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Epidemiological Analysis of a Food Poisoning Outbreak Caused by
Multiple Pathogens in a High School in Chungnam Korea, 2019
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Chungcheongnam-do Institute of Health and Environment Research,
*Department of Preventive Medicine and Public Health, Chungnam National University

ABSTRACT

Objectives: This study was performed in order to report the epidemiological features of a food poisoning
outbreak caused by multiple pathogens in a high school in Chungcheongnam-do Province, Korea in April 2019
and to suggest measures to prevent a similar incidence.

Methods: A total of 39 patients with diarrhea were examined. Environmental samples were obtained from 6
food handlers, 4 food utensils, 72 preserved foods served during the food poisoning outbreak, 9 door handles,
10 drinking water samples from water dispensers, and 6 ground water samples from water taps. These analyzed
to detect viruses and bacteria.

Results: Among the 39 patients, 21 cases (53.8%) of enteroaggregative E. coli (EAEC), 7 cases of Staphylococcus
aureus (17.9%), and 17 cases of norovirus (43.6%) were positive, and in 16 of the cases a co-infection with at
least one other pathogen were observed. EAEC was assumed to be transmitted from contaminated drinking water
because it was also detected in the water sample from a water dispenser in the dormitory. Staphylococcus aureus
was isolated only in the fecal samples of patients, meaning it was not possible to trace its origin. The genotype
of norovirus detected in the drinking water and ground water was consistent with that isolated from patients, and
it was determined that the norovirus infection originated from the school's water environment.

Conclusions: These findings indicate that a lack of environmental hygiene management related to school meals
caused the food poisoning incident. In particular, a lack of management of drinking water, water supply, and
personal hygiene should be pointed out. This should be urgently addressed and continuous monitoring should
be carried out in the future. In addition, students and staff should be educated and trained to improve their
personal hygiene.
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Table 1. Bacteria and virus pathogens causing foodborne disease tested in this study

Pathogens

Salmonella spp., Staphylococcus aureus, Vibrio parahaemolyticus, Vibrio cholerae, Vibrio vulnificus,
Listeria monocytogenes, Shigella spp., Bacillus cereus, Yersinia enterocolitica, Campylobacter jejuni,

Bacteria  Campylobacter coli, Clostridium perfringens, Clostridium botulinum, pathogenic Escherichia coli
[Enteropathogenic E. coli (EPEC), Enterohaemorrhagic E. coli (EHEC), Enterotoxigenic E. coli (ETEC),
Enteroaggregative E. coli (EAEC), Enteroinvasive E. coli (EIEC)],

Viruses Norovirus, Hepatitis A virus, Rotavirus, Astrovirus, Sapovirus, Enteric Adenovirus, Hepatitis E virus
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Table 2. Exposed persons and patients with symptoms
for food-borne disease at a high school in
Chungcheongnam-do

Onset time of

No. of .
00 symptoms in first

exposed persons

No. of patients
(attack rate)

patient
194 53 2019. 4. 11.
(27.3%) (22:00)
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Table 3. Detection and distribution of food-borne pathogens in patients and environment samples

No. of Detected foodborne pathogens
Sample type Remark
samples EAEC*  S. aureus’ Norovirus
21 7 17 Norovirus/S. aureus co-infection 4
Patients 39 o o o, EAEC/S. aureus co-infection 3
(53.8%) (17.9%) (43.6%) Norovirus/EAEC co-infection 9

Food service employees 6 1 0 0 Dietitian 1
ImphcaFed fO(.)d and 95 1 0 0 Water of Top-load Water Dispenser 1
Swabs in environment
Groundwater 6 - - 5

*EAEC: Enteroaggregative Escherichia coli
'S, aureus: Staphylococcus aureus
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Table 4. Detection and distribution of norovirus genotypes in rectal swab samples of patients and water samples

Sample type . No. .O.f Genotype
norovirus positive samples GL1 GLS
Patients Rectal swab 17 16 !
(93.8%) (6.2%)
Groundwater 1 1
Drinking water of dormitory 1 1
Water . . .
Cooking water in the kitchen 1 1
Tap water in schoolyard 2 1 1
Table 5. Norovirus strains isolated in this study
Isolate Genotype  Sex  Age Isolation Accession no. Remark
source
GS2 GI.1 M 15 Rectal swab MNO018263 Patient
GS11 GI.1 M 16 Rectal swab MNO18264 Patient
GS16 GI.1 M 16 Rectal swab MNO018265 Patient
GS17 GL1 M 16 Rectal swab MNO018266 Patient
GS18 GI.1 M 16 Rectal swab MNO18267 Patient
GS19 GI.1 M 16 Rectal swab MNO18268 Patient
GS20 GL1 M 17 Rectal swab MNO018269 Patient
GS21 GI.1 M 17 Rectal swab MNO018270 Patient
GS23 GL1 M 17 Rectal swab MNO018271 Patient
GS26 GI.1 F 17 Rectal swab MNO18272 Patient
GS27 GL1 M 17 Rectal swab MNO018273 Patient
GS28 GI.1 M 17 Rectal swab MNO18274 Patient
GS31 GI.1 M 17 Rectal swab MNO018275 Patient
GS32 GI.1 M 17 Rectal swab MNO18276 Patient
GS35 GI.1 M 24 Rectal swab MNO018277 Patient
GS36 GL1 M 17 Rectal swab MNO018278 Patient
GS38 GI.8 M 17 Rectal swab MNO18284 Patient
Groundwater GL1 Filtration MNO018279 Groundwater
Cooking-water GI.1 Filtration MNO018280 Cooking water
Schoolyard-water1 GI.1 Filtration MNO018281 Drinking water
2" floor drinking water GL.8 Filtration MNO018282 Drinking water
Schoolyard-water2 GI.8 Filtration MNO018283 Drinking water
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Fig. 1. Results of phylogenetic analysis of isolates in this study with reference strains for 256 bp of capsid gene of
norovirus GI.1 and GI.8 isolates
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