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WAFIAIN 21NN1TIUUTEYUIVINTTATENTIEANTITUGY f"fumim?isuwaaﬁqﬂ New  Normal
Used1U 2563 uar 51970 Silver Award TusuunnIsuwIdeuriayIf 2563 (Thailand  Reseach
Expo 2020): "35}’8Lﬁaﬁmmﬂimmﬁmmﬁqm ffads S8 (eauiden o 2.6)

Fetuisnisnsanieg anunsathluldvsglevilunisasndinszinisieosdfiiinns
Prgifiadelsa atuayunisaivaukazUesiulse aduayunisidenldunsgianuivay wdufouse
aunm anudes nasuduviaduuinnssy Wussdmnug fanunsnddmseimundesenls
U N159AAN3TRT @ Fes Ao alnsiwes (primers) uaglnsu (probes) dwdumsnmaaeulde
F385 worl 1salusmes Bulasu lalsunlasa 2 (severe acute respiratory syndrome coronavirus
2 ¥ SARS-Cov-2) Farelsafinidiolain 19 (Coronavirus Disease 2019 %30 COVID-19) Ly

F189UUsEIY 2563 | a0UuIINAERSTAI5TEY -



a

1A59N15398U 981 UUITHINYIANENTAITITUEY

* LHUSUYTINITNTINEUATUIANTSY

159713 99ARINS INATIRAIUILAZUINNTTUAUINS @RS N TUNNENT AU T UL Ae

1. WeUszyndauaneimansnishume

WU 14 1AM/ YAlAsINITIvY

TAs9N1S

Yo

NSUNAYDU

v

ITYILIAN

1| 3alAsen1sATUMINALILINNTTUATUALENATELAY
gaanefognmeldiionoanuaylign

WLINTNA e
haT A

3 U (Wau 2563-
2565)

1.1 | lasamsdasil 1 nsimundniadiasddninenan
gaanguasgaIene I meliifansontayliani

WLINTIA VYA
oy

3 U (Wau 2563-
2565)

1.2 | lpsenisdasil 2 NMsRUINIRNTIUATUANENAELAL
gaangfeemmgldidensenwaslign

WILYLUAT Brduius
uarAMY

3 U (Uau 2563-
2565)

2 TAssn1snssinuieanulisesn colistin kagszun
Wesavlilanavediongy Enterobacteriaceae

ey non-fermenters ﬁaamﬂfju carbapenems

A5 7unu UIuinans
LAT AN

3 U @Wu 2562-2564)

3 | MaiindsEdnsnnnisesandeindsnogsiienig
YN 323 in-house loop-mediated isothermal
amplification waznsuszdiunsldanuluium

ATLUYITION INYSAVAS
WazANY

2 U (Wau 2563-2564)

il NMSNAIUILAEATIIABUANNYNABIITIATIEENS
metabolites vadasAdMInLIasNEY Pyrethroid Tu
Yaanizae7s GC-MS/MS

WNAIHFNIUA Y3
WazAY

1 U @Wau 2563)

5 | msheeutiusventeunulnlanunnesiargvizves
ansannayulnslunisiudeneulnlanuames

YNFIDINT SO ANV
WAZ AN

3 U (@9u 2563-2565)

6 YALATINITIVY mmmammammmLmaﬂaiiﬂaum
Tyl aummmaﬂamummmma faguAuiuAg
YDIUTLLNA

Y19@1UAY Innn1uARYE

LS ALY

a4 U (Wau 2562-2565

6.1 | lassn1sgasi 1 n1sWmUIS multiplex realtime PCR
enTavdeldninlnginesesngy

neuraminidase inhibitor (NAI)

UNEFUAN FUAYING
LA AL

2 U (W 2563-2564)

6.2 | Iagen1sgas 2 NSWAIUINISASIT Banna virus Tu
fegaUaelsaldavesdniau

U9E203a5) IWwalady
WAz AL

2 U WU 2562-2563)

6.3 | 1msan158a8 3 N15AAUIIS Real Time RT-PCR i
avitadelSanivatiat

a

Wwgesianl Usudsaunial

9

LT AEUY

19 Wau 2563)
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a1fu Tasans K3ulnvay FTELLIAN
7 | yelasen1s3sy msianmeluladiilentsngg e legan wisgwming | 3 U (Ueu 2563-2565)
Anseidorielsngansviadlufegisomauash . | uazan
NINAUNIBNINTIIRIEmATlA Real time PCR wax
MIRALIYRATIUUTINGIUgURUY
immunochromatographic strip test (P1000)
71 | Tasamisgasdi 1 Wamnds Multiplex real time RT- waNTau aasgdles | 3 U (Uau 2563-2565)
PCR tieltlumansamihialulsluemauasih waZAOY
72 | lassmsgiandi 2 nsWauiBnTainsziade WNENYANN Inndsvam | 2 U (Ueu 2563-2564)
Campylobacter spp. wuuTIlSamemaia real-time | fa
PCR hATAMY
73 | lassmsgianii 3 s B anainssidenelsn | usamedassan e | 3 9 (@ 2563-2565)
Vibrio cholerae Wa Vibrio parahaemolyticus il Uy
a¥uansiis lushegvomnmdouuilnaiiflownsvzia | wozaus
Judiuusenou e Multiplex Real-Time PCR
Assay
74 | Tassmsgesil 4 meauasdssliudsydvBamds | wsamsnsTuasdyns | 2 9 @ 2563-2564)
miiﬁﬁﬁﬁ]ﬁlﬂL“ﬁ@ﬁ@liﬂq%miz‘ﬁ’sdmﬂ@f’JEJEJ'NmMﬁLLaS waz AL
13:’1 1n875 Real-time PCR panel assay
75 | lasannstiesil 5 msvimuuazUsziiiuaaldlsyn wiiiladnual dpalnyad | 3 Y (Ueu 2563-2565)
ynaouduylulasulnnsfldmiude Escherichia coli | Tomag
O157 wag Shiga toxins R AMY
8 | mAfeuariwuuinnssumaissUfiRnisie WIEAIATIAT AI509 3 U (Usu 2563-2565)
atvayunsmunuuardesiulsnsdadillewaznay WAZAY
91N15A1
9 | yalasen1ide mATouasaTnanudenelaagti | wisannanad Seaniud 2 U (Yau 2562-2563)
oyl qﬁ’aé’fwLﬁaﬂaaﬁ’uﬁaqmmwLLazﬁaﬁmmmﬁum RYduasAny
VIUTELNA
0.1 | Iassmsgian msdnunsinidedautusswitade WNAITITTU Weuns | 2 U @Deu 2562-2563)
LLUﬂﬁL%‘sﬁaIiﬂqamizi'NﬁuL%a Candida spp. fiuen | wazanse
danguasgaanszsradeunduiiniunsinuly
lsameunauazn1sfin Jadenennsallsa sauiunis
AATIENveYa Metagenomic
10 | yalasen1s3de msfnuiidediodumiudinnudes | weiladnua Sealwyad | 39 @y 2561-2563)
Tun1siAnlsm Noncommunicable diseases Tonny
(NCDs)(P1000) WAL AY
10.1 | Tassmseiagil 1 msdaseilalasluloslugie wiiiladnuel daalwyad | 3 U (Ueu 2561-2563)
TsruzSenldlvguasnnsminuaznguaiuny lonag
WaZAE
10.2 | lasen1seingil 2 msAnwinmsuanisenues miRNA Tu | ueiladnual Saelwyad | 3T @eu 2561-2563)

;:hhwzL%amﬂmqﬂﬁLﬁmmﬂmiam%a HPV

Tanag
LAZ AN
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a1fu Tasans K3ulnvay FTELLIAN

11 | yelasan1s3ss audnnusuionifelsafiesiondd | wiein3osdnd gyenadn 5 U (Yau 2559-2563)
T:miLLazqﬁaﬂ?ﬁgmNﬂismﬂlﬂn8LLaxﬂizLWﬂzﬁﬁu LATANY

11.1 | lassn1sties nmsnmavuazdundeatveedsn | wiiiladnual Seelwyad | 5T @ 2559-2563)
ganszhidluftheidrsumsnuvllsmeialy lonay
UsewAlnelagiBnsea@iine/Alulind waznis WazAY
W IBnsialtadelsavialvl

12| m9iauyansI938 Multiplex PCR uag LAMP 15U | wanidsng dunslsad 5 U (Tau 2563-2567)
n32mTe Salmonella spp. TuewnsiarAuandeud | uazaay
Redesiuanusluvssmelne

13 | funsesndfededelhadndiedd Loop WA 293y 2 U (Yeu 2563-2564)
mediated isothermal amplification (LAMP) LATAMY

14 | Tasamsiugnssudsluanavasdlundduiuuvendin | wiedndns Uiy 1Y (Ueu 2563)
fiwflonsianuinnssmensunmg WAL A

1A59n13: 09ARNNF AdeIRILazLIRnssuAUAVE mansnswmEnEAnudube

119391015

1%
o

2. HNUFIWAINGIAEATNITUINNEY

1UIU 4 1ATINIT

a1au Tasens H3uknvay FTYLLIAN

1| yalasen1sAde 15 Mawdsmaesnidedelsany | uaugassa sauds | 2 U Qv 2563-2564)
nalulsda (Leptospirosis) uavinaeaslnds UAYANY
(Melioidosis) wazlsaunaumesa (Glanders) Aae7s
Loop-mediated isothermal amplification (LAMP)

11 | Tasanseieeil 1 iamniBnsnsnidedelsmatloaly | el meanassd | 2T @eu 2563-2564)
15&a(Leptospirosis)ieis Loop mediated WATAMY
isothermal amplification method (LAMP)

12 | Tasensdiosdi 2 msiauuayUssduitnisnsia UNLUYITI WNYSAVAS 2 U (Yau 2563-2564)
Tadelsrwdesslada (Melioidosis) waglsaunau WATANY
\wesa (Glanders) #8385 Loop-mediated isothermal
amplification (LAMP)

3 | msfnwanuldldseninsiesuifinisvesead wenaiesd yayequs 2 U (Yau 2563-2564)
wzdsenszanm 3 Sidensmadeunsiieszaie WazAY
\Aosenmimaununslidaivaass

4 | lassmsiamnviesufiRnismageunisun nsnaaey | wisanwinivg daouun | 2 U Uy 2562-2563)
fvingudeunauludninenoweomdniueiguain WAy
AUNINTZIU OECD GLP
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3. 159153381595 Ruudde/Rdunuainmiienuniguen

U 1 1Asanns

A0V TAs9NIS

a

ASURAYAU

Y

YTLIA

1| msUssiliunsdudaqfuvisdnelsaly Biofilm 7
duiusiuviauazengvieuszih

WLNILIANA UAAIn
Az AN

1 U @Wau 2563)

4. lasanIvsauntulgeuuszunaulsednt

U 12 1A59015

A0V TAs9NIS

HSURAYaU

Y

TYILIAN

1 1Asan15615239lsATNHNNISNENBILAE SEUY
Uszamlulsenalng

a

wgadinn  USudsnundl

q

LS ALY

1 U (Wau 2563)

2 | Tasemsnsasiaiesneiielisavazidauuaiiisense
TsAszuumaiumela 26 via

Y19@1ILANAT NVR
LAY AMY

1 U @Wau 2563)

3 | ¥alA39n13398 1ATINITRAILIFIBENAIUANAIININ
dmsuieslUinisnsiansinaenenislinden

WNATIFNNT gnn5ne
WAy AN

1 U (Wau 2563)

3.1 | Tasannsgesil 1 Tasansiimundiogsnununanm
LUV Multi-marker d1v$Un1snsaauLeufueisedolos
167 (anti-HIV), woufuerseldolsasusnaud (anti-
HCV) Ta¥asudniaut (HBsAg) uazueufiveireide
Treponema pallidum (anti-TP) dwsuraslfinnis
ATIAANTRIlaRAUSaIA

UEUNNNY FUNR
WaAZAY

2 U (Uu 2563-2564)

32 | Tasennsdoed 2 1asen1simunfiog 19AIUANANIN
dw¥un15n99 anti-HCOV Tnegansa9siais dmsu
WesluRn1snsIvitadeidentenannision

YNFIAIAAT AU
LAY ALY

2 U (Wau 2563-2564)

33 | Tasannsgesil 3 fegmuauANNNAITIAdEULEY
107 24 woudiau dwmsugannaedledui 4 wuy
30157 a‘i’m%’uﬁawﬁﬂ’amsmaﬁﬁaﬁaLﬁ?jyadflwam
Muen

Wegnsian d1le
AT AN

2 U (Tau 2563-2564)

4 | UssAndamnisesugnsvedlwweslsdadvenlen
swAvasnasLuvsuNisengAnssunsnanuiuay
dnsINIIevadeae Uy

wnagew anulasan
IREG I

1 U @Wau 2563)

5 ASNRIUNIOLANSUUFIDENNADALNDTILUNLYBLUATILS 8
Tnens59n38 MALDI-TOF MS

YAIRATANG LATDNE
WAT ALY

1 9 Uu 2563)

6 nMsiauINTReuveuATednlulfnet e ladelsn
szuumamiueladasfunlensiyd Machine

learning

YIYTUTNIN T
LATANY

1 ¥ Uu 2563)
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a1fu Tasans K3ulnvay FTHLLIAN

7| mavssduenuldliiBasiante Bacillus cereus way | wsANILsENYa] ane 1Y (Wu 2563)
Bacillus thuringiensis agwatia Multiplex PCR Usehiug
WieuiuisuInsgu WATANY

8 | lassmadhsefeginsainafiaidondlotnel lu | wsananms gansng 1Y (Tau 2563)
naumdsianssiuaznduntnuuimands wATAMY

9 | muthseYadoierletresuladuiinsaludin | wieEinssa wavesa 17 (Uu 2563)
daorlodtousumasnululsewmelng WaZAOY

10 | madhsgfateldaerletnenlufiedldfuendn | wedinssn uamg 1Y (Wu 2563)
lutsemaula WazAy

11 | ssuwinevesdeninelsn wasidouuaiiselundy WNEUNIana o330L8es 17 (Ueu 2563)
aerobic actinomycetes ‘\nﬂﬁ?aﬂ’mﬁﬂwﬁﬁdmw e
ede iensadudiuiiantiideinemans WATANY
a1snsaugulud 2560-2563

12 | maUszdiugansnsavidadunuusingams weinFosdnd qymein 2 U (Yau 2562-2563)

wesUiin1s (eewmalinyasoisaunduyueaa) | wazAn
warmathildssdiuluiuiiinishadelifand
Tpsansdue ;
W 4 1ATINIS
YT lasens HYuRavau IR
1| lessmsiadseatiuayuniseiialse WURYRITIOU LNYTAVAT 17U [Wu 2563)
WazAny

2 | MIg1sansianesluinisin3euieveteInnig $Au1 M LATEyleg 17U @y 2563)
owsielan weidugudnasdeyadrsdeiudeldans | uazens
TafiduilymddyuesUssmanasfosoanuiung
Auguamlan

3 | TassmswanndnenimviesdJusinns TunmnuIafinsing 7 U (Yau 2558-2564)
iotnenaziiihsz Tadenes1dnugatn (Lab Network | wawamue
Capacity Building and AMR)

4 | msUsslugan1sneiiadeuuuniagimi wein3esdnd qyne 2 U (Yau 2562-2563)
wieaUiins (nematinaesisa lwudduyuead) | LazAn
wazmathildsaduluiuiiinsfadelfandd o
15INEIUIBMUNANYS, LTINEUIAAIRY,
15INEUIAARBIATY, T5INETUIANTIUNTEREAL
159N UIVINITANYYS

5 | Tassmswanyansialsaliany wniladnual daalwyad 17 (Wau 2563)

lanay
LAY AMY
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U 5 1ATINS

6. 1A5INSLENSEIwarUsEiuAuLEsd (Surveillance)

a1fu Tasens HSuRavau FTYLLIAN

1| gelasemsiss msdnw Whole genome vendolda | witladnwal Tonaz 4 9 (Weu 2563-2566)
folsAngue NI INIuAUE AR UNAUTULSS WAEANY
nauemslioaniiuaniderin ndueinisgaanszes
wazansduiiy
feuAlla Next generation sequencing

1.1 | Iassniselesdi 1 ms@ine Whole genome veude Foun masguiles 2 YU (Ve 2563-2564)
Thfanelsmgaansesrmazenmsiluiiv meawmaia waZAOY
Next-generation sequencing

12 | lassmistesdi 2 n1s@nen Whole genome waslada | Wuwn Sudu 4 U (Uau 2563-2566)
vl seinelnedasd we. 2558 fa 2565 fe WAZAOY
wAlA Next-generation sequencingﬂizmﬂim

13 | lassmistesii 3 msfnvidogtilmilufiheinde | uandimnsal neity 2 U (Vv 2563-2564)
FEUUMBAUME AR UNauULTIREI5 Next- WaZAY
generation sequencing

2 | msfinwssuisivesgauluanavedhisalulsuaglsm | uwandmun anadadies | 3 U W 2563-2565)
TufUiea915233¢ Tungammanuas gassnd uag WazAY
wysysel Tut w.e. 2563

3 | madhseTganvglsaldidonsen 19301 uasBaunu | weded Junsuad 1Y @au 2563)
o1 Wlonsiieuigunm WATANLY

6 | nmadhsgfadenguilailisa (Favivirus) luftegne | weaiyie famduns 2 U (Yau 2563-2564)
AUIEINTSINEUIATIVYT wazAny
15eU1aaIU19 kaglsINeIUIaARDIvAS

5 | lasmsdhssfansindolsadnideu Snifode Afl | wedmummdion uuda | 29 @ 2563-2564)

wes uistnulada lunguitreltlinsvanmve Tu
numaguAnaIanamie ayiuseniduunile uas
N1ANAN

LR AEUY
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2.2 91UUINTT 7523URY/FUU N1sUTZU
AMATNYANTI

2.2.1 N15A5232UARYRUATLSY

7.A.62 D4 N.8.63

S18N1SNAFDU : 5

499599 wauan  Soway
715797090 aNBLSASLUUNIBAUDINNS 444 232 52.25
AR anBlsAlUTEUUNaGAUNgla 104 9 8.65
AsIataderenelIAlUIZUUDUY 32 17 53.13
ARSIV ATILITDLUATISENDLSARILID

13 13 100

MALDI-TOF MS
ARSIV ATILILTDUATILS S TUNAR T UINTININ 7 7 100

2.2.2 A15MSIATITI/BUSUTBRUATIESY LD

M.A.62 09 N.8.63

319N1SNAGHBU . 5

490599 wWaun oAy

mimmmﬁ”’o Campylobacter spp. PEALANIS 4 il 100

IEiasade LLawmaaummhﬁumL%asiaméhua;aﬁw

MIsnsIamIdeuuAiSElSen e fremaianis 12 5 41.66

ziAsade

nsabuiude Campylobacter spp. 3 3 100

nMsaseududenuniitelfennie 51 51 100

NMSATITIATIZINENSusTnY WU, 1WelsAuasfinann 1 3 33.33

&3 (Wouuaii3elSenne)

msasaatiusuie Vibrio cholerae 22

- Vibrio cholerae non O1/non O139/non 18 81.81

0141

- Vibrio cholerae 0139 2 9.09

- Vibrio cholerae O1, El Tor, Hikojima 1 4.55

- e Vibrio, Aeromonas Wa 1 4.55

Plesiomonas
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7.A.62 D4 N.8.63

YL FIUNINAEIY : 5
§9M3199 Waun VYA
7 msmseiudude Vibrio parahaemolyticus luszsu 4
Serotype
- Vibrio parahaemolyticus O4:KUT 2 50.00
- Vibrio parahaemolyticus O2:K3 1 25.00
- Vibrio parahaemolyticus O10:KUT 1 25.00
8  msnvanduiiuie Vibrio, Aeromonas way 3

Plesiomonas lusgau Species
- Vibrio cholerae non O1/non 0139/non 2 66.67
0141

- Aeromonas veronii bv. sobria 1 33.33
9 ﬂﬂimiaﬂwﬂaﬁiﬁuqﬂiiu (Hemolysin genes) ‘UaﬂL%a 2

Vibrio parahaemolyticus fswatia duplex PCR

- Vibrio parahaemolyticus O4:KUT 1 50.00

NAN1371323 Hemolysin genes AaamaLia duplex

PCR

1. thermostable direct hemolysin gene:

positive
2. thermostable direct hemolysin-related
hemolysin gene: negative
- Vibrio parahaemolyticus O2:KUT 1 50.00
NAN137323 Hemolysin genes sewnatin duplex
PCR

1. thermostable direct hemolysin gene:

negative
2. thermostable direct hemolysin-related

hemolysin gene: negative

10 msmm@ué’uﬁa Escherichia coli O157:H7 4 0 0
11 msnsviteduide Diarrheagenic Escherichia coli 8
- Escherichia coli non O157:H7, non-EAEC, 7 87.50
non-EIEC, non-EPEC, non-ETEC, non-STEC
- lulwe Escherichia coli 1 12.50
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13

14

15

16

17
18
19

20

21
22

7.A.62 D4 N.8.63

318N1INAEDU : o
§9M3199 WauN VYT

msmn@ué’wﬁa Shiga toxin-producing Escherichia 5 0 0
coli (Anguae)
mimaﬁ]@ué’ul,%a Staphylococcus aureus a4

- Methicillin-susceptible Staphylococcus 2 50.00
aureus (MSSA)

- vLJﬂ“liL%a Staphylococcus aureus 2 50.00
NSATINATHUFNTTU (Enterotoxin genes) v0340 44

Staphylococcus aureus MmemaLian multiplex PCR

- Methicillin-susceptible Staphylococcus a4 9.09
aureus (MSSA) ATIINUEUNAIUANNITASIS

Staphylococcal Enterotoxin ¥iin A

- Methicillin-susceptible Staphylococcus 2 4.55
aureus (MSSA) ATIINUEUNAIUANNITASIS

Staphylococcal Enterotoxin %1in B

- Methicillin-susceptible Staphylococcus 7 15.91
aureus (MSSA) ATIINUEUNAIUANNITASIS

Staphylococcal Enterotoxin 4iin C

- Methicillin-resistant Staphylococcus 1 2.27
aureus (MRSA) a333lanugunaIuAuN1Taig
Staphylococcal Enterotoxin %a A, B, C, D wag E

~ hflede Staphylococcus aureus 4 9.09

aa LY d’lj a a A 1
N1IATIVIUIRYLTBUUANLIULIDILEINGU 23

Photobacterium wag Vibrio

- Photobacterium phosphoreum 23 100
nsasaitasdosUssanias 43 38 88.7
nsasaidasedosUssanluad 263 257 97.72
nsn193Tadeide Nocardia wa aerobic 10 10 100

actinomycetes

a a a [ ) 1
N1395799aUVsEluNGaduNTINN (TN Iaaeuges: il 3 75
ARSIV ATILITDINTUNAR A UNTININ)

o o AT
N19RTIYUYULYD Salmonella

N13RT198USU Shigella

440 395 89.77
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)}

)
e

c

23
24

25
26

27
28
29
30

31

32
33

34

35

36

37

38

318N1INAEDU

a 1

ASPTITBLUATISEADLSALENTU A8 35 PCR

& AN a A v ) ')
ﬂ’]iG]S’J%L‘UEJLLUﬂVlLiEJﬂE]IiﬂLEJ’e)ﬂxjﬂJﬁiJ’e)\‘i’eJﬂLﬁU ld!
wiAtA PCR

A15MSI3TBLUATLSENBLSA Pneumonia M1e75 PCR
& aa . o
nInTITeLUATISERBLSA Atypical pneumonia Tu
Meag1agUae me3s PCR
NIATIBALAZEUTUD Legionella spp.
AN5NSIVEUTULTDLUANILS I LATUUIN
ANINTIVEUTULYDLUATILS WA TUAU
=l U ﬂy a a 1
NINTINBUTUTBLUATISELNTUAUNGY glucose-
nonfermentative gram=-negative bacill

A1ASIATILILIALTOUMEAS Nucleic acid
amplification
A15MSI9ATILIMIULSANIEIT PCR

1A UlSALAZITRNElALUATIS LAY TR
LHEUUD NSRS AW auan Y

E Y] Ay Ao A
A15A579 R UlSALAZI RN lALUATISEAY tRenns
wnzidesdaluulinaliinig MGIT 960 System
A59M529N5ARLT D TULSALAEASIAANTD UM BSINETOU
WL
A15ASIATILITD TS ARALIULSARDEIA18 Real-
time PCR
A1ASI AL IULSARALLTDTULSAR DY
wAdA Line probe assay

a '3 dfl" Y 4941 v 4’{’
A15ATIDNATILTDIULSALALLTB TULSARBEN

rifampicin A28 Xpert MTB/RIF

7.A.62 D4 N.8.63

#4905 WaUIN Soway

97 38 39.2
4 3 75
3,083 249 8.1
176 159 90.3
750 718 95.7
192 173 90.1
1 1 100.00
170 29 17.06
151 16 10.59
22 7 31.82
623 133 21.35
3 1 33.33
5 1 20.00
56 20 35.71
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2.2.3 N15M15223UNYNI9UNVADY

318N1INAEDU

nmsaatudulsaaulealulsd@aneds MAT (91
U3N19)
nsnsyadudulsaaulnalulsdaneds MAT (aduayu
1A59N19798)
nsnsiadtadelsaaulnalulsdaniedd IFA-IgM & IgG
(UUIN9g)
nsnsiadtadelsaaulnalulsdaniedd IFA-IgM & IgG
(atiuayulasanide)

nsnsialsaaulnalulsdanieds PCR
nsasalsAmdeaslndanieid IFA-IgM & IgG

n159573L5ALARRYlAFEA83T IHA

Y @

ﬂﬂimiaaaiiﬂugmﬁﬂa%aWWQQﬁﬂuﬂuﬁwaﬂ

q

Asastddanelsaansulnila arewmadia IFA

MsesRaRslsaiSulnila eawadia IFA

2.2.4 n15n5799N9eala5a

318N1INAETDU

NInTIIMKeUAURfnalITawed 135 ELISA lagld
Tissue cultured antigen

NI TaLnen 1aeas Reverse Transcription-
Polymerase Chain Reaction (RT-PCR)
n1305233kunvinveshiaindd Taeldynnsaa
abTES'" DEN5GPCR Il Kit
nsasIamLeuAvefdeliFaaBuaviad Tuguaely
duesdniau lpe3s Antibody Capture ELISA
N13MTIANILDURUDAYTA @NqﬁaL%aia§a%@uquaﬂ
198735 Antibody Capture ELISA
nsnsamlisataunuen 1ngds Reverse

Transcription-Polymerase Chain Reaction

7.A.62 D4 N.8.63

#401599
113

82

284

401

214

72

96

WaUIN

2

10

12

Sovay
1.77

6.09

3.17

2.49

0.00
5.61
0.00
125

521
1.04

7.A.62 D4 N.8.63

#901599
262

55

133

715

508

WaUIN

68

23

18

394

277

Sauay
25.95

41.82

13.53

55.10

54.53
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10

11

12

13

14

15
16
17

18

19
20

21

22
23

24

25

318N1INAEDU

N19M399813MUFNIINVONTBLITATN1A28735 Real-
Time RT-PCR
N13MTIAN Anti-Zika IgM ﬁ?ﬂ‘gﬂmi’;ﬁ] EUROIMMUN

N13M33AM Anti-Zika IgG M8YARTI9 EUROIMMUN

nsrnduunidelifand Saunueuasdng feis
multiplex real time RT-PCR
nsaTIaTiugnssuvendelfadusau o fae
wAlA RT-PCR

NIATIILEURLIURABSERUSNLEY MewmAla ELFA
— Anti-HAV Total
NIATIMLEURLIUABSERUS LAY MemAla ELFA
- HBsAg

NMIATIIRLOUUBARDISARUSNLEU Mslnalla ELFA
— Anti HBs

astanILeuRuenvila IgM solisaiamewmadla ELISA

astaleuRuevin 1¢G Aalisarnnlamalia ELISA
asIamueuAUennelisaiamewmaila NT Tunsdl
asdelsnldannsniau(SSPE)
miLL&JﬂL%aLLazmiaaﬁqﬂﬁLs??ala%'aﬁmﬁaamﬂﬁﬂ Cell
culture

AFIaeRushsana Mmewatla sequence
AsIAMILBURUBRYTN IgM AaliSaialeasiumie
wAlA ELISA

AsIaILeuRUeRvin 16G Aeliaraeesduniy
WwAlA ELISA
nsIaaenushsaRaesiumemaila sequence
AsAMwaUAvesvila IgM seliFansuieinaila
ELISA

ATIRAMUAUAUBAYLN 1gG Aalifarayumeimaila
ELISA
miLL&JﬂL%@LLazminﬂqaﬁﬁ?alﬁammmﬁwLwﬂﬁﬂ

Cell culture

M.A.62 049 N.8.63

#40599  WauIN

590 1
443 0
295 107
3 2
27 0
68 18
88 4
98 44
697 175
94 57
14 11
74 15
177 127
522 28
52 42
50 7
13 3
21 13
20 5

Lauay
0.17

36.27
66.67

26.47

4.55

44.90

25.11
60.64
78.57

20.27

71.75
5.36

80.77

14.00
23.00

61.90

25.00
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26
27
28

29

30

31

32

33
34

35

36

37
38

39
40

41

42
43

a4

318N1INAEDU

asramaneRuslisanauslemetia sequence
nsnsambianvaiuiisiemaile IFA

nsnsamansiugnssulifanvatviisiemaie
Nested RT-PCR
nsnTAvkeuAvefselISavatviisemalla
RFFIT

nsruendonarfigatidel3alualelngds solation
kay Real-time RT-PCR
Fuunaneiuglselualefiuonioldlngds Real-time
RT-PCR

nsmsralifaeunelsdus Tae3s solationuazfigasl
\Tolag3s micro-NT
nsnsIalsrNlasanguowmals 1neds RT-PCR
nseTmeiudedhyaeumelsaug 1ne3s micro-
NT

asalsaile WnazUnanhdaeumels 71 lngds
Isolation LLﬁ%ﬁQﬁ]ﬁL%@Iﬂﬁag micro-NT

nsalsadle wWiuazUnanlifanguiewnels lagds
RT-PCR

nsamamsthmdedisaiie Wh Uin 1ae33 micro-NT

[

nsnsIalaifanene1f 1ngds Isolationuaziigailide
1A835 micro-NT
A15M573N9U AR Coxsackie B 1835 Micro-NT

1%

n333lsAnANtasalagld Isolation uaziigatiiie
1n835 PCR

- a ) aa .
ASASINUATD9 L5ARwAIanhsalaeds Micro-
NT
N139533L3ARANTET NN ITELIM  1ne35 PAGE

nnsalsAgITEIRnhifalm/adaluls s
PCR

a = Y ¥ Y 1 a
nsnsraLeuivefnelisaldninlng wiea Auas
¥8A B sagmata Hi

M.A.62 049 N.8.63

#4905 WaUuIN fouay

20 8 40.00
4 3 75.00
73 4 5.48
96 59 61.46
763 94 12.32
24 24 100
5 0 0
a1 1 2.44
0 0 0

1 1 100
40 10 25
59 0 0

0 0 0
55 4 1.27
3 0 0

0 0 0

1 0 0
78 11 14.10
7 7 100
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a6

ar

a8

49

50

51

52

53

54

55

56

57

58

59
60

IYNIINAEHDU

nsasamansiugnssubisaldvinluguazliviaun
pemaila Realtime RT-PCR
nmMsasIamLeuRueineliSaeesUd Juwand
(HSV-1,HSV-2) shenaiia NT

NIATIRMLUAURR v IsG deliFaanla livagadn
(VZV) meinaila ELISA

NsRTIAvReUAUeR viin IgM delisaanta lTagain
(VZV) seinaila ELISA

nInTIALeuRuevin IgM melisagesTd du
Wang  (HSV) semalia ELISA
MIATIIROUAUDA BlinlgM solisalininlvejuiia
A saemaila ELISA

MIATIIRLOUAUDA BlinlgM solisalininlvejuiia
B suwmaila ELISA

MInTIMLeURULR vlla IgM malaiaezaly Mg
wAtA ELISA

mMInTIemasiugnIsubsaeesUd Juwdnd (HSV)
mewmatia PCR

nsnsramhsassvumadumela (hialaninlue,
TafamsBungdudihiia hiaesilunarlisaesion)
aewata cell culture
nsnTvansiugnssuhisalininlug Mewmealla Real
time RT-PCR  (91uU3N19)
N13ATIIMEITIUENIINYeIsaesea Mmeweila
Real time RT-PCR
nsnsamansiugnssubifalsamasiumela
nziuoannal (MERS-CoV) mewnalia Real time
PCR
nsasamansiugnssbisaldvinluguazliviaun
a1eug H5, H7 sewmaila Real time PCR

ATIVAANTOINLLTIUINUAGNAIE HPV DNA test

ddy ¥ U U 1
M3e5I9e%leIReesulISa(aE 19N Us WA
Wwuna)

7.A.62 D4 N.8.63

84901529 WaUIN Joway

3 0 0
2 1 50
104 89 85.58
27 10 37.04
20 3 15
17 8 47.06
17 1 5.88
5 0 0
aq 1 2.27
0 0 0
27 14 51.85
3 1 33.33

36 0 0
0 0 0
1646 149 9.05
54 50 92.59
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2.2.5 N15A5222UNYNIS1EN

.A.62 D4 N.8.63

a1au 318NIINAFDIU : 5
490999 wWauln  Joway

1 svlanedaldleeds MIF 10 8 80

2 9539933elaun1sdewd modified acid fast 0 0 0

3 aseuanse (Malaria) / 4 4 100
WaSe(Filaria) Inen1sdond Giemsa

4 §379 Pneumocystis jiroveci pneumonia (PCP) 1aanis 6 0 0
goud TBO uag Giemsa

5 asmueufueinewde Toxoplasma gondii #ae3s 20 3 15
Latex agglutination

6  ATIAMLDURAUDAYLA IgG foLo Toxoplasma gondii 24 6 25
1835 ELISA

7 aTImLeUAUeATa IgM Aol Toxoplasma gondii 28 6 21.42
1835 ELISA

8  mImsane1sanld daewaila Concentration technique 73 7 9.58

9  »939 Cryptosporidium, Giardia nshegah Tngisdu 134 0 0

Concentration method uaggoud modified acd fast
10 999 Yandu unun lagis compression (Trichinoscope) 3 0 0
LazIs digestion

2.2.6 M375293UIRBARUTNTTUN9AFTN

. .A.62 D4 N.8.63
Anu SIUA1SNAFBU . 5
d9M579  wWauan  Seway

n1snsIaANNREnUNAvesBusaatidelnun ST 75 BE 73.33
A1FUNISISENFIVRIATRUGNTTY

2 MsAs197Pady  O-thalassemia 1 (¥in SEA wasafialbne) 79 18 22.18
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2.2.79UUINTNATIUAUTAINAADS

7.A.62 D4 N.8.63
318NNV : o
d4961329 NAUIN rREGH

nsnadeunssEAaiRessimiadosdudeds 20 3 15
primary skin irritation test AM11195371U 1ISO17025

NSNARDUATTUNNNIRINTRI8IS Closed patch test 12 0 0
MINNINTFIY ISO17025

139533319y Botulinum toxin Tusiveeneitensdl 6 0 0

TUN

2.2.8 MUNAFaUUSLANSNIN NAANMY LaZN1ALUAINITUANEG

M.A.62 D4 N.8.63
31YNTNAGDU . Y
461929 NAUIN ERLEGH

NsnaaeUUsEANSA N InglRwUseinn (19aiues, 51 51 100
electric vaporizer mat/liquid)

nsnegeuUsEansn I ingiiudanulszan (Ol 22 15 68.18
formula 1n87% Space spray, vlianszUadnuia

(Aerosol) fdauuastY (89/uaaeiu))
nsnaaeuUsEanSAmInglfividnuuaseaiuyin 98 72 73.47
Aerosol 9875 (contact poison test, residual test)

wazwilan Water solubel formula aae735 (contact

poison test, residual test)

nsneaaeulsEAnSnningiiuindnuuasiuniels 83 74 89.16
(contact poison test, residual test)

nsnadeuUszAvE W Ingifuida/sudsnisiaiay 99 96 96.97
YDIAIDDULLAILUANININADITTTUTR (ﬁﬁ@qﬂﬁw,

é’ué’?qmsm'%zgsuaagmfw, Fudsmsiesvomuou

LUAIIU)
nsneaeuUsEAnSnningineindngs sinyuls 0 0 0
ASNAFBUUTLENTNININQLNWRAANUNTAUAITY 26 24 92.31

9

UseLan (cold fogger, Thermal fogger)
nsnegeuUsEanSA N inglieidauuas Ussan 11 7 63.64
WmBeNw/nilse/gean MinuuaseEl/ulasiy
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- 7.A.62 619 N.8.63
d10u FIENMINAHDU . 5
dmsin  wauan  Sewae

9 A1SNAADUFANYNINVDILATDIDANUANTLATI AR LA 18 18 100
LASDINUUTZLNNTAD USELANESNIENGT LazUTTLANAN
5o (VMD/FR)

|
% =

10 NIVAEeUUTEANEAINUBINGAA I ITAUUAILUUAS 8 8 100
AAFUIN Semifield

11 MsiATeiiAuLIIYesasangrisluuuATie/ 5 2 67
WA fasiuuATiGeringnihgsas

12 MINAFBUANUAIUYBILUATLTE/NEN S kuATLSe 2 2 100
fdngnii

13 meaeudssdnsnmussdndaeidesiugioys 136 80 58.8
naviuluesuufinig

14 mmegeulssavanmvesmdndugilesiugways 43 32 74.4
nansAuluvesufusng

15 medeuyseansnmuendndomlawuasiy Tug 10 2 20
Peet Grady Chamber

16  msnadeuUssaninmvendndusilaunasanulug Pee 9 1 11.1
Grady Chamber

17 megeuUssansnmuesdniagilagnansiu / 11 2 18.2

= =t a =
NANAU (MNNIAFUN) VUAYUARDUEIT
18 MInndeUUIEAEA NvRIHARSilagananady / 9 2 22.2
nasAu (Aanmawny) vialosewme
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AU

10

11

a '3 a A a a
2.2.9 N13ATIAIATICUNINWINGT (A1TNY Tavigiy 18°1)

318N1INAEDU

ANSNAZDUUTZANTAIN
NANAUNNIAUA MUUIUS DU
UseLnnngany
ANSNAZDUUTZANTAIN
NANNUINATAUA LTS DU
Usenngvsdura
ANSNAZDUUTZANT NN
NANAUNNAAUA MUV DU
UsLnngnsnnang
ANSNAZDUUTZANTAIN
NANAUNNIAUA MUUIUS DU
Uszeanansla
AM3PTIMIAITRElINTIU
BLUA
NINTIETHYLALHUFIY
Fnelusegaia

a '3
N13M33ILATIEN alcohol
fewmaAln GC/GC-
Headspace
ASHTINIATIENATEAY
UlwllAAULDAMBLIEN Y
wiatia UV/VIS
Spectrometry

a '3
A15M579ASEIUTN U
Jaanemawmain AAS

NIATINATIEVATNYAIY
wala ICP-MS
ANIATINNATITARZAFIE
WAtA AAS

.A.62 D4 N.8.63

#401599 WNauIN
10 10
a0 9
q 0
9 1
25 16
57 - ﬁ’liﬁwﬂfju amanitins 20

LAy muscarine
- duguInen 37
386 - WifiuszAunnguuneivua 10
a o ‘NI o
- lNUSEAUVINWINENIUUA 206

19 - eglusgiuund 15
- legluseivuni 4
38 - agluszAuund 1
- legluseauund 1
200 - aglusziiuuni 96
- liegluseivund 102
8 - aglusyAuung 1
- legluseAuund 0

F189UUsEIY 2563 | a0UuIINAERSTAI5TEY

1%
ERLGE

100

22.5

0.0

45.71

35.09

64.91
2.59
53.37

78.95
21.05

2.63
2.63

48.00
51.00
12.50



7.A.62 D4 N.8.63

19U SI8NNAGDU : 5
#9159 NaUIN Sovaz
12 MIATINATINAIDEATUANANN

- NSASINATIENLDANDTDR MLEBN

- Iesdessini wandlon uusnda 8 8 100

wazUsenluldon

- MInTINIATIRIUTENUAzansryludaay 36 36 100

- NNSATIVIATITIAINEFLaTND AT lLTSY

- Creatinine
24 24 100
24 24 100
12 12 100

2.2.10 MIUTLHIUAMNINYANTIINITATAIANATIEINST AT

M.A.62 049 N.8.63

a9y FIUMINAHDY . 5
GRIERR! NAUIN Jo8ay

1 nsUssdiununmaensiaeled neudnnue 10 9 90.00
Tupain (Pre-marketing)

2 myvssdiuaunmyansiaeled ndsdmie 10 10 100.00
Tupan (Post-marketing)

3 mamnTiensidehiawssdeuuaiiGene 197 120 60.9
lsaszuumaiumela 26 viin

a4 miﬂizLﬁuqmﬂ1W6qmm’3fmmmiﬁuqmmLS??EJ 76 68 89.5
Ta¥alalsun 2019 (SARS-CoV-2) mewmnatln
Real-time RT-PCR

5 MINTRdugInemewmatiaganssal 7 7 100

SdnaTau
LUUADINS 9 (SEM)
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2.2.11 uatuayuisslians nisliuinismeviasu)ianisdue

7.A.62 D4 N.8.63

YL $I9N1INAEIY . .
AU (A2089) Nauan
1 anslduinsmeiesufifnisaug (wu nisldusnis 516 Asa 0
YIFNIWUTUINTFIU 6 A18RUT N1FIMUNTUALNAY (196,235 §)
Judu)

NSIAUIMIENEERUTUINTFIN 6 ANeNUSUANLILY

MeluNSIANYFERSNITHNNE

2 nslusnsgeaeiugiInggIu 6 aneiuguAniIeny 49 0
AEUBNNTUINYIPNANTNITLINNEY (20,050 §)

3 msswunvdauuasfianuddunianisemelagld 17 f19819 0
anwazneusnduman

¢ msluinmsameRudideqduras 3 @neiug 0

5 MsnedeuAnutIgnIsieslfuRnsunsnTn 52 wiesdfuRnig 0

30y O-thalassemia 1 ¥1n SEA wazwiinlne

6 NMIINAFBUANNTIUIYAIUNITATIINIANURAUNATDY 24 U juRnIs 0

g1 Beta-thalassemia

7 mMaUSsuiisunasenineaviesuURN1seunsIan 9 o uRNI3 0

USunaastaedl (Quadruple test)

2.2.12 NMSHAAKAZIMUILYANATIULATNAAN I LAFIUTIVNITUEY

%4 a wa
nasluaAnsaNYU
a9y 579N1INAEBY 312U (¥n)
1 degueuauRuamdnsunmsaeled hiiadudniaud was 440

h¥asuoniaud leeluasasontusfssuule
2 Megumuauaunmdmsunisnaeled lneynnasingo 322

3 fegualvRuAMnIndImsunInsIaelel hidadudnaul uas 689

Ihfasudniaud 1neis Nucleic Acid Testing
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s1891UEUNTTAllsANA Vauussunl 2561 — 2563

SeEARUATUN 1 gatAu 2560 G 30 fugey 2561 Yeyavngiuteyalasanisindniin
nsumuAulsa wuildegsnndiieldeeaniuvseasdein dwmsianaiesdjunnig

nsuIngmansnIsunnd wasaudinermansnisunmdlugrusiduiosujifinisasedns
Sruauedu 2,138 519 FeTin 2 310 Huftaeldsunstuduneiesufoinns 1,057 e
(Sowaz 49.4) wuUlsuenaunguete laud duheeigtdesnit 1 U d1uiu 148 518 (Feway 13.5)
naweny 1-4 U 91w 171 518 (Gesaz 16.2) nqueny 5 - 9 U 31uu 83 918 (Seway 7.9) ngueny
10-19 ¥ 91u7u 144 918 (Sewaz 13.6) naueny 20-29 U 913w 298 518 (Seuag 28.2) Nguane 30-
39 U $1uau 193 518 (Sovaz 18.3) wag nquengaaue 40 VAulU S1uau 20 18 (Fowaz 1.9)
TnodandnfinugUaoazauanniian 5 sudu liun damindedun dwau 193 510 (Gevay 18.3)
Jandnezan 91U 164 518 (Fewar 15.5) JmiAvays 91WIu 73 518 (Segar 6.9) Iminaynsaias
U 51 518 (Feway 4.8) uardmingnasaiys 49 118 (euas 4.6) fhedulnglinelasuiaduy
violiuulodnaeldduindumnneu S1uau 869 318 (Fevay 82.2) aeviughsarindiny leun aneus
B3, D8 gy H1

I Measles positive

7 Non-measles

(1 manAx 2560 fig 30 fug1ey 2561)

TuTlsutszuna 2562 (Rausfudl 1 aanaw 2561 fa 30 Ausneu 2562) wuih fed1ean
Fuheldoaniluvieasdodin damsameiosufiRnisnsuinermansnsunme uazaudinermans
MIUNNE 98U 9,750 T8 (FHeTAn 33 8 Lﬂuﬁﬂaaiiﬂﬁmﬁlﬁ%’umaﬁué’umqﬁaqUﬁﬁﬁmﬁ 5,076 57¢
(Sowaz 52.1) nugtheousnaunaueny laun gUleenetesndt 1 ¥ 91uiu 850 s18 (Feway 16.7)
T8981AR nqueNy 1-4 U 917w 1,449 51g (Seway 28.5) nqueny 5-9 U 91uiu 709 118 (Segas

31891UUs2AT 2563 | annTuiTeinermansansn sy



14.0) nqueny 10-19 U 91u3u 636 518 (Fewar 12.5) ngueny 20-29 U 31uu 859 518 (Seuay
17.0) nweny 30-39 U $1uau 489 518 (oway 9.6) waw nauegsuus 40 TAulU S1uau 84 51
(5evay 1.7) Ima%’wi’mﬁwu@ﬂmasaumﬂﬁqﬂ 5 gusULSN oA 39iataand s 1,137 518
($ozay 22.4) dawrinegan 91U 874 519 (Seway 17.2) Jawiaus g $1uau 736 519 (Sevay
14.5) 9mdnaan 91U 412 518 (Sevay 8.1) wagdaindesind 91U 224 518 (Sevay 4.4)
Athednlngliwglasuiagurieoliudlys Jueglasuiafumnnew 91uiu 4,336 518 (Seuay 85.4)
anertushiavindinu leun anevius B3, D8 uay H1

I Measles positive

7 Non-measles

(1 manAx 2561 g 30 fugey 2562)

TuTlsutszunn 2563 (Rausfuil 1 aanaw 2562 f 30 Aueneu 2563) wuih ffed1eain
fuheldooniunieasdurin dsmsamaiesujiAnisnsuinenmansnisunmg uazquéinenmans
Msuwg VAu 3,275 118 FeTin 2 918 WudvaslsavindldSumsBudumetesu fiRnng 1,104 51e
(Sowaz 33.7) nugtheusnaungueny loud gUlsengdesndt 1 U 41w 220 918 (Segay 19.9)
naueny 1-4 U 993U 239 918 (Feway 21.6) nguety 5-9 U dwiuw 92 51 (Segar 8.3)
naueny 10-19 U §1uau 132 51w (Feway 12.0) ngueny 20-29 U 913w 230 518 (Feway 20.8)
naey 30-30 U $1uu 169 118 ($owaz 15.3) uaz nauetgaaus 40 Jauly S1umm 22 118 (Gewaz 2)
Tnedsminfinugthvazauanniign 5 Suduusn loun Smiausidina S1uau 215 519 (evay 19.5)
Jandadaeil 91wau 204 579 (Feway 18.5) Jminvays 91w 109 518 (Feway 9.9) Yminevan
Fuau 75 918 (Fevay 6.8) Jminszuns 1uau 61 18 ($oraz 5.5) uazdwiagiin §1uiu 61 918
(Sosar 5.5) Ursdlnglinelasuindunieliwiladneglasuinduinnen 91w 920 518
(Yovay 83.3) aneuglisaviniiny leun aneviug Al(@eiugindu), B3 uay D8
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B Measles positive

B Non-measles

JUN 3 uansfesavUregudulsaiinandietvdmsiananuailasululeuussunu 2563
(1 9@,y 2562 8 30 fugIgu 2563)

78l

450

400

350

300

250

200

150

100

0

40 44 48 52 3 7 11 15 19 23 27 31 35 39 43 47 51 2 6 10 14 18 22 26 30 34 38 42 46 50 1 5 9 13 17 21 25 29 33 37

2560 2561 2562 2563

B Measles M Negative

UM 4 nymluansdnnugedudulsaviamaiesd fuinisiuunauiusudiesedlam

(Toyasausifuil 1 nanaw 2560 fs 30 fuenou 2563)
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aaunsallsaldninlig

nsdhseTilsaldvialngannismsamidelivialnymaros fifinslunguiitaseinis
pdngldninlng lnsausiudoseninnsuingimansnisunmduasnsunivaulsn Tutauussunu
2563 sgminafiounatau 2562 f fugieu 2563 S1uau 2,505 Freg wulAndelduinlng)
$1uau 508 freehe Amduderas 20.2 Tusaudeldnialngmuasuunduldntalugyia
A/HINDpdmMO9 $1uau 344 faeene (Gesay 13.7) Weldnialuaain A/(H3N2) S1uau 121 daeehs
(Fevay 4.8) uaglinislvgjuin B 31u7u 43 faege (Seway 1.7) wudl fanau 2562 — Uns1Ax 2563
Sunuideldnialvauiin AHINIpdmO9 Wudu uandoldninlnajvia B fuuiltuanadlul 2563
nsiseadelfalivialng maresufoinns Idsunansenuannsseuiavedisalaia 19 Tag
Srunufihetosnitlutisianfefurediiiunussinadosas 50 waedhrnsindelduninlug)
anasnUiudageieFenay 36.35 suddndinvesridalininlvgddudi wuiludeldninlng
il A/HINDPdmO9 sheanneraienfuresdiuddmumsszuisvesidnialngaia 8 uenaini
falinunavanldninlugarnedeinetuduadawid 16 (19 - 25 wwisu 2563) Wuduan
uilsdUainl 35 (30 Aavan — 5 fugou 2563) Tuduaid 36 (6 Fugnew - 12 fugeu 2563) 5u
wuravindudelduialnajvia AZHIN1pdmMO9 oﬁ’ﬂLLaﬂﬂugﬂﬁ 1

v

JUN 1 Innuiediidmsn SuunmanamsnIIviaufuing seduamt dweiui 1 unmau 2562
faiui 19 fueneu 2563
200 100
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uien
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nAsAnwateiushifaldnialugfienismageunuandiniawsuiaueieds Hins
Ansginaziuduareiuglininlvg 01838 gene sequencing WUawﬂ’uiﬁaﬁmi’ﬂmﬁﬁmlmj
fapendroadafuareiuiindufinseninsaisisnguialdnguidinuie Tnsidelungy
AHINDpdmMO9 farmeadieadafuaneiug A/Brisbane/02/2018 owar 100 e A/H3N2) A
Aa1eAFafUaIeWUg A/South  Australia/34/2019 $eeay 100 d9u B Ad1gadafuagwug
B/Washington/02/2019 (Victoria lineage) S8z 100

MnAnuRnUnAvesinugitheuardnsnisiniedanasesanndauditeussududu
11 99inansEUNMITIEUIAYelsalalin 19 esanunnisvesmianiasy 1w nsnaniu
nsfinw Mslnaniuuinis mssednuserunsnandeddudsiuiides mmsdnwssezing nisaa
wihmneundly Wldsasnsinidelintnlnganas sgrlsinundaininsieudsunasmsves
mamasy msdhsrfadelintelngdududenduiifesiuiunseddeidoteld iensieafiu
wazauAulsaliogeliuszdnsan
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AMIUNWINTZ1BVBNLTD Salmonella Enteritidis waz Salmonella Typhimurium
Tud w.a. 2563

Salmonella spp. (Falauaa wie waluuaan) WWuuuafiienelsamafuemsfignny
verinfuannavdnvasnsludeusisluinniv wazermsndeuuslaa Tasanizetiadednidn
ulA nnenauly uaznAndnet dwsunismunu desfulsailutsemelne lusedurhsuiesdng
finasiidunndiifeslifiareiudues Salmonella Enteritidis wag Salmonella Typhimurium
sislulAly wagliide iesniderassansiiusiimuguusslunisnelsrunnnianeiusdu edsd
SnsnsAeeiugainganiingae

!
LA

nanaaeviusudedaluiuaalussduareiug @15119) luiedradouianifiaietne
Wos JURnsnsuinemansnisunng sadsusenenvudinsaa wullu Salmonella  Enteritidis
$1uru 15 Fredne Huddudl 6 91nvienun 44 15903 Aaludosaz 3.8 (15/397) dwiuunasd
p3rnudelieanuiiiy fio 01 (e wardanadon Tneddndunismmanununini 1

’e]’]‘W]iJ

60%

\_Eunmé'au

13%

AT 1 NITUWINTZABY89 Salmonella Enteritidis Tuams Ui uazuindey

waug# Salmonella  Typhimurium WU 4 §Rege Wudrduil 15 3nnvianue 44 8159135
Andudesaz 1 (4/397) dmsuuranasianuilods 813 wariUe 1o efidadiunisnsnanuny
AN 2

PINT
5%

_

WA 2 N1SUNINTEAYBY Salmonella Typhimurium Tuamns wazgae

A159 538 UTUTI IANUAINULANAIIYDINITHNINTLIB VDT BVIADIYLTI1TBEN9TALIY FINE
AannIn1sAIuAY wazdesiulsn Ndeslsuliaenndesiuwvasnnuide
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Arsrzviaarunisalnun lduveslsalutneiuun/ ; Tasalsnn

17¥alsmn (Rotavirus) & 7 group #ie AB,C,D,EF way G F3hisalsm Group A ulisaiiu
aRUadlsngIIsEsINEEUNAL (Acute gastroenteritis) 91n15sinFuLsluAnaningLaNIzIANDNE
Mn1 5 Y Msinserdunuy foecal oral route sraziing 1 - 2 $u To1msld vanvies endeu uay
aredu Snmeldiesnislu 3 - 8 Ju wesidesninivarsaneiusisanunsniielsaldvansnds
Tufthefiflemsguusannsndudondrfumstnn lsmeadesaniernisvint mnfunis
Snwildvuvdeldmangay enafangdenuazeradediald dagiubialsmiifadutiostuls
uiwdilowhenuaiiveshialsmiftuinnts 11 Fluy SohliAnmmanduBuiuluudaydlu
(Re-assortment) iinduaneiuglniladng

ndayansidiseisvesan1duifeinemansaisisaguatgiuginelsailfsuudadly

9

utazel Ao Blavied G1 nusewied wa. 2536 Uil 2502 anialud wa. 2503 uisd 2546
Budlsvet 6o uagnduundudlswed a1 Snaselud we. 2546 aufsd 2550 ndsarndulud
msAnwuiisAdesanlififnegnsdmsia U wa. 2559 - 2562 andegedmTIaINndn 700
fegna wuiamnanhiialsm andusosas 30 - 40 Fsiedddryinuinduannguedisa liun
G3P[8] war G2Pl4] Weduualtiuvesdlsvsdfiunsiduainnvoslsngaansssrsanladalsm
Usznausie G3P[8] waz G1P[6] way G2P[4] azwiulain@lsiied G3pP8] Swnuduannnvadlsaun
othaslaidlasaufiellagiiu nduoguasitheiilinauanmuludnidnengsind 5 9 Wudalvg dedu
JemsthiinlusuiadutestulsalsniiletestulilfiAnlsansotonnslisuussnniinlsngaanse

934

Rotavirus

00-2
u>2-4
B>4-6
u >6-8
B>8-10
B>10
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2.3 NM3AHUUAUTZUUAMAINWITLAINT I

anduITeIngmansansisagudinstiidminguasaiugaliy N9enauauadsonIUfeInIg
warauAavivesldusnmsegieiaiiles iieanuiianelavesldusnig

anuideinemaniansisnay dnsdndunisliaenndesiussuuaunmviaienves
ASUINEIMIARTNITLINE MUNIMTEIU 1SO 9001 FIwte n1suUIMIsiRnIsesfoRnsan
WmIguaIna 1ISO 15189, ISO/IEC 17025, ISO/IEC 17043, ISO 17034, 1SO 15190, AAALAC
Laboratory Animal Care wag OECD GLP Good Laboratory agiiul@innisaiduausiiussuy
A MATRsIuTaINTaTs Taduirintsuasuimsiang Sududeserdunnusiunseialaty
YoIyAaININNAIAEIUTean1Tu Tinsandunulinduluauiasgivaina nedddnauimun
szuupanIinsfURns Wumhesrunaslunisuszanunuiuiosd§iRnsme

Tutsudssanu 2563 an10us TugiugniieausuRageauMaN NSEUINNITNITATIVATIEN
e fAng duduianssuisuiaveuludinvesnismumulenaisnuninszfunsuUsednd
work manual (WM) 573 2 20U Laglena1sAmNInseauniieau quality procedure (QP) uay
work instruction (W1) 533 14 atiu Tussuudanisienansdiannseiind (Smart DI) SURATEUTIVTI
Foyadmsumsdnvhumuimseudesssiunsudsedl warluifeudenay 2563 $u5Un15059
UszifluszuuAMAINDIN USE¥M URS (United Registration of Systems) faudl antum Lilasu
seunnelifumhenundndunsnsaiesgd uiiviihfiaduayudoyasununmitiierdes

waNIINMIAELIIUAINGTS a1t ladinsvedonign1ssusasmuaunsaviesuuanis
WINTFIU ISO/IEC 17025 91U 31 $18N15NAADU YLILVBUYEY 2 SI8NTNAADU Wazdlsens
nAFoUTUABULYAINIANTUTTUUANAM 2N1MSFIL SO 15189 LU ISO/IEC 17025 Bndnuau
3 578N15NA@U AuvelauavesdlnuInIgIuiesl]UAn1s Tudiureanislvusnisuaunagaeu
AU TRIUURNS (PT Provider) mnusnnsgu ISO/IEC 17043 Jagtulaliusnis 21 uwy
Falud 2563 ld5unisfusesninuainisaginlusunsunaasuaiudiuigyvesjdanis
Mnnaivenmansuimaud suieay 11 usu Tnsfununisueneveudismssusesfisdulusasy
p8137RLa

ndoyaaunan1sAandunIsauingUuszasAnmuaIn seu 12 ey Yasanidus a1y
wAnAusiuaznszuIung 8 2 uinnssudidiunisdnsanmidivane wazsnanisdnfuau Il
puddyAugldusniswaznisimwiyaains nadnsadulumudmane Feamuail WWuaumien
wissazeuiniiovesynaniesdng lunisiauneuansaviesufifng Tfinuaenndes
fuimsgiu muemfesnisuazaumnnwesgldvinstanielusazaisuen udefiduld
drudes Fadulumudemvesdiin msuimsdianissuuaunmlneauysal
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2.3.1 NMISNAFIUANNTIUNYNHBIUHURNITAUNISUNNE Ay
#1515

anUuiTeInemansasisagy WunealjuiRnseadaesusewmelneg farsialiaiy
Premdsieietneresufiinslunsmaasuamdiuig msimihidugdinduusunaaeuany
FrungiteliandnresufiinaAnanuiulalusmsnunanInssin g annsamuaeunIn
gndedlumsnsTiinsg Sutssnaude au BN maliafild dien indesde warsiufessuy
Uimsdanmsneluriesujiing Fsmsliauinsununaaeumnutuguesaaty mMemaNanIm
Fnduvesdsemaldun mmsiosnsvesiesufiinislunisidrsunismageuiiiefurenisiusesny
wasgIuANg Woaetushiueiemduingnaseudumeiusiissuainnlulssmalneiany
wanssnUszinadug wiedilifununaasuanudngdaliusnisunney Wud

LHUNAFBUAIINTIUNYTITAUTNTININNA 20 bHi Aus1eazdenlunisne Tutidunulng
a a a é{ = I U o/ L% o
Uausnseiudunilanaufe N1snsi9a1siugnssulisa SARS-Cov-2 MladAyvainisnaaauniy
Frungy Aenisaduauiesinwanudunans fuinsgiu Wsdawazsnwiauauliiuanndn wud
an1salunuildufuifnuuinsgiuaina ISO/EC 17043 VIINIAIUITINISUAZAIUUTINS
o 0 5 Y oo = - @ a A a
FANTT WNUAIRIUNITTUTBEITTINIY 10 way wasdunuiazvenissusendiudn 8 wauludd
gnAI9g19UsEleYINNTANTULNUNAGDUAUTIUIYN AT dLazans saay dilugnis
WU uRnstunmsiuvesUszmale

LHUVIAZOUANLTILIYN1IRTI9a15WUgNTINTE SARS-CoV-2 Me3F real time PCR 1u
wnulngdilausnisseunsnluiiounsngiay 2563 WWuarusiufiessuinsauniassufedglisa
sruumBAumela s'hwﬁﬁ’amié’mﬁaé’ummqw a010W3ITeInemEnTa1ssuavLaENe s
NAdeUANTIWGY NIINEIEERsnITLNng Tuseuwsn Jaugnieslfufnisainsdiuiy 197 une
Ind929819TNAADUTINIU 6 19819 KaN1TANTUIUNUTI ol URn1ITI8UNARNABY
favun $1uau 183 wis $evar 92.9) Mesukainieun 14 wis Gesay 7.1) Tuduauiudady
enunaiinlifuvilsfiedne S 8 wit wasTenuRaiannImlsfiedne Sau 6 uvis
dosrnmsmsaastugnssilafadl #2695 real time PCR Rgndiosfuninidenldynataiaegng 4o
1hen real time PCR (ﬁu’asquwmﬁﬁagﬂLLaﬁ%ﬁﬁwmﬁﬁu) nsLAuseg1e 1aTeareal time PCR way
ANUANNIAVBE U TR NITIeuRaindeevziianrnndadediandtn

Tayal 2563 ununAaauANTIWIYNTATIITaduweliTaldninlvg Mg RT-PCR
T91uaNITN 17 Wil Usgnaumenesliainisniniasiazienyu laeSeuiieunan1siiasisi

L2 ¥

fuesUfifin158198e audldninlnguiend wasiluiesujifinsiasevievesesiniseundelan

= o a

Feanunmisleedghisassuumadiumela dinsdndeingnageu 1 sousel wan1sussidiunui
aunINTIWIY 17 UWiesIgNuNagnAvIsesas 100
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a

wuMRgaUANLt I NsTaitedadeldaldnTalngwarldvinun dae3s RT-PCR
FIUIUAUITN 17 wiisUsznounenesljianisanniasy lagiTeulieunanisiassuiu
Mo URAN15971989 Insdndeingnaaeu 2 sousiel naungqunIAuiaziuIIAy nan1suseliuly
s9UTl 1 anTnssaumagniiosnsstuadmnedosay 100

WHUNAADUANTIUIYNITATININRELIANA Lavinleasiuniawaila ELISA  H4971u2u
a1 13 unie An1sdndeingnaasy 1 seuded lagluSeuliisunaniinsiadiasieniu
WoelUAn1591989n15n 5133 ladelsmiinnazingasiuvesesAniseudelanluginiaieide
ngiusanidedld deiuiumslaoinghdassuulszamuazszuulvadouladin nanisUszidunuin
AUNTNNALA T1UIY 13 WAITIBURARNABISBEAY 100 Faunun1ns9itedelsain uasiin
wostiumewalia ELISA

LHUNAGDUAUTIUIYNITATINANTNUENTITUITAAIATE RT-PCR HaunBndiuiu 35 Wi
fndeinguaanu 2 seused souay 6 FpE Han1TUTTL TEURAgNFasTavA SaUT 1/2563
uaz 2/2563 Yevar 94.3 uay 88.6 MmUY Anfiswelavesaindnegiifevar 91 uNUNAABUAIM
Freyl WTun1s3uses ISO/IEC 17043 9nnsuingemansuinsduiisouiesudn

LHUVIAFEUANTIYNITNTIENTRUGN TSN LITATAUNUENTS RT-PCR Haun@ndnuay 27 wis

dpdeinguegeu 2 sausiel sauar 3 10819 NANITUTHEUNUIN AU1TNTIUNURAQNABINANLA
d‘ ¥ o w = a ! Y a [ i4

5UT 1 Uy 2 Sowar 96.2 uay 100 awdiu anuiswelavasaundenisliuiniswindu Sewas 90

LHUNAFBUAINTINIYNITATIVATNUGNTINLITATNIIT RT-PCR Haunndauiu 29umq

[ |

Indadngnageu 2 seusiel Jouar 5 0819 HANTUTZIWIN 2 59U WU @1NTNTIBURAYNAY

P9vUA 5988 100 ANMUNINBLAVBIANITNRBNITIAUSNNSYINNUSesaY 91

uHunpFaUAIEILIgMInTITIladelsaRnidoiniAnidy e38 IFA ddumaifiuguuuy
YaHUNAFaUAUTIUIYTUT w.A. 2558 aunTnrieslUAN131uIU 13 Wi Han1sAdung
WU ANt luNITEUHAYEIYAAINT B1YNTTITIUYRINGDIRaNTIALUNGDRLTALTUA LaZNIS
Fonldymirenduiagiuasiauiies o1afinansenudenisnsaieney uenanigsniuuny
A mangazren135UTRIINIgIU ISO/IEC 17043 anglud 2564

LHUNAFBUNTIANTIYBRUATISERREAUgaTN (fmsuaundntulsemalng) I91uiuauidn
100 wia UsgnaumeeslfiAnislsame1unainsavielasenis NARST uagaudIng mansnisunme
a [} -7 1 a a r-:ll a a U o 1 d'
finmsdndeingnaceu 2 sousied nan1sUsudiulusoud 1 TauBnaaunauinuiu 90 Wit wagsauil 2
faun¥n 87 wiit ngaunfnsienunagnasansaiuandmanedosas 83 uag 70 AE16U L8N
Waunaeiugnasluiulsameiuiasassiiaueintunisesiaitadesasnial sameruta  LEas
naaauAYlseeiudialu

WNUNAADUAINT YN TI9ITUdY Alpha-thalassemia wtin SEA uazatinlng wazluu
NAABUAINTIUIYAIUNITHITINIUAREANURAUNA VD38 Beta- thalassemia HduIuaLNTN 51
WS LAY 25 Wit wnuusndndsingnaaouiia DNA Aad 3 seusel nansUsifiurieal fuAnns
aundndnilvgonunagniesmssiuandming uazunuiiaesindeingnaaousiin DNA A1WA 2
seusal nan1sUszlluviesuUAnsauninsieaunagnassnsaiuandmvineiesas 91.6 uaz 100
ANATU ANTenelIveipalURnsanndnlunnsauunnitsesas 90
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LNUNAABUAINTIUIYNIDIUUANIATI9TATIERAURYINe andunisinegud

£%
v

WIne1 919U 3 wH Tnan1sandunis Al
(nzf waaley wusnila) Taundndiuau 34 uns dadeimgnaaeu 3 seusied seuas 4 e
faundnsesumanuialavgiiadas fevas 85 - 96 1INNFUsEIUANANTIVOIANTANUT
HansUszdiululsazsevaglunaeiumela Sevar 67 - 92 2) WHUNARBUAMUTIWIYNITIATIEN

1) duunageumNTIuIyMTIATIzRlangluGen

seaulpduleawasaludsuvsenataun wavevdialadueawmaisaluien Jaundndiuiy 14 U
Indedngnageu 1 seusial (F3U 2 FIve1e Uaviion 2 Meg19) INNANITUTEEIN WU aundning
nsUszidluaansansiaeiseauladueameLsaludsuvsonataut sginuaiumelafevay
81.8 — 100 MN@XWN 11 wiis diuran1sussiiumsinsesissavesdfaladueawalsaluion
WU @NBniran1sUseliuaNaIInTeginaeiiinelasesas 100 MNANITN 6 WA 3) WU
VAFBUAIINTIUIYNITATIVIATIAAUNINGT TauBNTIWIL 22 wiie Indaingnagey 311U 3
fag1e 1 5oUsel HaunTNATIAIATIERRALITIBNUNANGU 21 Wi 1INN5UTBTUAINAINITANIG
ViesUfjURn1svesann®n wui aundniinaussdiuauanansaegluinaeiuinela 91w 15 uis @n
Jufovaz 71.4

MRansiLdunsfing1un msdhsmnsmegeuauug ez lulstlovideandn
#eaUURns Trefinamnnugniesuasliruderiulumssenuna §Fuuinslasunanisngie
Answifigniesuazindede uenandagfiuldidiniuunuiinusuiitsiauiwesfulss
wunagauANgIuy Tnenilubes nsanaldinelunisaniuau Welildduniseduaudn
wnfuly  wunskdauazasiraeuingreaeulviiaunin dUsuaiisameuasianuvainrang
AsUARNRDANLFDIMSTRsALNTN BnvtelinisventssusesmuIInsgIuAING 1SO/IEC 17043 wilals
aundniiulalunsiiiunuiinunimuundniznms

GI’]'i']\ﬁ’]EJangﬂﬂLLNuVIﬂﬁi’)‘Uﬂ’J']3]‘1?’]1!”!Zy"l’l’]Qé]l']uﬂ']’iLLWVIE]JLLaS‘;ﬁ'Iﬁ’]’iﬂJ?fU

{ a a, o Y a [
51881980 (Youny) w13 | (Wasu {3IUarau A
L4
EUzN]
nsnsanevleddlsladuiena* | serology feo-na. | 03 gnms annsne supaporn.su@dmsc.mail.go.th
AsRsIamUsuandeievled | molecular fe-n.a. | 93 gnms annsny supaporn.su@dmsc.mail.go.th
lunszuadon®
nsasagiiduiulifadudniay | serology fe-ne. | 93 gnms annsny supaporn.su@dmsc.mail.go.th
6’?]*
N1391929 HbALC WAH* chemistry feo-ny. | A3 4nms aning supaporn.su@dmsc.mail.go.th
mMInTanaeLevlednes1fiu | Genotypic .Y A5.A3NTIU WABTU siriphas@gmail.com
Ta¥a* testing
(sequencing)

nsasiaitadudelisalinin | RT-PCR wa-da. | a3 Wladnwal daalnyad | pilailuk.o@dmsc.mail.go.th
Tuguazldwinun* Tonny
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s1eazden (Founu) wallan1sasi | (Wasu K3uinvau da
adns
Asnaineddeladaldnte | RT-PCR wa-da. | a5 Wladnwal daalnyad | pilailuk.o@dmsc.mail.go.th
Tuigy* Tonng
maezilangludon* Routine A.A-NE. | UINANAYY WaiMIiAY | dutsadee.p@dmsc.mail.go.th
na
nyAsevsyauladuleane | UV-VIS nw-a. | ueadng anius sujittra.s@dmsc.mail.go.th
waludSunsonanaun uagezd | spectrophotometry
falmduloainalsaluidon
NIATIVIATIZAUNEINGT | Routine AN-IA. | UI9AIATITIN AoAY siriwan.l@dmsc.mail.go.th
n1snsIvarsnugnssulifa | RT-PCR A.A-5.A. | U19AAITAY wuNYUNA | sirirat.n@dmsc.mail.go.th
LAIn*
n1snsvansiiugnIsulisadau | RT-PCR A.A-5.A. | U9aIAITA wuNYUNa | sirirat.n@dmsc.mail.go.th
nuent
nsnsivansiugnssuliia®nat | RT-PCR A.A-5.A. | WI9ENIATINY WuNYUNe | sirirat.n@dmsc.mail.go.th
N13nT1931ade Alpha - Routine A.A-NY. | UNEIAIINT AD9L309 sawitree.d@dmsc.mail.go.th
thalassemia 1 v1in SEA uay
wfinlng*
N1IATIIMIAMURAUNAVOIBU | Routine ALA-WE. | UNENEIINT A9L509 sawitree.d@dmsc.mail.go.th
Beta - thalassemiat
nsnsavitadelsandeinng | IFA 1.A. uTaanIdnsne chonlada.k@dmsc.mail.go.th
et
nsnTteuUATiseResdy | T nedey we. | A% Junul Yinfndns | wantana.p@dmsc.mail.go.th
adnEmsuandnlulssma | neTuaiivag
ne) + NagaUAULIAD
81U T
External Quality Assessment | Culture, 1.0, A5, Uyl YuAndng | wantana.p@dmsc.mail.go.th
Scheme for Bacterial biochemical
Identification and test and
Susceptibility Testing (ASEAN | antimicrobial
and SEARO members) susceptibility
test
nsnsavItadslsaviat ELISA Ne-6.A. | 419992381 gnUn atchariya.l@dmsc.mail.go.th
nsnsanidedslsaaleesiut | ELISA Ne-6.A. | 419992381 gnUn atchariya.l@dmsc.mail.go.th

*|asun135UseY ISO/IEC 17043

TNSDUVBTUNITIUTOY
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2.3.2 n1saauisuLATasiiaIngad1ans Useand 2563

msdudunuvesanziauinnsaeuiiiou muasuiaiesiioinimandvesanituide
Ingrmaniansisugy iinguszasdifieivuauuinisnisianisaouliiey muaeuiaiesile 14
FulunmuunulfoRnisdussuumuauamnmaesantun feiiuntudusiunisaduen
iumstineusalienud nmsldonu nmadigssnwuasnsaeuiiloy in3esileinenmansiugiu us
[esanmsaeuiiisuirdesiieineimansmuinasininsgiu 15O 15189 léfmunliiaiosedes
1#¥unsaeuiisulaenitsauuinsasuifisuiléfusesninuannsonuuInsgIu ISO 17025
WosluRn1svesan1duideinemansansisagy Jeliarldinelunisaeuiig udruaugaunn
[esaniiindesdievansviia udazsilafidnnuvatsieios eswUszinuidiie Yssnaufudin
umspueslfURnsladavihgtiennsgunisufiRnusemlsusuasdninasiniseensunanis
aouifisuirdoaiieinermans dululine. 2560 Fsldnanfaunurinissensunansasuiiieuiaiaile
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Pa63-1
Diagn Microbiol Infect Dis. 2020 May;97(1):115005. doi: 10.1016/j.diagmicrobio.2020.115005.

Streptococcus agalactiae infections and clinical relevance in adults Thailand

Wantana Paveenkittipornl, Ratchadabhorn Ungcharoenz, Anusak Kerdsin®

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

: Faculty of Public Health, Kasetsart University Chalermphrakiat Sakon Nakhon Province Campus, Sakon
Nakhon, Thailand

Abstract

Streptococcus agalactiae is an important pathogen that causes infections in neonates and
adults; infections especially in nonpregnant adults are increasing worldwide. Of 1736LS.
agalactiae isolates from individuals throughout Thailand, serotypes Il (46.4%) and V (21%)
were demonstrated to be the most common serotypes. Human cases (56.5% female and
43.5% male) could be found all year round, with the peak occurring more frequently during
the rainy season (May-October). The mortality rate of S. agalactiae infections was 11.6%,
and serotype Il was the most common serotype involved. Serotype Il was strongly
significantly (P value <0.001) correlated with meningitis (odds ratio [OR][1=[126.72), sepsis
(ORLI=[15.56), and septic arthritis (OR[1=[122.79). Serotype V was more associated with
urinary tract infection than other serotypes. (P value = 0.005; ORL[=[12.32).

Keywords: Streptococcus agalactiae, Group B streptococcus, Serotype Sepsis, Urinary tract
infection (UTI)
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J Med Entomol. 2020 Jul 4;57(4):1157-1167. doi: 10.1093/jme/tjaa019.

Behavioral Action of Deltamethrin and Cypermethrin in Pyrethroid-Resistant

Aedes aegypti (Diptera: Culicidae): Implications for Control Strategies in Thailand

Sunaiyana Sathantriohool. Pungasem Paepornl. Phubeth Ya-Umphanl. Pongsakorn

Mukkhunl. Kanutcharee Thanisoonqz. Chitti Chansanql. Michael J Banqs3 4, Theeraphap

. . 4 . . 5
Chareonviriyaphap , Krajana Tainchum

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

2 Department of Disease Control, Bureau of Vector-Borne Diseases, Ministry of Public Health, Nonthaburi,
Thailand

> Public Health & Malaria Control Department, PT Freeport Indonesia/International SOS, JL. Kertajasa, Kuala
Kencana, Papua, Indonesia

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

° Agricultural Innovation and Management Division, Faculty of Natural Resources, Prince of Songkla

University, Songkhla, Thailand

Abstract

Contact irritant (locomotor excitation) and noncontact spatial repellent avoidance behavior
to deltamethrin and cypermethrin at dosages 0.025, 0.05, and 0.1 g/m2 impregnated on
papers were evaluated in the laboratory against deltamethrin- and cypermethrin-resistant
field populations of female Aedes aegypti (L.) from Rayong and Chanthaburi Provinces,
Thailand. Pyrethroid-resistant populations were compared with a susceptible laboratory
strain (NIH-Thai) using an 'excito-repellency’ (ER) test system. Both NIH-Thai and field
mosquitoes had stronger contact irritancy responses compared to the relatively weak
noncontact repellency effects. Contact assays with deltamethrin and cypermethrin at 0.1
g/m2 showed high escape rates for Rayong (80.1 and 83.4%, respectively) and Chanthaburi
(84.6 and 73.1%, respectively) mosquitoes. Cypermethrin produced significantly different (P <
0.05) percent escape responses in contact tests between NIH-Thai and field mosquitoes.
Only deltamethrin contact at 0.05 g/m2 produced a significant escape response (P < 0.001)
between NIH-Thai and Rayong mosquitoes. These results suggest that there may not be an
overall significant effect of background pyrethroid resistance on escape response, and the
differences by comparisons may reflect inherent individual variation when using the ER
bioassay system. The results show that pyrethroid resistance in Ae. aegypti does not appear
to influence or reduce contact avoidance responses with the compounds tested. In
particular, deltamethrin at 0.1 g/m2 was an effective contact irritant and toxic compound
against pyrethroid-resistant populations of Ae. aegypti. Therefore, 0.1 cg/m2 deltamethrin
could be considered for residual applications of either fixed surfaces or materials (e.g.,
curtains) as a supplemental control measure against adult dengue vectors.

Keywords: Aedes aegypti, Behavioral avoidance, Cypermethrin, Deltamethrin, Resistance
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Pa63-3
Virus Res. 2019 Oct 15;272:197732. doi: 10.1016/j.virusres.2019.197732.

The use of green fluorescent protein-tagged virus-like particles as a tracer in the early
phase of chikungunya infection

Uranan Tumkositl, Yusuke Maedaz, Natsuko Kishishita3, Uamporn Siripanyaphinyol,
Hiroko Omoriz, Prukswan Chetanachan4, Pathompong Sittisaman4, Chaitas Jityam4,
Thongkoon Priengproml, Hiroto Mizushimaa, Pattara Wongjaroen4, Eisuke Mekadaz,

Masashi Tatsumiz, Naokazu Takedaz, Atsushi Tanaka5

' Thailand-Japan Research Collaboration Center on Emerging and Re-emerging Infections (RCC-ERI),
Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand

?Research Institute for Microbial Diseases (RIMD), Osaka University, Suita, Osaka, Japan

’ Thailand-Japan Research Collaboration Center on Emerging and Re-emerging Infections (RCC-ERI),
Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand; Research Institute for
Microbial Diseases (RIMD), Osaka University, Suita, Osaka, Japan

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

5Thaitand—Japan Research Collaboration Center on Emerging and Re-emerging Infections (RCC-ERI),
Department of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand; Research Institute for
Microbial Diseases (RIMD), Osaka University, Suita, Osaka, Japan

Abstract

To visually examine the early phase of chikungunya virus (CHIKV) infection in target cells, we
constructed a virus-like particle (VLP) in which the envelope protein E1 is fused with green
fluorescent protein (GFP). This chikungunya VLP-GFP (CHIK-VLP-EGFP), purified by density
gradient fractionation, was observed as 60-70 nm-dia. particles and was detected as tiny
puncta of fluorescence in the cells. CHIK-VLP-EGFP showed binding properties similar to
those of the wild-type viruses. Most of the fluorescence signals that had bound on Vero
cells disappeared within 30 min at 37°C, but not in the presence of anti-CHIKV neutralizing
serum or an endosomal acidification inhibitor (bafilomycin A1), suggesting that the loss of
fluorescence signals is due to the disassembly of the viral envelope following the
internalization of CHIK-VLP-EGFP. In addition to these results, the fluorescence signals
disappeared in highly susceptible Vero and U251MG cells but not in poorly susceptible A549
cells. Thus, CHIK-VLP-EGFP is a useful tool to examine the effects of the CHIKV neutralizing
antibodies and antiviral compounds that are effective in the entry phase of CHIKV.

Keywords: Chikungunya virus, EGFP, Internalization, Virus-like particle
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High prevalence of equine=like G3P[8] rotavirus in children and adults with acute
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Abstract

Group A rotavirus (RVA) is a major cause of acute gastroenteritis in infants and young children
worldwide. This study aims to clarify the distribution of G/P types and genetic characteristics
of RVAs circulating in Thailand. Between January 2014 and September 2016, 1867 stool
specimens were collected from children and adults with acute gastroenteritis in six
provinces in Thailand. RVAs were detected in 514/1867(27.5%) stool specimens. G1P[8]
(44.7%) was the most predominant genotype, followed by G3P[8] (33.7%), G2P[4] (11.5%),
G8PI[8] (7.0%), and G9P[8] (1.3%). Unusual G3P[9] (0.8%), G3P[10] (0.4%), G4P[6] (0.4%), and
G10P[14] (0.2%) were also detected at low frequencies. The predominant genotype, G1P[8]
(64.4%), in 2014 decreased to 6.1% in 2016. In contrast, the frequency of G3P[8] markedly
increased from 5.5% in 2014 to 65.3% in 2015 and 89.8% in 2016. On polyacrylamide gel
electrophoresis, most (135/140; 96.4%) of the G3P[8] strains exhibited a short RNA profile.
Successful determination of the nucleotide sequences of the VP7 genes of 98 G3P[8] strains
with a short RNA profile showed that they are all equine-like G3P[8] strains. On phylogenetic
analysis of genome segments of two representative Thai equine-like G3P[8] strains, it was
noteworthy that they possessed distinct NSP4 genes, one bovine-like and the other human-
like. Thus, we found that characteristic equine-like G3P[8] strains with a short RNA
electropherotype are becoming highly prevalent in children and adults in Thailand.

Keywords: Acute gastroenteritis, Equine-like, G3P[8], Genotype, Reassortant, Rotavirus,
Thailand
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Full genome characterization of novel DS-1-like G9P[8] rotavirus strains that have

emerged in Thailand
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Abstract

The emergence and rapid spread of unusual DS-1-like intergenogroup reassortant rotaviruses
having G1/3/8 genotypes have been recently reported from major parts of the world (Africa,
Asia, Australia, Europe, and the Americas). During rotavirus surveillance in Thailand, three
novel intergenogroup reassortant strains possessing the G9P[8] genotype (DBM2017-016,
DBM2017-203, and DBM2018-291) were identified in three stool specimens from diarrheic
children. In the present study, we determined and analyzed the full genomes of these three
strains. On full-genomic analysis, all three strains were found to share a unique genotype
constellation comprising both genogroup 1 and 2 genes: G9-P[8]-12-R2-C2-M2-A2-N2-T2-E2-
H2. Phylogenetic analysis demonstrated that each of the 11 genes of the three strains was
closely related to that of emerging DS-1-like intergenogroup reassortant, human, and/or
locally circulating human strains. Thus, the three strains were suggested to be multiple
reassortants that had acquired the G9-VP7 genes from co-circulating Wa-like G9P[8]
rotaviruses in the genetic background of DS-1-like intergenogroup reassortant (likely equine-
like G3P[8]) strains. To our knowledge, this is the first description of emerging DS-1-like
intergenogroup reassortant strains having the G9P[8] genotype. Our observations will add to
the growing insights into the dynamic evolution of emerging DS-1-like intergenogroup
reassortant rotaviruses through reassortment.

Keywords: Rotavirus, Intergenogroup reassortant, Full-genomic, DS-1-like
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Etiologic features of diarrheagenic microbes in stool specimens from patients with
acute diarrhea in Thailand
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Abstract

Many microbial species have been recognized as enteropathogens for humans. Here, we
predicted the causative agents of acute diarrhea using data from multiplex quantitative PCR
(gPCR) assays targeting 19 enteropathogens. For this, a case-control study was conducted at

eight hospitals in Thailand. Stool samples and clinical data were collected from 370
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hospitalized patients with acute diarrhea and 370 non-diarrheal controls. Multiple
enteropathogens were detected in 75.7% and 13.0% of diarrheal stool samples using
multiplex gPCR and bacterial culture methods, respectively. Asymptomatic carriers of
enteropathogens were found among 87.8% and 45.7% of individuals by gPCR and culture
methods, respectively. These results suggested the complexity of identifying causative
agents of diarrhea. An analysis using the quantification cut-off values for clinical relevance
drastically reduced pathogen-positive stool samples in control subjects from 87.8% to 0.5%,
whereas 48.9% of the diarrheal stool samples were positive for any of the 11 pathogens.
Among others, rotavirus, norovirus Gll, Shigella/EIEC, and Campylobacter were strongly
associated with acute diarrhea (P-value < 0.001). Characteristic clinical symptoms, epidemic
periods, and age-related susceptibility to infection were observed for some
enteropathogens. Investigations based on gPCR approaches covering a broad array of
enteropathogens might thus improve our understanding of diarrheal disease etiology and
epidemiological trends.

Keywords: Infectious-disease epidemiology, Clinical microbiology, Infectious-disease

diagnostics, Viral epidemiology, Diarrhoea
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Early transmission patterns of coronavirus disease 2019 (COVID-19) in travellers from
Wuhan to Thailand, January 2020
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Abstract

We report two cases of coronavirus disease 2019 (COVID-19) in travellers from Wuhan, China
to Thailand. Both were independent introductions on separate flights, discovered with
thermoscanners and confirmed with RT-PCR and genome sequencing. Both cases do not
seem directly linked to the Huanan Seafood Market in Hubei but the viral genomes are
identical to four other sequences from Wuhan, suggesting early spread within the city
already in the first week of January.

Keywords: COVID-19; SARS-CoV-2, Wuhan, Coronavirus, Transmission, Traveller
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Characterization and identification of Hb Bart's hydrops fetalis caused by a compound
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Characterization and identification of novel o -thalassemia mutations are important
because the misdiagnosis can be resulted of Hb Bart’s hydrops fetalis or HbH disease. We
reported a case with an atypical form of Hb Bart’s hydrops fetalis that was caused by a
P type
deletions. The newly discovered o -thalassemia — type deletion is approximately 44.6 kb

compound heterozygote of o -thalassemia Southeast Asian and Chiang Rai (——S

in length, involving both a-globin genes as well as the -globin gene. A real-time PCR with
SYBR Greenl and HRM analysis was developed for identifying of this deletion and the
specific peak height at melting temperature (T.) value of 86°C was observed. Thus, a
complete molecular characterization and identification of a novel a -thalassemia Chiang Rai
deletion can provide a precision approach to prevent an atypical form of Hb Bart’s hydrops
fetalis and HbH disease.
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Abstract

A simple probe pair was designed for the detection of hemoglobin E (HbE) genotype, a
single-point mutation that leads to abnormal red blood cells commonly found in South East
Asia. The key to differentiation is the use of a conformationally constrained peptide nucleic
acid (PNA) that was immobilized on carboxymethylcellulose-modified paper. This was then
used for target DNA binding and visualization by an enzyme-catalyzed pigmentation. The
biotinylated target DNA bound to the immobilized probe was visually detected via alkaline
phosphatase-linked streptavidin. This enzyme conjugate catalyzed the dephosphorylation of
the substrate 5-bromo-d-chloro-3-indolyl phosphate, leading to a series of reactions that
generate an intense, dark blue pigment. The test was validated with 100 DNA samples,
which shows good discrimination among different genotypes (normal, HbE, and
heterozygous) with 100% accuracy when optimal conditions of analysis were applied. The
method does not require temperature control and can be performed at ambient
temperature. This is an attractive feature for diagnosis in primary care, which accounts for a
large part of affected population. Graphical abstract Schematic representation of a paper-
based sensor for the detection of the gene Hemoglobin E. The interaction between an
immobilized peptide nucleic acid and a DNA target leads to enzymatic pigmentation,
allowing simple visual readout with up to 100% accuracy.

Keywords: Carboxymethylcellulose, Colorimetric detection, DNA detection; Hemoglobin E,
Paper-based sensor, Peptide nucleic acid, Receiver operating characteristic, Reverse dot blot,
Thalassemia.
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Increased expression of fetal haemoglobin (HbF; a,y,) can ameliorate red blood cell
deficiencies in patients with B-thalassaemia and sickle cell disease (SCD). Pharmacological
induction of HbF expression in B-thalassaemia has been investigated using several classes of
small  molecules, including 5-azacytidine, decitabine, hydroxyurea, LSD1 inhibitors
(tranylcypromine and RN-1), and short chain fatty acid derivatives. Pomalidomide, an FDA-
approved immunomodulatory drug for the treatment of multiple myeloma, stimulates y-
globin mRNA and HbF expression in erythroid progenitor cells by downregulating factors
involved in y=-globin repression, including BCL11A, SOX6, GATAL, KLF1 and LSD1. The present
data show that pomalidomide significantly increased y-globin mRNA expression, achieving a
2.3+0.3-fold increase over control cells, with coincidentally diminished B-globin expression,
without significant change in a-globin expression. The differentiation of Bo-thatassaemia/HbE
progenitor cells significantly improved after treatment with either decitabine alone or
pomalidomide plus decitabine. These results suggest that pomalidomide is a potent HbF
inducer and is more potent than hydroxyurea. The combination of pomalidomide and
decitabine provide additive effects in inducing HbF expression in erythroid cells from BO-

thalassaemia/HbE patients.
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Abstract

Objectives: Patients with dengue exhibit a range of symptoms from an acute febrile illness
(dengue fever, DF), to dengue hemorrhagic fever (DHF), and to the most severe outcome,
dengue shock syndrome (DSS). This study was performed to determine the host genetic
factors responsible for dengue severity. Two single nucleotide polymorphisms (SNPs) of the
interferon lambda 1 (IFNL1) gene (rs30461 and rs7247086) were analyzed for their association
with dengue severity in a Thai population.

Methods: This was a case-control association study involving 877 patients under the age of
15 years (DF, n = 386; DHF, n = 416; DSS, n = 75). Genotyping was performed by TagMan
real-time PCR assay.

Results: It was found that the rs7247086 variant of IFNL1 was associated with DHF, but not
DSS. Genotypes CT and TT and the T allele were protective against DHF (p = 0.03, odds ratio
0.62 for CT, odds ratio 0.13 for TT; and p = 0.01, odds ratio 0.54 for the T allele). The other
SNP tested was not associated with DHF or DSS.

Conclusions: The rs7247086 variant of IFNLI (the T allele) was found to be protective
against DHF, suggesting that /FNL1 may play a role in the pathogenesis of DHF.

Keywords: Dengue, IFNL1, Genetic association, Disease severity
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new clinical record for gastrointestinal mushroom poisoning in Thailand
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Abstract

Epidemiological data showed increasing incidence rates of gastrointestinal (GI) mushroom
syndrome in Thailand. This study therefore, aimed to identify suspected Gl toxin-containing
mushrooms using DNA sequence analyses of the internal transcribed spacer (ITS) region and
the large subunit (LSU) of nuclear ribosomal DNA. GI toxins were also identified using liquid
chromatography quadrupole time-of-flight mass spectrometry (LC-QTOF-MS). 39 patients
presented with poisoning symptoms, including nausea, vomiting, fatisue, abdominal pain,
circulatory disturbances and diarrhea after ingesting wild mushrooms. The latent periods
varied from 30 min to 4 h, but mostly between 1 and 2 h. Results of the ITS sequence-
based identification revealed high similarities for the obtained clinical mushroom samples
with the genus Cantharocybe H.E. Bigelow & AH. SM. Maximum likelihood and Bayesian
summary trees of combined TS and LSU data confirmed that these toxic mushroom
samples ingested by the patients belonged to Cantharocybe virosa (Manim. & K.B. Vrinda)
T.KAA. Kumar. Detection of Gl toxins using LC-QTOF-MS method revealed the presence of
coprine in C. virosa. This study described the first outbreak of C. virosa poisoning in Thailand
which resulted in severe cases of gastrointestinal irritation. To prevent such poisoning cases
it is essential to educate the public not to gather any unidentified or unfamiliar wild
mushrooms.

Keywords: Cantharocybe virosa, Coprine, Gl toxin-containing mushroom, ITS, LC-QTOF-MS,
LSU
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Abstract

The objective of this study was to assess knockdown and insecticidal effects of deltamethrin
and cypermethrin in order to identify appropriate concentration of the chemicals for the
control of insecticide resistant strains of Aedes aegypti, the dengue vector in Thailand. The
concentration used in this study was at 0.025, 0.05, 0.1, 0.15 and 0.2 ¢ a.i./m2; and the
mosquitoes were Aedes aegypti strains from Rayong and Chanthaburi Provinces compared
with laboratory susceptible strain using World Health Organization susceptibility test. It was
found that the two field populations of Ae. aegypti showed moderate resistance to
deltamethrin and high resistance to cypermethrin. The toxic effect of deltamethrin was
observed at the doses of 0.15 and 0.2 ¢ a.i./m2 with 100.0% mortality in both field
populations while cypermethrin gave 91.3-97.0% mortality for Rayong population and 89.8-
92.4% mortality for Chanthaburi population. Deltamethrin also provided a faster knockdown
effect than cypermethrin. Therefore, further studies are needed to evaluate the residual
effect of deltamethrin applied with the active ingredient at 0.15 and 0.2 ¢/m2. Spraying
residual insecticides on potential resting places of adult Ae. aegypti, especially in dengue
endemic areas facing insecticide resistance in dengue vectors, can be considered a
supplementary method to be used in combination with the major methods (insecticide
space-spraying and larviciding) for dengue vector control.

Keywords: Aedes aegypti, Dengue fever, Deltamethrin, Cypermethrin, Insect
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Abstract

Simple, low-cost and effective diagnostic tests for tuberculosis (TB) are needed especially in
TB-high burden settings. The present study evaluated the performance of an in-house loop-
mediated isothermal amplification (LAMP) for diagnosing TB by comparing it to Xpert
MTB/RIF, microscopy and culture. In Thailand, a total of 204 excess sputum samples volume
after the processing of cultures were used for Mycobacterium tuberculosis (MTB) detection
by Xpert MTB/RIF and LAMP. Based on culture results as the gold standard, the overall
sensitivity of LAMP and Xpert MTB/RIF were 82.1% (126/153; 95% confidential interval [CI]:
75.4-88.98%) and 86.9 % (133/153; 95% Cl: 80.5-90.8%) respectively, and the specificity of
both tests was 100% (51/51; 95% Cl: 93.0-100.0%). In comparison with Xpert MTB/RIF, the
sensitivity and specificity of LAMP were 94.7% (126/133; 95% Cl: 89.5-97.9%), and 100.0%
(73/73; 95% Cl: 94.9-100.0%), respectively. The average threshold cycle (Ct) of Xpert MTB/RIF
detection for positive and negative LAMP results was statistically different, of 18.4 and 27.0,
respectively (p < 0.05). In comparison with the acid-fast staining technique, and analyzing
LAMP and Xpert MTB/RIF in smear-negative/culture-positive specimens, there was an
increase of the detection rate by 47.7% (21/44) and 54.6% (24/44). The diagnostic sensitivity
and specificity of LAMP appeared to be comparable to those of Xpert MTB/RIF. We claim
that this LAMP has potential to provide a sensitive diagnostic test for the rapid TB diagnosis.
It allowed a fast detection of MTB before the cultures and it could be used in resource-
limited laboratory settings.

Keywords: LAMP, Tuberculosis, Diagnosis, Sputum
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for Diagnosis of Pulmonary Tuberculosis
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! National Institute of Health, Department of Medical Sciences, Ministry of Public Health, Thailand
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Diseases, Thailand

® Research Institute for Microbial Diseases, Osaka University, Japan

Abstract

The diagnosis of tuberculosis (TB) in endemic countries is challenging due to high caseloads
and limited resources. A simple and cost-effective diagnostic test for the rapid detection of
Mycobacterium tuberculosis (M. tuberculosis) in clinical specimens is crucially needed. We
evaluated the performance of an in-house assay based on loop-mediated isothermal
amplification (LAMP) targeting the M. tuberculosis 16S ribosomal RNA (rRNA) gene for the
diagnosis of TB in Thailand. A total of 252 sputum samples from suspected cases of
pulmonary TB were analyzed. The sensitivity of LAMP was 99.04% (103/104; 95% confidence
interval [Cl]: 94.76-9.98%) and 72.73% (16/22; 95% Cl: 49.78-89.27%) for smear-positive and
smear-negative samples with TB-culture positivity, respectively. LAMP detected 20.69%
(24/116) of TB culture negative samples but all those were positive by conventional
polymerase chain reaction (PCR). The sensitivity of LAMP was higher than that of sputum
microscopy while the performance of LAMP was similar to PCR. None of the samples
positive for non-tuberculous mycobacteria by culture and PCR were positive by LAMP.
Compared to TB culture, the positive predictive value (PPV), negative predictive value (NPV),
and kappa coefficient of LAMP were 83.22%, 88.33%, and 0.75 respectively. Based on the
diagnostic performance, we propose that LAMP would be suitable as a potential diagnostic
test for rapid TB diagnosis in resource-limited laboratory settings.

Keywords: LAMP, Diagnosis, Tuberculosis
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Pragmatic accuracy of an in-house loop-mediated isothermal amplification (LAMP) for

diagnosis of pulmonary tuberculosis in a Thai community hospital
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Abstract

Background: To improve the quality of diagnosing pulmonary tuberculosis (TB), WHO
recommends the use of rapid molecular testing as an alternative to conventional
microscopic methods. Loop-mediated isothermal amplification assay (LAMP test) is a
practical and cost-effective nucleic amplification technique. We evaluated the pragmatic
accuracy of an in-house LAMP assay for the diagnosis of TB in a remote health care setting
where an advanced rapid molecular test is not available.

Methods: A prospective diagnostic accuracy study was conducted. Patients with clinical
symptoms suggestive of TB were consecutively enrolled from April to August 2016. Sputum
samples were collected from each patient and were sent for microscopic examination (both
acid-fast stain and fluorescence stain), in-house LAMP test, and TB culture.

Results: One hundred and seven patients with TB symptoms were used in the final analysis.
This included 50 (46.7%) culture-positive TB patients and 57 (53.3%) culture-negative
patients. The overall sensitivity of the in-house LAMP based on culture positivity was 88.8%
(95/107) with a 95%Cl| of 81.2-94.1. The sensitivity was 90.9% (40/44) with a 95%Cl of 78.3-
97.5 for smear-positive, culture-positive patients, and was 16.7% (1/6) with a 95%CI of 0.4-
64.1 for smear-negative, culture-positive patients. The overall sensitivity of the in-house
LAMP test compared to smear microscopy methods were not significantly different (p =
0.375). The specificity of the in-house LAMP based on non-TB patients (smear-negative,
culture-negative) was 94.7% (54/57) with a 95%Cl| of 85.4-98.9.

Conclusions: The diagnostic accuracy of the in-house LAMP test in a community hospital
was comparable to other previous reports in terms of specificity. The sensitivity of the in-

house assay could be improved with better sputum processing and DNA extraction method.
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Characterisation of Classical Enterotoxins, Virulence Activity, and Antibiotic
Susceptibility of Staphylococcus aureus Isolated from Thai Fermented Pork Sausages,
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. .1 1,2 . . _— 1
Wanwisa Sankomkai , Wongwarut Boonyanugomol *, Kairin Kraisriwattana ,

Julalak Nutchanonl, Kraisorn Boonsams, Sasalux Kaewbutral’ 2, Warawan Wongboo’c4

" Unit of Water and Food Analysis, Division of Research, Amnatcharoen, 37000, Thailand
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Abstract

Introduction: Contamination by Staphylococcus aureus of food produced from animal
sources may have diverse and multifactorial causes that depend on geographical
distribution. The goal of this study was to isolate and characterise S. aureus strains from
contaminated fermented pork sausage, which is a local food of northeastern Thailand.
Material and methods: S. aureus strains were isolated from local pork sausage, and the
presence of classical enterotoxins was determined by PCR and reversed passive latex
agslutination. These results were compared with strains derived from hospitalised patients
and healthy carriers. Additionally, production of extracellular enzymes and haemolysin,
biofilm formation, and antibiotic susceptibility were assessed.

Results: S. aureus was identified in 36 sausage isolates (60%). The strains positive for
staphylococcal enterotoxin A were more frequently found in isolates from sausage and
healthy carriers than in those from patients. All tested S. aureus strains were positive for
DNase, lipase, proteinase, haemolysin, and biofilm formation; notably, strains isolated from
food and healthy carriers displayed similar values. Most isolates were resistant to penicillin
and ampicillin, while none were to methicillin.

Conclusions: Thai fermented pork sausages are associated with a high risk of staphylococcal
food poisoning, which may be linked to contamination caused by carriers. Dissemination of
knowledge regarding best practices in sanitation and hygiene is important in local
communities.

Keywords: Food, Pork, Staphylococcus aureus enterotoxins, Thailand

F1e0ulsEdnl 2563 | anduddeinenmansansisage



Pa63-19
Ann Hematol. 2020 Sep;99(9):2027-2036. doi: 10.1007/500277-020-04136-w.
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erythroid progenitor cells
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Abstract

Increased expression of fetal hemoglobin (HbF) improves the clinical severity of [3
thalassemia patients. EHMT1/2 histone methyltransferases are epigenetic modifying enzymes
that are responsible for catalyzing addition of the repressive histone mark H3K9me2 at
silenced genes, including the Y-globin genes. UNC0638, a chemical inhibitor of EHMT1/2, has
been shown to induce HbF expression in human erythroid progenitor cell cultures. Here, we
report the HbF-inducing activity of UNC0638 in erythroid progenitor cells from [3
thalassemia/HbE patients. UNC0638 treatment led to significant increases in Y-globin mRNA,
HbF expression, and HbF-containing cells in the absence of significant cytotoxicity. Moreover,
UNC0638 showed additive effects on HbF induction in combination with the
immunomodulatory drug pomalidomide and the DNMT1 inhibitor decitabine. These studies
provide a scientific proof of concept that a small molecule targeting EHMT1/2 epigenetic
enzymes, used alone or in combination with pomalidomide or decitabine, is a potential
therapeutic approach for HbF induction. Further development of structural analogs of
UNCO0638 with similar biological effects but improved pharmacokinetic properties may lead
to promising therapies and possible clinical application for the treatment of B—thalassemia.
Keywords: Fetal hemoglobin induction, B-Thalassemia/HbE, UNC0638, Pomalidomide,
Decitabine
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Abstract

Chikungunya fever, a mosquito-borne disease manifested by fever, rash, myalgia, and
arthralgia, is caused by chikungunya virus (CHIKV), which belongs to the genus Alphavirus of
the family Togaviridae Anti-CHIKV 1¢G from convalescent patients is known to directly
neutralize CHIKV, and the state of immunity lasts throughout life. Here, we examined the
epitope of a neutralizing mouse monoclonal antibody against CHIKV, CHE19, which inhibits
viral fusion and release. In silico docking analysis showed that the epitope of CHE19 was
localized in the viral E2 envelope and consisted of two separate segments, an N-linker and a
B—ribbon connector, and that its bound Fab fragment on E2 overlapped the position that
the E3 glycoprotein originally occupied. We showed that CHIKV-E2 is lost during the viral
internalization and that CHE19 inhibits the elimination of CHIKV-E2. These findings suggested
that CHE19 stabilizes the E2-E1 heterodimer instead of E3 and inhibits the protrusion of the
E1l fusion loop and subsequent membrane fusion. In addition, the antigen-bound Fab
fragment configuration showed that CHE19 connects to the CHIKV spikes existing on the two
individual virions, leading us to conclude that the CHE19-CHIKV complex was responsible for
the large virus aggregations. In our subsequent filtration experiments, large viral aggregations
by CHE19 were trapped by a 0.45-km filter. This virion-connecting characteristic of CHE19
could explain the inhibition of viral release from infected cells by the tethering effect of the
virion itself. These findings provide clues toward the development of effective prophylactic
and therapeutic monoclonal antibodies against the Alphavirus infection. IMPORTANCE

Recent outbreaks of chikungunya fever have increased its clinical importance. Neither a
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specific antiviral drug nor a commercial vaccine for CHIKV infection are available. Here, we
show a detailed model of the docking between the envelope glycoprotein of CHIKV and our
unique anti-CHIKV-neutralizing monoclonal antibody (CHE19), which inhibits CHIKV
membrane fusion and virion release from CHIKV-infected cells. Homology modeling of the
neutralizing antibody CHE19 and protein-protein docking analysis of the CHIKV envelope
glycoprotein and CHE19 suggested that CHE19 inhibits the viral membrane fusion by
stabilizing the E2-E1 heterodimer and inhibits virion release by facilitating the formation of
virus aggregation due to the connecting virions, and these predictions were confirmed by
experiments. Sequence information of CHE19 and the CHIKV envelope glycoprotein and
their docking model will contribute to future development of an effective prophylactic and
therapeutic agent.

Keywords: Aggregation, Chikungunya, Monoclonal antibody, Protein-protein docking analysis,

Viral membrane fusio
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Abstract

The transmission of human norovirus excreted from infected persons occasionally causes
sporadic infections and outbreaks. Both symptomatic patients and asymptomatic carriers
have been reported to contribute to norovirus transmission, but little is known about the
magnitude of the contribution of asymptomatic carriers. We carried out a 1-year survey of
residents of a district of Bangkok, Thailand to determine the percentage of norovirus
transmissions originating from asymptomatic individuals. We screened 38 individuals
recruited from 16 families from May 2018 to April 2019 for GI and Gl genotypes. Norovirus
was detected every month, and 101 of 716 stool samples (14.1%) from individuals with no
symptoms of acute gastroenteritis were norovirus-positive. The average infection frequency
was 2.4 times per person per year. Fourteen genotypes were identified from the positive
samples, with GII.4 being detected most frequently. Notably, 89.1% of the norovirus-positive
samples were provided by individuals with no diarrhea episode. Similar to cases of
symptomatic infections in Thailand, asymptomatic infections were observed most frequently
in December. We detected 4 cases of NV infection caused by household transmission, and 3
of the 4 transmissions originated from asymptomatic individuals. We also identified a case in
which norovirus derived from an asymptomatic individual caused diarrhea in a family
member. These results suggest that asymptomatic individuals play a substantial role in both
the maintenance and spreading of norovirus in a community through household

transmission.
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Thailand Emergency Use Authorization
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11000 Thailand
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Nonthaburi 11000 Thailand

Abstract

During the outbreak of SARS-CoV-2 in Thailand, molecular testing by real-time RT-PCR was
crucial for diagnosis and disease surveillance. Several commercial PCR test kits for SARS-CoV-
2 diagnosis were available. Pre-marketing evaluation for Emergency Use Authorization (EUA)
of those test kits was necessary for marketing in the country. The process is consisted of
reviewing a dossier including a package insert and performing laboratory evaluation. The
laboratory was performed using a panel of 5 positive RNA samples derived from SARS-CoV-2
cultured cells for analytical sensitivity and 5 negative SARS-CoV-2 samples for analytical
specificity. Al samples were extracted and serially-diluted for target gene testing, N,
ORFla/ab, E, RdRp and S, according to each test kit. A total of 41 test kits were examined.
Thirty-six test kits (88%) passed the evaluation. Three (7%) and two (5%) test kits failed for
analytic sensitivity and analytic specificity as compared with the target sensitivity and
specificity of 80% and 99.8%, respectively. Analysis on variability of a cycle threshold (Ct)
retrieved from all testing found no difference for any target genes. It is, therefore, important
for laboratory personnel to carefully consider details of each test kit prior to testing for
achieving accurate results.

Keywords: SARS-CoV-2, Real-time PCR, Test kit evaluation
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Tomeisn1nivasnde
25 | MINananstInIw Bacillus thuringiensis | 19 @.A. 2563 | 9@, WAL MTNT SWaR. | 40 AU
subsp. Isaelensis ( Bti ) nsidnanti v
P (8t) , (1) ADUL YN
o o v
gaaneuazgamglussergnuilarflay
Tomeisn1nivasnde
26 | MINARENSTINIW Bacillus thuringiensis | 25 @.A. 2563 | 9@, WAZLIMTNT SWaR. | 40 AU
subsp. Isaelensis ( Bti ) Msiangnn (1 %u) unsluigy
gaanewasees1ngluszazgniuagiauiu
Tomeisn1nivasnd
27 | mMaNdnans3anw Bacillus thuringiensis 2 N.8. 2563 | 0aN. Lagldnun swan. | 60 Al
subsp. Isaelensis ( Bti ) nsidnanti v
P (Bti) L (1) VAU
gaanewasees1ngluszazgniuagiaiy
Tomeisn1nivasnd
28 | MINANENSTINN Bacillus thuringiensis 8 N.. 2563 | oa. Lagld1nuA swas. | 50 A
subsp. Isaelensis ( Bti ) nsidnanti v v o«
P (8t1) , (11w) AUINIUNT
gaanewasees1ngluszazgniuagiauiu
JeeeIsnsiivasnae
29 NSNARESTINW Bacillus thuringiensis 14 n.g. 2563 q@mm@usﬁ%’amuqu 15 AU
subsp. Isaelensis ( Bti ) M3smdngnih %y | fgilasiiunig

gaanewaseesngluszazgnmiuaziauiy

(%

Jumesnsnuasnny

LIAIYNR

F1891UUsEAY 2563 | @aiu

a v a s

AAYINYIATATATITUEY




a1eufn Vandngns EETR LY didnausuduuun | 31u0u
30 | NMINENENITININ Bacillus thuringiensis | 15 n.g. 2563 | YARINTAUE LT 50 AU
subsp. Isaelensis ( Bti) nMsfdngnii (1% 11U TIBUATIR
gaanewazees1nlussazgnuagaaLAY YUYULUAININT Uy
Tumeisn1sivaensie Haula
31 | mMawnzidesasiuiu 54.0. 2563 | Un@nw 4 Ay
(15 | AugaIs1suauAans
WInededaLisulelde
32 | MINElaeiaE U Tl 14 g.p. 2563 | UdnuAze1158 2 Ay
(T | ANzNYATMIEARS
UNINYITUNYATAEAT
33 | SyUUAMAMN ISO 15189 14 uag 25 | aauidedIneneans 15 AU
n.g. 2563 | @151504Y
Y N3UMEFARSNITUNNE
(2 7)
iFARINT
o . .
" yhenugdn Ao anduideInermansaisisaay ldsunsaifiviisnuaiguendn FUAaINTYe @
Tidsau

' I @ a a '
" Ly nsdluaainsves aa. ldwinens/aeuau/meny o vidisnuniguen

" {919UTH A YAAINTAIUNAN AN, SINAIYAGINTANEUBNNTU

F1891UUsEAY 2563 | @aiu

a v a s
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2.7.2 M53nUsEY/auTi/auuu uAnilganu/yaainsainausemea

AIUTZUUANNINABIU{URNS

fdui Yandngms FTELIAN Jidnousuduuun | 31U
1 Hands-on Training on Standard 4-8 W.8. 2562 YAAINIIINUIzne 4 Ay
Methodology for Testing GLASS 53U AN51TUSTUIENA N
Pathogens WU
2 Training Course on AMR 19,21,28 W.8. Ly lgﬂmﬂi’i]’lﬂﬂiwnﬁ 2 AU
Surveillance 95.a. 2562 | asnsusguszysuleg
(@ ) Usgsuua
3 On —site Accreditation Review 21-22 W.4. 2563 Qﬂmﬂimﬂﬂiwﬂ‘m 4 Y
of Japanese Encephalitis ( JE ) (29u) wazANUIEINA
laboratory in Thailand, 21-22
November 2019
audugnslinfinse/laifasie
arauil Yondngns 328187 Jidnausuduuun | 3119
1 | HIV Drug Resistance 6-10 31.A. 2563 Wi fiannUszme 4 Ay
wna
2 | Training on Real time PCR for 9-10 1.A. 2563 | @1F1TUSTUMEVAN | 2 AU
SARS-CoV-2 Weusi

F1e0ulsEdnl 2563 | anduddeinenmansansisage




UNN 3 1599181

3.1 HaN13AIUNUAINAITUTINSUHUATIVNS
Uszdntauussanu 2563

nIUANEIAmIERsNITINME laasuiuasuseIn1sufuRsvnis Ussdndauussana w.e. 2563

(%

flunsgnsnasnsagy wazladinisaranandiyinveinsy ieldusiyianudennain1sujud
519113 NEUIMslaasuulifunsensiasisaay Mmyianuunsnssulsnseansamnisuos

£
v A

VAT mﬂ%iﬂ@U%Mﬂi@ﬂﬁﬂﬂi LLﬁ%‘UI‘c’J‘U’]Hﬁﬂﬁ’m‘ﬂﬂﬂﬂizﬂi’lﬂﬁﬂﬁ'ﬁmiﬂ N UYTEUINTTLAS AU
o e ‘é

lasensddny Fadud@iaiidenleqnanddinnuensamansauaisisagn 20 U asdniienu

Yo { <

satatfafidunshandndrdgromhsny tandardmusesnsufiinenisvesmieny
ety Uszdnteuuseanns we. 2563

Failantuideinemansansisngy Wumhsnussdunedudsianainemansnsunmg
figadlasunistenendidiaannsuludniiiendesiunisia veludvesnshiandn uaznsia
atuauu TnglddnridusfusesnsufoRsmns Useshdeudseann .a.2563 Tu wazasuiue
SusesiunsuIneImaninIswnng wazlinsaunisuseiliunavemuisnulseinUauussuna w.e.

2563 fail

nsUssliunanuansn1sUTuUse AuNInalavas
UszAnSamlunisugufsnunis HTuuinis
Yannain1sufjiasvnis (PA) n1suuUsIRmunm
ddiansiandnvaansy/ nsliuing
ngau/ulsueguinisg

N15UsBUUINTR9ANNS

nstinaneaulsEane MIANTUIUARILN
nsanldwaeanu AMNTNNITUINITIANTS

N13aALATARLEN YL AN DY JRE
N133AN13ANS

AMSTINLAZAUIUS LA

NSAUUIIUVD VLYY

1 : adlensusziliunanisuuRsenismumsusensufUiansnmsvemilsaunigludsia
nsIneIEEnsNITNNE Useineudseana w.e. 2563

T1891UUsEI1Y 2563 | anduITeinenemansansisagy



Han1sanunsauATuTeINITUURsIUNNTvesEnTuITe InenAan s sagY Yeuuszann w.A. 2563

aguRsseseluil
) inausinsTdazuuuille HAN13ANIUNY
ﬁ?%”ﬂwamiﬂﬁﬂ'aiwmi ‘VI‘EW f'mﬁﬂ 1 2 3 4 5 owims ﬁi'wfltuu ﬂz'l,l,uu
M |(Saea2) ANTUIUY fila 679
Y
fAn1euan: n1sussiiulsEAnsna/aunmnisliuinis dmiln Sesaz 75
1. fruuszavsua (win Zeuaz 65)
%507 1 frgIaanunisRendnus 65
e nunsu/ulsneduiny/
FaTin7 1.1 sedupudSavesiesay | sedu | (15) | 60 | 70 | 80 | 90 | 100 | Yeway | 4.8569 | 0.7285
wasdrsimtnnnsAdunnsan 93.49
wnuUUATIvN5v0 e Usedny
JUUTEUN W.A. 2563
FE3ai 1.2 sydumnudgaveanis seAU | 20 1 2 3 4 5 | sesu | 5.0000 | 1.0000
Wawdnanniesujuanisiesetie 1-5
LﬁamsLﬁﬁxi’al,%a??amﬁm@a%w
FE3a 1.3 sysumnudngamseten | seeu 15 1 2 3 4 5 | s=su | 5.0000 | 0.7500
ANUNSouvIU RN IAaaUAIY 1-5
Wuiwinerssuuvila@eunduly
dnInmas (Acute systemic toxicity)
donARBaiuNInIgIUL OECD GLP
FaTind 1.4 sedupudISaves JEAY 15 1 2 3 a 5 Sgfu | 5.0000 | 0.7500
lasansiugnIsudeluananaslund 1-5
Funuureainfiwiiensiann
UINNTTUNNITUNNE
2. fugaunw (witin $oua 10)
#a3¥ail 2 aaunmnslsiuinig 10
FF¥an 2.1 Yevavvassziuny Jovay 5 |65 |70 |75 |80 |85 | seuilt | 50000 |0.1500
fanelagSuusnig $0var | 10000
91.20
3@‘1_]‘17‘1. 2
N/A
FF¥ad 2.2 seRumudIEaTeIns JEAU 5 1 2 3 a4 5 Jg6U | 5.0000 | 0.2500
UFUUTIRNNNITLIUSNS 1-5
finnnely : msUszdiudsyansanw/mswaunesdnis tvindesas 25
1. §ruuszansam (wih Zevas 10)
Frd30d 3 nsingnesuyszun Souay 5
Fat¥ed 3.1 fovavarwddeveins | Sevas a4
1UNT18RUIVUTZUINTIHINYATNT
Fat¥edt 3.1.1 Sevazaudidaves |fewaz | (2 | 73 | 75 | 77 | 79 | 81 N/A 1.0000 | 0.0200
NI UNIURUIVUTENUTIHTY Sovaz
A5 tnsuna 3 63.61
F1e0ulsEdnl 2563 | anduddeinenmansansisage




wnainsiiazuuuiile NANIIANLUIU
P iananisufianenis mj'w ﬂfmﬁ'n 1] 2 |3 45 wams| @ | Azuuy
0 |(Gewaz) Ay | Azuuu | 879
U g | dwin
§aT¥ei 3.1.2 Sesavmudniaves |fewaz | (2) | 92 | 94 | 96 | 98 | 100 | ¥eway | 4.1150 | 0.0823
M3 UN318RUIVUTZUIUTIE 99.77
s lesung 4
Fatiei 3.2 Yovavarwdiavesns | Sevay 1 92 | 94 | 96 | 98 | 100 | Seway | 5.0000 | 0.0500
WUN1eRuiuysesannsedngamu 100
FadSad 4 szduaudevesnsan | seu 2 1 2 3 4 5 | szdu | 4.9000 | 0.0980
NS MINAIIUYDIAUIBU 1-5
Fadsad 5 stuanudnSavasns ST 3 1 2 3 4 5 | szfu | 4.8000 | 0.1440
AEUUANUNIATNITAALAZAALYN 1-5
vezyaraglumizsny
2. frumsiaasdns (win Zeeas 15)
Frd5ad 6 stduaudNSavasns SZAU 6 1 2 3 4 5 | s¥eu | 4.9000 | 0.2940
ANTUNURAUIAMNINNTUINNS 1-5
IAN1INATY
Fadsad 7 srduaudnavasns SZAU a 1 2 3 4 5 | szfu | 5.0000 | 0.2000
IAN1TIANS 1-5
#233ail 8 seuamsTIILAZAIY AU 5 1 2 3| 4 |5 0.1900
Tusslanisaniuauvesniigeu
§aT¥am 8.1 NMsUsHRUALEILUUY | STRU 2 1 2 3 4 5 | sgsu | 5.0000 | 0.1000
nsan1slaHedaaas s (Open
Data Integrity and Transparency
Assessment : OIT)
3 in7i 8.2 Msfeamifleasromsiuy [swdu | 5 | 1 | 2 | 3 | 4 | 5 | sufu | 50000 | 00750
vosraulidiudeniglu (interal
Integrity and
Transparency Assessment : IIT)
3 9n7t 8.3 n1s¥anssudvesifdald [swdu | 5 | 1 | 2 | 3 | 4 | 5 | NA | 10000 | 00150
dudenigusn (External Integrity
and Transparency Assessment : EIT)
394 100 4.8968

v a o

an1duideInenmansaisisuge laussiliunani1sujuifsianisaiudriuseanisuun

5719015 UseandauUseunn w.a. 2563 Anani15UssiiunuLad 4.8968 AZLUY 1NAZLUULAL
5.0000 AZLUU (WAN1SUTLLUUAULDY 04 2 AaAN 2563)
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3.1.1 MsnAENTIaULiaUUANsIATY ENaN1SIHN ST I ba R ATUYATN

] o v

dereiugadmiutgmadyiuassaadlussdulan Wosmnumsunmdidadng
amgrasUfiuglumsinunitiefiiadowuafide waensimueilbnmauwusiiidens
udtuunuanduldlily venaniddaiinisldouiturlunanuesnssuiilufivuasdaiifislonia
deususlirentuatnenad unalddnenunmsmudeiossislmiowioies n1sdans
Pommsrosdugalndudesendenmansamisiesufifnadugu dnisiwalunusunw
fthe wagmsfenumnufviuassediuauInnsn1siantsee fassdusiesiu sedurd

LAZUIUIYIRA

6

nsuIngmaninsuimdlagAudiseTuensu i uainLand antuideinermans
4157500 U AR IR UUYTUINSAUAUEINGANEATNITUNNG 15 UWHI NBIUTUITNITANSITNEGY
LazlATEYEEITEIvIINMIUslulasuaNdIiANTENTIEITITUAY eNmuIaNTTOUSY
MosUfUAn1sinsetnehseiutenseveslsemaog1esaiiiod lnasuaniunisegesioiioqnnau
Yeuuszuna 2540 Jagdulitasavieviesuiin1sdnuiu 103 wis Usgnaualslsangruialy
I I o a A 1 1 L4 1
AAmtle 23 wii nangTueenideunile 22 WY A1ANA1T 27 Wis A1ale 17 wis Tungamne
7 Wia waslsameuIaumine1de 7 uns lagagunanisantiuaululn 2563 ladadl

1. MsWaaNsIausiasuianislssneuiasadnslunisidise Iayenaefiugadn
1.1 pusuwasUssiiiuaussausviosUURAnslsmmeuia/audinermansnisunme

1.1.1 susuiBsUdianng Wfudmihigudinermansnisunne
$1uu 29 AU Uil 11-13 5.0, 2562 0 an1tuATeAnemansanssasae

1.1.2 susuiBsUdinns Wifudmihilsmetuia wasgqudinermansnisumme
$1uu 137 e Fuil 57 naw. 2563 au Tssusy Svueud dledy Aeunudu Tawa

-s’;

w.r

W finaB0Y 1

I
)

JUN 1 ousuleUuRn1sladnnti JUN 2 ousuleUfuRnislidvtilssmenuiauazaudinermansnisunng
INAUGINANANTNITUNNE

F1e0ulsEdnl 2563 | anduddeinenmansansisage



1.2 waaeuaNutgissUjuinisisimeruia/mudineimansnisunng 100 wis

Lonanadl
delvilsaneauna maunduan NAQNHADY HAQNADY
(wiiq) lsangnuna (wds) (Souaz)
(u49)
EQA adsil 1/2563 100 90 83 92.2
EQA ﬂ%‘j\‘i‘ﬁl 2/2563 100 87 70 80.5

1.3 AN UlsaneIuna 5 L

(SW.AUNANYT, TWANYTYTOL, TWIIWYT, TW.a2Y3 Uay In.gns511)

2. IWEUN3TaYaNTTUULENSE T aRR YA IURATN

2.1 WENs antibiogram FEAULINZUNIN SeAUUTEWA LaganIuNsainshee Ul website

(http://narst.dmsc.moph.go.th)

2.2 Wau web application (antibiogram sgdulsswenuia)

(http://narst.dmsc.moph.go.th/webantibiogram)

‘m;, w400 i i i - 21 e Sad- e

'. . - - Antibiogram TsewiniunaTuiadazing NARST §l 2562
| BEh soacs s e 3y 92 EELTNE
o
d l | T | .
3 B 3 ~ s | [Tany
= LoihE
bt &
Eii =
oo MR
5 =1 E—.
_'g"i! % TR £, aeruginosa

E. coli

K mngumanioe ﬂ

gil‘ﬁ 3 antibiogram Laz@n1uN1saIN1sABYN gﬂﬁ 4 web appplication antibiogram szulssne1uIa

2.3 avduduiio/Bunseilulym ruau 975 aneiug simwimultiplex PCR a59du

gumaen colistin mcr-1 84 mer-10

(WU emerging colistin resistant gene mcr-1, mcr-3, mcr-8 wag mcr-9)

F1e0ulsEdnl 2563 | anduddeinenmansansisage m


http://narst.dmsc.moph.go.th/
http://narst.dmsc.moph.go.th/webantibiogram

3. nMsnAILIATaYTeviBeUfUiRn1sd1eddduith sz dateneenlugiinig

3.1 WaWeIU)URAN59198995990ATILTORDYY T1UIU 3 LK

- USRI URN1INIRTIduRee iU mn.dl 1 Wedlny, min.il 8 anssnil

Wag AN 12 @awan Tuil 4-5 il.a. 2563

y v

3U# 5-7 nMseusudisUiRnsiteinuviesuiin1senadwmsialinseiienes

4. myvasTuuszuuuAundUleinanasimunuimeasaniseunsislan(GLASS)

4.1 1ag1utoyannlsane1u1adnuiu 10 une
(SW.AM, SWANYTYTEL, TWAWNANYT, a1 TutIAuTINg, SHATEUS, SW.IIS,

FWNsEUNNEN, SN.A3190 5511, sWATEfin waz sw.ulesh)

€5 C 0 A Notsecu | 12IB824SSHSHeUplca w4 OB

1¢
= BALISS

A11%N 18 W9 —

[ dedoya 10 wis i =

U 8 uansdmindidlsmeuaduaindn 3U# 9 Wsunsw ALISS
wazaslayaid1seuu aLass Twl 2563 (http//narst-aliss.dmsc.moph.go.th)

4.2 lasamsnaunssuuweslesdeyariasujiinisnsiadesesn (Usunsy AMR Lab

Information Sharing System: ALISS)

4.3 n93UTEuesUuRnIg GLASS site muunsgIuvieslURnisauaatininginig
NswIMduazannsgIuANNUaendenaiesu JURnsnUsenAldlaensens a5 sage

UL 18 LiAd

T1891UUsEI1Y 2563 | anduITeinenemansansisagy


http://narst-aliss.dmsc.moph.go.th/

5. seuulseieansh iUyt nanglduuAng unwuilased (AU d0d 913 wazdwIndaw)
5.1 Iviszuuinsessruun sy iaaeneen ESBL £ coli (Tricycle) td 39 inaziiamnsn

Tonanadl
A1981991NAU A8819MNERN7 A9 INTILINADN
%l WY uuSesay) e . wuGoaz) g Fu uuGeuay)
gt @989 ESBL E. coli f0879  Meg1e ESBL E coli 70879 Al98nd ESBL E. coli
Vet 31 15(48) el 40 Tainy thilaan 11 1091)
(Hemoculture) YUVU/
WU
AUUNR (Stool) 30 22(73) T&sulA 30 22(73) IR 16 8(50)
gienluvnisy 30 20(67)
(Stool)
Evianululss 30 24(80)

\Won (Stool)

5.2 3Y1319N50UN15V1914 (framework)  Tnguseauangyinnuimunssuuiseanis
Arg1eugadnneldnwiAnguatnnilafes (3 a3y Saudunsuewdly nsudadnd nsudseus
NINIVINTNTYAT UALNTUAIUANLATY

5.3 AN BVOADLINNUILUUNIINTLET 31U 19 §79819 kazhiitnvindw 37uu 14

M0819 INNTUAIUANNATY WAzt 1IINTLUVUNTNLIINEIUIA 26 Uie 91U3U 80 f19819 3NNTY
aulY

nsaumﬁh&
S

1:uunﬁ@nms’huqaﬁw
mw gunmiladien
(Au @Y 213 uazdewandon)

T Joniadiifiudiegne  dwmdaiifudaegig

(nsupuAniaie)  (nswewnde)  (nsuAneImansnIswHnNg)

JUN 11 wansdminfiiudegnmsaaiisedunis

W szuuhseianisiesdugatnanglduuafe

SUN 10 Useaudnvingnansaunisynay 24
¢ , GRRRIVINIT

(framework)
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HANTIATIIML VR TR INGUUNTINTZEUATEUUINTY

faagegiag fegraindeanlsmeina  Fegaeindainden
(nsumMeIAEAsNSUNNY) (nsweunsiy) (nsuAIUANNANY)
gjuﬁq Escherichia  Enterococcus  Escherichia  Enterococcus  Escherichia  Enterococcus
coli faecium coli faecium coli faecium
LINIZY NU U U U U U
N3 NU Ny Ny WU WU WU

6. ANUSAABNUBIANTTBUNSIETAaN (WHO Collaborating Center for AMR)
6.1 International EQA 91U U 4 Useine

6.2 BUTBIUGURANS Standard Methodology for Testing GLASS Pathogens kAuAaINg
INAFTITUSTUEA BN T1UU 4 Aau Tul 4-8 e, 2562

6.3 BUTTIUHUANS 303 Training Course on WHONET and GLASS data management
WAYARINTNENSITUTTUSEYSUlReUsEvuany Tuil 22-23 1.A. 2563

5UN 12 ausuliiuyAaInsINassusy 3U# 13 ausulifiuyupainsannansnsnsy

WA ML BULN Usgrsulmeuseansuad

s o & & ¥ IS | a
ANz ILToNRY1AUIAT NI
a1 Ineemansansisaa
Yauuszann 2563

F1e0ulsdnl 2563 | aaidTeinemansanssagy m



3.1.2 sEauaNudNsINSnsERAAnsauiasufuRn magauauluieingssuy

viaReunauludnnaass (Acute systemic toxicity) danadaeiuannsgiu OECD GLP

an.gy. A9, WIvtleg dauun

a s

naudnineaes @aa1duideInenmansansisuay

Good Laboratory Practice (GLP) AeszuumnnImiigisdanisviealfufinislvdl
a Y oA A & ) I aa Yo v a wa L.
W95 dranugndes Ynieliouasiduneeusu Wussuuideuldiuluiesdjifinig Pre-clinic
Mdunssnuanunaaeudslilanaaedluuywd (Non-clinical health and environmental safety
study) LU N1INAERURYINeT (Toxicity study) 1Jufu Fedpalin1sanaununisAnendaiau
(planned) fin1sanfiunisiiduunnsgiu (performed) @mnsansragaunauls (monitored) 3inTs
v =2 d [ < 1 ) .
Juiinseazidenn1snadeu (recorded) aLAULAEIIBUDETUTEUU (archived and reported)
OECD GLP tunwinmslunisufianavesiosujiinisinelduaninasivas OECD (Organization for
Economic Co-operation and Development) @adussAnsusvaiuniusiuileseninalseing
aun¥n Jeihliiuladndeyanlaainviesliinisilasun1siuseswnnsgiu OECD GLP wu 9edl
ANNNES LTetelalazanunsasausulavilan (Mutual Acceptance of Data, MAD)

“Test Facility nsuAneieansniswnvg” ulaseadnemiussuununInees
ﬂiﬁma’]mam%mmwwéﬁﬁﬂLﬁmﬁmm%ﬁ’mummmgm OECD GLP #auszneulusg Test
Facility Management (TFM), QA Unit, Archive uwag Study Director ﬂzﬂﬁTest Facility
nsuingmaninisunnd lisunisfusesinaenndesfuiinsgiu OECD GLP wduiled 2562 lu
YaULUR Toxicity studies

aniuideinenmaniansnsas (nqudninaasy) nsuineemansnisunmegiedndu
mieundnnhenunisiinismaasuanuvaenseveaissilounnduasndndnsiquniwly
YeulANsNAaaUANL LAY (Toxicity studies) lagaiu1sawmILINITNA@BUNISIEANELABI Y
ﬁmimmaaﬂﬁlé’mmmmgm OECD GLP (OECD GLP guideline for testing of chemicals : Acute
dermal irritation/corrosion, TGA04) Fadunslesun1sSUTEINITNAGBUNTIEAELABIMNSRINTS
Jumheauusnvealsema U 2562 Waun1snagauni1suit (Skin sensitization testing)3s closed
patch LagNTVAABUNNTTEABLABIINRINITININATISO 10993-10 du5a U 2563 WauIn1snageu
Anuduiivroszuurindaundu (Acute systemic toxicity testing) ludninaanin1uizISO 10993-
11 aransufiRmmudulunuun Ao iWeunguniau 2563 fuiograniesilownms (Test item)
¥1inl939A9N Sponsor Aa USEM HlUT 91in Weuliquiey 2563 Faviunun1sfine (Study plan)
a9l QA Unit m1useUU OECD GLP ¥99n3aiing ansn1sunvdiansan andunismagounas
%’mﬁﬁﬂmmaﬁ’uamymﬁm%ﬁuaamé’mﬁ’u OECD GLP luideuiugiau 2563 laaidun1saniiueu
faenpdosiuulonisvesnsuinermandnsumdlunsiauvieal oAniseeq il dmuunnss i

'
a

W99 @OAAADINUTDNAUANISVUNLLUIUNAN N UNNILUUTENABAZFA1USENA  SINNIFDAAADI

[y

Auulguigvestsemandesnisiiasesdiounnduazndndamavainindnlulssmalngaiunse

dseanldinmunedannalseimalaaneie

a v a s

Tenulszdnl 2563 | aniuideinermansansisngy 100



%ﬂﬁiuﬂ 2564 TULNUNAIUINITNAABUNITUN (Skin sensitization testing) 35 Guinea
pig maximization test (GPMT) @onpassiu 1SO 10993-10 waxdl 2565-2567 AMAURAIUINITNAADU
fInensTUULUUALEe% (Subchronic systemic toxicity test) anx 1SO 10993-11 Tudnivaaes
Fasududesinisiaurvesufiinisiifeadestunisnaasvilulunanieafusiua 3
WosljURn1g Ae vieslfuRn1slasinine (Hematology lab) wesUfuRn1s3wasevieAnTaLail (Blood
chemistry lab) wazosufUiRn1snensinendruniswseualadnszan (Histopathology lab -Slide
preparation) lagAsauAaNiNIsHAILININaaaUlrdonafaIiuLInsgIY 1SO17025 Tunsaufiuriu
11A5§1U OECD GLP feiteiflumadenliiszneunisiniesiiounmeuaznaniamiaunimanansa
Fonviauazinsgiuiiaenndosesnsnageuananiifulimiediniw (Biocompatibility test) 1¢
N

(%

mMstmwInIsaaeuTanunil Wunisimuidesennisufofnuainseuuuinns
fan1suagszuuituiiuiRnisludnivnaaesiifieguda esnaniuideinermaniaisisage
(nqudninaass) I#unisusessruuuimsdanisaanm 1ISO 9001 audll 2546 l#¥un1siuses
sEUUNSABIguadnInuLRsTILdR IAaeaNa (ABALAC Internationalllud2555  wagld¥unis
SUTRINITNAFBUNITTEAULADILAZNITNAADUNTUN LR IAaBIAIMLIATZIY 1ISO 17025 Tud
2556 favmaiiduluifiotieiauinsgiununndiunudaeadelugnamnssuiaiasiiounnd
wagnandasiguaw esanifleduseneunisgeainnssuiaiesiiounnduasndnduiguami
fioamssinhendnfusiidlulssmaasinasama femnusidufemageuniuaensoduai
dduldmeTanwneuretunzdeundnfasifudninnuauenisunisemsuaze1ude FDA 1as
UsginerugidosnisnansageuaniesufoRnsiilasunssusesmumnsgu OECD GLP dslay
Unfiuda Fesdslunnaeudsinasene shliidsnauasalddiedudiuunn masnduonud 3
Junisdrefusznaunishiaunsodwdndusivageulalulszsna lnglddesddlunnasuds
etz FadumsvszgndllassaiaiuguliAeuinnssuvesdudiadesdownmduasndniosl
avnwiinanluuszinalne IRassuunsvaasunuUasnfefiflussansam iunsussvdaduyu
ifinauansalunsutsduvesduszneuns airennusiuas anudidunaznisfisnuiesves
gnamnssuiatesdounvduasndnsusigunmliiussmalng suvissesiunsguaguamyUssyney
Tuuseina Julumuingussasdfideanisliussmalnedivesu jiAnisnismageu Non-clinical
safety study vauwe Toxicity studies fianunsanaaauaudfuldnisdanin Biocompatibility)

NiaenAaeIfuLInTgIU OECD GLP
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3.1.3 Tasamsnugnssudsluana wazdlunddunuuvasiaisiion1sauiuinnssy
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Faiu Mg udeyaiugnasuddmanauastoyailudduiuureafiafiviidullymansisagaly
Ussinalnediosianuaseunquiiiosesiuanumaniesfntuluomansfnisiauuianssuns
ANTIRTEIeiesUFTRMsATlmusIngs gndesuazusiug

NafnduuATURILYNAINTIUANAITInASUses (nniTl 2) Taun Jeyafdueuslanves
anulliralalmaustiad nuclear ribosomal interal transcribe spacer (ITS) Tuseuu Local-BLAST %’auﬂa

FlunAuLuUTBUTARYNgH Cytotoxic mushroom poisoning WawidelunisUszimnslussauef

WAZSEAUUNUIIIRIIUIU 3 1589 NAUITHMELNT MNNTAISTEAULIUITIRINLIU 2 1589 LagnISHAIL
UINNTIUMINTIIATIERBU MSDIN family N&519615  Amanitin AHUNNTATIIUTERUVEBYOUVIUNS
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ysanmssiunmrsedieriesfuinseudinemansnisunndluunazginnalaensindeyain
funlasunsseyrtiniignaeawiiasdyusu wazdnenanludnuny knowledge-based prevention tielv
rulugusuaninsatosiunuemInaaunsaldnala

NTS ETS = N
SSU 185 RNA s 65 LSU 25-28S DNA S| SSU 18S DNA s 58S  LSU 25-285 DNA 55

ITS1 region ITS2 region
1007% 7 7 TF
3 ]
o Ll i;’l "IHIH I I"\i H ]l[ll,-‘ am m

e 2019 Phylogenetic evidence reveaTids ="
Cantharocybe virosa (Asartuu

Hygrophoraceae) as a new

P2-12: DNA barcoding for identification of po|sonous’mﬁ
mushrooms from 187 cases of mycetism in Thailand °

nn

Sittiporn Parnmen et al. (Thai-NIH) M‘ﬂn fe

« 21,000 poisoning cases/year =

+ Ocour from May to August =

+ Identify mushroon samles (remnant, food & etc)
during 2012-2019 using combination methodology. .- % % % T 3 T

- Results: 3 mains lethal species (Amanita & Russula=

The presence of coprine in Cantharocybe |-
Xerocomus was den mea in fm\ case |

AWl 2 uansanuvedlasinIsiugnssusluana uarilunddunuuresiinfivilon siau
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3.2 (399L8191N%RUURANTASID “1ATn-19”

3.2.1 AUFNTIR UM SUNNIRAZAISITUFUVDIUNINGAENS
nsunndlng

“gansiiaiugnssualasalalsurarenuglus 2019 7aslun”...gn1svimuagn
AsI93dadeuasn1sasanuduudunsarigdasliiinisasaaiiasievlsalada-19
iwisuilemsszunTuyszmalng

aeAnsaungielan Useniangaundeseninalseing (IHR 2005 ) Muualiussmnaauidn
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gu ”umiamL%@h%’ﬁiﬂiiuﬂﬂsﬁ%mima%ﬁaﬁuqﬂiimaamﬂgﬁium (whole genome sequencing)
ey 2 $u ndslésusedrsdineneusnuaysed 2 vesUszmelne (Tnvieaisrvndu) semaia
Next generation sequencing (NGS) Ididumadnia Tuiuil 11 unsiau 2563 wazldudsiiudeya
swaiugnasuiifuiedotevios fifinissredsldvinlmgriuauddeya GISAD ieldusslonifluns
WawISnsaidadenivieaujifinis dmsuldlunisasadugnsfiasdviuunnliliegasinga
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GISAID

You are logged in as Pilailuk Okada - logout

Registered Users EpiFlu™ BetaCoV 2019-2020 My profile

_J BetaCoV 2019-2020 \’, Browse J My Unreleased , Upload

Search Virus name / Accession ID ‘ Ag\;aar:g:d

Virus name Passage de Accession ID Collection date Submission Da Length Host Location Originating lab Sul
BetaCoV/Wuhan/IPBCAMS-WH-04/2019 Original EPI_ISL_403929 2019-12-30 2020-01-21 29899 Human Asia / China /Hu Institute of Pathoge Ins
BetaCoV/Wuhan/IPBCAMS-WH-05/2020 Original EPI_ISL_403928 2020-01-01 2020-01-21 29899 Human Asia / China/Hu Institute of Pathoge Ins

BetaCoV/Wuhan/HBCDC-HB-01/2019 Original EPI_ISL_402132 2019-12-30 2020-01-19 29848 Human Asia / China/Hu Wuhan Jinyintan H Hu
BetaCoV/Wuhan/WIV07/2019 Original EPI_ISL_402130 2019-12-30 2020-01-18 29857 Human Asia / China/Hu Wuhan Jinyintan H Wu
BetaCoV/Wuhan/WIV06/2019 Original EPI_ISL_402129 2019-12-30 2020-01-18 29854 Human Asia / China /Hu Wuhan JinyintanH W
BetaCoV/Wuhan/WIV05/2019 Original EPI_ISL_402128 2019-12-30 2020-01-18 29852 Human Asia / China /Hu Wuhan JinyintanH Wu
" o 4
BetaCoV/Nonthaburi/74/2020 Original EPI_ISL_403963 2020-01-13 2020-01-17 29859 Human Asia/ Thailand/ BamrasnaraduraH 1.1
BetaCoV/Nonthaburi/61/2020 Original EPI_ISL_403962 2020-01-08 2020-01-17 29848 Human Asia/ Thailand / BamrasnaraduraH 1.1
BetaCoV/Wuhan-Hu-1/2019 unknown EPI_ISL_402125 2019-12 2020-01-12 29903 Human Asia / China unknown Na
BetaCoV/Wuhan/WIV04/2019 Original EPI_ISL_402124 2019-12-30 2020-01-11 29891  Human Asia / China/Hu Wuhan JinyintanH Wu
BetaCoV/Wuhan/IPBCAMS-WH-01/2019  Original EPI_ISL_402123 2019-12-24 2020-01-11 29899  Human Asia / China / Hu Institute of Pathoge Ins
BetaCoV/Wuhan/IVDC-HB-04/2020 Original EPI_ISL_402120 2020-01-01 2020-01-11 29896 Human Asia / China /Hu National Institute fc Na
BetaCoV/Wuhan/IVDC-HB-05/2019 Original EPI_ISL_402121 2019-12-30 2020-01-10 29891 Human Asia / China/Hu National Institute fc Na
BetaCoV/Wuhan/IVDC-HB-01/2019 Virus Isolat: EPI_ISL_402119  2019-12-30 2020-01-10 29891 Human Asia / China /Hu National Institute fc Na
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NFUINIMEANTNITUNNG VeeLATeI8N1INTINITATeEL SN UIaNMING 1§ NTUNITUNNE
nsumuaulsa Gedimnamionveuniosde yaains uaziosUjiRn1sszdu BSL2 enhanced lngld
FnrhduneuufifdmsuresuftRnisvesaauneunaiiuszasazdaliuinisnsividads CoviD-
19 Fulnpasdusznouiiddy Wun yaaing desile WesufiiRn1s BSL-2 enhanced uaskan1sidn
SumpaouaTITIUg Fegaiegnmadeunutiugy deresUfoRnisvesanune uiaiiug Hiu
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Tuszaunsu

dtinaus Sfuansvialadafinvesnsus daviimenisisndudmivgunsaiileatugou
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Ienmansassaguiniuidunsdate waruandglimhsnusieidunauazgfiniaves

nsuIneImansnisunng wenaniidrtnauadladausiuaniunislunisiiansannisldgunsal

a v a s

Tenulszdnl 2563 | aniuideinermansansisngy 109



Josfudruyrranaununseldgiluniznisuiawaaugunsaldailannudymviawaauilauiy
wananidinaus ledaviuuimienisiansiesuiRnisviesufuiiinisasiaitadelsalain-19 Tu
[d LY [ =2 LY A o E4 4 a wva =

Julusnurdnvesnnnulasasie saufuumnsdansdelimsvutleunigluiosdJufinig deuuing
aenanavsingeguwavledvesnsuinermansnisunnd saudalunilaluauznsiausaiiiv

WosUURn1sAset1unT193tadelsAlAdn-19 Y0NsUINYIAERSNITLINEDNAIEY

wenINMsAIuNslusEAunTUIna It drlneuadadidsulunisesnuuy

v o o a Y < v [y 4 o v a va aa o a
wazdaviuuimeadunubiduldaumdnanudasadeiedndmiesljian1snsitdadelain-19
Paunuduaissugilaelisuteununganguduimsanunisainisunsssuinvedlsnineliialals

w1 2019 (COVID-19) Safunsumunulspauiavesuuinisasnailariuainivug

oglsfmu anuaendeddluiitnneds anuvasafonmisdanmiaznissnumain
Uaoniun193101m (Biosafety and biosecurity) %Lﬁm%uiﬁﬁ?uﬁaa@jmmulﬂﬁ’umiﬁwmuéﬁmmﬁﬂ
Amslumsvhanufvanstiawvesyaainsiujianidiinnau mniaddefifate asde Wmin
vasdineuaBuAlidUTnvuuniuagsreduniledgniieliiuvesiosu foanisiaa

Unaendeiaduifnu §5imu uazduntey

a v a s

Tenulszdnl 2563 | aniuideinermansansisngy 110



3.2.3 NMINAIUIATYNIERUURNINIIALIALATR -19

nanunsallsalaia 19 dausidud 2563 ildssrrudnaumnafidunnduaniuid
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onwu W iaauneuiadidudensulaliuing nsuinermansniswnmd 33lananuinig
dnsuantuneiuiaivszasdazidaliusnng Tneliadasidnsiuwnunaaeuainudiuignig
oA MsnTamanswugnssdelifalalsu 2019 (SARS-Cov-2) iiledhsatiuayuling
Wavimasnnamaiesfiinmssuiuluegunni TnedmueliiesjiRnsivszasdazveiln
UsnsfeeinunsUssliuranIsnaaauAN Iy NIl iinig nsnsieasiugnssulasa
SARS-CoV-2 #1833 Real time PCR sanfissunisussifiuanundouvesioslfofnsiadumada
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3.2.4 AISUIMNTAANTTVOYANBIUHUANTS
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3.4.2 WINAINUENAIGULEUD

Huadausnillanl@danlasalalsinaeiuglu 2019 dudwusiulszmetmugndefiies
g8y uaumane Weieusuney 2562 Fetuil liflaslisdn coviD-19 fitdundssunluialan
fideyain massuinnsausniintufinaaddniuidiosgduvonainueevsmeiaan South China
Seaboard lasgdu unmayile Ussnadu antunisunsszuianszaiglulunaneiiuil Tadalelsun
anestuglval 2019 wi3elain-19 viliitediornsondnauuusnuiauddinld Inefidelasasai

ANAITOUNINTEALAIINAUGAUNIUNT Lo A1 vSeduaiuanshavasuesyUae

anun5ailain-19 szuin Tuusenalng 12 uns1au 2563 wugUaendgeainidesgsu
Ustinadu Aaidolain-19 Tulneauusn nsesnssasisuauvedlneyseniadotuil 12 unsiau 2563
wulinvieaflsvdjede 61 U dyvadu dsfigfdnuegiilesgdu Usemaiy Antelain-19 uin
HumsmugFndoauusnuenyussinaiu annisaeuaiulianud weldunisesnaniiosgdui
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3.5 139914131NN5IANTANIVBY &8, Usedt 2563

dewnnsssuiavedlsafindelain-19 dudiieusnaam 2563 Rna1eUszine
waznumsszvIaasansnlulssmelnglufeuiiunay 2563 shliduaudanisaniud aosuide
Ingrmaniansisugy iounsandufanssuilinnaunuly ieliaenadeaiuuuamieufuasiu
GULMERIGL Tngnzufnssufisnduioannisssuinvendofnan dwmivianssuiidsnsiniuns
JuthuFeswlsunensssalilissuumsaumaiaiinussansnmiosu funaslunisdavi e
Waluguuuu E-report (Lab  Plus) wagnisimuiesevieviesuuinismelusunsunisuseiu
AunwasURTRNT (PT) viall an1tuideinenmaniansisuge Tajaduludesnsiunalulad
ansaumnAveINTIINeImansn1swmg uusegndldluguiuu New Normal

ASNSANTUNURASHANITABIUIY

1. fndsguruuiinisioud (Community  of  Practice) luifes niswmuiadetie
Vet uRnismelusunsunisuseiununnvieauUants leeldmalulagaisaume Line ¥inliin
Line Group neldde “wrunsiied ISO aa” Tneffldauszuy Line silvaninsnanainandeanis
szummaslsafnitielnin-19 uazdsvaunaduialdun msthua PT coviD-19 Tulduselomilunis
Waussuuaua e uRng

2. Fassguruusisnsidoud (Community of Practice) faeimaluladansauina Line Open
chat nefldfe NIH iLabPlus vilaninsnanaundeanisssuiavedsainidelain-19 uasviili
an1duifeinermansaisisuguarunsadndunsldszun itab Plus  ldmuueud
nsEAneIeansnIswmdinvuall

3. nseusBIUfURmsnqueesluses n1sdmAulandglenaIsnanIn sie QR code
A miNantuideinemansansnsag viianusaussgndldseuy DMSc QR code Tuns
N1IHINTIBLBNANTTLUUAMAINYDIANTUITEINYIAENTASITUEY NAUNUNITIENTEAY wazde
< 1 a & a
.U New normal Tugasnisssuinvedlsaiiniialain-19
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1399 ihudaugenasnuane uaznisivatuayu Tudes ualimemiles lagldsusneda Popular
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3.6 L399laINauUNlasus19Ia

3.6.1 S199aKNAIIUIVINITINYIAIENTNITUNNE 2563

1509 AsasasanugnssudinunsuuuindlauuaIsuNansIdaUEY
POPB wazduazuniinu

waluladwuuiindiauiuesstu (Next-
generation sequencing technology) @1u158
nonswaiugnssuiedlunludsdidinldesnesanisa
wazlusgavannluguuuvesdeyadiduilindlolng
awdu (Reads) Ward1UINYDIUBYAVDI reads i
wansnsfuiteldlunsAnunaduinalelmsiesiu
(Whole genome sequencing) anauiindlalvaiu
diuvesdunvasialusiu (Whole exome [ Ltrsaneind | LLLKLLL L
sequencing) drduiiaadlelndanizdufiaule (Targeted gene sequencing) d1duan$iduLe

(Transcriptome sequencing) AaaAluNTsANYINISIUAsULUafilinadan 1sLanteanTDIdY
(Epigenomic sequencing) LAYANIANBIAIIUVAINNA 8V T UL ITEUY (Metagenome
sequencing) tlusu dusumsdnwluadsitaiunsldimeiansnansiaiugnssutmnsiuy
indlaueisdulunisnsiaasudu Prolyl oligopeptidase B )POPB (Miisadastunszuiunis
Ribosomal-encoded and post-translational modified peptides (RiPPs) LagAuUMIBUa314
asfwozandfuludinfie Amanita Miduaungmadedinananunsalemsiduivlulsemalne
$uau 2 wiaUseneusie Amanita brunneitoicaria Was Amanita exitialis (N4 1)

AN 1 warasnegaiafiie Amanita brunneitoxicaria (A) wag Amanita exitialis (B)
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Tunsdifwuditheemsiduiivainmsiuussmudin wmd serunaverdmihiiansisagy
dndasnogrufiaffulrsfuusemuiingramaiesu funnsitedinsgsimatsivdnisngia
Angiasiviagldinadaniaaiidsiidediin Aededddiegiauinluliuimuin wazn1snnae
Anngiansdananluieaaviefinfiunssuiunsusznevemssanieinegsngiasuiansdl
asslinuiosniivSinamududuresansiivin venaniiiedafindsmsadiilnaidnvasll
asgUdnvuEmsdginendssaliinsssyriiadanugeenn asunsgruiithnliuoudiouvuns
yiplfdminevsedismgs wagliannsadiaseilanisiosuiaing andednindinaidedinig
UszgnaldBudsdisadestunssuiunmstaduangivesansivlufediafiaiiedauinisnsa
AATILINIUHTRNS

HaRINN1SITENUBY POPB woafinfiv A, brunneitoxicaria wag A .exitialis Su3iied
conserve area UL 5’-upstream 91U 6 amino acid Usgnounle Met-Pro-Pro-Ile-Pro-Trp
Tngusadinandanueysnvas wasiluguwuuiangvendiniwnuiialuana Amanita HanIs
FumBu amanitin (AMA) Tuifiafie Amanita wadeswdanuduiinunsia alpha- way beta-
amanitins Hd1uUsznaue98u 3 USiau Usenounie 1) Leader peptide 2) Core peptide i
Usznaudiensnosiluiidussdusenaundnaesasiv amanitin lneuiiigs core  peptide
sequences ¥4 amanitin TWFULUUTANT)-IWGIGCNP)-Uag Lusn (IWGIGCDP( finsneriilusiiaiuly
Fwad 7 lewn asparagine (N) uag aspatic acid (D) wag 3) Recognition peptide Tunszuiuns
FrFuAT1ERa1s amanitin nSAREAlY proline USal Leader peptide Way Recognition peptide 9
gn hydrolysis Tnateulwal prolyl oligopeptidases wagusiIauI core peptide ALAANTEUIUNIT
transpeptidation wag macrocyclization Ingiteulwsl prolyl oligopeptidases \fiead1a mature
toxins (A 2)

Leader peptide Core peptide Recognition peptide
Consensus T GIOT C RCRTORAT G OONCOE C TONTOCOITEN G G G GENNG G GVl GUi - IN00E G GIEGINE G G Gl G N GIVANGT C ORCTOCTONOTEGTG GEGEG
L Dimps N A T R BN P I W UG WG C WE P C'¥w G D D VW T A EpmEEE T R G HEN

:ﬂwﬁﬂ%ﬁﬂM@ﬂﬂm@ﬂT

1. ABAIphaAMA  ATGTCTGACATCAATGCCACCCGTCTTCCCATCT
M S I A I

T

\CCCGTGCGTC

TEBCTGCACTCCTCACTCGTGGCGA
mW A L L T R

T Lo

2. AXAlpha-AMA AT G SACA GTHACTEC
Mo S °p

ABTCCTCACTCC
T S mm | T

3 ABBewAMA  ATG

4. AX Beta-AMA ATG TCT MGACCC T THACTGCBCTCCTCACTCGTGGCGAG
VIOT AL LT R GE
alpha-amanitinlWGIGCNP,) beta-amanitindlWGIGCDP)
0
1-Isoleucingon Q\OQ‘(\ OH
WOH O/Lﬁﬁ . WOH o
W] H (o W] H
HN N})LN ’5'60\1 HN N?)\N o
8-Proling 8 oy L 6] WY
N NH o ’2\ NH o~
HOw O=g —, 4-lle HO N 9587y ",
R O gLy ol
o N\H/’\N,JK/NH o o \H/\NJK,NH
'\'43‘, o o H S g, © o "
g, -0y z P8ty om
‘9”79 NH; '/é’(“/ne ¢ 'Crey

AN 2 LARIDIAUSENBUYBIBUNBASTAANTNwasULFY

uananinmslesgidoyadelimunsseduluenadied® Maximum likelihood ua
Bayesian WUiEu POPB waz AMA fifnenmlunisustifinfivitadnsansiie amanitin nalusesu
ana uazvdadeaninsooonuuuanudtamzdmiulilumsiauuianssummanaiengsiiadiy
Tudsemalneffiuulilunsadsansivdananliludnvainvarsnguitetdunisaumsluns
fosu uazudafoutsznaluiuiides
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1399 AUYNUALATISHENIYD Candida species TuiUgaavsesruRBUnauLay
najuﬂfmﬁuluﬂszmﬁlwﬂ (Prevalence and isolation of Candida species in a
case-control study on acute diarrheal disease in Thailand)

(AHun1sU w.A. 2562 - 2563)

1599915892 fennduaimgdrdnyivihliAndasnaiviiegeedis
sailossluszmelnguaziilan lnenmsiugihedesas 10 - 50 asaalainy
doaunmuaslsa adlenadosnileaumuieialiasansaidadenie
syydfoldlusiesfoRnsvedismenuiaily silwlinsvanngueslsad
WY1934 u‘%ammﬁmmﬂmmmﬁuﬂ AalReadostunsinde agslsiny miam
L?JE)EJQML‘UUE"HLMMMaﬂ‘U@ﬂiﬂ’e}‘{Imiui’NLQEJ‘U‘W@‘L! Tnewdoannddy Téud 1de

wupdide 1h¥a way TUsladh uenand wuindes viedad Cand/c/a spp. szmﬂumaﬂumauiu
aldfansansliminlsals Insianizegs8s Candida albicans Fawufieuduiuswazanise
ﬁﬂﬁlﬁﬁiiﬂ@ﬂ%’]i”ﬁ’mlﬁﬁgﬂwﬁﬂLLa Alve) lagianiy c’iﬂaaﬁlé’%’ums%’nmﬁmmﬁwma%w&ia
Lwﬂmia ézjmmalﬂmmaLﬁzjaLLUﬂmEJUsvmau ¥l¥ide Candida spp. LasgAulaay SN
N7y (Overgrowth) LLauﬂi’lﬂﬁﬁww@@ﬂu’mﬂmﬂ@a‘i]‘i]’l'iu’iNLU‘LJL’J@WLHWUH (Prolong diarrhea)
aqwaﬁlmmamaﬁﬂmm o Tsanenunafunaunuiiy 8nwan1snsaasuunide Candida {]a]aguuim
pnsiAsTofiinaAeutigs

av e v vee a & . Y ! v |
AL UAlaAnwIAIUYNuAr IR Candida TudieE199331526U8993158 3 3ua
NANAIUAN 53U 710 F9819 LagimuIgnIaIsnizlenidie Candida NAN1SANYINUIN AIBENg
995¥Teuag 12 (85/710) ATIANUWR Candida 31 92 a1efiug MmedBimzuwenide Wensia
AATERlAeIT multiplex PCR way MALDITOF MS wuilue C. albicans C. parapsilosis C.
tropicalis wae Candida spp. 8u9 MUAIRU NMIATIINUTIYE C albicans 3NAIBE19QINTE
ME5 real-time PCR nuWesagay 20 (141/710) IneUledusunanteainiinguaiuny 10 i1 Ay
v ‘:il’ ‘*fl’ ! ‘g‘/ 4’1’ = o a . . | [
NMINAUIENTDIMNSAENTD WU gRTeIMILEEuTe SDA Belinsidi 5% pasteurized milk $3ufiU
g1UfTIue waramsuiian mCCDA ansaldusnanunansinsdnyaelalatvesite Candida ld g
3 Y1 v a & & P~ o [y & . A o £ X
Wiuladn duuuuelia/gasemnsisademadendmsunsianeniiie Candida spp.  NmuNTuL
AU MUNTRINAIBE19IATE LA YILARAUNUNITNITIVIATIEY WagyiTbAiNTTIBURaiiaIy
ATOUARNERU AR UANMIMINITUNmMENNg o iuNInTIINIe Candida %50l5AaNTe
ansatiddszgndldluniisauld  Godunmsdesenesdanuigieaujifinig ieifinda
AnaansamaiesluRnstunisesidadelsadndelnduseansn nd sy

nAdeilFTlenadshiauenanuinms lumsussa
Amsinenmansmsuwdassd 28 Yuil 26 - 28 e
2563 1 Buunavled Womesstll Smimuuny3 uarldsy
J1viaTesunaa Ussinnmaiiauenanumelianes a1

Current Research and Innovation on Diseases
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3.6.2 Best Paper Award

139918191NNANUALASUS19T8 Best Paper Award

1% I o P Ve = o o w

gaangUudunvzilsaldifensenuaglsali@ni udulsaniiaudAgynisansisaa
= 1 o ya v A ¥ A < = v 1 A a a v v
fawdinlutagduladieduldidonseniiaandeunds winuindivsednsamlunisdesiulsalaiiies
Sovay 65.6 wavingullfalidnagludndomdnuisriiidesnniisauwnawazlulagiudaiseau
gaanefodaasalindauuasnuateiiunluyniminvesUssimalnevinlildaiunsaldaisiad
mdauuaslunismivguuaztesiulsadindnlasgeiiussdnsnim fidedeldimunasUssiiuna
awsgayulnsdninemingsaietumearsialimndnuuasainiiuidne 6 Nunves 6 Janin As

a

fiwaglan guns Sunys mayauy’ uaseduuesuasUgy Jaduiiuifiiseaugsaeieased
Adauasuanduiiuifdsesnuiiaeldidensen lnefitelfoendr:auiidnuifiefiuiegng
amiuaresmentudeusosay 15-30 vasduuthufeuimuauasinduingsfesUfifinng
doimneidesauldgsieiugniudl 1 dwinimneseiuiunisiedeasiaiitidaunas 8 wlia 910
ngueasnluneaia fio w1ailseau (Malathion) nduansuliun fe Insfieniwes (Propoxur) uag
nquln3nseandunsied Ao wearhlumesiunu (Alpha-Cypermethrin), Tuiwun3u (Bifenthrin),
lginosiunsu (Cypermethrin),  1AAALUNIY  (Deltamethrin), saudailgalansuambda-
cyhalothrin) wag Wastunsu (Permethrin) Ingisuasasanisourdelan (WHO susceptibility test)
MnnsvadouBuiiy wud geansaniiuiidnuiedeanafifidausasiindnaidae fidnsine
voagsmesinifesas 90 muinusivesssdnizeusiolan Mntu FfeddldNmunassayulngda
aiifanseongrdiduihtuneussmenylasiuudindusetihiunenssmenslavey thiuveu
sTmpdLAYAIING T AkarUITY s ATlavhanelelsulutuussenne Tngtinan o
assimutulunagoulsyavinalunisidngsaeiomandiiifauiasaniiuiidnelugnszan
(Glass chamber) LLazwmhwﬁmﬁmsﬁéﬁ’qﬂdﬂﬁﬂﬁx%%%waiumiﬁﬁﬂqqmaﬁm??amsmﬁﬁﬁmLL:uaa
Tnglisnsmevesgeatstiufoasiadimdauuasin 6 iufidnwives 6 Fminfesas 100 Tu
vosUftRnts MmiuAdldthiuuuundesusiasdsaieidagmetufoasadiminuuasssi
‘Viaaﬂgummﬂ‘d‘wmaauﬂsvmnﬁwa’[,um':?ﬂwmmmﬂmaamﬂmmfmLLmaﬂuwuwmﬂamuLLau‘wmm
UszaAvduad Tnelvidnmevesgaansthueasiaditdauuadly 6 fufidnwves 6 Sminfesas
100 wuiReafuluiesufoing Inenandnildaneuisedlddnmiluduaamsdounindaunis
{]ﬁyﬁywizmmauﬁm%ﬂ’msﬁﬂim%’wéﬁumq{jiymLﬁai’uﬁ 13 @Ay 2562 LLazmﬂaaﬁmmé’ﬁ%
inlldlunsitmusesenundnfauriausdsnfeiidussaninamndedulumatidngareansiad
fdouuasiiidunnngilsadug luusemelng Imamamu‘i%’sﬁlﬁgﬂdﬂﬂﬁ’nauaLLUU‘[‘UaLma% a7
Health Innovation Tudei3e4 Evaluation of herbal aerosol spray against insecticide-resistant
strains of Aedes aegypti, vector of dengue and Zika viruses lun15UseuivINIsUIUIVIRLREY
wsztAgsAidoslulonaumauenansys1wiSususIvIAlen (Intemational ~ Conference  on
Advancement in Health Sciences Education and Professions: Synergy and Reform for Better

Health (HSEP2019) in Cerebration of the Royal Coronation Cerernony) SewineSufi 11-13
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WOAINIY 2562 4 LUIUITUAD WNTUA ADULIUTY LUANENE NTUNNUNIUAT LAZNAIIUITY
Ainaalasusieta The Best Paper Award

=% = &
Southern, - Capital ¥ Nanyang Polvtechmic
\L’\\[l I:un[bhm' fg Wl ntec E \ i P h,e; ¢ -0-
niversity e Bl 4 ntemationa|

Certificate of Best Paper Auward

is presented to

Jakkrawarn Chompoosri
for the outstanding paper entitled:
Evaluation of Ferbal Aerosol Spray against Tusecticide - Resistant Strains
of Aedes Aegypti. Vector of Dengue and Bika Vinuces

Presented at the “International Conference on Advancement in Health Sciences Education
and Professions 2019: Synergy and Reform for Better Health”

11 - 13 November 2019
the Miracle Grand Convention Hotel

Bangkok, Thailand

7‘ Samc (fan/

Somchai Thammasarnsophon

Chancellor of Praboromarajchanok Institute
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159918191NNANUALASUS19Ta Best Paper Award

mm'luﬂsz?ga.l International Conference on Advancement in Health Sciences
Education and Professions (IHSEP2019) Jufi 11 — 13 waddn ey 2562 a1 lsausudisia

WNTUA ABULIUTY LUARENE NFUNWUNIUAT

Development of B-Soy starter for bio-larvicide production for control of

Culex quinquefasciatus mosquito larvae

gasrargynelmindamaisisuaviazaiieauionsausiayiu
Useuvu uae ENLU‘U‘W’]‘MJLHIS?’WLVHGU’NLLauIGEJmJ’eN’eJﬂLﬁ‘U narfdngslu
Ussinalnefouldarsiaidaind1aindssana daanaddidngniuag
insgs ansediarifsunsesoguninuaslssevy Helfidunami
wilieiidinseainnisnaneiusuaziodoasaiily dwaliinistdngs
danndudoutiu naanunisidatgmarnaianddludanndeuyinlmiufie
sodsiTieluszuuiina fafu msldqAunidansssumiitauaudidelsaly

wuasindumadenuilanalsiianuauls lnsanizgdunidnguuuaiise

1%
o

Wu31 Bacillus thuringiensis subsp. israelensis (Bti) Wunuaiienddnaningdlunisidngnings

9
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5.1 Global Health Security Agenda: GHSA
(Detect 1: National Laboratory system)

Tusuuszauna 2563 LUTININI8N1581515U8v03UsZALAzYa9lanag1auIn 91N
InganTsalszunlvgvedlsa COVID-19 naanfiaa1twidedInemansaisisaaulanisuninunion
\iesessunssruiavendenUitniuietwailios ilianunsansiadueasigainsulaniely

3 Ju waziinun3snsnsratugaslsalanieglu 5 fu dwalifiniseuaulsaldsimsiunis

9n37 COVID-19 Fmdulsafiduwsliuazdu Public health emergency of International
Concern (PHEIC) ni ety wiihasdnseunsielanaedslivszmedumsnisfinnu ansun dadiu
Usgloviivesnsudsihudeyaliuiununnadieanunsaldusslovilunmsauaulsaliviuviagd Feld
uwsthy whole genome sequence HusruLATaU Y GISAID Fauvenanduiesufiinissnds
(Reference laboratory) wazvesufjufinsdemsiasie (Referral laboratory) vatesAnIsaudelan
Taglsuvstiudeyaisnisnsramaresufjifinig iuesdnmseusilan wielvmuissusingg awnsa
ihllHUsslovflunsmununisssuinveslsa COVID-19 agnasasinu szninefidslaifiifngad
LAy UTeMAINATTILYeteIRnIsaundtlan uenanianituy SefunTiadiegsinyseine
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antuAdinenmansansisugy  dnduienssulugiusysemagiin 1nseaumsiuasiny
gunnlan YaRanIsu seuurelURn1sa1s1IuguuriaYnd (Global Health Security Agenda,
Action package Detect 1: National Laboratory system) usausid 2558 (2015) quiadagiu e
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resaa3adneesfoRnsasisuguszduginn Ju lagldfunsaduayuain USAD  neld
U4 Infectious Diseases Detection and Surveillance Programme (IDDS) Immjwﬁﬂﬁlﬂu‘ﬁuﬁ
dmdumsuaniasuBous wslludeyarnauazand afemnusudlelunsiaunanssouziy
veafuRnnsansisnan naenauliiensdeanssewinatu Taefinuled therphlnet iuunanviesy
ﬁm%’mwi’m%’a;ﬂaLLazﬁaaﬁiizwdwaﬁu Tnefifunuanuszwmesngg enanlu editorial board e
NINTUIVOYANDULNEUNS ftvunuszgusinfuienazadaiuszuudszaunislng eifn
anuMsnl COVID-19 szuiansussyaiedotianauradedl 2 Huduun Jaiffanssuiiientu covip-19
ynads fegnatu nsUszguaiadt 2 e 28 unsAw 2563 frsen1sUszedes Preparedness for

Corona Virus Outbreak: @180 31U Auny Wewans wnade denlus HaUTud uaglng
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nangmnsuvergnatiielnausuaiglulseina 3aladnlviindnansiiie Train-the-Trainer Judn

nangasnile Mme

nanudnsadinarinlilnegnivaweslugiusUsemafindiussuuiesujianis
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research and lab readiness boost Thailand’s campaign against the novel coronavirus Wiau
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5.2 Polio eradication and emergency response

h¥aluale (Poliovirus) LHuannielsaluale fuasasiienmanduniogouusadoundu
(Acute Flaccid Paralysis) lh¥aainsaunsnszarsainaugeu Tasifnerginit 15 iflunguidese
Tsail luunensdilfaluaToaunsoyngnidnssuutszamuagyinlmansumald faudd we. 2531
Husuanguaelsalualevhlananasnit 99% dadunainanmsthisdulualemlflunisaiaady
piuidlsitudnailansufssemdlnedaes  Tasesdnmsouidelandatimneniadrslualel
vualulud a.a. 2023 ioussquimanelunsidnluale minsaudegldsaiiefuianuega
soiflowisludunsiaduaiandduiy maihsefuasfunidiisegamniuasdvssansam
safansasaiesginhialualeludtasuariunndoumnaiesUfiRnisfilinagndesuiug
Aunssumaniifuegebslunisnganisuninszarsuas trdanslfalualoaneiugsunse (Wil
poliovirus; WPV) LLﬁzh%’ﬁI‘UﬁIamEJWuS:"'JJﬂ%UﬂmEJWuﬁ: (Vaccine derived poliovirus; VDPV) ¥
uannlan uenanmssdiufanssuiildnanundredull Vssmalnelddaiunugmseansnisning
analsalualevesuseimealng U ad. 2020 — 2023 (Strategic plan for polio eradication, Thailand,
2020 - 2023) lelmbsruaieterinasguaziontulfiduummdunsiuedeunasnisuas
Usganunsalivnunnaadudlelulufiamasieniu

el iRn139198n 5993 adelualevesanduideivenmansaisisagy 1w WHO-Polio
Regional Reference Laboratory in South East Asia Region ﬁﬁ‘ummmﬁ'}ﬁzy‘[,umiaﬁfuayuimmﬁ
nmndnalualevesuszma nefuihfindnlunisnsradseishialualelugiae AFP vesUszmnelne
wiha QU warRvediaaw venanddivinflunnihseYihalualoludanadonvesUssmelneg
waziuUadnde Tagluudarlduldiiiunmansainseimiadalualelugias AFP $1uau 1,000
~ 1,500 fhegs wazlgrndunisidseiihdalualeluaunndeuosUsemelnenaziuiialay 270
freg1e wamasiiunulurag 5 Iiuandslifinnsnsaany Wy wie VOPV sislutithe AFP uas
Tudsundou ogalsfnuninidsefvhalualemaiesujuinissuludosdiiunsedwseliles
wandieflosiunisnduinende WPV uag VDPV gusswelng fesUfuinisdredemnaitdedeluale
Iﬁﬁﬂﬁnm’mﬁﬂ‘l‘m’ﬁgﬂLﬁﬂﬂiﬁﬁﬂ’]iWUL%@ WPV %38 VDPV luussina (Poliovirus emergency
response plan) taglatnsdariuwinianiswssuanunsaunaulin1izanidy nsdlian1sseuln
Tselualovasuszinalng aldinsdnussqudal foRnis msdeuunusdourumiounauldnioy
anidu nsdiinnssvuialsalualeluiiufideduud 2 addlul 2562 uaw 2563 Taeineey
iwwseIeAuNsEsHasagiiauiy msehseiuaraungUle vieslfuRnisasiaidadeludle uay
WHO whsiudsyyulnensauiiesiy

H571897U: eeUfjURN159198an 5393 ladelUAle (WHO Polio-RRL in SEAR)
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