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Investigation of Norovirus Outbreak in Sattahip District, Chonburi Province, Thailand, August-
September 2014
Authors: Woodetigrai Saksurakan®, Wichai Tanasopon®, Ramet Umpaipitz, Kitti Boonrattananet?,
Benjawan Vijaranapunya®, Kajonpong Nakonmuang®, Pimonporn Kadeetum?
'Chonburi Provincial Health Office, Ministry of Public Health
2sattahip KM. 10 Hospital, Ministry of Public Health
3sattahip District Health Office, Ministry of Public Health

Abstract

A Norovirus outbreak occurred in residents of Sattahip subdistrict, Sattahip district, Chonburi province,
Thailand during August - September 2014. Patients developed gastrointestinal symptoms, mainly nausea/vomiting
(80.32%), followed by abdominal pain (50.00%), diarrhea (29.51%) and fever (8.36%). A total of 742 patients
including sought care at 3 governmental hospitals (i.e., Queen Sirikitte Hospital, Apha Kon Kiattiwong Hospital and
Sattahip K.M. 10 Hospital). Of those, 60.51% (449/742) were students and remaining 293 cases (39.49%) were
general population. Common age-group was 10 - 14 years old who were school students in Sattahip subdistrict.
Lab investigation revealed Norovirus by RT-PCR in 4 of 5 stool samples collected from patients. A case-control
study identified an association between ice consumption and food poisoning (OR = 5.77, 95%CI| = 3.08 - 10.88).
This finding is compatible with detection of Norovirus in 5/9 samples of raw water collected from ice factory.
Outbreak control measures included legal enforcement and policy advocacy by implementing coordinating
mechanism among local administration organizations, district governor, royal Thai Navy and local public health
authorities to shut down the implicated ice factory. Cleaning-up and improving raw water quality, sanitation of
the ice factory was thoroughly carried out to meet Good Manufacturing Practice (GMP) standard. Ice trucks were
disinfected by water with concentrated chlorine. Municipality emphasized on health education and market
cleaning, ensured adequate concentration of residual chorine (> 1.5 ppm.) at the municipal water treatment plant
and monitoring water quality by measuring residual chorine at schools. Recommendation to prevent food
poisoning in school and creating a network of outbreak notification was given. Surveillance for food quality
according to FDA standard and new patients who meet the case definition both in schools and hospitals was
strengthened. As the results of combined interventions by multiple stakeholders, the outbreak was curtailed

within 2 weeks.

Keywords: Norovirus, outbreak, ice, Sattahip, Chonburi, Thailand
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Table 1 Reported Cases of Priority Diseases under Surveillance by Compared to Previous Year in Thailand,

12t Week 2015

2015 Case* Mean** Cumulative
Disease Week 9 |Week 10|Week 11|Week 12| (Current [(2010-2014) 2015
Cases | Cases | Cases | Cases | 4 week) Cases | Deaths
Cholera 1 0 0 0 1 28 2 0
Influenza 2066 1546 922 222 4756 5309 20600 19
Meningococcal Meningitis 0 0 1 0 1 1 3 0
Measles 26 18 9 5 58 287 187 0
Diphtheria 0 0 0 0 0 1 1 0
Pertussis 0 0 0 0 0 0 5 0
Pneumonia (Admitted) 4062 | 3848 | 3130 | 1115 12155 14557 48834 76
Leptospirosis 12 28 13 3 56 163 208 4
Hand, foot and mouth disease| 711 733 515 152 2111 1638 7786 1
Total D.H.F. 513 515 306 54 1388 3342 6111 4
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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, 2015 (January 1 - March 31, 2015)

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2014 | [ DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2015 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 2013
c c c c D POP. RATE%)|| C € € C (o D POP.  RATE (%)
Total 4282 4196 2663 40987 47 63.43 0.11 2624 2099 1388 0 6111 4 9.38 0.07 65,124,716
Northern Region 388 404 216 6257 5 5296 0.08 132 139 155 0 426 0 3.60 0.00 11,846,651
ZONE 1 182 162 72 2953 3 51.88 0.10 35 36 11 0 82 0 144 0.00 5,709,443
Chiang Mai 96 55 28 964 1 58.03 0.10 23 16 6 0 45 0 268 0.00 1,678,284
Lamphun 0 7 1 36 0 8.89  0.00 00 0 0 0 0 0.00 0.00 405,468
Lampang 14 10 6 161 0 21.30  0.00 4 3 0 0 7 0 093 0.00 753,013
Phrae 8 10 5 329 1 72.02 030 1 5 3 0 9 0 198 0.00 454,083
Nan 3 0 2 463 0 96.90 0.00 00 2 0 2 0 042 0.00 478,264
Phayao 7 6 5) 93 0 19.08  0.00 0 0 0 0 0 0 0.00 0.00 484,454
Chiang Rai 21 46 22 313 0 26.03 0.00 6 2 0 0 8 0 0.66 0.00 1,207,699
Mae Hong Son 33 28 3 594 1 242.00 0.17 110 0 0 1 0 443 0.00 248,178
ZONE 2 97 93 73 1279 1 3715 0.08 45 37 170 0 152 0 440 0.00 3,457,208
Uttaradit 5 4 5 106 0 2299 0.00 30 2 0 5 0 1.09 0.00 460,400
Tak 41 59 38 555 0 104.88  0.00 31 14 22 0 67 0 1242  0.00 539,553
Sukhothai 25 9 10 275 0 4563  0.00 2 14 4 0 57 0 946 0.00 602,460
Phitsanulok 21 10 6 152 0 17.77  0.00 5 4 2 0 1 0 128 0.00 858,988
Phetchabun 5 1 14 191 1 19.21 0.52 4 5 3 0 12 0 121 0.00 995,807
ZONE 3 111 160 78 2087 1 69.27  0.05 63 81 83 0 227 0 754  0.00 3,012,283
Chai Nat 2 11 7 62 0 1862  0.00 1 15 9 0 3% 0 10.53  0.00 332,283
Nakhon Sawan 46 63 33 659 0 61.40 0.00 23 23 3 0 7 0 718 0.00 1,072,756
Uthai Thani 21 42 21 198 0 60.14  0.00 9 7 4 0 20 0 6.06 0.00 330,179
Kamphaeng Phet 26 24 11 775 1 10644 013 14 19 18 0 51 0 6.99 0.00 729,522
Phichit 16 20 6 393 0 71.57  0.00 6 17 21 0 44 0 8.04 0.00 547,543
Central Region* 1826 2288 1556 15938 22 7253 0.14 1690 1367 824 0 3881 2 1746  0.05 22,224,307
Bangkok 627 811 476 4724 0 83.17  0.00 616 444 227 0 1287 O 2261 0.00 5,692,284
ZONE 4 265 318 202 2588 4 5049 0.15 180 207 121 0 508 1 9.78 0.20 5,196,419
Nonthaburi 50 55 49 417 0 36.29 0.00 29 34 2 0 84 0 716  0.00 1,173,870
Pathum Thani 55 52 61 384 0 36.80 0.00 27 45 6 0 78 0 726  0.00 1,074,058
P.Nakhon S.Ayutthaya 30 56 22 343 3 4310 0.87 37 13 1 0 61 0 759 0.00 803,599
Ang Thong 12 24 9 138 0 4862  0.00 17 19 19 0 5 0 1940 0.00 283,568
Lop Buri 74 90 33 653 0 86.15 0.00 38 81 49 0 168 1 2215 0.60 758,406
Sing Buri 0 0 0 11 0 517  0.00 00 2 0 2 0 0.94 0.00 212,158
Saraburi 39 30 24 543 1 86.54 0.18 25 13 13 0 5 0 8.05 0.00 633,460
Nakhon Nayok 5 1 4 9 0 38.73  0.00 7 2 0 0 9 0 350 0.00 257,300
ZONE 5 429 630 434 4002 7 7829 017 418 390 284 0 1092 O 2113  0.00 5,166,914
Ratchaburi 98 164 103 1061 1 125.06  0.09 76 76 43 0 195 0 22.85 0.00 853,217
Kanchanaburi 29 42 16 329 0 39.14  0.00 20 20 22 0 62 0 731 0.00 848,198
Suphan Buri 29 31 33 294 0 3468 0.00 18 14 9 0 41 0 483 0.00 849,053
Nakhon Pathom 11 144 122 835 3 95.06 0.36 128 101 54 0 283 0 31.76  0.00 891,071
Samut Sakhon 54 71 19 426 0 82.86 0.00 70 60 50 0 180 0 33.84 0.00 531,887
Samut Songkhram 26 30 25 177 1 9120 0.56 20 33 38 0 91 0 46.86  0.00 194,189
Phetchaburi 68 111 70 608 1 129.37  0.16 64 66 39 0 169 0 3564 0.00 474192
Prachuap Khiri Khan 14 37 46 272 1 5244 037 22 20 29 0 71 0 13.52  0.00 525,107
ZONE 6 503 518 437 4562 11 79.70 024 465 311 183 0 959 1 1643  0.10 5,836,407
Samut Prakan 118 131 137 889 2 7213 022 128 95 22 0 245 0 1942  0.00 1,261,530
Chon Buri 53 80 81 631 7 4582 1.1 103 46 25 O 174 1 1224 057 1,421,425
Rayong 121 155 132 885 1 135.06 0.1 138 86 83 0 307 0 4552  0.00 674,393
Chanthaburi 112 70 62 1095 1 209.35  0.09 34 35 16 0 85 0 16.12  0.00 527,350
Trat 7 7 4 164 0 7340 0.00 23 17 9 0 49 0 2180 0.00 224,730
Chachoengsao 49 55 7 300 0 4361  0.00 15 15 12 0 42 0 6.04 0.00 695,478
Prachin Buri 27 11 12 400 0 84.22  0.00 20 12 9 0 41 0 8.55 0.00 479,314
SaKaeo 16 9 2 198 0 36.02 0.00 4 5 7 0 16 0 290 0.00 552,187
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TABLE 3

Thailand, 2015 (January 1 - March 31, 2015)

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

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) 2014 | | DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS)2015  POP.

REPORTING AREAS ~ OCT NOV DEC TOTAL TOTAL CoCRATE CGASE |1\ rrg mAR APR TOTALTOTAL CASERATE CASE DEC 31,
PER 100000 FATALITY PER 100000 FATALITY 2013

C C C C D POP. RATE%)|| C € C C C D POP.  RATE (%)

NORTH-EASTERNREGION 612 435 213 6561 3 3018  0.05 150 126 176 0 452 1 207 022 21,845,254
ZONE 7 156 78 44 1527 0 3041 0.00 18 15 34 0 67 0 133  0.00 5,043,862

Khon Kaen 50 30 13 439 0 2469 0.00 1 3 8 0 12 0 067 0.00 1,790,049
Maha Sarakham 42 22 15 364 0 38.30 0.00 4 6 9 0 19 0 198 0.00 960,588
Roi Et 24 19 12 403 0 30.79  0.00 10 5 9 0 24 0 183  0.00 1,308,318
Kalasin 40 7 4 321 0 3260 0.00 3 1 8 0 12 0 122  0.00 984,907
ZONE 8 41 28 16 901 0 16.48  0.00 8 7 25 0 40 0 073 0.00 5,501,453
Bungkan 6 4 0 161 0 38.85 0.00 10 1 0 2 0 048 0.00 418,566
Nong Bua Lam Phu 4 1 3 82 0 16.20  0.00 0 2 1 0 3 0 059 0.00 508,864
Udon Thani 4 1 1 62 0 3.97 0.00 2 0 5 0 7 0 045 0.00 1,570,300
Loei 5 11 2 104 0 16.48  0.00 0 1 6 0 7 0 1.10  0.00 634,513
Nong Khai 4 5 5 262 0 51.00 0.00 0 2 8 0 10 0 193 0.00 517,260
Sakon Nakhon 1 4 2 78 0 6.89 0.00 10 2 0 3 0 026 0.00 1,138,609
Nakhon Phanom 7 2 3 152 0 2142 0.00 4 2 2 0 8 0 112 0.00 713,341
ZONE 9 308 240 108 2650 3 39.57 0.1 7 71 74 0 21 0 328 0.00 6,728,450
Nakhon Ratchasima 117 98 60 892 2 3423 022 40 31 33 0 104 0 397 0.00 2,620,517
Buri Ram 37 38 6 517 1 3293 019 4 10 10 O 24 0 152  0.00 1,579,248
Surin 63 40 N 573 0 4131 0.00 7 2 8 0 17 0 122 0.00 1,391,636
Chaiyaphum 91 64 3 668 0 58.89  0.00 25 28 23 O 7% 0 6.68 0.00 1,137,049
ZONE 10 107 89 45 1483 0 3259 0.00 48 33 43 0 124 1 2711 081 4,571,489
SiSaKet 42 33 18 559 0 3828 0.00 16 12 12 0 40 0 273 0.00 1,465,213
Ubon Ratchathani 29 271 13 59 0 27.79  0.00 20 14 23 0 57 0 309 0.00 1,844,669
Yasothon 8 15 5 192 0 3553  0.00 8 5 3 0 16 1 296 6.25 540,211
Amnat Charoen 21 13 136 0 36.35  0.00 4 1 3 0 8 0 213 0.00 375,380
Mukdahan 7 1 87 0 2532 0.00 0 1 0 3 0 087 0.00 346,016
Southern Region 1456 1069 678 12231 17 13447 0.4 652 467 233 0 1352 1 1468 0.07 9,208,504
ZONE 11 709 514 294 6251 13 14493 0.1 355 245 115 0 715 1 16.39 014 4,362,467
Nakhon Si Thammarat 419 318 135 3068 6 19943 020 156 101 43 0 300 0 19.38  0.00 1,548,028
Krabi 78 72 51 997 0 22258 0.00 70 55 23 0 148 1 3240 0.68 456,811
Phangnga 3 1 5 142 1 5494 0.70 13 5 2 0 20 0 765 0.00 261,370
Phuket 63 25 M4 722 2 19769 0.28 22 16 15 0 53 0 14.01  0.00 378,364
Surat Thani 86 43 35 65 3 63.84 046 37 20 10 0 67 0 644 0.00 1,040,230
Ranong 7 7 5 148 1 8281 0.68 17 12 5 0 4 0 1920 0.00 177,089
Chumphon 53 48 29 518 0 104.27  0.00 40 36 17 0 93 0 1858  0.00 500,575
ZONE 12 747 555 384 5980 4  125.03 0.07 297 222 118 0 637 0 1314  0.00 4,846,037
Songkhla 133 108 123 1423 1 102.80 0.07 119 82 59 0 260 0 18.55  0.00 1,401,303
Satun 12 11 10 181 1 5880 055 6 5 2 0 13 0 416 0.00 312,673
Trang 59 40 14 437 0 68.93 0.00 22 14 2 0 38 0 595 0.00 638,746
Phatthalung 101 91 7 742 1 14373 0.13 40 27 0 72 0 13.84  0.00 520,419
Pattani 202 114 67 1501 1 22230 0.07 67 37 12 0 116 0 16.91  0.00 686,186
Yala 62 48 29 548 0 108.84  0.00 8 7 6 0 21 0 410 0.00 511,911
Narathiwat 178 143 70 1148 0 150.70  0.00 35 50 32 0 17 0 1510 0.00 774,799
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