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Food-borne Botulism Type B Outbreak associated with Fermented Soybeans,
Maehongson Province, Thailand, December 2010

Hirunwut Praekunathaml, Phanwadee M.l, Sapsoonthorn S.é, Kraikrerkkiat K.6, Tonwattanakul N.6, Chenwitaya C.3,

Chummanee T.Z, Chaifoo W.7, Photip J.6, Mongkol A.Z, Pienwicha S.S, Kamhaeng T.a, Doung-Ngern P.1

'Bureau of Epidemiology, Department of Disease Control, Ministry of Public Health, Nonthaburi, Thailand
2Maehongson Provincial Health Office

*Office of Disease Prevention and Control 10 Chiang Mai

‘District Health Office, Mueang district, Maehongson

5Pang Mu Health Center, Mueang district, Maehongson

6Department of Social Medicine, Srisangwan Hospital, Maehongson

7Pang Mapha Hospital, Maehongson

Abstract

Background: Fermented soybeans have never been linked with botulism in Thailand. In December 2010, 3
patients with acute gastroenteritis and descending paralysis were notified from Maehongson, a northern
province with concentrated hilltribe population. An investigation was conducted to determine etiology,

identify source of infection, and implement control measures.

Methods: We reviewed medical records of admitted patients and performed active case finding. A suspected
case was defined as a resident in a hilltribe village who developed at least two of the following symptoms:
diplopia/blurred vision, ptosis, dry mouth, dysarthia, dysphagia, dyspnea, or extremity weakness during
November 15-December 15, 2010. A laboratory-confirmed case was identified by presence of botulinum
toxin or positive culture for C.botulinum. Environmental inspection and review of cooking process of the

suspected food was performed.

Results: Of 9 villagers who ate fermented soybeans, 3(33.3%) met a suspected case definition. They ingested

>50 grams of fermented soybeans before developing symptoms. All cases were hospitalized; one required
ventilator; no deaths occurred. Other two (22.2%) persons who ingested <50 grams developed gastroenteritis
only. Leftover fermented soybeans and stool specimens collected from 2 cases were tested positive for
botulinum toxin type B. Investigation revealed the index case cooked fermented soybeans first time ever
and her cooking process was different from experienced cooks including: short boiling time <2 hours, low salt

addition level, and no draining of fluid by products.

Conclusions: A point source outbreak of food-borne botulism type B was associated with home-made
fermented soybeans. Improper cooking by inexperienced villager may have fostered C.botulinum growth and
toxin formation. To prevent future botulism outbreak, raising awareness of botulism related to home-made

fermented food and proper cooking process should be widely promoted.

Key words: Food-borne, botulism, fermented, home-made, soybeans, cooking process, Thailand

http://www.boe.moph.go.th/ (WESE
Weekly €pidemiological Surveillance Report Vol. 43 No. 3 : January 27, 2012




TinsZonn
Tuzsinutlszwnn

49101 JUNFIBINT Uaz Fanew Beea

agunismeradeudnanisszunavedlsaluseuduni

(Outbreak Verification Summary)

Audlszisdauauaiouiis d1inszuininen Surveillance Rapid Response Team (SRRT), Bureau of Epidemiology

< meow@health.moph.go.th

do1unisallsausesrduanin

3 s¥ui1edui 15 - 21 uns1AN 2555 diinszuiaingaladusigaiunay

as2vdaudayaiilisyiimiesruiaingt wulsavamugnisaifinaule dail

<
darunisalnnelulsane

1. ftheaiinanlsn 2 518 fiuszaruAidusuazgin

o

Jadauszaaudidus uiendslne a1y 29 U adin

[V PO ° o ° a a o A
UG BENU 8 ANUALNIZUAN BILABDLUDY LsuU8UN 2

v v
UN3IAN 2555 1Ia1UsEanal 22.00 U. A2881N15818Ma0 Uan
4 LY 1 4!! Y = U g ' <2 %
e Jugedu fuasfionisuinuiuvisannduiasareiduui
110791 20 A9 FelUSunisSnenfilsanenuiauseaauAsius
2 v & o '
wnndsulisnenlulsawenuia wnzidaainfaagng Rectal

¥ ¥

Swab WuLa Vibrio cholerae El Tor Ogawa %@ Salmonella

group | uaa Blastocystic  hominis  fUaeldTuen
Doxycycline Buscopan, Domperidone, Simethicone,

Omeprazole uaz ORS wd? 21M1sAvY  Aiu SRRT  Tuiud
dauauuazAUANlIALET 3NMTHRUAIUAININE UL
IdFuelutui 2 unsau 2555 FeffUsuazinausauaudn
5 ausausuussmududnyinlavesuuasgaasiideainsaisiu
2MINANTU AIRINUUYTEIIN 10 FIlus fUreselizud
a1nsUInvivsuazaevan Uil 4 anTiAu 2555 190 2.00 U.
< S o v Y o o ' a & 2 @
wwauAunienswusuusEmududidenatudiedun Tusu
o a ¥y g v ¢
nsinwiunungUsuenvedlsaine1unalszaruAitus A
linuwenalsalufaegnegaaise dauiouimaedn 4 au il
IMIAAUNG wazHaNITWIZIWaINA8E 19t liNAaUNT
4 AU BYIzNINITINANIIATIAARE U ANLAzU IE IR UaIN
1 P T ad o % a o ' g
grugae lasurnuduiiussunasaunanewienily dauin

I

T duunyszmgdnunlildriunisuiudgeganmiuazin

o ' v 4 o Y J v <)
ANWUSADUVINYU °luU'1uWﬂg¢,1J':aﬂaumaazmmmmﬂu

9

b=}

= a v ' v a a LR 13
suidsuiseudon ldwudUrenaanTuyuou Liliguledqe
21N13999152 398 T easdaUed1gaRinn s Su

ad v ¢ a

o P a v =t o

1330 15IN81U1aUTERIVASTUSHINAAUNR WEauil LA ¥
= R Yo o a v = a '

Z“!"Uﬂﬂ‘lﬁl"ll,l,ﬂﬁdﬂﬂﬂ HEUNE LLazﬁy"Iﬂﬁdﬂ?ﬂtiaﬂq%?‘lﬂﬂ"la?uuﬂﬂa

NFUIAVIRMNST UaENITEUINUIBEWINGIN

o o < L7 < = ) 1
Jwmdagiia gUleanvie tne a1y 7 ihiou aguy 5
aruanizuia sunawdisagiin Budieduil 6 unsiau 2555

PaUsEanu 19.00 U. A28an15i kY 91 Reu daun aneduiin

a

11NN91 10 AS9 daunde wazdu wnsawaldsunissnen

faa o

TssngruraaBszguialuiudl 7 unsiau 2555 unndifiade
Acute gastroenteritis uaz3uliFnununungUaelu e
2NA79819 Rectal Swab Wul¥a Vibrio cholerae El Tor
Ogawa ##dl@3UN133NY1 8M15ATU Tid SRRT Tunuiisauaiu
uazauAulsAudd wudrdniiduiserdesgudnugiduden
2 s L4 ’0’ L4 ¥ ] 1 & = =
andunn e Wesdanliazerauazliilussdeu &
y & v & ' Yo a0 3 A Ay
a1msAnsiianansFuiivaglugiudin dueunnunlaign
guanwae Muashuurnnuawisllaglildusuugenaninid
UnAgUasanunnnsandundn windeladashiuuuainvan
wsmazldunvadugnusuu anmsaevaulisnansaszyiia
vasamsuazunaslsalaegnesdaay inugulssneduly
AsauAsInsaluyl Nuleg1seswazinandugUae
uagiungemngUeTuusemuluiun 6 unsaau 2555 U
30 799819 wAzA288199 TV AR AL Ue/HTulgamns
39U 15 A99819 dawnzia Vibrio cholerae O1 wag 0139 #
¢a 3 ¢ o o y & o
AudInemansnisunnding inaaunndaegne wieailldli

v o a v

= X v v o
guAnwILAKUY Jaune granUsnasiuIznauaInieees
493n81d9UYAAR N15§VIAUIABINIT LaLN15EVIAUIA
a v | ° & v g v dyw P &
fauanden Yrevinaewalsalurisedy/daundiuguas sams
UszanuasdnsunasasdiuiipsdiulazanIuuInImeNsunng

1 e L < 4 4 1 yva
uazgasnsugunnuidludminginalviiisefeedelnd®a vin

vy S ' ' a v a o
nugUqeniiannisgaansriedeusiviaasdeeiinanlse i
WuAIaE19gaRsTdenTINzYRaianlIAYN Y

2. psluiwanmsauuuwananeslsdnlsaSauui

=S W o = vy v dl' v a
NU WRIAUUNYS WUﬁdﬂ’Jﬂﬂ?ﬂaﬁﬂqiﬂau‘lﬁ UNNI8UBINIT

http://www.boe.moph.go.th/

ClESE.

$1931UN18101$35IN1352U103N8IUS:AUNIR UR 43 a0UR 3 : 27 UNSIAU 2555



haias drewman Wieandeusiudog sendnanan 9.10-15.21 u.
vaeduil 19 unsAu 2555 594 83 518 Sms1aederas 11.17
91g5Ening 3-13 U Wfumsinwitlssmenunadaaduguam
AUAINGUNTIIINNTN 62 518 Tsaneruraundivg 21 518
\Dudtasusnynas laildiiudagnsanguasdemsaamite
ralsamsfasufiiRns udsldumssnu emisaau

Fuil 20 unsAu 2555 fiu SRRT  FendauunyFuas
dinauanznIsunIsaMIsUazeandaUauLazAuANlA
Tuiluft \oskumuinludiudl 19 unsau 2555 wdasiany
Wuvassadeualsaseulivinau diumaniauugeldduy
wionhudeusmnanundsnszansusiineegluvanoudias
nyamnamnuas ludsnnalsaseudng q Tudmdauunys s
7 saeu TasuniinialsaGouiagunssssiiniauldFuduuy
pawanaweslsd sadenlnuan (uaengiuil 26 unsnAu 2555
wazuil 30 uns1Au 2555) LaUsEaNAL 8.00 uvBsTuReIfy
nlsaFeulduanuudandalfuiidndniFeuduayuia 1 e

UszaufineUn 6 7 743 Au Auae 1 99 UNEEUUINALANUY

b4

Tuuszanmueiegeuda Seidndnuafisanie madususdoud
tnBeuduazyaide iewnangamglivesuuszvinanisvuds
Laildmuunsgiuiivun iudiegsuaivisanlsaieu
$1uau 12 99 wazunTiuvEenszaIBLLBN 80 gudwnTIauITe
relsaiinsuinenmansnisunng agssuinesena linutinGey
TsaSouduii 6 LMaﬁ%’uLLasﬁuuumni{%’ummiﬂmﬁmﬁuﬁh
Fuit 19 unsAu 2555 UnevFesianisiaund

[ ' a

3. ldnnmdwsu 1 518 AFemdanin gUeve dywa

{ 1w

a1 91g 19 U agivgdnuidaiye Ussinanain ¥nsainny 2
sualalng dnedunnsdszaa 15 Alawns Budledui 4
UN1AN 2555 fea1n15ilY Uanfses wazeleu daudl
< o y X o @
2MMs5MaLde nsedunsedne wazuandseranndy Wiumsinm
saneUadup1eiun 10 ansiau 2555 wwndiulisnuly
Tsaweuna wnzideannilegnainludunasnulda Neisseria
e e v Yy o af

meningitides #84lA3UN153NE¥N 81N15AVY

#iu SRRT dunadunvsaualukazatuaulsalunui
wdq Wanunsaszyunaslsaliagnetnmu Tugas 10 Junsulae
¥ a £ MY a R M v
dUrsuazaundnluaseuaialildifunisesnuanugtu udld
Tugrseunaaireafdlungtiu linugureselniluguyu

1YY o o

w¥ounslvien Ciprofloxacin ungduiasiudnu 6 au faun

Tulseneuna 10 Ay wazy1atruneglungdiuieiuiu

#Uae8n 97 Ay

ganunsalfneussne

1. aarunisailsaldniaunluau sewdneduil 1-24
unsAu 2555 asmsesunsislanmenudUsdudulsaliviaun
s1¢luvasl w.a. 2555 524 5 578 @18 4 519 dns1UeANeY
%oway 80 1uwe 4 118 e 1 918 81gsEVing 2-39 U 1ade
19 U fiszifdunadniUnUnensedniUnUnene 4 518 8n
1 579 agszninemsaaualulsa nszanely 5 Ussna Fail

1) UszmadBud Wuwieeny 31 U 9andles  Fayium
governorate 3uUa83udl 1 unsiaw 2555 SUseIRduaER
Yniidedls wasldZunmsine ensivu

2) Yszimaduyyr iWuanyne a1y 2 U anndies
Banteay Meanchey Butaedufl 3 unsnau 2555 fiUszSa
Fudadn$UnUasme meduil 18 unsiax 2555

3) Uszinadu Wuvie 91y 39 U 9anifles Guiyan
F9wdn Guizhou  Bulaetuii 6 uns1Au 2555 aneduil 22
UNSIAN 2555 agjszwﬁwmiaaumu‘lﬁsﬂLLaz{]ﬁmﬁm

4) Uszwadulaihide Judnvds 01y 5 U annudies
a1nden Budleduil 7 unsiau 2555 SuseiRdudauniisiu
wazgjUnedudulsaliniaunseil 183 vesUszina (ve ang
23 U Butaeduil 31 §uanaw 2555 medufl 7 unsiaw 2555)
aeuil 16 unsIAx 2555

5) Uszmadeawa Wuvie 91y 18 U 91nudies Kien
Giang Budaeuit 10 unsiea 2555 SuszSAmdaiiaedls e
Fufl 16 uns1Au 2555

521390 W.A.2546-2555 asanisousislanl@susieau
fUretudulsaldniaunsiu 583 518 ane 344 518 dnsdae
meevaz 59 nszanely 15 Ussne dedl ulaii@e (Wow 184
579 Ae 152 519 ans1Uaeneiesas 82.61) 88UA (Uae 159
518 MY 55 518 sns1Uremeiesas 34.59) eauiy (Uae 120
518 a8 60 578 dns1UeAe5euaz 50.00) Iu (Uaw 42 51
Ao 28 518 ansUlemeievas 66.67) lne (Uae 25 518 Ane
17 518 dandleneiesas 68) fuyyr (U2 19 18 ane 17
518 dnsaemeTosas 89.47) ash (e 12 518 ae 4 518
ans1Uaemeosas 33.33) ongesludu (Uae 8 518 ane 5 519
ansaeaeioas 62.5) 850 (Uae 3 518 e 2 578 8as1Ue
me¥avay 66.67) Unidanu (U 3 519 a9 1 518 9ns1dae
ae¥avaz 33.33) Usnaund (Uae 3) a1 WU 2 519 ang 2
579 dns1Ureaeieraz 100) 1udGe (Uae 1 578 @e 1 579

ansUeneoras 100) wiwazdyd (Uqe 1 518)

http://www.boe.moph.go.th/

Weekly €pidemiological Surveillance Report Vol. 43 No. 3 : January 27, 2012

ClESE



4

- o/ ) N\ o &
S = 1 ﬁ@az/mwmzﬁsm(}%smvmvnmmwm TYMTUMNN 3
W\ [ s1eeulsa J

\ e~ inaoessio

Reported Cases of Diseases under Surveillance 506, 3" week

DA gets06@yahoo.com Auddayanieszuininegl uazdheunsgiuuazideszuiainenlsaiade d1inszuininen

Epidemiological Information Center, Communicable Disease Epidemiological Section, Bureau of Epidemiology

v o

A13197 1 Iwugilsuandetinaelsaindend1An arnnsiEsedmieszuinine Tnewieuiisuiugdaanaiifeaiuves

o

Urou q Uszwdlng U w.a. 2555 §Uaifi 3

Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year, Thailand, 2012,

3" Week
Cholera 0 2 0 0 2 36 2 0
Influenza 236 458 365 173 1232 2893 997 0
Meningococcal Meningitis 0 1 0 0 1 3 1 0
Measles 59 146 69 18 292 306 233 0
Diphtheria 0 0 0 0 0 2 0 0
Pertussis 0 0 0 0 0 1 0 0
Pneumonia (Admitted) 1548 | 3328 | 2216 | 1161 8253 11034 6749 11
Leptospirosis 18 37 25 12 92 179 74 1
Hand foot and mouth disease 143 249 191 109 692 1239 552 0

fiun: drifnausnsisuguimdn wazdtneunsle njammwaniuas waz drinszuiainen: sruTateyalunmsausziuuszma
Foyalumssazgnuiulgmndan Saquszasdifionstiosiuniugulsn/fe uvdn fuiduseauaifvedsay 4
daulgiiunisseau "Guasiiads (suspect)” ily "guasiiBusuindulsatiu 4 (confirm)"
Hoyasinsiasundasdounddldnnduai dlinasideyadunnitegtulusredduenansivanis

* gnuaudUae 4 dlansiangn (4 duani Aalu 1 ¥29)

** gaunugUaeluga 4 fuawinountd, 4 flaniideaiuividegiu uas 4 dUanivas vesdeya 5 Udounas 15 923 (60 dUanh)

IR IU WE
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Table 1 Reported Cases of Priority Diseases Under Surveillance by Compared to Previous Year, Thailand, 2012,
2™ week

Cholera 2 0 1 0 2 40 2 o}
Influenza 367 127 360 221 1075 2787 495 o}
Meningococcal Meningitis 1 0 1 0 2 2 1 o}
Measles 121 21 81 54 277 287 142 0
Diphtheria o} 0 1 0 1 2 o} o}
Pertussis o} 0 1 0 1 1 o} o}
Pneumonia (Admitted) 2792 979 2341 1486 7598 10726 3788 o}
Leptospirosis 34 7 40 17 98 195 41 o}
Hand foot and mouth disease 215 85 224 139 663 1238 304 o}
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TABLE 3  Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province, Thailand,

3rd Week (January 15 - 21, 2012)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2011 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2012 POP.
CASERATE  CASE CASERATE  CASE DEC 31,
REPORTING AREAS*  OCT NOV DEC TOTAL TOTAL JAN FEB MAR APR TOTAL TOTAL
PER 100000 FATALITY PER 100000 FATALITY 2010
© C © C D POP. RATE (%) C © © © © D POP. RATE (%)
TOTAL 3966 4610 1939 68099 61 106.61  0.09 648 0 0 0 648 1 101 015 63,878,267
CENTRAL REGION 2459 3381 1241 35557 22 164.44  0.06 365 0 0 0 365 1 169 0.27 21,623,488
BANGKOK METRO POLIS 794 1758 531 10898 5 19115  0.05 130 0 O 0 130 1 228 077 5,701,394
ZONE 1 146 175 65 3607 3 10345  0.08 30 0 0 0 30 0 086 0.00 3,486,866
NONTHABURI 76 8 35 1354 1 12290  0.07 2 0 0 0 22 0 200 0.00 1,101,743
P.NAKORN S.AYUTTHAYA 17 17 1 699 1 89.38 0.14 0 0 0 4 0 051 0.00 782,096
PATHUM THANI 25 38 14 838 1 85.02  0.12 0 0 0 4 0 041  0.00 985,643
SARABURI 28 34 15 716 0 11597  0.00 0 0 0 0 0.00 0.00 617,384
ZONE 2 181 186 59 2165 0 136.13  0.00 4 0 0 0 4 0 277 0.00 1,590,419
ANG THONG 27 18 10 355 0 12457  0.00 30 0 0 30 1.05 0.00 284,970
CHAI NAT 30 34 14 357 0 106.59  0.00 4 0 0 0 4 0 119  0.00 334,934
LOP BURI 124 133 34 1399 0 185.09  0.00 37 0 0 0 37 0 490 0.0 755,854
SING BURI 0 1 1 54 0 25.16  0.00 00 O 0 0 0 0.00 0.00 214,661
ZONE 3 351 297 135 5639 6 18059 0.11 25 0 0 0 25 0 0.80 0.00 3,122,519
CHACHOENGSAO 159 151 67 1883 1 279.40  0.05 00 O 0 0 0 0.00 0.00 673,933
NAKHON NAYOK 11 6 1 262 0 103.67  0.00 00 O 0 0 0 0.00 0.00 252,734
PRACHIN BURI 40 4 12 822 0 176.18  0.00 10 0 0 1 0 021 0.0 466,572
SA KAEO 27 21 6 802 1 14740  0.12 10 0 0 1 0 0.18 0.00 544,100
SAMUT PRAKAN 114 78 49 1870 4 157.78  0.21 23 0 O 0 23 0 194  0.00 1,185,180
ZONE 4 420 419 180 5089 2 150.34  0.04 47 0 0 0 47 0 139 0.00 3,384,947
KANCHANABURI 0 0 13 697 1 8300 0.14 10 O 0 1 0 012 0.00 839,776
NAKHON PATHOM 158 140 67 1414 0 16437  0.00 39 0 0 0 39 0 453  0.00 860,246
RATCHABURI 200 239 75 1917 1 22847  0.05 0 0 0 2 0 0.24  0.00 839,075
SUPHAN BURI 62 40 25 1061 0 125.44  0.00 0 0 0 5 0 059 0.00 845,850
ZONE 5 290 250 93 3628 2 218,67  0.06 5 0 0 0 55 0 332 0.0 1,659,111
PHETCHABURI 51 42 13 1240 1 26722  0.08 10 0 O 0 100 0 216  0.00 464,033
PRACHUAP KHIRI KHAN 41 31 25 656 0 12885  0.00 14 0 0 0 14 0 275 0.00 509,134
SAMUT SAKHON 165 130 45 1254 1 25494  0.08 24 0 0 0 24 0 488  0.00 491,887
SAMUT SONGKHRAM 33 47 10 478 0 246.32  0.00 70 0 0 7 0 361 0.00 194,057
ZONE 9 2717 296 178 4531 4 169.18  0.09 34 0 0 0 34 0 127  0.00 2,678,232
CHANTHABURI 42 42 12 816 0 15856  0.00 2 0 0 0 2 0 0.39 0.00 514,616
CHON BURI 109 129 65 1830 0 139.03  0.00 9 0 O 0 9 0 0.68 0.00 1,316,293
RAYONG 105 113 77 1424 4 22733  0.28 2 0 0 0 2 0 351  0.00 626,402
TRAT 21 12 24 461 0 208.67  0.00 10 0 0 1 0 045 0.00 220,921
SOUTHERN REGION 411 401 339 5451 8 6130 0.15 124 0 0 0 124 0 139  0.00 8,893,050
ZONE 6 146 127 89 1916 3 5439 0.16 37 0 0 0 3 0 1.05 0.00 3,522,442
CHUMPHON 17 16 4 283 1 57.76  0.35 00 O 0 0 0 0.00 0.00 489,964
NAKHON SI THAMMARAT 49 40 18 808 1 5307 0.12 7.0 0 0 7 0 046  0.00 1,522,561
PHATTHALUNG 54 43 49 475 0 9322 0.00 26 0 0 0 26 0 510 0.00 509,534
SURAT THANI 26 28 18 350 1 3499  0.29 4 0 0 0 4 0 0.40 0.00 1,000,383
ZONE 7 113 117 113 1573 2 85.65  0.13 33 0 0 0 33 0 180 0.00 1,836,621
KRABI 50 49 58 718 1 16593  0.14 2 0 0 0 2 0 508 0.00 432,704
PHANGNGA 16 1 12 284 0 11220  0.00 00 O 0 0 0.00 0.00 253,112
PHUKET 21 7 16 216 1 62.60 0.6 50 0 0 0 145  0.00 345,067
RANONG 5 14 4 80 0 4370  0.00 00 O 0 0 0.00 0.00 183,079
TRANG 21 36 23 275 0 4417 0.00 6 0 0 0 0 0.96 0.00 622,659
ZONE 8 152 157 137 1962 3 5552  0.15 54 0 0 0 54 0 153 0.00 3,533,987
NARATHIWAT 16 23 39 319 0 4327  0.00 12 0 0 0 12 0 163  0.00 737,162
PATTANI 11 16 8 155 0 23.65  0.00 0 0 0 2 0 031  0.00 655,259
SATUN 32 32 22 333 1 112.06  0.30 0 0 0 0 0 0.00 0.00 297,163
SONGKHLA 84 76 65 1044 2 76.93  0.19 40 0 O 0 40 0 295 0.00 1,357,023
YALA 9 10 3 111 0 22,77  0.00 00 O 0 0 0 0.00 0.00 487,380
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TABLE 3

3rd Week (January 15 - 21, 2012)

Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance, by Date of Onset by Province, Thailand,

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2011 DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2012 POP.
CASERATE  CASE CASERATE  CASE DEC 31,
REPORTING AREAS*  OCT NOV DEC TOTAL TOTAL JAN FEB MAR APR TOTAL TOTAL
PER 100000 FATALITY PER 100000 FATALITY 2010
C C @ C D POP. RATE (%) C C © © C D POP. RATE (%)

NORTH-EASTERNREGION 667 464 215 14942 14 69.26  0.09 70 0 0 0 70 0 032 0.00 21,573,318
ZONE 10 26 22 4 732 1 2042 014 2 0 0 0 2 0 0.06 0.00 3,584,657
BUNGKAN 0 0 0 43 0 10.66 0.00 0 0 0 0 0 0 0.00 0.00 403,542
LOEI 16 10 2 308 1 49.35 0.32 10 0 0 1 0 0.16 0.00 624,066
NONG BUA LAM PHU 0 0 0 94 0 18.69 0.00 0 0 0 0 0 0 0.00 0.00 502,868
NONG KHAI 2 6 0 139 0 27.29 0.00 10 0 0 1 0 0.20 0.00 509,395
UDON THANI 6 2 148 0 9.58  0.00 00 0 0 0 0 0.00 0.00 1,544,786
ZONE 11 18 3 5 417 2 19.25 0.48 0 0 0 0 0 0 0.00 0.00 2,165,872
MUKDAHAN 2 0 0 112 1 3298 0.89 00 0 0 0 0 0.00 0.00 339,575
NAKHON PHANOM 10 3 5 219 0 3113 0.00 00 0 0 0 0 0.00 0.00 703,392
SAKON NAKHON 6 0 0 86 1 766  1.16 00 0 0 0 0 0.00 0.00 1,122,905
ZONE 12 200 124 61 3724 9 74.47 0.24 26 0 0 0 26 0 0.52 0.00 5,000,798
KALASIN 10 3 7 240 2 24.43 0.83 2 0 0 0 2 0 0.20 0.00 982,578
KHON KAEN 83 46 38 1167 4 66.02 0.34 13 0 0 0 13 0 0.74  0.00 1,767,601
MAHA SARAKHAM 41 30 5 591 0 6281  0.00 9 0 0 0 9 0 096  0.00 940,911
ROIET 66 45 11 1726 3 13179 017 20 0 0 2 0 0.15 0.00 1,309,708
ZONE 13 149 74 35 3769 0 90.23  0.00 7 0 0 0 7 0 0.17  0.00 4,176,953
AMNAT CHAROEN 3 7 3 311 0 83.57  0.00 00 0 0 0 0 0.00 0.00 372,137
SI SAKET 89 41 30 2157 0 148.51 0.00 4 0 0 0 4 0 0.28 0.00 1,452,471
UBON RATCHATHANI 47 24 2 1128 0 6221  0.00 30 0 0 30 0.17  0.00 1,813,088
YASOTHON 10 2 173 0 32.08  0.00 00 0 0 0 0 0.00 0.00 539,257
ZONE 14 274 241 110 6300 2 9481  0.03 3% 0 0 0 3% 0 053 0.00 6,645,038

BURI RAM 1 13 16 1023 1 65.84 0.10 00 0 0 0 0 0.00 0.00 1,553,765
CHAIYAPHUM 54 45 13 843 0 7477  0.00 2 0 0 0 2 0 0.18  0.00 1,127,423
NAKHON RATCHASIMA 155 150 68 2485 0 96.24  0.00 310 0 0 310 1.20 0.00 2,582,089
SURIN 64 33 13 1949 1 141.05 0.05 2 0 0 0 2 0 0.14  0.00 1,381,761
NORTHERN REGION 429 364 144 12149 17 103.06 0.14 89 0 0 0 89 0 0.75 0.00 11,788,411
ZONE 15 85 54 10 1057 2 3466 019 6 0 0 0 6 0 020 0.00 3,049,730
CHIANG MAI 21 41 7 594 2 3621 034 50 0 0 5 0 0.30 0.00 1,640,479
LAMPANG 7 5 3 199 0 26.12  0.00 10 0 0 1 0 0.13  0.00 761,949
LAMPHUN 4 5 0 99 0 2447  0.00 00 0 0 0 0 0.00 0.00 404,560
MAE HONG SON 3 3 0 165 0 67.97  0.00 00 0 0 0 0 0.00 0.00 242,742
ZONE 16 24 23 17 809 1 3086 0.12 30 0 0 3 0 011 0.00 2,621,641
CHIANG RAI 21 20 12 516 1 43.06 0.19 30 0 0 30 0.25 0.00 1,198,218
NAN 1 0 0 45 0 945  0.00 00 0 0 0 0 0.00 0.00 476,363
PHAYAO 1 1 2 154 0 31.67 0.00 0 0 0 0 0 0 0.00 0.00 486,304
PHRAE 1 2 3 94 0 20.40 0.00 0 0 0 0 0 0 0.00 0.00 460,756
ZONE 17 156 120 48 4315 6 12559  0.14 36 0 0 0 3% 0 1.05 0.00 3,435,803
PHETCHABUN 42 23 7 1229 3 123.39 0.24 70 0 0 7 0 0.70 0.00 996,031
PHITSANULOK 45 38 21 1249 0 146.99 0.00 14 0 0 0 14 0 1.65 0.00 849,692
SUKHOTHAI 28 14 4 829 0 137.76 0.00 4 0 0 0 4 0 0.66 0.00 601,778
TAK 31 26 14 662 2 125.93 0.30 0 0 0 7 0 1.33 0.00 525,684
UTTARADIT 10 19 2 346 1 74.79 0.29 4 0 0 0 4 0 0.86 0.00 462,618
ZONE 18 214 167 69 5968 8 222.58 0.13 4 0 0 0 44 0 1.64 0.00 2,681,237
KAMPHAENG PHET 61 52 30 1177 2 161.88 0.17 70 0 0 7 0 0.96 0.00 727,093
NAKHON SAWAN 93 65 16 2629 3 24490 011 18 0 0 0 18 0 1.68  0.00 1,073,495
PHICHIT 48 34 13 1966 3 35571 0.15 12 0 0 0 12 0 217 0.00 552,690
UTHAI THANI 12 16 10 196 0 59.76  0.00 70 0 0 7 0 213 0.00 327,959
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