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Hepatitis A outbreak: A threat of untreated tap water in school, Sungai Kolok

District, Narathiwat Province, Thailand
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Abstract

On November 12, 2023, a cluster of hepatitis A (HAV) infected students and personnel in a
primary school in Sungai Kolok District was notified. We investigated the causes of the outbreak and risk
factors to establish and implement control measures. Both retrospective cohort, descriptive and analytical
epidemiological studies including environmental investigation were conducted. Active case finding was
performed. A case was defined as a person in the school who has at least two symptoms of jaundice, fever,
dark urine, loss of appetite, fatigue, nausea or vomiting, abdominal pain, dyspepsia, epigastric pain, and right
subcostal pain between June 1, 2023 and April 5, 2024. Stool samples were tested for hepatitis A virus
genetic materials and HAV genotype, while serum samples were tested for anti—-HAV IgM. In addition,
water supply, drinking water, and ice samples were tested for free chlorine, coliform bacteria, hepatitis A
virus, and HAV genotype. We found 26 cases with illness onset occurring between July 29, 2023 and
December 27, 2023, resulting in an overall attack rate of 15.2% (26/171). The affected individuals were
aged 7 to 29 years (median 11 years). The water supply was from the untreated shallow well near the
septic tank. No soap was provided and 949% of students and staff did not wash their hands after using the
bathroom and before eating. Moreover, it was found that 69.6% abluted themselves using untreated tap
water before praying and 21.1% swallowed it while rinsing their mouth. Laboratory results detected anti-HAV
IgM and hepatitis A virus genotype IA in patients, which are consistent with the strain found in the water
supply. Additionally, no free chlorine was present in the water supply, and coliform bacteria were detected
in both the water supply and drinking water samples. Analytical studies did not identify statistically significant
risk factors. Chlorine tablets, clean water, and soap were temporarily provided. Since establishing a permanent
treated water supply in January 2024, no cases have been reported. The cause of the outbreak is likely from
untreated water supply and poor hygiene. Improving water quality, sanitation, and hygiene is crucial for
preventing future outbreaks.

Correspondence: Tamonwan Chatngoen E-mail: Tamonwan27048@ gmail.com
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Figure 1 The flow and distribution pathways of the water supply in a school in Sungai Kolok District, Narathiwat Province
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Table 2 Risk factors associated with Hepatitis A cases in a school in Sungai Kolok District, Narathiwat Province, from June
2023 to April 2024 (n=124)

TsahSadudniauta
Uaae Snununanse  nuihe ansha(3a88%)  Crude RR (95% CI)  p-value*
ERTY 124 26 20.97
el
Mg 58 13 22.41 1.13 (0.57-2.25) 0.711
AN 66 13 19.70
angy
Haanhvisawhnu 15 U 106 23 21.70
1 15 1 18 3 16.67 0.77 (0.26-2.29) 0.762%
N
UniSau 106 23 21.70 1.30 (0.44-3.89) 0.762+
ynaIns™ 18 3 16.67
Aanhandithu
14 35 6 17.14 0.76 (0.33-1.74) 0.512
Tadlger 89 20 22.47
i Lidaiivu
14 28 8 28.57 1.52 (0.74-3.13) 0.261
Tailagr 96 18 18.75
Aanihnsasithu
14 4 1 25.00 1.20 (0.21-6.79) 1.0001
Tadlger 120 25 20.83
Aanhunatlaainiithy
14 62 14 22.58 1.17 (0.59-2.32) 0.660
Tailagr 62 12 19.35
Anunmaaslsd
1o 3 0 0.00 NA 1.000%
Tadlagr 121 26 21.49
ﬁ'muugtawﬁ
14 112 25 22.32 2.68 (0.40-18.05) 0.457+
Tailagr 12 1 8.33
Autinan
14 88 19 21.59 1.11 (0.51-2.41) 0.790
Tadlagr 36 7 19.44
ﬁ'mﬁwwn@maaﬂsamms
14 110 24 21.82 1.53 (0.40-5.78) 0.732%
Tailagr 14 2 14.29
(?'imiwwnQaLaaﬂsqmms‘[m‘lﬁuﬁhﬁwehusf'h
14 83 20 24.10 1.65 (0.72-3.78) 0.233
Tadlger 41 6 14.63
ﬁ'miuwwn@al,aaﬂs\imm‘s‘[mﬁlﬁ'uﬁhﬁvhNﬁ'ugl"'?iu
14 34 8 23.53 1.18 (0.57-2.45) 0.667
Tadla 90 18 20.00
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onsedi 2 tadadssiduiusiumadiudihelsnhiadudniaue lulsadouwimil sunegluddn-an Saniaunsna
sEUNfBUNEY 2566 DNNHEY 2567 (n=124) (6d)

Table 2 Risk factors associated with Hepatitis A cases in a school in Sungai Kolok District, Narathiwat Province, from June
2023 to April 2024 (n=124) (continue)

TsahiSadudniaua

s PNunIBae  hwauthse anstha(5a88z)  Crude RR (95% CI)  p-value*

Ahnnaaaaslaannsiagldiia
1% 1 1 100.00 4.92 (3.47-6.98) 0.210t
TaiTa 123 25 20.33

fanihfaniilsaGou
1% 10 4 40.00 2.07 (0.89-4.83) 0.215t
TaiTa 114 22 19.30

4 dy Yoo o -

anthnanivauininizsund
ot 5 3 60.00 3.10 (1.39-6.94) 0.062t
Tad o 119 23 19.33

AuinannvavNnSauze
1% 5 1 20.00 0.95 (0.16-5.69) 1.000t
TaiTa 119 25 21.01

1Hhihesrina
14 119 26 21.85 - 0.5837
Tailage 5 0 0.00

1ﬁ'ﬁ1azwmmwé’aﬁmﬁ1m§ma
1% 10 2 20.00 0.95 (0.26-3.45) 1.000t
TaiTa 114 24 21.05

TdihazwanaiivanininGoundi
ot 38 10 26.32 1.41 (0.71-2.82) 0.331
Tailager 86 16 18.60

ThihasnanenvaaininGawms
1% 71 14 19.72 0.87 (0.44-1.73) 0.692
TaiTa 53 12 22.64

nawhd ldauhasrinnaina
ot 36 9 25.00 1.29 (0.64-2.63) 0.481
Tailager 88 17 19.32

ﬁummnﬁmﬁﬂiﬁ\imn‘[‘mmms
1‘8 122 26 21.31 - 1.000%t
TaiTa 2 0 0.00

imzusldarrsvaelseains

Tdzusld 1
14 116 26 22.41 - 0.202%
Tad o 8 0 0.00

andamsaynaiviaan
ot 11 1 9.09 0.41 (0.06-2.75) 0.456t
Tad o 113 25 22.12

andamsaynausulsEmuaIms
ot 10 1 10.00 0.46 (0.07-3.02) 0.687t
Tad o 114 25 21.93

*p-value Toald Chi-square test +1968@ Fisher’s exact test lumMIFuUIU p-value
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mi?{uﬁwmn@maas“[ﬂﬂﬂlﬁﬁa NANLE 929
msdnie lhiadusniaue 4.92 uih disifiaufuay
#laldile wazmsauihsannnasininEeunds
WNAMNEES 3.10 wh azhﬂsﬁmmfimmﬂﬁaga
gidtadaisuwias daldmamundeisng
MaEBANMINEEN (Fisher’s exact test) lawui
fanuuananegivedaunegdd euaaeluy
MNP 2 waziiadmunamsianansenureilade
dansiialsanudn msdae hisdusniauLe
1uﬂsz°ﬁnnsé‘fqnaintﬂumamnms@iufwmn@aLaa%'
Togldiia spzay 5 wse 1 au wazlluwamanms
AuthdananianininGounds Jeeaz 10 uie
2 au Fuflugrniasuasmsszunaniva
HaMIANEAIING N
FayanniinGauuazyaansiauue 171
AU wasmadane wuh venhuasadsiialaifiay
UnGauuazyaaINIvea: 94.0 Litpaaniiaaeay
waaseath (160/171) vidaneusulsemuans
(161/171) uaﬂmnﬁvﬁqwmﬁ SpUaT 69.6
(119/171) 18hfenlumsauihazving uay
Zagar 21.1 (36/171) nawthfsnaazifauthn
Tugeouthaswang usiiinGaunnauazdudanh
g wdveasadaldufhnduiion 81ms
azgniunnudadizeslsedey meindaunss
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fathe lunueaaiudasene 10 @ade Mail
wuuvaiialadnasu 9 draths Fufludhagaild
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wnaaauussaluaiiss 1 dradriiasaluny
wuailideladvasy uaninildiegeiinldis
5 ¢haths wumswugnssuwasdalifadudniaua
mewug 1A dudmadunneiasldluaiiuasiie
yasudasIaInvuuaiiiseladnasunnaiagl
dwmudiegeang@ienis 25 au wuln
13 ¢haehefid ALT gaifiu 100 U/L 14 8 fath
FINWU anti-HAV IgM uasia 3 Ghagheganss
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dudendudathahld dudeiiumasua
W 3 §19619 WU anti-HAV IgM 1 ¢a9eha Fadiu
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M5 3uan1sAnIMeaslfudans Tudiededesan wazau zaslsalisaduanidue lulsuSouuvanile

snagluiln-an Janiaundng ssuhadoufiguau 2566 Banwey 2567

Table 3 Laboratory findings from environmental and human samples in the study of Hepatitis A in a school in Sungai Kolok

District, Narathiwat Province, from June 2023 to April 2024

FUANIITNATU fathadewndan magralunu

(a‘hmuNamn/ﬁ‘immﬁmﬁwﬁwmm) (ﬁ'im’mﬂamn/ahmuﬁ'mshqf?wmm)
Wld hant  dude wiadd Hanaaus ;jﬁﬁmms wiias laidl
Tupsh* AT+ (Limawins)t  ains*

WUANDIUDETY 0/5 0/4 0/1 - - - -

nunuafiSaladnasu 5/5 3/4 1/1 3/3 3/3 - -

wumsﬁ’uﬁqnﬁuwmﬁfya 5/5 0/4 0/1 - - 3/3 0/3

hfaduanauie (@ewug)  (1A) (IA)

520U ALT g4n) 100 U/L - - - - - 13/13 -

WU Anti-HAV IgM - - - - - 8/8 1/3

*Juiiiudieds e Jun 13 wgadmeu 2566 tiuiiuaage agsznine 2 unan 2566-28 5UNAN 2566

sanladdiunmsluugs

FuiumsUszgnnniuyamnslsadeu uas
wisnuinerasilsdessanuFsauazmie
anmsmatlasfumuaulsn wiandanssuuithss e
TsahsaausniauelulsaSsudussazne 2 uh
waqszaxﬂnﬁaﬁmuﬁqm (573 100 1) tiunngihe
Negarny lasaaasfamumsanEauseinay
uazapUMNIMSNNHUNATDY nWuaIMIeae W
wueth llsanenunauaznanuenuaynaesulal
WwilnnmsithseSauaeui 5 wwnsu 2567 liwy
@"ﬂamﬁ'u uanmﬂfzﬁmsﬂszqﬂmﬁwaqéwma
Toeflngsnaiiulsssnuasiismaduimsithsy s
5n 5 Tsadsuludrvadisrfuiulsadauiing
sennaluassiud flawug Uiy dud
waganluszozduiimsiuasnsudaludainii
anssduuarUulgstatau sndslasuns
aymsiilssthandinnuihdsahglnln-an
dwsuhaumelsadeuladedainsehealualy
faunasauioaamstuilou fimsdamayuazuiy
smsduiiannesimdndiianihuasnauiulssmy
o5 luszezemmilsadoulddifiumsaaasssuy
szt ludousnsau 2567

1908

massanssiiennhiadudniauie
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wananiimamlan wu auwdmld awdmaana gl
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Uszondnw wazliwuetheluinGeusyua 2 uaz
3 onailasnnioeas 70 saaniiiengeind 6 T
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il 44 uaz 45 wmjﬂwgﬁmﬂuﬁmmmﬂ MAN
(HANMSILUINNNWNE9L5A3IY (Common source)
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