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(An outbreak investigation of Hepatitis A in 8 provinces along the upper gulf of Thailand, February-June 2017)
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Outbreak Investigation of Hepatitis A in 8 provinces along the upper Gulf of Thailand,
February-June 2017

Authors: Wipawadee Leng-aee, Nipapan Saritapirak, Nirandorn Yimchoho, Orathai Suwanchairob,
Kanittha Tonchiangsai, Chuleeporn Jiraphongsa

Bureau of Epidemiology, Ministry of Public Health, Thailand

Abstract

Background: In February 2017, Department of Disease Control was notified several cases of hepatitis A from two
central provinces. After situation reviewed, we found hepatitis A outbreak in several provinces along the upper Gulf
of Thailand. An outbreak investigation was conducted during February-June 2017 to identify the cause of the
outbreak.

Methods: A descriptive study was conducted by reviewed medical records of patients diagnosed with Hepatitis
and other diseases that may have similar symptoms during September 2016 -June 2017 in 8 provinces in the
outbreak area. Matched case-control study was conducted. The case was a confirmed case with onset from 8
January to 20 February 2017. The control was a person who had age not differed from the cases than 5 years,
stayed in a same village with the case and had negative anti-HAV IgM and IgG by ELISA. Environmental and
laboratory studies were conducted, including collected water and foods samples in the epidemic area for HAV

testing.

Results: Totally 191 cases were identified including 155 confirmed cases. The male to female ratio was 1.01:1. The
median age was 25 years old, ranged 2-73 years old. The onset dates were from 27 September 2016 to 24 June
2017. Epidemic curve was similar to a common source outbreak. The case-control study showed pickled mussel
consumption significantly increased the risk (adjusted odds ratio 2.35, 95% Cl 1.07-5.16). Environmental studies
found that the pickled mussel has potential contamination in several steps, from the shellfish farms to cleaning
process at the pickle mussel factories. DNA sequencing of the cases showed similar patterns between provinces.
Hepatitis A virus was identified from the intestine of pickled mussel that collected from the Maeklong Railway
market, Samut Songkhram province.

Conclusions: This widespread and prolong hepatitis A outbreak in provinces along the upper Gulf of Thailand
might associated with pickled mussels consumption. However, due to limitations in the investigation process, the
specific source of contamination could not be identified. The interventions such as educated people, increased

chlorine residue in tap water, and improved environmental sanitation in the area were implemented.

Keywords: hepatitis A, outbreak, pickled mussels, the upper Gulf of Thailand
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Table 1 Reported cases of priority diseases under surveillance
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by compared to previous year in Thailand, 49" week 2018

2018 Case* Mean** Cumulative
Disease Week 46 Week 47 Week 48 Week 49 (Current  (2013-2017) 2018

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 1 0 0 1 7 6 0
Influenza 3195 2914 2334 820 9263 7161 172457 31
Meningococcal Meningitis 1 0 0 0 1 1 17 1
Measles 261 206 134 36 637 111 5580 21
Diphtheria 0 1 2 0 3 2 16 2
Pertussis 1 1 2 0 4 3 157 3
Pneumonia (Admitted) 4295 3941 3269 1568 13073 13910 270725 224
Leptospirosis 49 37 25 11 122 204 2733 33
Hand, foot and mouth disease 959 852 605 377 2793 2427 67122 1
Total D.H.F. 1611 1249 937 265 4062 5543 81489 107
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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, 2018 (January 1 - December 18, 2018)

2018 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY  DEC. 31,2017

REPORTING AREAS JAN FEB MAR APR MAY JUN JUL AuG SEP( ocT N(;V DEC  TOTAL TOTAL 100,000.00 RATE

C C c C C c C C C c C C C D POP. (%)

Total 2194 1994 2603 3070 7098 13474 14052 12325 9007 7472 6822 1378 81489 107 12336 013 66,060,027
NorthernRegion 176 176 239 452 1515 3294 3438 2626 1836 1348 936 241 16277 19 13465  0.12 12,088,635
ZONE 1 7245 56 131 564 1266 1494 1215 756 528 327 69 6523 4 111.23  0.06 5,864,232
Chiang Mai 24 16 14 24 67 185 330 317 259 157 97 23 1513 1 8689 007 1,741,301
Lamphun 0 3 10 20 37 40 4 26 3B 10 18 3 246 0 6060  0.00 405,959
Lampang 4 0 T 14 4 86 77 54 2 1 5 0 319 0 4266 0.00 747,699
Phrae 0 1 3 18 123 151 68 18 7 5 4 3 401 1 8937 025 448,686
Nan 7 6 712 78 120 115 56 17 1 4 1 4340 9044  0.00 479877
Phayao 0 0 0 2 18 42 3B 4 15 12 8 0 174 0 3639 0.00 478,144
Chiang Rai 31 15 18 29 157 463 687 626 364 289 165 37 2881 1 22419 0.03 1,285,080
Mae Hong Son 6 4 3 12 43 179 140 74 33 3B % 2 556 1 20001 0.18 277 486
ZONE 2 4 60 72 131 427 904 957 651 423 269 194 53 4182 6 1759 014 3,556,376
Uttaradit 0 2 4 9 % 42 62 47 24 17 10 2 25%6 1 5.94 039 457,645
Tak 19 24 21 36 107 234 290 168 115 72 66 11 1163 4 18226 034 638,115
Sukhothai 4 5 9 16 44 125 137 106 73 63 48 28 658 0 109.71  0.00 599,775
Phitsanulok 6 11 20 47 M3 246 293 227 143 83 51 10 1250 1 14441 0.08 865,564
Phetchabun 12 18 18 23 126 257 175 103 68 34 19 2 856 0 8591 0.00 995,277
ZONE 3 67 74 113 192 531 1141 1011 778 666 568 457 124 5722 9 190.85  0.16 2,998,104
Chai Nat 4 3 2 2 7 17 24 18 9 17 42 5 150 0 4544 0.00 330,077
Nakhon Sawan 2 24 59 87 216 468 431 409 404 359 269 81 2829 5 26541 018 1,065,895
Uthai Thani 13 9 8 20 77 147 132 51 33 46 53 15 605 0 18327 0.00 330,121
Kamphaeng Phet 19 12 20 36 76 172 190 152 92 54 51 15 883 2 12107 023 729,337
Phichit 15 26 24 46 155 337 234 148 128 92 42 8 1255 2 23126 0.16 542,674
Central Region* 1236 1080 1492 1637 2505 4683 5442 5225 3851 3378 3264 573 34366 55 151.84  0.16 22,633,586
Bangkok 434 381 578 487 307 844 1317 1370 1021 820 701 101 8361 10 14708 0412 5,684,531
ZONE 4 152 121 177 281 634 1222 1519 1358 890 785 714 151 8004 25 15095 031 5,302,492
Nonthaburi 59 41 58 126 205 404 421 319 180 181 234 81 2301 7 18848 030 1,220,829
Pathum Thani 47 29 50 63 192 312 301 364 161 181 176 34 1910 8 170.50 042 1,120,246
P.Nakhon SAyutthaya 30 24 31 22 66 178 253 209 132 118 154 28 1245 6 15331 048 812,086
Ang Thong 6 2 M 17 24 2 30 2 40 30 R 7 243 0 8623  0.00 281,796
Lop Buri 16 12 10 10 62 161 227 199 212 151 50 0 1110 1 146.57  0.09 757,296
Sing Buri 0 0 1 1 0 3 9 5 8 M 4 0 2 0 1997 0.00 210,337
Saraburi 0 9 6 18 5 78 91 8 80 74 57 1 563 2 8626  0.36 641,052
Nakhon Nayok 2 4 10 24 33 64 187 153 77 39 70 600 1 23179 047 258,850
ZONE5 439 369 403 448 653 1121 1216 1234 1113 1086 1046 207 9335 11 17628  0.12 5,295,696
Ratchaburi 84 74 99 71 98 195 230 209 185 186 144 0 1575 1 180.87  0.06 870,769
Kanchanaburi 15 18 21 3 50 109 8 M5 34 3B 4 14 574 1 6475 0417 886,546
Suphan Buri 48 2 3N 49 95 149 171 197 226 207 154 19 1368 2 16089  0.15 850,285
Nakhon Pathom 119 91 8 127 185 350 419 399 337 370 440 114 3036 3 33427 010 908,249
Samut Sakhon M 60 8 73 94 M3 116 124 158 142 153 43 1247 2 22165  0.16 562,592
Samut Songkhram 16 16 6 6 14 3 30 3H¥ 2 12 1 3 2141 11032 047 193,985
Phetchaburi 38 59 52 49 76 120 100 101 106 97 76 10 884 1 18359 0.1 481,514
PrachuapKhiriKhan 29 29 28 36 41 5 65 5 35 37 24 4 42371 0 8066 0.00 541,756
ZONE 6 207 206 332 419 904 1479 1366 1245 818 670 761 109 8516 9 14144 011 6,020,790
Samut Prakan 5 69 9% 91 157 178 173 186 116 115 165 56 1452 2 11151 014 1,302,160
Chon Buri 54 61 87 134 311 455 415 307 214 124 185 14 2361 3 15781 0413 1,496,086
Rayong 45 17 65 86 180 236 196 253 134 142 166 23 1543 1 21864 0.6 705,729
Chanthaburi 8 11 1 19 32 177 8 5 50 25 4 8 420 0 7873 0.00 533,463
Trat 712 N 24 4 70 84 43 61 53 33 1 450 0 196.04  0.00 229,542
Chachoengsao 20 17 271 24 107 270 244 255 160 150 134 5 M43 3 19982 0.21 707,145
Prachin Buri 7 15 19 30 49 91 84 69 39 29 22 0 464 0 9544 0.00 486,187
Sa Kaeo 6 4 6 1 27 102 8 80 4 32 1 2 H3 0 7369 0.00 560,478
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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, 2018 (January 1 - December 18, 2018)

2018 CASE CASE POP.
DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY  DEC. 31,2017
LD LS JAN FEB MAR APR MAY JUN JUL AUG SEP ( 0oCT NO\Z DEC TOTAL TOTAL 100,000.00 RATE
C C C C C C C C C C C C C D POP. (%)
NORTH-EASTERNREGION ~ 116 107 236 392 1971 4154 3704 2937 2104 1411 1081 254 18467 17 84.07  0.09 21,967,435
ZONE 7 25 20 35 62 407 960 805 677 398 228 213 60 3890 4 7687 0.0 5,060,674
Khon Kaen 6 7 11 19 103 261 242 234 164 96 118 26 1287 1 71.35 008 1,803,831
Maha Sarakham 13 5 11 11 72 194 138 8 33 36 33 9 644 1 66.86  0.16 963,277
Roi Et 5 7 6 28 184 370 269 232 132 46 41 12 1332 0 101.84 0.0 1,307,947
Kalasin 1 1 7 4 48 135 156 122 69 50 21 13 627 2 6361 032 985,619
ZONE 8 1M 12 4 52 287 581 402 244 142 102 107 34 2015 3 3636 015 5,541,473
Bungkan 3 1 2 4 55 52 34 15 10 g 13 9 206 0 4878  0.00 422,328
Nong Bua Lam Phu 0 2 2 9 43 105 5 42 28 13 23 9 328 0 6416 0.00 511,188
Udon Thani 2 1 2 4 47 144 68 41 42 20 26 7 M1 1 2600 024 1,580,937
Loei 2 5 12 9 46 104 128 74 37 R A 1 471 0 7351 0.00 640,734
Nong Khai 1 0 1 5 23 5 38 20 13 11 9 3 179 1 3435 056 521,125
Sakon Nakhon 1 2 1 13 37 8 52 40 N 8 9 2 267 0 2326 0.00 1,147,710
Nakhon Phanom 2 T 1 8 36 40 25 12 6 3 6 3 153 1 2133 065 717 451
ZONE9 52 37 70 146 634 1456 1444 1276 1077 825 544 106 7667 6 1341 0.08 6,760,383
NakhonRatchasima 27 22 33 56 255 670 507 533 455 467 345 33 3403 3 12913  0.09 2,635,331
Buri Ram 8 2 5 2 99 222 295 253 216 149 110 39 1420 0 89.31 0.0 1,589,900
Surin 13 12 23 49 190 386 509 389 329 148 39 15 2102 3 15053  0.14 1,396,374
Chaiyaphum 4 1 9 19 9 178 133 101 77 61 50 19 742 0 6516  0.00 1,138,778
ZONE 10 28 38 90 132 643 1157 1053 740 487 256 217 54 4895 4 106.30  0.08 4,604,905
Si Sa Ket 15 10 36 35 120 405 445 342 307 157 145 43 2060 1 14002  0.05 1,471,185
Ubon Ratchathani 10 25 43 76 418 545 407 237 109 63 59 8 2000 3 10716 0.15 1,866,299
Yasothon 3 1 5 10 39 91 116 86 30 15 8 0 404 0 7486 0.00 539,679
Amnat Charoen 0 0 1 6 2 58 34 33 2 A7 4 1 201 0 5323  0.00 377,614
Mukdahan 0 2 5 5 44 58 51 42 16 4 1 2 230 0 6569  0.00 350,128
SouthernRegion 666 631 636 589 1107 1343 1468 1537 1216 1335 1541 310 12379 16 13211 043 9,370,371
ZONE 11 400 457 457 428 846 911 962 888 689 579 651 166 7434 11 16739 015 4,441,086
Nakhon Si Thammarat 174 210 194 156 320 353 463 504 406 378 394 116 3668 3 235.74 0.8 1,555,957
Krabi % 40 53 70 140 161 131 91 8 56 57 21 Q7 2 20028 0.1 467 851
Phangnga 3N R 3% 29 55 M 54 46 58 28 20 2 422 2 15833 047 266,535
Phuket 67 69 74 54 92 88 104 102 49 40 94 7 840 2 21101 024 398,092
Surat Thani 68 69 59 73 170 214 134 97 66 59 63 14 1086 1 103.01  0.09 1,054,247
Ranong 9 1 3 25 42 4 13 15 9 5 7 4 2120 M7 0.00 189,777
Chumphon 15 26 10 20 27 23 63 33 20 13 16 2 269 1 5289 037 508,627
ZONE 12 266 174 179 161 261 432 506 649 527 756 890 144 4945 5 10032  0.10 4,929,285
Songkhla Q9 77 76 54 93 185 220 239 164 268 387 70 1932 2 13598  0.10 1,420,834
Satun 4 8 12 4 9 24 12 10 7 12 5 3 110 0 3452 000 318,655
Trang 30 16 21 38 42 81 103 18 64 45 40 2 600 2 9340 033 642,377
Phatthalung % 11 18 26 53 81 56 59 50 64 104 8 56 0 10796  0.00 524,291
Pattani 2726 20 12 24 20 39 63 9 104 116 28 514 0 81.37 0.0 705,379
Yala 21 15 8 8 14 16 45 57 66 74 83 7 420 0 80.03 0.0 524,788
Narathiwat 43 20 24 19 26 25 31 103 81 189 155 26 743 1 9370 013 792,961

fn: dhinomnsnsnigedondn uazdinaundy nsammmues: susamsegleidfumsinywedminluadam uasguitoyamsuning diinsuing: ssteyslunmassivdsama

™ PR iy Vo ad o e '
vanewn; SoyailiTusneruduieedoyadosiu ildammeemusein sndthonsdliidu Suspected, Probable uaz Confirmed udayaimsdmiumstiasiunazanunalsn anafimswasuuadd

4 a Qv y_ava
WEJZJNﬁﬂﬂ’\]ﬂuﬂumﬂﬁﬂﬂﬂﬂUﬂﬂ’ﬁ

CESEE

Central Region* LUANANANLUSWAMIATEUM

C = Cases

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

D = Deaths

$1931UN151U1523IN135:U103N8Use U0 TR 49 alui 49 : 21 Sud1AU 2561



nanAUANTIA woanamlannas, NUAYNIN
“zi”lliﬂﬁtlﬂﬂ’ll[kl avvuii 189 ((‘"fs’miv‘l? 16 - 22 6.A. 61) sl

Department of Disesse Control

:nnmiuh‘su"gwa\miumumﬁﬂ
a1nnﬁmﬁﬂwamwmumﬂiﬂ ﬁnmnﬁmhnlmj‘mzmmmw'iohﬁi“lﬂunum Tud 2561
(mumuw 1 4.A.-10 6.A. 61) wuuU‘mum 2,143 970 0 13 [KIA hmmﬁuﬂ'm JaiTaiidi

3P|nU 3 ISﬂJ Omﬁ'lﬂ'lul«ll]'lUﬂOU‘i"?]’lﬂ‘illﬂMﬂuﬁ‘lﬂﬂ 5 ANAUILAN AD d@4YAN ﬂﬂﬂ u318611d ﬂlﬂﬂ uazUunnii
ot | ifuve: wiuth » Isaliidoncon

nTusunanndou ludnuduaminumnun1sionuuiss i ui dauin
m D @ e Unnil n3unwanInAs nazdulun

» Isnlivoniogeeny

stusdAnidn YIane
% e Souumsms

Sutinruifiuve:ia:idnanthesarelutudonsod?

N . e ot i) B = s B e 2 0 .

nanoInsmsanaz nuadsn Iy szdUnWiE Andiazinuivlsalavinvousauingu Tnuawizluiuinialn
Fadwiuiii nunuumuammmum naz mmmwmumnnnwunam Usznouiugeitdeiiduanluiaoiui oruiin
W gzn1 ilildononn ;u]mmmlm,,wuqumqqmulﬂ

. 'hrﬂ'iflnmfauqmunﬂu'hnﬁnﬁmiﬂuuuum *ﬂ'uﬁmmmﬂuwmu N’ﬁ'ﬁollﬁba ﬁmmﬂ?fm R CLURILED]
ﬂaanmmmnuumnﬁumﬁw UIANIzUaNAN U‘mmaunmwua uwumaoamwau miuomumﬁumni RRULGR
l‘mmmﬂu A0 N1INIRNNA NN wuﬁﬂmnu«mu vnummmﬁ 31U Uoain 3 TsA" Ao 1. iounluazon Taludi
uuauwuu]umm :WNYDIU dnareaitnguz1anun uas lUnuuuﬂulmnuwnﬂUmu 2.1 Uz 1AYNITU: 1u1mﬂul
HUANIWE wuuuq llﬂ"u’nﬂﬂlwﬂiﬂﬂu'ﬂl]ﬂ‘lmﬂLlﬁ’thﬂlﬂﬁN uas 3. muun nwuﬂmnnmﬂmuﬂnuﬂflﬂUmnulu'lm
uqmu-mhn faitazsmnanvosinlads 3 Tsaluasioin Ao 1.Taluidonoan 2. TsaAmdaliadna 3. "linhmjauamu

uon it Uszgngunoinuanuianazanluaiouaiiinunisvosiululunonyiaiuinn 10N ug aasign
udluuIUKINE2INIU IV HA B TU U TUHWULWNY 1 85UNI T RAAUNAZTNYIDUINIIAIT T AOUNITHYDH AL HIANA
awnuniuntuanlan Tna. 1422

N\ 7 O NI

DDC 7 AE J \
ledundoansnowiden 4 A dalagndu
nsuAd ‘Uﬂ &Itﬁﬂ IRUAILIWNANSSUUMU nsumuALish
Bureau of Risk Communication J ?
Department of Dlsouse Control and Health Behavior Development [ 3 142 2

alATUAZANNINTIE9IUNITIANT2 391952V TN 1T 18UNY: http://www.wesr.moph.go.th/wesr new/

s1g91uN1SLil1S=39n19s=u1adngr1ds=ndd a1

TJ‘ﬁ 49 Qﬁuﬁ 49 : 21 5u21AY 2561 Volume 49 Number 49 : December 21, 2018

¥ Wickly Cpmiiagica Surveilanee Repor, Tt

Muunaan : s188Un1u

Y a < o ] v
NUNATU YBAALUU AIdNUA A8UVBIUBUA ~

n§m1LL€1’auﬁ€1'\1 n'sjmwmmi"“amn’li d1inszurnIne ﬂsumuqu‘lsﬂ
E-mail: weekly.wesr@gmail.com, panda_tid@hotmail.com

amznUsnv NoVUSSMUISNS
ugIwnggud wautdu  uignwngus=gs nuada USna dnaAsduwus  asanund Sodood

uenwngsds velsledu  ulsuwngus=asg novwsy dJredoua

UuglIwnNgaIudnd ovgeana ugdnouwngus:=ong JUINYYS AU1U aauqsﬁu“un ARSUS LneIRsU

20019 19SUEy oL - .
' W3S ASnuan uwuns 9oa:zUv

AONUINDOUSSIUISNNS @ unguwnguas Wsuas Jnesade : iisen adewonne a5dn a5h0ty

)

USSUN5N1S3YINIS | TWNIRHOWOLIU @SoNseNnsnd  Hesidnnselind : uSUNa dnadAsduwWus dolur sevidou

drtnszuiadne nsuadugulsn  auuAuud dwrdauuny3 11000 s, 0-2590-3805 Tnsans 0-2590-3845
Bureau of Epidemiology, Department of Disease Control, Ministry of Public Health, Tivanond Road, Nonthaburi, Thailand, 11000
Tel (66) 2590-3805, (66) 2590-3800 FAX (66) 2590-3845




