifudsuaetusantaduiniuis 3 aeiug ssuudhseddsauazaneiuslivialug Taflenuddouas
FududeaihszTegseiies ilelimsugtinisal ualiumsszuislvguaznisivasunasanoiug
figsluanidiu wennamnsnisnisaivauuazdesiulsaliodaumnzauuaziunisal mindetinns
Wasuwasmeiusuazsndudessetadusilmiiaziudundmunglusemalneldnufeunwou 2563

LONA1581989

Recommended composition of influenza virus vaccines for use in the 2019 southern hemisphere
influenza season
http://www.who.int/influenza/vaccines/virus/recommendations/2019_south/en/
agUanumsallsauazSoguaim dUawid 39 1. 2562 nesszu1Aine nsumuALlsa

F18971UUsEINT 2562 an1duideInemansanssaay


http://www.who.int/influenza/vaccines/virus/recommendations/2019_south/en/

LAB FOR PEOPLE PUBLIC AND POLICY

2.3 NMSANTUITUAIUTEUUAMAN

a 1

WvneuagaugaiuvesanduldeineimansansisaguiiazgneuauewianufAeIN1TLazAIY
Aaviavelusniseg oo alliuanuiswelaliungldusnig

a [

ao1tuideIneraansaisisaan dnisaiunisaiuuimsdnnisssuuaunmlidennaaiu
STUUAUAMVELFE909N TN MARTNITUNNENINNIATEIL 1O 9001 TauInTFUTITTANTS
ﬁaﬂﬂﬁﬁ’ami AIUNINTIIUEINS ISO 15189, ISO/IEC 17025, ISO/IEC 17043, 1SO 17034, 1SO 15190,
AAALAC Laboratory Animal Care wag OECD GLP Good Laboratory agtiulainnsanfduauaiusyuy
AUAMTTLIATE A1 SEUY TdudnntsuazuImadams Sududeserdeanuiunssulatuves
yransnaInduvesan iy lunisenduaulidulumudenivue Ineididnauimuissuugunin

% a va < 1
WeeUfi iR Wumbhenunaslunisusgaiuny

Tudsuszana 2562 an1tum TugnugmiigusuRAToUNaNNIZUIUNITNITATIIATIZINIS
o FUAng dndufanssuisuRaveuludiuvesmsnumulenaisaunmszsunsuUsEad (WM 2 2
atu) uazlena1sAuAINsTAUNYIBIL (QP waz Wi 521 14 adu) Tuszuudanisienansdianvsedind
(Smart D) 3uRisveunIuTIuteyadmiunsdnhunuuimsanaudsanszuiunuseiunsuUsednd wagly
WRUAWIAL 2562 $IUFUNINTIUTELITUTEUUAMAINADIN UTEM URS (United Registration of Systems)
delunsnsanded antus lildudeseseliudly Siflssoiaueunziiiedosiunisdaiununims
AuiAssiantus s luiaundely uenanmsduiunudngn anidus Iifinsvesongnisiuses
AINEIN509BIUR RN 160 F18n1INAdeURazYEI8vaUlY ag1sles 9 snan1snadeu Wuluaiy
1PTFINAINAAe wazdnsdaliuinsusunaauainudiuigiesl§EAn1s (PT Providen #ld¥uns
FUsRInLANINTaEIRlUTUATUNAGRUANNT WY TR URNNT Al AU ISO/IEC 17043 21ANTY

ANYIANFNTUSAT 5IUN9EU 9 WHU TReTlkUNI5VEN8vaUTIeNTSUTa iUl uwsasog19mLau

nTeyaasunan1sAndun1snuinguszsasdnmunIn seU 12 ey vasan1tun sundndueiuas
nszuauns 3 uinnssufiddumsdisanuvine wagnanmsduduanusuanuliddyiuglduinig
wagmsmuIyaaing wadfadulunutimee Setmuaid duanundeumieuasauiuiioves
yAaNITeadng lumsiaunauannsnfesufiinig Wianuaeaadestuuinsgiu suanudons
wazauaanTwesglivinstaneluiaznieuen wiedidwlddudes Jaduluaudemvosdiin

N1suIMsianssruuRunnlagauugal

F18971UUsEINT 2562 an1duideInemansanssaay



LAB FOR PEOPLE PUBLIC AND POLICY

2.3.1 MINAFBUAMAUTIUIYNIINBIUTANITAIUNITUNNEUAZEITITUEY

aoTuidEImMemansasisagy [WuealjuRnisensdawesdsamealne dnisAalinugaemde
iwevnevieslfinislumamaaeuaudungmsimihiiduddnduwunaaeunudiungieliandn
vipafoRnsinauiulalusssnunanisnsiadinnegy aunsomuasuaugndedunsnInlingey
Sutsznoudie eu 331130513 wedafild thewadesdls waesufszuuuimsdanismeluiosfifng
FemsdauimsununageunnudaueEnty memgHam s luvesUssmAldn amnudesnisves
sesfidanslunmsitsiunismedeuiieturenissuseswmuinasguana Weanewusiithuedoudy
Tngnaseudumeiusiiszuimnnlussmalnesinnuuandaainysemadug viedslifununadeuniiy
Fruneydalrusnisunneu Wudu

(%

uunaaauANT LY daUTnsivienun 21 unu awseazBelunise Tuldfiueln de
Uinsifituniluey Ao nsnsamandsiugaans wladidgyuesnimageuanudiung fo g
aflunudediunnnsgiu sneenudunans WaslauazShwanuduliiuaun®n wwmesnmsanidunudla
URTRMNLIATgILEINE ISO/EC 17043 Hamednudnmsuazdnuuimsdanis unudiiunissusosudad
$1uru 9 sy wazdunuiiezvonissuseaiiudn 2 wnu fie MImsaansiugnIsulifansi feds RT-PCR
LAENIIATIVNLNFVINUTANENT

gniegeEInliannnsaniuway dildgnmatmuaunniesuuinislunmsinvesUsemelneg

LHUVAE UM IYNTITIIMLadYugmans [WuukulnlUauinisidulusnlaeanusuie
sgwivaeshenu fo dreUfiRnsdudesunsnegs antuideinermansassnguuasgudnisunme
Audnd nesnsunvduazatuayuuinnssy Jaundndiuiu 22 LL‘ViQLﬁuﬁaﬂﬂﬁﬁaﬂﬁif]’jﬂﬂﬁﬂ%gl,l,auaﬂ%u
Hansanliunisiaesiy sgluinaeifunn Aelvinagniewmseiua19198e uasiinssenulymiuazguassa
Tgsdunnldzunsuse endi indeafinyinumsiusnssuusuiinadenisnsainsesilalugansia
y9dvie thlugnmsiamnsesfiing ielinsdnuduunuigunm andniinanudesiu Fslsduvens
$Us8AISO/IEC17043 Aelutideaiiu

WNUNARDUAIINTIUEYNI5RTI93U98 Alpha-thalassemia tin SEA wazatinlng Lazlnunagdoy
AUTIUIYAIUNITNTINITITEAURAUNAYDIEU Beta- thalassemia HI1WIUaNITN 51 Loy 25 Wi
wuusnindsinguaaeuviin DNA A1 wA 3 seused namsUsziliusies foAnnsaindnseaunagnies
psafuAtimnesesay 100, 92 wag 100 MuAU uavuNuTidesdndsingnaaeusila DNA Aud 2 Sou
ol 151891UANUYNABY ToLaz 92 Uay 83 MINA1AU

WNUVAdEUAET IR TadelelSaldninlng) #2638 RT-PCR S uaudundn 13 wii
Uszneuieveslfifinsianassuaziensu lasssuifisunanisiiasevduiesufoin1ssneda
qudlininlngjurisni waziduries foinsiasetnevesesdmseuniolan Ssdndunisiaeihnelsaszuy
madumela Insdndaingnageu 1 seusiel nan15UsEEIUNUIANITNTININ 12 WTIBURAYNABY
Sovaz 100 wagiindlawvia lénagniesiesas 8750 iiesanldyansialinsafuiisyylilugiloandn

F18971UUsEINT 2562 an1duideInemansanssaay



LAB FOR PEOPLE PUBLIC AND POLICY

WNUVAdEUANET I3RS e o Saldninlnguarldntaun §e38 RT-PCR fishuau
au1TN 16 Wit Usenaumevesl JUAn159nnnsy neSeuiisunan1sinsieiiuiesujunn1se198s
finsindsingnaaou 2 soudel Ae LioungquaiAuazsuAN HansUsziiuluseul 1 anndnsenuna
gndosnsefuAnvnedesas 100 Tuduil 27-28 fiquieu 2562 finsdaussyuuszdnd u lssusuunsus
e miadeane eliandndnsiauinssuiunsenalinngiedisdeiles :innsnuniunimg
anunsal Wesesfuiuametuglfalivinlng/ldninuniinulutlagiuuazunliunsasunasae
Tuglueuian

uHUNARIUNSATIATEuUATIGERes e (@miuandnlutsemelne) f91uauandn 99 wis
UsznaumeviesdfuAnislsmeuiaeseinglasanms NARST uazaudinetmansnisunmg dnsdndedng
yadey 2 sousiel nansUszdiuluseudl 1 uay 2 andnsenunagndesmssiuaniminefesas 89 way
74 AUAIY

LqumaaummﬁwmzymimaﬁﬁaﬁaisﬂamL%a'%mﬁm%a DuunuiiSusudunsu dousd w.e.
2548 Tpgiuanmsisuiiisuraszninsiesu fUansaundunsuneaeuaudiunglud wa. 2558
1n15ATUNIININLINITFIN ISO/IEC 17043 JagtudiannBnviesufuAnisdnuiu 14 wis nan1saiiunms
WU AnudIuyesyaaing gatietduiasy wazergnislivuvendesganssmingeasaud 01ad

HANTENUABNIIATININATIEN Baganduunulasiuniudeyauasimseinailaanaundn y19avindu

Y

[
Y

F1e91uagUnan1sUseiliu sauanishidelauswuy weliaudnunluldussleviluniswauidiuuss
AR URNS

a wa 1

Huinisinsiumsneasuautiungasdulsslevdneaundniesfiins awnsarisfianiy

v A L4 1

Anugnesakariinnuweitlunsmenura gSuuinislasunanisnsiaiiadengndeuasiniete

Y

suuiuldidanluunudianugaduiginuiwazuiulsaunun ageuaudiungy tnewiuluses
nsanalgdnslunisaniiuay ndadiegrvingnaaeuliismeiaziinnuvainaly AsToUARLABAINY
ABINTTVBIANTN BN ITNsALTUUTAMAINAINIIRTFINENG ISO/IEC 17043

dsidurnuvihmevesnisdduusunaaeuanusingaeluanitus fe msidugudsmuinig
MSVAADUAINTILNYNIIF UM TUIMONATEN5NTAEY T9TInTINTnoUALBIHDANNFDINNTYBIANITN
weauuRns msthweluladadelnisnhendadiedsinguageunaununisiniuieganetaadng
Fefideddnunn uaznsandunulunsdamineiousediswarasinggiu uaznsandunulunisvuds
I TREUNTTayauNLUMAgeuANT I UEAUlIRvRINSIANEMERSNITUWImE

F18971UUsEINT 2562 an1duideInemansanssaay



A199TALDYALNUNAFBUANTIUIYNIAIUN TUNNIUAZHTI TG

neWingmansnisuung
Department of Medical Scioncas

LAB FOR PEOPLE PUBLIC AND POLICY

o o4 walla | Wasu ve = 2014
swaziden (Youuu) Y H3URnyaU el

N15ASIY | dUAST *
nsnsaaLeyleTlsladunnd* serology | n.A-f.A. | ATENINT @an1ing supaporn.su@dmsc.mail.go.th
nMsmsmUinateletlely PCR nA-A.A. | ATENNT 4n15nY supaporn.su@dmsc.mail.go.th
nIzladon*
msmmgﬁﬁuﬁuh%’aﬁué“mau%* serology A.A-NE. | ATHNINT Ejm%h“@ supaporn.su@dmsc.mail.go.th
N1901579 HbAlc Wyaf chemistry | n.A-&.A. | ATENINT qm%’m@ supaporn.su@dmsc.mail.go.th
nsnrTmdeietleinesdu Genotypic | n.g. f3.A3N9500 UaOT siriphas@gmaill.com
Tasar testing

(sequencing)
NIATIAMANTVRUGAENS PCR .8 AT.AINTIU UATDT siriphas@gmaill.com
nsmsviteseelasaldu iy RT-PCR | wa-fla. | uenudd Inanudfiag | malinee.c@dmsc.mail.go.th
wazldninun*
nsmsvitese el aldnlng* RT-PCR | wa-fla. | uwanudd Inanudfiag | malinee.c@dmsc.mail.go.th
nsnTdeTzilangludon® Routine | m.A-ny. | wsanauf] wasnsiidvna | dutsadee p@dmsc.mail.go.th
N1399IIATIBVTEAULAAULDALND UV-VIS | awn-dla. | wegdng) @nus sujittra.s@dmsc.mail.go.th
aEluTSuLareyIRalrduedwalsd | spectro
Tuidon photometry
NIATIVIATIZAA U INGT Routine | f.A-ue. | wwanIng usudu sathaporn.r@dmsc.mail.go.th
mMInTasiugnssuliand RT-PCR | A.A-6.A. | U9aNAIAYU wuuyuna | sirirat.n@dmsc.mail.go.th
msnyansiugnIsulTatinunuen RT-PCR | A.A-6.A. | U19aNAIAU wuuyuna | sirirat.n@dmsc.mail.go.th
mInTvasiugnssuliFadng RT-PCR | A.A-8.A. | UNANAIAYU wuyuna | sirirat.n@dmsc.mail.go.th
AN5R519IUNY Alpha - Routine A.A—N.8. | UNEIENINT AT sawitree.d@dmsc.mail.go.th
thalassemial ¥lia SEA wazwialne*
NIATIINIAMURAUNAVDIBY Routine PLA-W.Y. | UWNANIATING 9509 sawitree.d@dmsc.mail.go.th
Beta - thalassemia
msasTidedelsaRnideinnmide IFA NA-d.A. | UNTaaAT Ining chonlada.k@dmsc.mail.go.th
mimafﬂL%@LLUﬂﬁG&J?Tamé’huqa%W e ne. A3 Yunun Viufinding wantana.p@dmsc.mail.go.th
(@usvauBnludszmalneg) PRI

BIAULLAY

nagouAU

a1
External Quality Assessment Cutture, 1.0 73 5unu VluAngans wantana.p@dmsc.mail.go.th
Scheme for Bacterial biochemical

test and

Identification and Susceptibility antimicrobial

Testing (ASEAN and SEARO

members)

susceptibility
test

*lAsUnN155U5049 ISO/IEC 17043

%’amﬂalﬂmau http://pt.dmsc.moph.go.th/home
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4 )

ajUwamsdutivauvesdheuiiiana i
Usgitlauszunm w.er. 2562

msannumsrheusmsna 'l

RUSUUTZUIR R UNRUIA LAz AT L Y38
| v [ Whewm | dweliew | fewas |

quaniuu 43,488,230.16 43.420,410.83 99 84

RN 15,806,315.00 15,806,315.00 100.00

59,294,545.16

B suaniiuau 99.84%
B quamu 100%

43,420,410.83
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RudnssuunuuIauazA1ldTe

1820 wm 578978 (um)
$uIn #5u (uUm — T
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External Quality Assessment Scheme for HIV-1 Drug-Resistance Genotyping in Thailand
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Technology Development Agency, Nonthaburi, Thailand.
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> Research Institute of Microbial Diseases, Osaka University, Suita, Japan.
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Abstract

The efficacy of antiretroviral (ARV) therapy can be compromised by the emergence and
transmission of HIV-1 drug-resistant strains. HIV-1 drug-resistance (DR) genotypic testing thus plays
an important role in the selection of optimal treatment regimens for HIV-infected individuals. Given
the complexities of the testing procedures and the variety of approaches used, there is
considerable potential for results to vary between laboratories. In Thailand, the national External
Quality Assessment (EQA) scheme assesses the DR genotype testing performance of laboratories.
Here, we evaluated the performance of laboratories in nucleotide sequencing and compared drug
resistance-associated mutations (DRMs) in the HIV-1 protease (PR) and reverse transcriptase (RT)
genes during 2010-2015. The EQA samples in the 12 panels showed predominance for the
CRFO1_AE (85%) and subtype B (15%). Fourteen laboratory datasets were generated: eight using
TruGene (TG), two using ViroSeq (VS), and four using in-house (IH) assays. All IH and VS laboratories
had penalty scores <7, whereas five of the eight TG laboratories had fluctuating penalty scores.
Moreover, seven and six TG laboratories could not amplify the two identical samples, 10B and 10E
samples, or the CRFO1 AE. Our findings demonstrate the requirement for laboratory participation
in the ongoing EQA program and the optimization of kit assays using CRFO1 AE samples. Our
results also indicate that one advantage of participation is that the laboratories can monitor and

investigate the source of laboratory errors.
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Feasibility of high resolution melting curve analysis for rapid serotyping of

Salmonella from hospitalised patients
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! Division of Biochemistry, School of Medical Sciences, University of Phayao, Phayao Province, Thailand
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3Phayao Ram Hospital, Phayao Province, Thailand

¢ Integrative Research Center for Veterinary Preventive Medicine, Department of Food Animal Clinics, Faculty of Veterinary Medicine,

Chiang Mai University, Chiang Mai Province, Thailand

Abstract
Backgrounds: Serum agglutination test is the gold standard phenotyping method widely used for

Salmonella enterica characterisation. This conventional method is limited by its complicated and
time-consuming procedures. High resolution melting curve (HRM) analysis is introduced as a rapid

and labour-saving method.

Objectives: To compare the results of conventional serum agglutination and quantitative PCR-

HRM analysis to assess the feasibility of this alternative approach for Salmonella serotyping.

Materials and methods: Salmonella strains from 38 human-originating samples were serotyped

using the conventional serum agglutination method and HRM analysis.

Results: The conventional serum agglutination assay detected 14 serotypes, while the HRM
analysis identified 10 HRM profiles. There was a correlation between most of the serotyping
results obtained by the two methods. Nine of the HRM profiles were unique to a single serotype,
of each. One exception was HRM 3. Many of the indistinct curves that were grouped in this HRM
pattern belonged to five Salmonella serotypes, including Weltevreden, Corvallis, Derby,

Kedougou and Kentucky.

Conclusion: It is difficult to determine all Salmonella serotypes by HRM analysis. However, this
method can be used as an alternative to the conventional serum agglutination assay for rapid

and labour-saving serotyping.

Keywords: Salmonella, Serotyping, HRM-PCR
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QuantiFERON-TB Gold In-Tube test in active tuberculosis patients and healthy adults.
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Abstract

Interferon-gamma (IFN-y) release assays have improved latent tuberculosis (TB) detection and have
been considered promising for the diagnosis of TB disease. However, diagnosis efficacy data is
limited in high burden countries. The aim of this study was to determine the diagnostic potential
of the QuantiFERON-TB Gold In-Tube (QFT-GIT) test for the diagnosis of active TB in an endemic
setting for TB. A cross-sectional study was conducted in a group of 102 Thai patients with clinical
symptoms and chest x-ray findings suggesting of active pulmonary TB and a group of 112 healthy
adults. Testing was carried out using sputum microscopy, mycobacterial culture and QFT-GIT test.
Of these patients, QFT-GIT was positive in 73 (71.57%), negative in 27 (26.47%), and undetermined
in 2 (1.96%) cases. Among healthy controls, QFT-GIT was positive in 18 (16.07%), negative in 93
(83.04%), and undetermined in 1 (0.89%) person. Based on TB culture results, the sensitivity of
QFTGIT for diagnosing active TB was 84.21% (95% confidence interval (Cl); 72.13-92.52). The
positive and negative predictive values were 65.75% (95% Cl; 59.26-71.70) and 66.67% (95% Cl;
49.94-80.04), respectively. The median IFN-y level in culture-confirmed TB patients was 3.91
compared to 0.03 IU/mL of the healthy group. QFT-GIT appears to be a useful indirect test for TB
diagnosis in Thailand and its use is recommended in association with clinical and radiological

assessments for identifying active or latent TB.

Keywords: Active tuberculosis, Latent tuberculosis, Diagnosis, QuantiFERON, Interferon-gamma

release assay, IGRA
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Pertussis surveillance in a children hospital in Bangkok, Thailand
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2College of Medicine, Rangsit University, Bangkok, Thailand
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Abstract

Objectives: To investigate the incidence, clinical characteristics and cost associated with pertussis

in Thai children with persistent cough.

Methods: A prospective study was conducted among children aged 0-18 years with persistent
cough for =7 days with at least one of the following: paroxysm, inspiratory whooping, or post-
tussive emesis. Nasopharyngeal swabs were obtained and tested for pertussis real time

polymerase chain reaction (RTPCR).

Results: 19.6% of children (28 out of 143) had pertussis confirmed by RT-PCR, 75% of cases
occurred in children who were too young to complete their primary series of vaccine. Paroxysm
and post-tussive emesis were the most consistent clinical features, identified in 96% and 93% of
cases, respectively, whooping was found in only 18%. Pertussis cases were more likely to have
household cough contact (64% versus 30%, p<0.001), be hospitalized (79% versus 58%, p = 0.048)
and experience protracted duration of cough (47 vs. 20 days, p<0.001) compare to their

counterpart.

Conclusion: Pertussis in Thai children is not infrequent and the common age group is young infant
before completion of primary series of pertussis vaccine at six months of age, underline the

importance of maternal pertussis immunization.
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Molecular characterization and liquid chromatography-mass spectrometric multiple reaction

monitoring-based detection in case of suspected phalloides syndrome poisoning

Sathaporn Ramchiun, Sujitra Sikaphan, Siriwan Leudang, Dutsadee Polputpisatkul,
Nattaphong Nantachaiphong, Thitima Khaentaw, Nattakarn Nooron, Chutimon Uttawichai &

Sittiporn Parnmen*

Toxicology Center, National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi Province,
Thailand

Abstract

Background: The most common lethal mushrooms are invariably attributed to amanitas, which contain
several types of lethal peptide toxins. During 2015 to 2018, the suspect in phalloides syndrome case
reported to the Thai National Institute of Health included 33 patients with 3 deaths. This syndrome is
characterized by a long latent period and having two phases of gastrointestinal irritation followed by
progressive liver dysfunction.

Objectives: The aims of this study were to identify mushroom samples from four clinically reported
cases based on nuclear internal transcribed spacer (ITS) sequence data and diagnose lethal peptide
toxins using liquid chromatography (LC)-tandem mass spectrometry (MS/MS) with multiple reaction
monitoring (MRM).

Materials and methods: Nucleotide similarity was identified using BLAST search of the NCBI database.
Phylogenetic analysis of nuclear internal transcribed spacer (ITS) region was conducted by maximum
likelihood method. Mushroom peptide toxins were analyzed using LC-MS/MS with MRM.

Results: Based on BLAST search yielded 98% to 100% of mushroom samples from four clinically
reported cases to Amanita brunneitoxicaria. Phylogenetic analysis showed all mushroom samples
placed closely related to A. brunneitoxicaria with a strong bootstrap value (BS=100%). The presence of
three lethal peptide toxins in clinical mushroom samples was confirmed by MS/MS spectra acquired
from a reference standard, including O-amanitin (m/z 919.0, RT=2.157 min), B—amanitin (m/z
920.1,RT=2.167 min) and phalloidin (m/z 789.3, RT=2.189 min). The product ions of m/z 259.3, 259.0
and 330.3 were the most abundant and stable ions for the Q-amanitin, B—amanitin and phalloidin
analyses, respectively.

Conclusion: This study revealed that the toxic mushrooms ingested by patients were confirmed to be a
species of amanitas closely related to Amanita brunneitoxicaria. Furthermore, rapid detection using a
high-throughput LC-MS/MS with MRM represents an effective method in identifying lethal peptide toxins
from poisoning caused by mushrooms.

Keywords: Amanita, internal transcribed spacer region, LC-MS/MS, phalloides syndrome
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Efficiency, toxicity and persistence of temephos (sand granule), Bacillus thuringiensis var.
israelensis and Novaluron on Aedes aegypti L. Larvae in Sawaeng Ha district, Ang Thong
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Abstract

This experimental research aimed to examine the efficiency, resistance and persistence of
Temephos 1 % sand granule, Bacillus thuringiensis var. israelensis (Bti) and Novaluron on both
strains (laboratory strain and Sawaeng Ha district-field strain) of Aedes aegypti (L).\arvae. The
efficiency in term of 24-hr Median Lethal Concentration (24-h LC50) of Temephos and Bti were
analyzed in this experiment. Moreover 72-h LC50 of Novaluron was analyzed. The results showed
that the LC50 of Temephos, Bti and Novaluron on A. aegypti larvae were 0.00809, 0.06705 and
0.01103 mg/L, respectively.

The Resistance ratio (RR50) of both stains of A. aegypti on Temephos 1 % sg, Bti and Novaluron
were 1.72, 1.12 and 0.73, respectively. The persistence of Temephos 1 % sg on A. aegypti larvae
(Sawaeng Ha district strain) in used and not used trap water were 2 and 6 weeks, respectively. The
persistence of Bti on A. aegypti larvae (Sawaeng Ha district strain) in used and not used trap water
were 1 and 2 weeks, respectively. Moreover, the persistence of Novaluron on A. gegypti larvae
(Sawaeng Ha district strain) in used and not used trap water were 2 and 4 weeks, respectively. In
conclusion, the A. aegypti larvae in Sawaeng Ha district showed the high susceptibility on
Temephos 1% sg, Bti and Novaluron. The larvae of A. aegypti in this area are not resistance to
Temephos 1 % sg, Bti and Novaluron. This results can be applied to consider these larvicides to

prevent and control Aedes borne disease in this area.

Keywords: Aedes aegypti larvae; Temephos 1% sand granule; Bacillus thuringiensis var.

israelensis (Bti); Novaluron
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Draft Genome Sequence of a Clostridium botulinum Isolate from Thailand Harboring the

Subtype bont/B8 Gene

. 1, 2 . . . 2 1 .
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Abstract

In 2010, a Clostridium botulinum type B isolate was recovered from fermented soybeans during a
foodborne botulism investigation. Molecular investigation of the botulinum neurotoxin (bont) gene
operon determined that the sequence was a new subtype, denoted B8. Here, we describe the

draft whole-genome sequence of the organism.
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Seroprevalence of antibodies to enterovirus 71 and coxsackievirus A16 among people of

various age groups in a northeast province of Thailand
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Abstract

Background: Hand, foot and mouth disease (HFMD) is endemic among population of young children in Thailand.
The disease is mostly caused by enterovirus 71 (EV71) and coxsackievirus A16 (CA16).

Methods: This study conducted serosurveillance for neutralizing (NT) antibodies to EV71 subgenotypes B5 and
Cda, and to CA16 subgenotypes Bla and Blb, in 579 subjects of various ages using a microneutralization assay in
human rhabdomyosarcoma (RD) cells. These test viruses were the major circulating subgenotypes associated
with HFMD in Thailand during the study period.

Results: We found that the levels of seropositivity against all 4 study viruses were lowest in the age group of 6-
11 months, i.e., 5.5% had antibody to both EV71 subgenotypes, while 14.5% and 16.4% had antibody to CA16
subgenotypes Bla and Blb, respectively. The percentages of subjects with antibodies to these 4 viruses gradually
increased with age, but were still less than 50% in children younger than 3 years. These laboratory data were
consistent with the epidemiological data collected by the Ministry of Public Health which showed repeatedly
that the highest number of HFMD cases was in children aged 1 year. Analyses of amino acid sequences of the
test viruses showed 97% identity between the two subgenotypes of EV71, and 99% between the two
subgenotypes of CA16. Nevertheless, the levels of seropositivity and antibody titer against the two subgenotypes
of EV71 and of CA16 were not significantly different.

Conclusions: This study clearly demonstrated NT antibody activity across EV71-B5 and EV71-Cda subgenotypes,
and also across CA16-Bla and CA16-B1lb subgenotypes. Moreover, there were no significant differences by gender
in the seropositive rates and antibody levels to any of the 4 virus subgenotypes.

Keywords: Hand foot and mouth disease, Enterovirus 71, Coxsackievirus Al6, Seroprevalence
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Longitudinal study on enterovirus A71 and coxsackievirus A16 genotype/subgenotype

replacements in hand, foot and mouth disease patients in Thailand, 2000-2017
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Abstract

Background: Enterovirus A71 (EV-A71) and coxsackievirus Al6 (CV-A16) are the major causative agents of hand,
foot and mouth disease (HFMD) worldwide, particularly in the Asia-Pacific region. Several strains have emerged,
circulated, and faded out over time in recent decades. This study investigated the EV-A71 and CV-A16 circulating
strains and replacement of genotypes/subgenotypes in Thailand during the years 2000-2017.

Methods: The complete VP1 regions of 92 enteroviruses obtained from 90 HFMD patients, one asymptomatic
adult contact case, and one encephalitic case were sequenced and investigated for serotypes, genotypes, and
subgenotypes using a phylogenetic analysis.

Results: The 92 enterovirus isolates were identified as 67 (72.8%) EV-AT1 strains comprising subgenotypes B4, B5,
Cl, C2, Cda, Cdb and C5, and 25 (27.2%) CV-Al6 strains comprising subgenotypes Bla and Blb.
Genotypic/subgenotypic replacements were evidenced during the study period. EV-A71 B5 and Cda have been
the major circulating strains in Thailand for more than a decade, and CV-A16 Bla has been circulating for almost
two decades.

Conclusions: This study provides chronological data on the molecular epidemiology of EV-A71 and CV-A16
subgenotypes in Thailand. Subgenotypic replacement frequently occurred with EV-A71, but not CV-Al6.
Monitoring for viral genetic and subgenotypic changes is important for molecular diagnosis, vaccine selection, and

vaccine development.
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Development of the Rapid Test Kit for the Identification of Campylobacter spp. Based on
Loop-mediated Isothermal Amplification (LAMP) in Combination with a Lateral Flow Dipstick
(LFD) and Gold Nano-DNA Probe (AuNPs)
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Abstract

The detection of Campylobacter spp. in meat products was developed by using loop mediated
isothermal ampilification (LAMP) combined with DNA-based bioassay methods, including a lateral-
flow dipstick (LFD) and gold nano-DNA probe (AuNPs) assay. The LAMP primers were designed from
the conserved nucleotide regions of Campylobacter spp. The analytical sensitivity of the LAMP-
LFD and LAMP-AuNPs analysis was 360 fg/Hl. The analytical specificity of LAMP-based assays
showed no cross-reactions to Listeria monocytogenes, Salmonella Typhimurium, Escherichia coli,
Bacillus cereus, Pseudomonas aeruginosa, Staphylococcus aureus, Enterobacter aerogenes,
Serratia marcescens, Vibrio parahaemolyticus, Vibrio cholerae, Klebsiella oxytoca and Citrobacter
diversus. The sensitivity, specificity and accuracy of both LAMP-LFD and LAMP-AuNPs for the
detection of pre-enrichment cultures from raw chicken meat samples were 100%, 95% and
96.67%, respectively. Since the processing time of LAMP-based assays is 60-90 minutes, it is
applicable as a point-of-care screening test for food safety and as a process control of
Campylobacter spp. contamination.

Keywords: Campylobacter; Loop-mediated isothermal amplification; Lateral flow dipstick; Gold
nano-DNA probe.
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Loop-Mediated Isothermal Amplification for Rapid Identification of Mycobacterium
tuberculosis in Comparison with Immunochromatographic SD Bioline MPT64 Rapid® in a High

Burden Setting

..ol R 1 1 1 )
Phetsuksiri B, Rudeeaneksin J', Srisungngam S, Bunchoo S, Klayut W', Sangkitporn
1 . 2,3 45 .23
S’, Nakajima C 7, Hamada S ", Suzuki Y
! National Institute of Health, Department of Medical Sciences, Ministry of Public Health.
? Division of Global Epidemiology, Hokkaido University Research Center for Zoonosis Control.
’ Global Station for Zoonosis Control, Global Institution for Collaborative Research and Education (GI-CoRE), Hokkaido University.

* Section of Bacterial Infections, Research Collaboration Center for Emerging and Re-emerging Infectious Diseases.
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Abstract

Loop-mediated isothermal amplification (LAMP) was assessed for rapid identification of
Mycobacterium tuberculosis complex (MTC) in comparison with an immunochromatographic test
(ICT) using SD Bioline Ag MPT64 Rapid®. One hundred and fifty-one MGIT cultures positive for acid-
fast bacilli were tested for MTC. DNA was extracted from a small portion of culture samples by
heat lysis and subjected to LAMP analysis. Of these, 144 were positive and 5 were negative by
both tests. One culture that was ICT negative but was LAMP positive was confirmed to have a
mutation in the mpt64 gene. The agreement was 98.68% (95% confidence interval [Cl]: 94.80-
99.77), and the kappa value was 0.83% (95% Cl: 0.59-1.00). Good correlation results suggested that
LAMP assay is a reliable molecular test for rapid identification of MTC and is practical for use in
resource-limited, high burden settings.

Keywords: LAMP; identification; immunochromatography; tuberculosis
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Long-term circulation of Zika virus in Thailand: an observational study
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Abstract

Background Little is known about the historical and current risk of Zika virus infection in southeast
Asia, where the mosquito vector is widespread and other arboviruses circulate endemically.
Centralised Zika virus surveillance began in Thailand in January, 2016. We assessed the long-term
circulation of Zika virus in Thailand.

Methods In this observational study, we analysed data from individuals with suspected Zika virus
infection who presented at hospitals throughout the country and had biological samples (serum,
plasma, or urine) tested for confirmation with PCR at the National Institute of Health laboratories in
Bangkok. We analysed the spatial and age distribution of cases, and constructed time-resolved
phylogenetic trees using genomes from Thailand and elsewhere to estimate when Zika virus was
first introduced.

Findings Of the 3089 samples from 1717 symptomatic individuals tested between January, 2016,
and December, 2017, 368 were confirmed to have Zika virus infection. Cases of Zika virus infection
were reported throughout the year, and from 29 of the 76 Thai provinces. Individuals had 2-8 times
(95% Cl 2:3-3.6) the odds of testing positive for Zika virus infection if they came from the same
district and were sick within the same year of a person with a confirmed infection relative to the
odds of testing positive anywhere, consistent with focal transmission. The probability of cases
being younger than 10 years was 0-99 times (0-72-1-30) the probability of being that age in the
underlying population. This probability rose to 1-62 (1:33-1-92) among those aged 21-30 years and
fell to 0-53 (0-40-0-66) for those older than 50 years. This age distribution is consistent with that
observed in the Zika virus epidemic in Colombia. Phylogenetic reconstructions suggest persistent
circulation within Thailand since at least 2002.

Interpretation Our evidence shows that Zika virus has circulated at a low but sustained level for
at least 16 years, suggesting that Zika virus can adapt to persistent endemic transmission. Health
systems need to adapt to cope with regular occurrences of the severe complications associated
with infection

Funding European Research Council, National Science Foundation, and National Institutes of
Health.
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Effectiveness of BOX-PCR in Differentiating Genetic Relatedness among Salmonella
enterica Serotype 4,[5],12:i:- Isolates from Hospitalized Patients and Minced Pork

Samples in Northern Thailand.
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Abstract

Salmonella enterica Serotype 4,[5],12:i:-, a monophasic variant of S. Typhimurium, with high
virulence and multidrug resistance is distributed slobally causing pathogenicity to both
humans and domesticated animals. BOX-A1R-based repetitive extragenic palindromic-PCR
(BOX)-PCR proved to be superior to three other repetitive element-based PCR typing
methods, namely, enterobacterial repetitive intergenic consensus (ERIC)-, poly-trinucleotide
(GTG)5-, and repetitive extragenic palindromic (REP)-PCR (carried out under a single optimized
amplification condition), in differentiating genetic relatedness among S. 4,[5],12:i:-isolates from
feces of hospitalized patients (n=12) and isolates from minced pork samples of S. 4,[5],12:i:-
(n=6), S.Typhimurium (n=6), and Salmonella Serogroup B (n=4) collected from different
regions of northern, Thailand. Construction of phylogenetic trees from amplicon size patterns
allowed allocation of Salmonella isolates into clusters of similar genetic relatedness, with
BOX-PCR generating more unique clusters for each serotype than the other three typing
methods. BOX-, (GTG)5-, and REP-PCR indicated significant genetic relatedness between 5.
4,5],12:i:- isolates 1 and 9 from hospitalized patients and S. 4,[5],12:i:- isolate en 29 from
minced pork, suggesting a possible route of transmission. Thus, BOX-PCR provides a suitable
molecular typing method for discriminating genetic relatedness among Salmonella spp. of the
same and different serotypes and should be suitable for application in typing and tracking

route of transmission in Salmonella outbreaks.
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Characterization of an Unusual DS-1-Like G8P[8] Rotavirus Strain from Japan in 2017:
Evolution of Emerging DS-1-Like G8P[8] Strains through Reassortment
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Abstract

The emergence of unusual DS-1-like intergenogroup reassortant rotaviruses with a bovine like G8
genotype (DS-1-like G8P[8] strains) has been reported in several Asian countries. During the
rotavirus surveillance program in Japan in 2017, a DS-1-like G8P[8] strain (RVA/Human-
wt/JPN/SO1162/2017/G8P[8]) was identified in 43 rotavirus-positive stool samples. Strain SO1162
was shown to have a unique genotype constellation, including genes from both genogroup 1 and
2: G8-P[8]-12-R2-C2-M2-A2-N2-T2-E2-H2. Phylogenetic analysis revealed that the VP1 gene of strain
SO1162 appeared to have originated from DS-1-like G1P[8] strains from Thailand and Vietnam,
while the remaining 10 genes were closely related to those of previously reported DS-1-like G8P[8]
strains. Thus, SO1162 was suggested to be a reassortant strain that acquired the VP1 gene from
Southeast Asian DS-1-like G1P[8] strains on the genetic background of co-circulating DS-1-like
G8P[8] strains. Our findings provide important insights into the evolutionary dynamics of emerging
DS-1-like G8P[8] strains.
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Dendritic cells (DCs) waagfthonsis liamnsansradunasiiausiwaduziSailensefuwadifindenvilminlsogadl
UszAvBaw iliAnnisuninssaevensadunis mafinuilfiedfiuysyavsaw DCs luvaannaes warnssdumadidin
\donvvin T lymphocyte way NK cell TivihanewaduziSaiunlnednienwadidnidonviivdaluludey (human
monocyte) 910 Buffy coat vadladinu3aa d1uau 6 518 nszfulmdu DCs s GM-CSFuaz IL-4 1uian 6 Ju uaz
aianuantRves DCs 188 Flow cytometry wuingaadananiniskanseanyed CD11c way HLA-DR wazann1s
LanseenYes CD14 e ntuth DCsunadaadgnuauiuwaduzisaiiuy (MCF-7) asaaianadusanisasrauvadgnuas
ME3s Flow cytometry wultasnsaasswadgnuaule AnduSevaziade 34.67 annsnadeuUsEANS AN ITAS
NWEL Wujﬁmmmﬂixé\q’umﬂﬁmﬁmu T lymphocyte ann3eway 24.55 \Uusoway 72.00 wazLfinUszAnsam NK cell
Tunsvhaewaduziaduiminiosas 22,91 Wufesas 65,59 mafnwdannsadusiuuulunamsdoasadgnuas
DCs wagtiteliiaundumadondmivnuiasusiasuusioly

Abstract

Dendritic cells (DCs) of cancer patients are unable to effectively process and present tumor associated antigens
to immune cells, resulting in a spread of cancer cells. Our study was to increase in vitro efficacy of DCs to further
induce activities of T lymphocytes and NK cells for inhibition/reduction of the growth of breast cancer cells
(MCF-7). Human monocytes, derived from buffy coat of six normal blood donors, were positively selected and
generated DCs with recombinant GM-CSF and IL-4 for 6 days. Human monocyte-derived DCs were determined by
a decrease in the level of CD14 and increase of CD11c and HLA-DR by flow cytometry. The DCs were further
pulsed with breast cancer cell lines (MCF-7) to generate DCs - MCF-7 tumor fusion cells with a mean success rate
at 34.67%. The DCs- MCF-7 fusion cells were able to stimulate T cell proliferation from 22.45% to 72.00% as well
as enhance NK cells activities to kill breast cancer cells from 22.91% to 65.69%. The study demonstrated a
model for in vitro generation of effective human monocyte derived DCs -tumor fusion cells and a possibility to

further developing alternative method to treat cancer patients.
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apoptosis

Real time monitoring cell proliferation of SW620 cell line following co-culture with PHA-

stimulated lymphocytes and CD44 expression following cytotoxic and apoptotic induction
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finasonsunsnIvanevesTasuziss uazansaufuluummaassdmsufinuideunumess CDA4 sauulusAudn

duvuRwadsuidnuziSaanld

Abstract

CD44 is a cell surface protein detected in cancer stem cells of colon and other cancer types. This study aimed to
real-time monitor cell proliferation by using cell index analysis of SW620 cell line following co-culture with PHA-
stimulated lymphocytes. The effects of anti-CD44 antibody on cell proliferation and CD44 expression following
cytotoxic and apoptotic induction were also assessed. The cell proliferation of SW620 cells was decreased by
anti-CD44 antibody in dose-dependent manner and more pronounced following co-culture with PHA-stimulated
lymphocytes, compared to the untreated SW620 control cells. The expression of CD44 on SW620 cell line was
significantly increased after induction of cytotoxicity and apoptosis as compared to the SW620 control cells (P <
0.05, pair t-test). Our study demonstrated a role of CD44 on cell proliferation and survival of SW620 cell line.
These findings may lead to further applicative study of CD44 and other specific surface markers on colorectal

cancer stem cells.
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Waralee Aksornchindarat' , Napat Yodpinij1 , Benjawan Phetsuksiri- , Sopa Srisungngam2 ,
Janisara Rudeeaneksin’ , Supranee Bunchoo” , Wiphat Klayut2 , Somchai Sangkitporn2 ,

Thana Khawcharoenporn3, *

' Faculty of Medicine, Thammasat University, Pathumthani, Thailand
? National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand

’ Division of Infectious Diseases, Faculty of Medicine, Thammasat University, Pathumthani, Thailand

Abstract

Background: Screening for latent tuberculosis infection (LTBI) is important to identify healthcare
workers (HCWs) benefiting from preventive therapy. Interferon-gamma release assays (IGRAs) are
sensitive and specific tests for LTBI diagnosis. However, in settings where IGRAs are not available,
clinical risk assessment may be used as an alternative to diagnose LTBI.

Methods: A cross-sectional study was conducted among HCWs of a tertiary-care university hospital
in Thailand. AWl HCWs underwent T-SPOT.TB test (T-SPOT) and assessment of LTBI clinical risks.
Clinical risks associated with T-SPOT positivity were determined by multivariable logistic regression
analysis and were given scores accordingly. The performance of the clinical risk scoring was
evaluated in comparison to T-SPOT.

Results: Among 140 enrolled HCWs, 125 (89%) were females, the median age was 27 years and 23
(16%) had T-SPOT positivity. Independent factors associated with T-SPOT positivity were age 30
years (adjusted odds ratio [aOR] 3.95; P Z 0.002), working duration 60 months (aOR 3.75, P Z 0.004)
and frequency of TB contact 6 times (aOR 8.83, P Z 0.005). The study’s clinical risk scoring had the
area under the curve by receiver operating curve analysis of 0.76 (P < 0.001) using T-SPOT positivity
as a reference standard. The score of 3 had the best performance in diagnosing LTBI with
sensitivity, specificity, positive predictive value and negative predictive value of 70%, 71%, 32%
and 92%, respectively

Conclusions: In this setting where LTBI was prevalent among HCWs but IGRAs are not widely
available, the clinical risk scoring may be used as an alternative to diagnose LTBI in HCWs.
Copyright @ 2019, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC.

Keywords: Latent tuberculosisinfection; Healthcare workers;  T-SPOT.TB;  Clinical  risk

scoring; Thailand
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Neutralizing Antibodies of Inactivated Thai Enterovirus A71 Strain in Mice for Development

of Enterovirus A71 Vaccine

Duanthanorm Promkhatkaewl*, Nadthanan Pinyosukheez, Rattanawadee Wichajarnz, Wilai
Thongdeecharoen3,Manoch Posungz, Suthida Tuntigumthonz, Ratana Tacharoenmuang4, and

Ratigorn Guntapong4

" Medical Sciences Technical Office, Department of Medical Sciences, Ministry of Public Health.
? Medical Life Science Institute, Department of Medical Sciences, Ministry of Public Health.

> Medical Biotechnology Center, Department of Medical Sciences, Ministry of Public Health.

‘ National Institutes of Health, Department of Medical Sciences, Ministry of Public Health

Abstract

Since enterovirus A71 is known as a pathogen which may cause severe complications as critical
neurological manifestations, pulmonary edema, cardio respiratory failure and even death to infected
children, therefore, the vaccine against EV-A71 infection has been expected to prevent such serious
problems even in Thailand. In this study, we developed a vaccine candidate from a sub genotype C4 EV-
AT71 strain collected from a Thai fatal case. The target virus was firstly compared VP1 nucleotide and
amino acid identities with other 13 Thai strains of one C4, three C5 and nine B5 sub genotypes. For
nucleotide homolosgies, the virus shared 96.3%, 91.5%, and 90.3%, respectively, while it contained amino
acid identities as 99.9%, 100% and 97.2%, with C4, C5 and B5 strains, respectively. Before vaccine
development, the target virus was initially confirmed to be a single strain by inoculation of a single
plague serially from first cell culture to another, and the passage 9 still showed positive to the
monoclonal antibody against EV-A71 by IFA. For production of the virus, EV-A71 could be cultured very
well in Vero cells using roller bottles which the yield was 4.4 - 4.5 x 109 pfu/ml at day 3 - 4 post
infection. By purification, total proteins left were monitored after 100 kDa tangential flow filtration and
10% - 50% sucrose density gradient centrifugation as 46.2% and 1.0% mean, respectively.
Immunogenicity of the inactivated EV-A71 produced was tested in mice. After a single injection of 1 or 2.5
pg purified total proteins, it induced neutralizing antibodies against the homologous virus especially when
with alum, as compared to placebo groups. After 2nd immunization, both 1 and 2.5 pg with alum
induced many antibodies than those without alum and the groups of a single immunization. The 3rd
immunization of the vaccines gave very much titer in all immunized groups even without alum; however,
highest was 24,525 TCID50/ml after 4 weeks by 1 ug with alum. All titers seemed to maintain after 6
weeks studied. This study confirmed that an inactivated EV-A71 vaccine with triple injections is a good
choice for further development.

Keywords: Enterovirus A71; Enterovirus A71 vaccine; Inactivated enterovirus A71 vaccine; EV-A71, EV-AT71

vaccine.
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Efficiency comparison of mosquito repellents for selecting appropriate products to prevent

mosquitoes bite.

Pungasem Paeporn, Sunaiyana Sathantriphop, Pornanong Tassanai, Sunisa Onkong.

National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Thailand.

Abstract

Chemical control section, a part of National Institute of Health, Department of Medical Sciences, is
the office providing bioefficacy testing services for household and public health insecticides in
both pre- and post-marketing stages, including mosquito coil. Bioefficacy data of mosquito coils
against Aedes aegypti were collected for six years (from 2011 to 2017) with a total of 150 samples.
The results showed that all formulations contained Pyrethroid as their active ingredients,
particularly d-Allethrin. While 0.05% transfluthrin mosquito coil was found to be highly effective
against Ae. aegypti giving the fastest knockdown with 1 minutes 29 second and 100% mortality of
Ae. aegypti.

Keywords: mosquito coil; bioefficacy test; pyrethroid
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Enhanced mortality in deltamethrin-resistant Aedes aegypti in Thailand using a piperonyl

butoxide synergist.

Kongmee Ml, Thanispong Kz, Sathantriphop 53, Sukkanon C4, Bangs MJS, Chareonviriyaphap

6,%

T

' Department of Entomology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, Nakhon
Pathom, 73140, Thailand.

g Bureau of Vector-Borne Diseases, Department of Disease Control, Ministry of Public Health, Nonthaburi, 11000, Thailand.

* National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi, 11000, Thailand.

! Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkok, 10900, Thailand.

° Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkok, 10900, Thailand; Public Health & Malaria Control
Department, PT Freeport Indonesia/International SOS, Kuala Kencana, Papua, 99920, Indonesia.

k Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkok, 10900, Thailand.

Abstract

Aedes aegypti is the primary vector of dengue viruses in Thailand. Control of this mosquito
continues to rely heavily on use of insecticides in various forms and applications. The synergistic
effect of piperonyl butoxide (PBO), combined with deltamethrin against eight populations of Ae.
aegypti collected from different regions in Thailand is presented. The standard WHO adult contact
bioassays found all populations with low to moderate levels of resistance to deltamethrin alone
(using a 0.05% discriminating concentration), with final mortalities ranging from 15.6 to 70%, while
a laboratory strain was fully susceptible (100% mortality). Pre-exposure of female mosquitoes to
4% PBO for 1 h, followed immediately by exposure to deltamethrin for 1 h, significantly increased
mortality in seven populations (64.8-98.1%) with the exception of mosquitoes derived from
Lampang Province. The knockdown time (KDT) synergist ratios between deltamethrin only and
PBO + deltamethrin ranged from 1.7 to 2.8 for KDT50 and 1.9 to 4.0 for KDT95. Between
deltamethrin alone and mosquitoes exposed to PBO + deltamethrin, all resistant populations
produced significant differences (P < 0.05) in final 24-h mortality, except marginally for Lampang
(P =0.053). The synergistic effects of PBO with deltamethrin-resistant Ae. aegypti suggest a
combination of this synergist with deltamethrin or other pyrethroid compounds can significantly
enhance the effectiveness of these insecticides against pyrethroid-resistant Ae. aegypti found
commonly in Thailand.

keywords: Aedes aegypti; Deltamethrin; Metabolic synergist; Piperonyl butoxide; Thailand
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Excito-repellent activity of B—caryophyllene oxide against Aedes aegypti and Anopheles

minimus.

Nararak Jl, Sathantriphop Sz, Kongmee M3, Mahiou-Leddet V4, Ollivier E5, Manguin 56,
Chareonviriyaphap TY’*.

' Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkok, 10900, Thailand.
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Pathom, 73140, Thailand.

! Aix Marseille Université, Avignon Université, CNRS, IRD, IMBE, FAC PHARM, Marseille, France.

> Aix Marseille Université, Avignon Université, CNRS, IRD, IMBE, FAC PHARM, Marseille, France.

6HydroSciences Montpellier (HSM), Institut de Recherche pour le Développement (IRD), CNRS, Université Montpellier, Montpellier,
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! Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkok, 10900, Thailand.

Abstract

Contact irritant and non-contact repellent activities of B-caryophyllene oxide were evaluated
against laboratory strains of female Aedes aegypti (USDA strain), a major arbovirus vector and
Anopheles minimus (KU strain), a major malaria parasite vector, compared with the synthetic
repellent DEET, using an excito-repellency test system. B-caryophyllene oxide and DEET were
tested at concentrations of 0.1, 0.25, 0.5 and 1.0% (v/v). Anopheles minimus was found to be
more sensitive to B-caryophyllene oxide than that of Ae. aegypti and exhibited high avoidance
response rates (86-96% escape) at 0.5% and 1.0% concentrations in contact and non-contact trials
compared with Ae. aegypti (22-59% escape). However, at the same concentrations, DEET displayed
lower irritancy and repellency capacities against these two mosquito species (range 0-54% escape)
compared to B-caryophyllene oxide. The analysis of escape responses showed significant
differences between mosquito species at all concentrations (P < 0.05) except for 0.1%. For both
species, there were significant differences in irritant and repellent responses between [B-
caryophyllene oxide and DEET at higher concentrations (0.5 and 1.0%).

keywords: Aedes aegypti; Anopheles minimus; B—Caryophyltene oxide; Contact irritancy; Non-

contact repellency
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Knockdown and lethal effects of three mosquito coil formulations against Aedes aegypti and

Culex quinquefasciatus under different nutritional conditions.

Sunaiyana Sathantriphop,1 Sunisa Onkong,1 Pungasem Paeporn,1 Phubeth Ya-umphan,1

Pongsakorn Mukkhun,1 Michael J. Bangs,z’3 Monthathip Kongmee4’ .

! National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Nonthaburi 11000, Thailand

g Public Health & Malaria Control Department, International SOS, JI. Kertajasa, Kuala Kencana, Papua 99920, Indonesia

’ Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkean Campus, Bangkok 10900, Thailand

! Department of Entomology, Faculty of Agriculture, Kasetsart University, Kampangsan Campus, Nakornpathom 73140, Thailand

Abstract

Three mosquito coil formulations, each containing either metofluthrin 0.025% w/w, d-allethrin
0.225% w/w, or esbiothrin 0.10% w/w were evaluated for knockdown and killing properties against
laboratory populations of female Aedes aegypti (L.) and Culex quinquefasciatus Say under
different nutritional-energy sources of blood, sucrose, and water. The tests were conducted in a
70 lemUx[170LJemIx 70 Jem glass chamber. Mosquito responses were measured by
knockdown times during the 20-min exposure period and mortality at 24[Jh post-exposure. The
results showed the metofluthrin coil provided the most rapid knockdown for both test species and
regardless of nutritional condition compared with the other two coils. Metofluthrin and d-allethrin
were highly effective in killing Ae. aegypti (95-100% mortality), whereas esbiothrin produced 100%
mortality to water-fed mosquitoes and 78.3 and 80% mortality for blood- and sucrose-fed
specimens, respectively. Greater than 85% mortality was observed in sucrose- and water-fed Cx.
quinquefasciatus against metofluthrin, while 78.3% blood-fed females survived exposure. This
species showed very low mortality with d-allethrin (3.3% to 28.3%), with the highest mortality
recorded (71.7%) for water-fed with esbiothrin. Overall, Ae. aegypti was more sensitive to all three
coil products than Cx. quinquefasciatus. The mortality between species and nutritional conditions
showed significant differences for all comparisons except for sucrose-fed mosquitoes exposed to
metofluthrin.

keywords: Aedes aegypti; Culex quinquefasciatus; Mosquito coil; Metofluthrin; D-allethrin;
Esbiothrin
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LAB FOR PEOPLE PUBLIC AND POLICY
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3.1.3 5361’11?1'3'134&'1L‘%’waamsﬁnmmmauaua\ié"]umié’nLawaaLszjaé
egll o/ %4 aa 1 L -4
wziaeanszanaIluguuuulaseEaing 3 dadeszau lalalad

mnageunLUasafoionim folunsussidudesiureswinsusigunin wioadiens
o1 ayulwsruimdnsueiildlutiudou Tnevinsvadeufuawminsesededs Draize rabbit
eye test FeldfunUszann 60 U nansnegeuluuninsionailinssieldsuanuduin nsuu
vidonuen dagtuuuildunmsidouasmaaeuludnineasusaliisnmsmaaeunuulnsifiasldduiy
Fnsnnass vaelilddninnass uild38nsaun naunu lnenansivouasnaaeuiufidemdliaing
Undefie wiudy wazgndes mamAsnslmig dmsunisiseuaznaaeusumiulasniodeldy
UTZLAULSA fimhenunaaeuiTuazesfinTuILIYIR Wy OECD, COLIPA, ECVAM wag ICCVAM
Jusiu TimnudrAguazatvayuliiianisimunisnisiudnawnunslddnineass wazAdeds
AUEDAAARINUNANNITIVBLAazAdUA INaludninnaey « 3Rs  concept (Refinement,

Reduction, Replacement) » 983 Russell ag Burch 8nge

HagtuiifonnaslunisiseninsUssmaluuimiviseniundnsusiussnniadesdians
wAnfausaunn  uazndnsaeidldlutuieusiunimeseuanuvseadeludeswiulaglaly
dninnans lnslanizegadsusemalunguglsuldneromdodunsidainaassulinaaey
(Testing ban) uazUfiasn1sdevenaniasiussnmiaiesdioniisndamansnageuludninnas
(Marking ban) FalFBusndunnnsnissananundausd we. 2547 waglul we. 2552 wuinssine
Tunguglsy Useinenauin Ussimaanigenin wazuszmadu Iosulduleuionisdiunis
Fnenansusiviiedostuaunmineg Tasufiasnistovendns urissnmaiesdionsiiniunis
naaevludninnaes Ussmangduianandsldinauauinluouianduazliseniundn Sueiald
dninaass snunisnaaeuluzesnuidufivuuvasay (Repeated-dose toxicity) Aaafufiusio
seuvAuTiug (Reproductive toxicity) wagtnduaaumnslufiuiiwine (Toxicokinetics) 33 nwa
YounaImIdnanyiliiAnnsdndulayatuayuihsnuednsanasE iU semadsfing12u1
Hrasu TiRanAToLagiaumiBnmamaaouuuumadenlmiilallidninaasa (Alterative non-
animal tests) 81911y Twamiziis mdowansnanie (Cell cytotoxicity/cell functional assays)
THoamzidsaszgniannuyud (Human  tissue  models)  wieldatonedildaindnisg
(Organotypic assays) Wufu
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umagoufuaBNRsgIuRideyalunisieliiAnnssniausioniansenisianisrasanssniay lela
1] (Cytokines) ¥l IL1-alpha, IL6, IL 8 uaz TNF alpha #1833 ELISA Fawaainisvadeunuing
wunldumsiiutuvesanssendnniely 24 $2lus Tnoannzedradelelnladaiia  IL1-alpha 7
Unaufistuedasutn Tnewanisdnwiludiuailildvesitnaaeudenssniaudenismdie
wadinzdssiiiautuini Wkansmaaeudl 6 Falusfvansiadinesgruiinaaeuu 11 via
(MAdoU 6 91) IadayariAiudnig (Specificity) m31ula (Sensitivity) A1AI1NgN#ABY (Accuracy)
NAUINa (False positive rate) waznaauadt (False negative rate) iy 100, 37.5, 54.54, 0
uag 62.50 % muddiu Inefissoznarvesnsnageud 24 dalusagliafanaaviniu 100, 75,
81.81, 0 waw 25.00 % uddu fatu wadnzdsnszanalugiuuy 3 SAldantesufofnsd
annsainlfifusuuuuresnsmageumnsdniausiealseasineg vienansausiguainiis
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3.2.2 Whszdlsavasinan anaaiunsaliiviaugniiu

Tuthafeudamean —fugiou 2562 Ussmalneidulsemanileilasuavinaanmglouou
Tnga uazmgleudouadnvsenoutuusauny fuanidedld vilAngnnseniedvhudundu dd
Iyravann Aualadluiiudl 179 sune 3w 32 Yavda vhnnginne Tasiameaeny fusenideanie
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3.2.3 Lyme disease

ananfalsalad lsaaneyd wielsadesl (Lyme disease) ninlsavodniaulay Anlvaeau
Lusdnmsglimenusenuiiislulsenalneuntou wiviluddiauddgaunseiiosdewduy

=

SoaMeUURN3
15 n.m. 2562 faeY1351697477 wnmdlnelasenimpousyds “Isaladl” nrizauesdniau

AamTNAeY vamugaeusnusaluvszalne (Jumdedy 47 ¥ FaidonasnnnduaI9nrie ity i
Usunansn usviewdeinyuerlilaesremanin liidnuansenunumssiivinmelvunaiu
17 nsngIeu 2562 wigundgassaty Saudusiysy esuinsunivgulsn Disunwalie
nseIndsIeaud v srilne VaedaelsalaivdinduainreaiiealuseUssmas 999015959959
Foyaiiosiu uwneidadeithulsalad Tngnisasaamgidusuneide Borrelia Tuidon §teseld
[85veuiTmensisulsadsoundu e1n539osq Fiuthy lsailumulusumalne dauauled v
vousiealusasemenausn Aliseainaetaedulseiusosvla
Borrelia burgdorferi yuwuafiiuvfinglulsinfinelsalayl (yme disease) wiolsn
Todnaulad Iwiuilunmeuardnilinszgndundsduunassalse §Ue
' amL%@NWN&%?&Jﬁuauﬁusumz@maaw seeeilndaveade 3-30 Ju 9113
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3.2.5 N15A523111UAleanaqunInaay

Tsalaladulsaindeiosdniseunsielanldussniafivznindrslimunluainlandsdinisas
wnfusesnnUssmesnegsaunsemalnglunsadunsauminsnisngeg IneUsTY Uk
AnssIAULAIR atudl 6 (e, 2530 — .. 2534) Luduan TEFuausaniionnutienuiis
AASTHAZLONY LYY mnﬂwsz"fﬂuﬁﬂ’wﬂé’mLﬁaéaumaLﬁa‘uwé’u (Acute flaccid paralysis, AFP)
Tagiamgludiniifengiinit 15 U maiaduairsgifmunusenisliiaduiuussssu aulszay
audnsalaenuiieludlemegarneanlifaludleatenugsuusanelsa (Wild type poliovirus)
dloweulawey w.a. 2540 {Jmﬁ’ué’qmwumaﬁuéiumﬂﬁﬁﬂLﬁmaaqﬂszmw Ao onnHanuLay
Unfanu 1u6uﬁuummﬂuﬂmmiwul’;iaiﬂaiamawumﬂszjummawuﬁ (Vaccine-derived poliovirus,
VDPV) aummsma‘liﬂléﬂwmaﬂﬂiumwﬂlmaLawwuiwmamuamaummﬂu WA, 2562 TiHuund
wululssinaiEuTudfeasnainlsalualosdaund we. 2543 asdnmsousfelanliusugnsaans
Tunisaiunisnatnandlsalialenasusemaldidudennasainusinilearnuiuidse welunis
Ussruadvoundelan asafl 68 Woifounquniau we. 2558 nilslugnsmansfoninihsztilata
TWaloludawndou

wosfoRn1svesantuideinemansasisaaudsldfunisudedslnduresufianng
91989 539HadelhTaludlevesesdniseundelaniugiinaleeny Jusenesld (WHO  Polio
Regional Reference Laboratory in SEAR) fifinanmuazainundenlunsnsiaidedelsealualestily
Uszimanazinsuszina Tiun 1uuia g uwasined aald Sadfinunuimmiilugiugies fOa
Ssdafionsvaussgmsmanstanandrsiulaglfizuiimsihsy shialualeludandeslasnisifu
dndereunistitnanvetidaiidsluiuiionnsannumuasuazaynsanasudaudifion
WoEdneU WA, 2559 wdthunsansiesufiinng Jegtuliundafiusedreilalunisiiiheets
o &
Al

1. Ymdangamnuniuas gauszasaiiaiunisiise i falualeluguvuanifioninig

¥
o

mﬁlaué’wmzmﬂsﬁ%ﬂﬂmLLazmwmsmaqa fIgauiusiegadnde 2 uwis fie
1.1 9P 7UnuANN MNALLAS
1.2 T59RTUANARIN TN LB U
2. Yavingnssnil gausvasdioifunaihseilugmuifiunfadefuussvnsandsema

a

44' v PN Y] a v scw PN I ! a Y ' S a
LW@UU’]UVILQEJWUﬂ']iﬁ%U']@GZJ@\TVL’ﬁaIﬂaIEJﬁ’]UWUﬁ'ﬂﬂ%umﬂa’]ﬂWUﬁqﬂJ’]ﬂ@u N"i}@LﬂU@’J@U’NquaH 2

)
W9 AD

2.1 aanflguimiuesdy

2.2 anndlaui g mannuds

[ a 1w

[ [ s [ Aa Py
3. JIWIANIN ’ﬂqﬁ]ﬂi%ﬂ\‘iﬂLW@LUU?’H?LE]']'E%'NSLU“QNSUUWZJL“UC‘]GW]G]E]ﬂUlJﬁ%‘U']ﬂ'ﬁ'ﬂ']ﬂUi%LVlﬁLW'@u

s v su o A

Uruilimgnunisszuinvedhaludleaisiudsunsiazaieiudinduinaleiuguineu dgaiu

AIDYNUEY 2 W9 A

3.1 WAUIAUATHIEDN

F89UUsEINY 2562 an1tuIdeInemansansisaa m



LAB FOR PEOPLE PUBLIC AND POLICY
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5.1 9138AUTUAIAIUFUNNLAN

Detect 1: National Laboratory System 2019

5.2 lasen1snanalsaialulszmalnemunussdyyiuiuiyin

(Measles Elimination)

5.3 1a59n159AA9 Thailand Virome Project Partnership
(TVPP)
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5.1 MmszAusiunsiugunmlan
Detect 1: National Laboratory System 2019
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aunlan gaianssu Detect 1 National Laboratory System sndausd w.a. 2557 S¥mquszasd
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#1499 ansUsEEanIng waensUssadun e waidlesundaudtn e 2558 ieisdliuszne
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wandsuiFeudiaiiuininisuaznisuimsdans suiuugiinaluladaiuiosu foansle
Tl . 2562 1 Alddamsussrussdugiiniaadedl 3 neldfadodos “GHSA 2024: Advancing
Collaborative Efforts Across Relevant GHSA Action Packages” 5e319Tudl 16-18 UNIAL 2562
o Tsausy glnea nganmiilosnnddduwduld 5 wes GHSA swesil 1 Ssdesdinmaniouniaiile
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iwﬁ’uwﬁﬁmimgu laun AMR, Biosafety and Biosecurity, Zoonotic Disease, Workforce
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dunnlndun Southeast Asia OneHealth University Network (SEAOHUN) wag Private sector
roundtable (PSRT) i15uée Tun1sll fusemedendnfandssuiisu 22 Ussna ansedrdni
doanslunisuszyuiife naisslisemesineg 1selogdarnuanisusediu Joint  External
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1. dafunuidnsiun1suseys GHSA Ministerial meeting “Advancing Global Partnerships”

o floauwd anssnssdulaii@e sevineiudl 6-8 ngadneu 256116 s0905UR wneLmSaugnt
F9EUIY UNEAIUNITIU LaUle UNINGIFERTNITLANITIUIYNITALAY WATUNEIININT NUTON
fndngnmansnisunnd lun1sd ursanaunassa Sunthiigunuvesyafonssy D1 daue
arwfinantilunsUseyuil

2. Usandlvelderanfunnznssunislu GHSA Steering Group ¥8 GHSA 2014 Tunsdl 3lé
ANy u19EaIUNITIR 1AUlY 1WSIUNTUTEYN steering group meeting a4 N33USA Useine
Sama Yufl 18 funan 2561 Saududununsumuaulse Wedunnnisal nsussyn Yunsiu
aufimniuaglianuiiuiiowsouns GHSA 2024 <lud 2562 Uszimaisesuaudsundnd
U59511904 Steering group neiiusuineanssausgaulailiae ﬁmﬁwﬁl,asmmi

» GLOBAL HEALTH SECURITY AGENDA

S'REGIONAL WORKSHOP OF GHSA DETECT SNAL LABORATORY SYSTEM)
“GHSA 2024: ADVANCING
ACROSS RELEVANT GHS

¥ "he.5" Global Health Security A
% MinisterialM R
Advancing Global Partnerships +
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5.2 lasanrsmanlsaialudssmalngniunussdaa
UU1YIR (Measles Elimination)

Tsaviaidunilduaemdnivillidnlandedindaznarouauny sgrdlsiniu leadanan
Hulsaidesfuldmeiadu ssdnmseundislanindadiufennudululifiasidnlsavinlivualy
feu Feldsenaulovieiidnlsavinialan dmsugfiniaede s fusenidedld Taidennaduns
Uspadiamnasdnseundielanadedl 63 Inesudmaneliandnluginiaedens fusenidediiin
Tsevinligassnielul 2563 waglull 2562 Tufveneszoznamsandulasinisidnlsaiadul 2566
dwfuuszmalnedadunddy 11 VszmeanndnlugfinnaedensTusenidedd  Tasnsznes
asnsgulaviusuulevieminlsainauiusedyyiuiueid neudilasainisiidnlsainlag
Fathmnenismdalsadaliqarsnielul 2566 fvualinsumuaulsadumieysyaiuny
Tasans wagimheanuisuiinvousi oun nsuinermansnsuwmd nsunsuwnd wazdriinay
Udnnsznsansnsaigy el ingusrasdndnifieang Uinisaimainlsaaluussmalneliiiu 1 510
soUszennaniediuau il ldtusmgtaetudianenassma (imported case) dtiu itelusg
g nsgnsuasisuaulaviusvuleuisuaslausemalidniulasinisnieaislsasinlaed
nsueuAulsafunihsnunardlumsussaufumbenusmsitisades nsinemansnisunme
Tugrusiiiuiesufifinisddmomnsensassaauuardsumunsislidurion joRnsseds
lumsnsiaitadelsavinlugiinaledens Tuesnidedlivetesdniseunsislan (WHO Measles and
Rubella Regional Reference Laboratory in South East Asia Region, WHO Measles/Rubella RRL
in SEAR) sausid 2547 thufiduferdedulasainise ludunisesafusuneiesufifinislidae
Hunsnsramnaiinies M13nsamasRuNTIL uasMINTITMANEN YD TDIERU genotype
Famuuuamsiesanseunsielandmunly ghevnefideinsldeoniudedldsunisudums
vesUfuRns Bnisasiinansiosu fifinisusuiannsadudinisssuinvedlsaiiinainidolya
saanewugvioaiuld uenand naAnermaninmsunndsslddaiunietnefesufiinansaabusy
Tsaiadiuou 13 wis o gudinermansnisunmdimusemaniuunsguvesesdnisounsislan
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5.3 1a59n13590A9 Thailand Virome Project Partnership
(TVPP)

marediulsnfindonielsngilual (EIDs) fmaasundasegnasninan fauditatagda
TUifustudut anudilaluFes BDs  Addlinsuduasysal msszuinveshiavialidsensd
Supsrefameegvesnds Tiduilanifenudssawiolsag il Ssenfinansenudeguamuay
wwsughavadlanagiasuuss indesiofinidagduiidutafuuaznisdidalsn (Therapeutics)
FesfnarlafivssavinaifiomaiiosnuinSusiuazimaluladidiauitumnduliamsonaiu
Snsmagiilmiuaznisundnszanevashfamaniuld 1assn1s Global Virome Project %38 GVP
fitvaneiiteanaundssannsssuiaveshiavielv Tnosjsdumniavialinfislegludn il
warfnudoyaitugnssuiulilifisme mndmsssuieansolddeyamariidislunisdanisld
faiissnsdidelsafifirudsagednfusiuaumnludn it fisensduny dagtuiimsdunuladadng
wdrsuaunils uihdaddunuudritsunutiesninferas 0.1 vedhifavionun nsduiulasenis
Global Virome Project %¥a GVP azshlilddeyaveshimfiuunniufeiosay 70 thgtumalulad
MsAnEIMetugI TRt MsvnBlunseds NGS Hsegnasunn viliilematiazyinisfine
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IV approve & establishment
Il Pilot

2019

12 - 18 months

* Proposed working group / governance /
coordination mechanism

* Common objectives and shared benefits
» Partnerships arrangement [TVPP]

* Legal / operation issues

* Technical aspects | Preparation 3 - 6 months

* Meeting report / consult & Concept note & appoint
the core group

* Align objectives and goals between TVP and National
Plan

* Align objectives & goals between TVP and GVP

* Explore & Utilize existing programs in Thailand to be
partner or used as platform for TVP

2018

Iﬂiﬂmiﬁiﬁ%’umaﬁuayumﬂ United States Agency for International Development
(USAID) H1un9esAnsemnsiagmanuasuisanyssenvd sesemalneansnsafmuauuinisd
wnzaudmivlszmalne laglddndudesasniden WP Farmzyinawamiznia st
Uszanuauilemulassairaunuaussdulssma Lazlaseainan1suiuiasyuu (Governance)
Tngandenslassmsthiesduedesdielumaianudilanalndneg Asudu Taesddiaunsafion

AULBILA lUBUIAR
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nsuInemansnisunndlaganusiudedunsudadnd  angldvannasivesdnisemisuas
N13NEATHINENUTEYIYIR (FAO) 1509 Msdasseaudiunsgunmlantaglduuifnguninmile
1787 (Delivery Global Health Security Agenda Event (GHSA) Using One Health Approach)

IANTOUTUTIUHUFRNT 1589 “Simulation Exercise for Disease X 5¥nIeTuiN 12-14 fiugneu 2561

f 119U T YULTUIUELNAD NTUNNUMIUAT LNENUMIUWKULANEUTE AU ALAEAIUNT BN TEAUYITNTA

a wva

AusEUUiasUURnsseiumisas et juinsasednslunisnevauemadunnmusulsainiie

lnedgunuainiesu JURnisensdasedunansilaaunmuyeduazaunmdniannusswmengy ASEAN

ez SAARC (South Asian Association for Regional Cooperation) L1591n159UTY
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nsuIngImansnIswnng lugiugniienunana1une sl JUAN1T909NTENI198515 UG VLA LUDS
Uszina 1@ymitgauiifeates Iiun nsgnmaingemaniuazimalulad nsgnssarsisugy
N3ENTIINWATLAZANNTE] NTENTIMTNINTETTIMANALAIUINGDN NUILVINEED uarnted
Lﬁmﬁﬁaﬁuﬂ N1UT2YUITANANDY “Roundtable Dialogue Toward Establishing a Thailand

National Virome Project” s¥wi193ufl 24-25 fanas 2561 f 199Uz yulsausunguuu Amnes
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= A = a a 3 PN 1929}
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WImMTN FDA  a1nUssnedleunns wastdmtinnesaiuaunsasdownngd d11nauanenIsunig

91MThare1 WIANBIRIU 1389 MsUsedliuganIansiaiotevled s vieaujUfinng dreujifnig

a s

AueneneanaNTiiiaen antuiTeinemansansisagy Tuil 22 weeRnieu 2561

nsudngreraasnisunndsuinreutdudininnisaniunulugefanssunisvauissuy
ol fjURN15a151504gY (Detect 1: National Laboratory System) 3nausuidaufjiinisises “GHSA

Detect 1: Regional Workshop on Biological Safety Cabinet Technology” Imaﬁmums%’mﬁﬁu

JenineTuil 26-28 WaAIneu 2561 oy vieeUseyulsasusyNous Famiauunys ginsuniseusy

Y

ot fuRnisgunmayedwas e URNsaunmdn IanUsemeangu ASEAN wag SAARC
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n1sousEUURnIs 130 “n1sldanlusunsy WHONET  Jiasiendeyaduasdmiuginasy

(WHONET Advanced Analysis: Training for Trainers)” lag Dr. John Stelling (Co-Director of the

WHO Collaborating Centre for Surveillance of Antimicrobial Resistance) Jufi 3-5 Surew 2561

a s

@0 1duAAINYIPNEANTANSITUAY NIUINYIFIERSNITUNNE

N150UsHFIURURNTT 1509 N13TRYIUNUTMATIVERY antibiogram  WATLUININITATIVIIVNIS

o A

Usgdndeuusvanns 2562 uil 13-14  Swiian 2561 o anndwideInenmaniaisnsnay
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o A qvg 4:4 Y I 1% v o sa ¢
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NsEINIEansNITENNdTINAunsuUAFRIdnn1sUTEYN The 3rd Regional Workshop of GHSA

Detect 1 [National Laboratory System] “GHSA 2024: Advancing Collaborative Efforts Across
Relevant GHSA Action Packages™ $ewineTufl 16-18 unsiau 2562 tu viesUszaalsausal iney glnea

NFUNNUVNUAT JI13IUUTEENINUTEINARUYARaNTsH D1 (@nsgowisnt wonsnila wiusnilly uag
Usznelng) Useiagatiuayy Uszimadiignfonssudue dunuduies fiRnsasisaguuay
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