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Vibrio cholerae Inaba Outbreak in Khonkaen Province, July — September 2010

Jamorn Makaroonl, Potjaman Siriarayapornl, Pimwilai Khlaichoml, Ittapon Ieowongjaroenl,

Manita Phanwadeel, Supathida Pisekl, Kesorn Tawnonnginz, Sawarak Katamatz, Araya Jankhanz,
Pankaew RattanasinKanlachanz, Ratchanee Matphutornz, Kamtad Termyanghuyz, Kitpong Subannarotz,
Vitid Saritteechaigun3, Chumpon RomTawee3, Wattana Nilbunpot3, Pipob Junmuan3

' Field Epidemiology Training Program

?The Office of Prevention and Control 6" Khonkean Province

? Khonkaen Provincial Health Office

Background: On 1" August 2010, Bureau of Epidemiology (BOE) was notified about 14 cases of Vibrio
cholerae Inaba in Muang district, Khonkaen province. BOE team conducted investigation with Khonkaen SRRT
team and the Office of Disease Prevention and Control 6" to identify source and risk factors of the outbreak.
Methods: We reviewed medical records and case investigation of cholera cases in hospital, interviewed all
available cases and food handlers. Confirmed case was defined as a person who had loose or watery stool,
had onset from 30" July - 16" September 2010 and lived in Khonkaen province with rectal swab culture
positive for Vibrio cholerae O1 eltor Inaba. Probable cases were the people who met case definition and
consumed suspected food with the confirmed case of VC Inaba. We conducted a case control study. The
case was confirmed and probable case who had age = 15 years. Control was a person who lived near case’s
house and no clinical diarrhea 2 weeks before and after onset of case. Case to control ratio was 1 to 2. We
sent specimens from foods, water, environment swab and RSC for culture VC. We surveyed markets, waste
water treatment system and suspected food shops.

Results: During this period, there were 44 confirmed, 5 probable cases. Most cases were reported from Muang

district and few were from Banpai and Banhad. There were 16 hospitalized cases (5 hypovolumic shock). Male
to female ratio was 1 to 1.45. Median age was 36 years old with IQR from 19 to 50 years old. Investigation of
clusters and cases suggested different food items from A. market and B. market as main sources of the first
few months of this outbreak. The later period of the outbreak linked with raw small shrimps salad
consumption that the shrimps came from a canal connected to waste water treatment system. Result of case
control study showed increase risk among people who ate outside or buy ready-to-eat foods (adjusted OR =
4.42, 95% Cl = 1.36 - 14.39) and history of raw meat consumption (adjusted OR = 4.45, 95% Cl = 1.23 - 16.14).
For laboratory result, all were negative for cholera culture except waste water in main canal and the
connected canal. Environment survey in A. market and B. market reveal poor sanitation and no chlorine in
the water used for public toilet of B. market.

Conclusions: This prolong outbreak related with contamination of various foods in 2 main markets of Muang
district. In the later period of the outbreak, source was shift to canal that connects to waste water drainage
area. People who ate outside or buy food for eating and those who ate raw meat were the high risk group of

this outbreak.

Keywords: Vibrio cholerae Inaba, market, waste water treatment system
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Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year, Thailand, 2012,

51" Week
2012 Case* Mean** Cumulative
Disease Week 48|Week 49|Week 50|Week 51| (Current |(2007-2011) 2012

Cases | Cases | Cases | Cases | 4 week) Cases | Deaths
Cholera 0 2 0 0 2 45 45 0
Influenza 1153 1029 793 208 3183 1731 59282 3
Meningococcal Meningitis 0 0 0 0 0 2 6 3
Measles 55 30 37 12 134 172 5054 0
Diphtheria 1 2 0 0 3 2 60 6
Pertussis 0 0 1 0 1 1 13 0
Pneumonia (Admitted) 2714 2588 2135 766 8203 6766 | 190959 1235
Leptospirosis 74 58 35 9 176 235 3961 52
Hand foot and mouth disease 790 813 816 340 2759 829 43514 2
D.H.F. 1914 1620 1356 223 5113 2745 74250 79
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mail 3 Swoufiaeuasmeasdedelsaldidansen Suunsreifeunuiubulon sedwda Ussmalie T wa. 2555 (1 unsiu - 25 funau 2555)
TABLE 3  Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province, Thailand,

2012 (January 1 - December 25, 2012)

2012 CASE CASE POP.
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) RATEPER  FATALITY  DEC. 31, 2010
REPORTING AREAS**
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL TOTAL 100,000.00 RATE
C C C C C C ¢ C C C C C C D POP. (%)
TOTAL 1956 2015 2397 3077 4965 8377 10044 9709 8801 9486 9765 3658 74250 79  116.24 0.11 63,878,267
CENTRAL REGION 1156 1044 1188 1359 1557 2507 3556 3920 3845 4234 4535 1661 30562 30  144.99 0.10 21,079,388
BANGKOK METRO POLIS 314 258 288 263 215 346 730 1065 1086 1697 2291 1016 9569 10  167.84 0.10 5,701,394
ZONE 1 71 72 56 67 64 114 222 361 394 393 438 162 2414 3 64.00 0.12 3,771,836
NONTHABURI 33 24 27 20 20 34 51 116 140 130 132 69 796 0 72.25 0.00 1,101,743
P.NAKORN SAYUTTHAYA 10 7 4 10 14 18 26 72 104 124 156 53 598 3 76.46 0.50 782,096
PATHUM THANI 1 20 14 15 14 23 53 78 75 55 82 30 470 0 47.68 0.00 985,643
SARABURI 17 21 11 22 16 39 92 95 75 84 68 10 550 0 89.09 0.00 617,384
ZONE 2 77 106 134 131 96 149 277 351 374 306 179 43 2223 1 170.29 0.04 1,305,449
ANG THONG 13 14 12 21 11 24 26 32 46 31 271 12 269 0 94.40 0.00 284,970
CHAI NAT 100 26 37 29 18 19 30 22 31 38 71 31 362 1 108.08 0.28 334,934
LOP BURI 54 65 83 78 62 103 217 297 296 232 80 0 1567 0 207.32 0.00 755,854
SING BURI 0 1 2 3 5 3 4 0 1 5 1 0 25 0 11.65 0.00 214,661
ZONE 3 116 128 147 188 298 508 650 599 514 394 296 51 3889 3 12455 0.08 3,122,519
CHACHOENGSAO 47 39 45 50 90 157 260 261 208 170 54 0 1381 1 20492 0.07 673,933
NAKHON NAYOK 1 11 1 4 13 33 7 5 11 17 1 0 114 0 4511 0.00 252,734
PRACHIN BURI 9 23 33 60 9 110 155 131 101 66 30 12 826 0 177.04 0.00 466,572
SA KAEO 15 19 31 29 46 140 149 105 101 48 15 8 706 1 129.76 0.14 544,100
SAMUT PRAKAN 4 36 27 45 53 68 79 97 93 93 196 31 862 1 72.73 0.12 1,185,180
ZONE 4 252 231 244 239 206 379 525 516 666 625 533 157 4573 4 13510 0.09 3,384,947
KANCHANABURI 40 53 48 50 68 127 141 139 217 174 119 21 1197 1 14254 0.08 839,776
NAKHON PATHOM 64 37 53 43 32 74 112 132 192 166 182 95 1182 1 13740 0.08 860,246
RATCHABURI 105 93 97 95 87 158 223 196 212 195 148 15 1624 2 19355 0.12 839,075
SUPHAN BURI 43 48 46 51 19 20 49 49 45 90 84 26 570 0 67.39 0.00 845,850
ZONE 5 134 103 117 137 175 282 315 280 235 333 316 55 2482 4 149.60 0.16 1,659,111
PHETCHABURI 31 24 24 43 55 144 120 79 53 49 47 16 685 0  147.62 0.00 464,033
PRACHUAP KHIRIKHAN 17 14 22 31 41 43 64 52 38 48 34 12 416 1 81.71 0.24 509,134
SAMUT SAKHON 71 47 63 55 67 75 109 114 128 200 208 7 1144 1 23257 0.09 491,887
SAMUT SONGKHRAM 15 18 8 8 12 20 22 3% 16 36 27 2 237 2 12213 0.84 194,057
ZONE 9 192 146 202 334 503 729 837 748 576 486 482 177 5412 5  202.07 0.09 2,678,232
CHANTHABURI 25 31 34 78 174 265 240 146 81 57 57 14 1202 0 23357 0.00 514,616
CHON BURI 78 53 77 102 120 122 182 212 244 228 173 47 1638 4 12444 0.24 1,316,293
RAYONG 70 55 71 108 163 284 361 350 205 172 231 110 2180 1 348.02 0.05 626,402
TRAT 19 7 20 46 46 58 54 40 46 29 21 6 392 0 177.44 0.00 220,921
SOUTHERN REGION 429 518 597 819 1185 1184 1230 1149 957 1280 1821 728 11897 15  126.07 0.13 9,437,150
ZONE 6 123 142 137 167 313 420 506 572 529 555 706 265 4435 7 12591 0.16 3,522,442
CHUMPHON 9 25 27 31 92 8 173 160 87 80 79 29 881 0 179.81 0.00 489,964
NAKHON SITHAMMARAT 55 54 47 61 76 127 130 215 277 265 241 28 1576 4 10351 0.25 1,522,561
PHATTHALUNG 33 33 21 33 75 85 53 42 57 83 210 123 848 0  166.43 0.00 509,534
SURAT THANI 26 30 42 42 70 119 150 155 108 127 176 85 1130 3 112.96 0.27 1,000,383
ZONE 7 142 179 314 440 517 450 395 286 180 207 246 16 3372 2 183.60 0.06 1,836,621
KRABI 71 91 174 253 263 193 163 124 114 114 143 11 1714 0 396.11 0.00 432,704
PHANGNGA 14 19 22 42 56 8 104 47 11 21 6 0 424 0 16751 0.00 253,112
PHUKET 20 28 36 56 63 48 26 26 10 10 29 2 354 1 10259 0.28 345,067
RANONG 7 15 53 23 20 26 26 10 9 5 7 0 201 1 109.79 0.50 183,079
TRANG 30 26 29 66 115 101 76 79 36 57 61 3 679 0  109.05 0.00 622,659
ZONE 8 164 197 146 212 355 314 329 291 2483 518 869 447 4090 6 11573 0.15 3,533,987
NARATHIWAT 29 40 25 13 24 30 21 37 18 42 66 20 365 0 49,51 0.00 737,162
PATTANI 7 15 8 12 22 22 29 30 15 33 58 6 257 0 39.22 0.00 655,259
SATUN 37 3 39 45 65 38 27 21 11 32 3 0 399 1 13427 0.25 297,163
SONGKHLA 85 101 64 128 224 208 232 168 170 360 652 386 2778 5 20471 0.18 1,357,023
YALA 6 6 10 14 20 16 20 29 28 51 5 35 291 0 59.71 0.00 487,380
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TABLE 3
2012 (January 1 - December 25, 2012)

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

2012 CASE CASE POP.
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) RATEPER  FATALITY  DEC. 31, 2010
REPORTING AREAS**
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL TOTAL 100,000.00 RATE
(¢ c c c c c C c (o (] (o (] C D POP. (%)

NORTH-EASTERNREGION 204 256 364 562 1568 3059 3336 2583 2414 2323 1953 716 19338 18 89.64 0.09 21,573,318
ZONE 10 7 41 30 46 212 379 383 233 168 144 179 &7 1909 1 53.25 0.05 3,584,657
BUNGKAN 1 21 11 14 25 33 26 19 7 15 11 11 194 0 48.07 0.00 403,542
LOEI 0 13 4 15 109 178 150 69 58 59 62 34 751 1 12034 0.13 624,066
NONG BUA LAM PHU 0 6 5 7 42 51 74 30 26 12 21 13 287 0 57.07 0.00 502,868
NONG KHAI 2 1 3 3 12 34 24 17 13 8 17 9 143 0 28.07 0.00 509,395
UDON THANI 4 0 7 7 24 8 109 98 64 50 68 20 53 0 34.57 0.00 1,544,786
ZONE 11 3 6 7 17 61 135 88 87 69 55 114 21 663 1 30.61 0.15 2,165,872
MUKDAHAN 2 3 1 5 17 56 39 39 25 24 19 0 230 0 67.73 0.00 339,575
NAKHON PHANOM 0 1 5 9 38 67 42 41 40 25 51 17 336 1 47.77 0.30 703,392
SAKON NAKHON 1 2 1 3 6 12 7 7 4 6 44 4 97 0 8.64 0.00 1,122,905
ZONE 12 51 53 79 112 297 605 605 516 611 635 569 259 4392 3 87.83 0.07 5,000,798
KALASIN 0 3 11 13 22 34 31 40 3% 33 30 21 213 0 27.78 0.00 982,578
KHON KAEN 29 24 43 61 130 244 195 149 163 168 156 76 1438 0 81.35 0.00 1,767,601
MAHA SARAKHAM 12 14 16 22 58 114 166 146 196 207 171 101 1223 1 129.98 0.08 940,911
ROIET 10 12 9 16 87 213 213 181 217 227 212 61 1458 2 11132 0.14 1,309,708
ZONE 13 20 24 75 75 212 441 548 428 438 379 271 82 2993 3 71.66 0.10 4,176,953
AMNAT CHAROEN 1 2 5 3 19 48 65 34 38 12 6 6 239 0 64.22 0.00 372,137
SI SAKET 13 18 48 43 121 238 259 219 205 206 136 37 1543 1 106.23 0.06 1,452,471
UBON RATCHATHANI 5 4 20 25 61 109 130 103 133 122 104 33 849 1 46.83 0.12 1,813,088
YASOTHON 1 0 2 4 11 46 94 72 62 39 25 6 362 1 67.13 0.28 539,257
ZONE 14 123 132 173 312 786 1499 1712 1319 1128 1110 820 267 9381 10 141.17 0.11 6,645,038
BURI RAM 22 12 44 81 250 444 458 371 310 283 166 44 2485 0 159.93 0.00 1,553,765
CHAIYAPHUM 17 27 26 58 122 212 227 156 126 58 71 34 1134 1 100.58 0.09 1,127,423
NAKHON RATCHASIMA 77 65 73 121 297 553 563 436 278 410 485 189 3547 7 137.37 0.20 2,582,089
SURIN 7 28 30 52 117 290 464 356 414 359 98 0 2215 2 160.30 0.09 1,381,761
NORTHERN REGION 167 197 248 337 655 1627 1922 2057 1585 1649 1456 553 12453 16  105.64 0.13 11,788,411
ZONE 15 20 30 11 23 80 241 349 415 410 442 387 130 2538 3 83.22 0.12 3,049,730
CHIANG MAI 17 22 5 20 65 167 253 334 336 379 240 112 1950 2 11887 0.10 1,640,479
LAMPANG 2 6 4 3 8 44 52 51 15 14 29 12 240 0 31.50 0.00 761,949
LAMPHUN 1 2 1 3 8 9 11 33 24 107 4 203 1 50.18 0.49 404,560
MAE HONG SON 0 0 1 4 22 35 19 26 25 11 2 145 0 59.73 0.00 242,742
ZONE 16 6 7 3 32 121 403 451 436 237 217 197 93 2203 0 84.03 0.00 2,621,641
CHIANG RAI 3 6 1 8 36 149 185 247 164 153 145 84 181 0 98.56 0.00 1,198,218
NAN 0 1 1 1 16 4 50 37 19 19 17 5 208 0 43.66 0.00 476,363
PHAYAO 0 0 0 2 11 22 32 19 10 9 2 4 130 0 26.73 0.00 486,304
PHRAE 3 0 1 21 58 190 184 133 44 36 14 0 684 0 14845 0.00 460,756
ZONE 17 65 61 89 147 252 500 575 560 400 328 307 115 3399 10 98.93 0.29 3,435,803
PHETCHABUN 8 19 28 31 95 107 85 91 68 46 44 19 641 2 64.36 0.31 996,031
PHITSANULOK 16 11 36 80 84 190 178 202 148 133 118 40 1236 3 14546 0.24 849,692
SUKHOTHAI 16 11 11 18 21 46 70 77 63 45 37 11 426 0 70.79 0.00 601,778
TAK 20 16 10 7 27 8 164 109 72 78 84 26 700 5 13335 0.71 525,684
UTTARADIT 5 4 4 11 25 69 78 81 49 26 24 19 395 0 85.38 0.00 462,618
ZONE 18 76 99 145 135 202 483 547 646 538 662 565 215 4313 3 160.86 0.07 2,681,237
KAMPHAENG PHET 26 33 58 61 65 110 190 163 128 141 86 22 1083 1 14895 0.09 727,093
NAKHON SAWAN 24 24 33 32 58 220 233 286 283 396 381 168 2138 2 199.16 0.09 1,073,495
PHICHIT 13 28 41 13 35 53 58 131 80 73 56 13 504 0 10747 0.00 552,690
UTHAI THANI 13 14 13 29 44 100 66 66 47 52 42 12 498 0  151.85 0.00 327,959
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