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= Abstract= .
An Epidemiologic Investigation on an Outbreak of
Anthrax Occurred in Kyongju by Eating Dead Cow’s Meat

Hyun Sul Lim', Hae Kwan Cheong®, Joung Soon Kim?, Heechoul Ohr?,
Dong Mo Rhie*, Ho Hoon Kim?®

Department of Preventive Medicine, College of Medicine, Dongguk University!,
Department of Epidemiology, Seoul National University, School of Public Health?,
Department of Preventive Medicine, Y onsei University College of Medicine3,
Bureau of Public Health, Ministry of Health & Social Affairs?*,

" Department of Microbiology, National Institute of Health’

This epidemiologic study was carried out to investigate cause and magnitude of food-
poisoning like epidemic occurred among inhabitants of a village who have eaten dead
cow’s meat near Kyongju in February of 1994, around lunar new year.

The investigation consisted of interview survey on all inhabitants of 77 households
(111 males and 119 females) and their visitors (40 males and 35 females), skin test with
anthraxinum (Russian product), study on clinical characteristics for the patients
hospitalized, and microbiologic examination on microbes isolated from cow’s meat,
patient and soils of dead cow’s barn.

The results obtained are as followings;

1. The proportion of the inhabitants who ingested the dead cow’s meat was 36.4%.
The incidence rate of the disease was 65.1 % for males, 41.7% for females and the
cases were distributed evenly for all age groups. The group ingested raw meat
showed higher incidence than the group ingested cooked meat. There was no case
among people who did not eat the meat.

2. The most clinical symptoms were significantly more frequent among cases than
non-cases ; sore throat(57 %), nausea (51 %), fever (47 %), indigestion (43 %), cough
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(41%), anorexia (41 %), abdominal distention(41%), and abdominal pain (39 %)

were the major symptoms among cases.

3. Among 29 cases hospitalized out gf total 61 cases, three patients, all old and feeble
persons, deceased from the disease resulting in 4.9% fatality rate among total
patient and 10.3 % among hospitalized. Septicemia and meningitis were the causes

of the deaths.

4. Three strains isolated from patients, and three strains from dead cow’s meat and
soil revealed typical microbiologic characteristics of Bacillus Anthracis, which also
proved to be fatal to experimentally infected mice.

Key words: epidemiologic investigation, outbreak, anthrax
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Table 2. Relative frequency of the anthrax cases

by the date of onset

A7kl ALY 15U o] Foll AN ApFe Number of Relative

47 0] gJt}(Table 1). Date subjects # frequency (%)

94/2/12 2 33

Q) gHdE £ 94/2/13 7 11.5

whaiol o 29 12U RE 25U7A] 14U 7kl A 94/2/14 10 16.4

2 dger 2 Jd2iE 347 140] 10 94/2/15 9 14.8

94/2/16 3 49

94/2/17 3 49

Table 1. Distribution of subjects by the date of the 94/2/18 2 33

meat ingestion 94/2/19 2 3.3

Date Number of Relative 94{2(20 3 49

subjects # frequency (%) 94/2/21 0 0.0

94/2/12 75 67.6 94/2/22 1 1.6

94/2/13 15 13.5 94/2/23 5 )

e n e

94/2/19 0.9 94/2/25 1 1.6

Unknown 2 1.8 Unknown ‘ 12 19.7

Total 111 100.0 Total 61 100.0

# Forty visitors are included

# Twenty three visitors are included
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Table 3. Distribution of the subjects by the days
from meat ingestion to onset of symptoms

Number of Relative
Days subjects # frequency (%)
0 6 9.8
1 11 18.0
2 9 14.8
3 6 9.8
4 2 33
5 3 49
6 2 33
7 2 33
8 1 1.6
9 4 6.6
10 2 3.3
12 1 1.6
Unknown 12 19.7
Total 61 100.0

# Twenty three visitors are included

Table 4. Attack rate (%) of anthrax by age and sex

2 % 3057eld e o]F & HarlE HE
FEE A 639, o2 8o F 1117019
th & GA Q7] 2%, JA AT 31%, Hd
36%7F F& 15 ook FAbs @A 41
#, o2} 208, £ 61A2 A ABZol| T2A ¥
x5 o] gl A= Al E HL AelA
Aut dAslg e, 2718 HE AFE F U
FE 550% 2 vl Fo} FAF 65.1%, 3Ak 41.7
% 2 FAke] W gl o] ¥& S Hyod
$94L AUdchHP>0.05). dHEE B3-S o
A2 194 o]3te] o} oA oA i) Fol
Eokd ubE 204 5B 29 A7kA 9] AT
W Z3) w Bo| 7HAk skl 12 vh 304 o] F
FEE A8 79 v FE3] I EC] F
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(Table 4).
@ 7}+E ey E
AA AF WA} 7V TV F 2L A5 e
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%)aew o]F A7} AN o) WA S
= 2371 (29.9%)9 o, & AF HE Algho)
aolgte Sle 7 FelA A} A
o] Ab kA FY 7= 71.9% et

>

Male Female Total
Age  Population Number of Attack Population Number of Attack Population Number of Attack
at risk$  patients®  rate! at risk?  patients® rate’ at risk®  patients® rate?
0~ 9 5 3 60.0 4 1 25.0 9 4 444
10~19 7 5 71.4 4 3 75.0 11 8 72.7
20~29 10 ) 50.0 12 0 0.0 22 5 227
30~39 12 6 50.0 8 3 37.5 20 9 45.0
40~49 9 6 66.7 7 4 57.1 16 10 62.5
50~59 6 4 66.7 9 6 66.7 15 10 66.7
60~69 11 9 81.8 1 0 0.0 12 9 75.0
70+ 3 3 100.0 3 3 100.0 6 6 100.0
Total 63 41 65.1 48 20 41.7 111 61 ) 55.0

$: Number of person who ingested the meat, 40 visitors are included

¥ : Attack rate: /100 person
@ Twenty three cases of visitors are included
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Table 5. Attack rate(%) of anthrax by parts of meat ingested

Part Number ingested Number of patient Attack rate (%)
Meat 27 15 55.6
Liver 5 100.0
Lung 7 5 7.4
Soup 29 6 13.8
Meat + Soup 9 5 55.6
Meat + Liver 13 10 76.9
Meat + Stomach 1 0 0.0
Liver + Soup 6 6 100.0
Meat + Liver + Soup 8 5 62.5
Liver + Heart + Kidney 1 1 100.0
Unknown 5 3 60.0
Total 111 61 55.0
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Table 6. Attack rate(%) of anthrax by method of cooking

Raw Cooked
Parts Number Number of Attack Number Number of © Attack
ingested patient rate (%) ingested patient rate (%)
Meat 1 0 0.0 52 33 63.5
Soup - - - 52 22 42.3
Liver 16 14 87.5 7 5 714
Lung - - - 7 5 71.4
Heart 1 1 100.0 0 0 0.0
Kidney 1 1 ‘ 100.0 0 0 0.0
Stomach 1 0 0.0 0 0 0.0
Total* 20 17 85.0 118 65 55.1
* P < 0.05 by chi-square test, comparison between ran and cooked meat
+ Three subjects excluded due to incomplete data
Table 7. Rate of clinical symptoms complained'by cases and non-cases
Case (n=49)" Non-case (n=243)
Symptom
No. Rate (%) : No. Rate (%)
Sore throat 28 57.1* 4 1.6
Nausea 25 51.0 3 1.2
Fever 23 46.9™ 3 1.2
Dyspepsia 21 42.9* 5 2.1
Cough 20 40.8* 11 4.5
Anorexia 20 40.8* 5 2.1
Abdominal distension 20 40.8* 4 1.6
Abdominal pain 19 - 38.8= -4 1.6
Constipation 16 32.7= 5 2.1
Dizziness 15 30.6™ 4 1.6
Sputum i3 26.5* 10 4.1
Vomiting 13 26.5" 1 0.4
Diarrhea 12 24.5* 5 2.1
Myalgia 11 22.4% 6 2.5
Headache 11 22 4% 8 33
Tenesmus 7 14.3= 2 0.8
Dyspnea 5 10.2* 3 1.2
Skin eruption 2 4.1 0 0.0

# Twelve cases are excluded due to incomplete information
* P < 0.01 by chi-square test or Fisher’s exact test, comparison between cases and non-case
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Az
YU &L 475% Ak o] &
Ao aet AF ool E X, T, 24 5
o2} x|iel W eiel WA ILstsch AL Bk
E A 21 A2 A 51 %, A 8 A2 3hxte
Table 8. Attack rate(%) of anthrax by residency and sex -
Male Female “Total
Residency Number Population Number — Attack Number Population Number  Attack Number Population Number  Attack
of of rate of of rate - of of - rate
persons  atrisk®  patients (%) persons  atrnisk®  patients (%) persons  atrisk®  patients (%)
Residents 111 40 24 60.0 119 31 14 45.2 230 71 38 53.5
Visitors 40 23 i? 739 35 17 6 353 75 40 23 57.5
Total 161 63 41 65.1 154 48 20 41.7 305 111 61 55.0
$ Number of person who ingested the meat -
P > 0.05 by chi-square test, comparison between residents and visitors by sex
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Table 9. Distribution of the days from onset of

symptoms to hospitalization

Number of Relative

Days frequency (%)
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6.9
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6.9
0.0
6.9
34
34
6.9
100.0
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sttt FAAE 7122 S19S o Huy A
Al I EE 10.5% 2 o $- wgko} BEojx =
100% et oFFA A} o) ikS Fd o2 AP S
el A% 158%, ol 89.7% ). o}
2hA] Bu) Zabe AR 40 28 AjtetA] o
oo g 8l 2 A 25% F 5 3
£ 7o 2 A7t} (Table 11).

2) D|d=E

1o

AL 21t

atel "o HANA Hx2 % FAFo)
8% AL 2¥ 21 FFOE o) 9 3
A AOEA S Hfol A ). E3 2dolE
< el skt A AOEA ] B
A, 2E)a 24 219 EFAH LA 1Y 3

& Zapibo] A #Hated FaoiEhy ol o
s AF =T 2% oFA Zhte] £
Helck 28y ok 2 #xle] g Q oy Fo
AA M= ol A=kA] ks, F4 A4 o
Aoz 45 AYsAD YO o7 FA
AE AHEEA] Fdo] AAF HAAM vl
353k 23t

28 7o vy ES 54L& 3 FF EF
Fdsle], 3714 FAA A8ko™ Blood agar
plate s} 4] =2 rough 3} 5 # 7} colony =
A3t 2 432 Q] medusa-head 3 AF] colony
£ BT &, ol 52 olEE FAYst= w4
g4 2% 44 do 2 v Es 54 Bacil-

—

Table 11. Result of skin test with anthrax antigen

lus anthracis 2} 4 23} c}(Table 12).

BO%9 T4 AT 24 2 x He
&4 734} 23} Segmental necrotizing enterocol-
itis ¢} A74-5 Bojon Wi JollA thpe] ol
E7HAE € 2% A S 39T 5 U4
.

=3 % AHA 2 B #4F 2R vk
29} 7|V Hol] FE3 AF 27217 o A 115X 2L
Atolol] AQ FEo] A, AlgEE FE9

259 7] Sl A chapel 1% oy el ¥

gl d e, v AE AAAE S540) e v
L£¥A Fo|AL, okaZe] A|Y P we S
deor gu PAFoZ HAHAG. &9 F
b SR Sl FYPRAYY
ozl 7] AR (FL 4o A7), FL 49 9ef
7 24 Ao FllAE 379 whAFe] ¥
g glont fao] Bt 24 25Ul 2042
HE] AHI throat swab 3} o vt A& vt
Aol A& A gkt

oz ¥ wAEe AW WP o
Koch 9] 7145 FA71RA 1 A4l 4+ 5

o 5 3lsiet

4

&

kI

Bxy.& a2 oA V79l Bacillus anthracis
Aol o8 Wl g4 AT "oz o

Normal Patients Total
. Relative Relative Relative
ti Numb

Reaction Number frequency (%) umoer frequency (%) Number frequency (%)

(-) 26 89.7 84.2 42 87.5

(—/+) 3 - 10.3 53 4 8.3

+++) 0 0.0 12.5 2 4.2

Total 29 100.0 100.0 48 100.0

P > 0.05 by Fisher’s exact test
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Table 12. Microbiological characteristics of the isolated bacilius

Test : B. anthracis Isolated bacillus
Motility negative negative
Hemolysis variable . negative
Gas glucose negative negative
Acid glucose positive after 24 hours
xylose negative in 48 hours
mannitol negative in 48 hours
lactose ‘ negative in 48 hours
sucrose positive after 24 hours -
maltose positive in 48 hours
salicin negative in 48 hours
6% NacCl negative negative
Catalase positive positive
Oxidase variable positive
MacConkey negative _ negative
Simmons citrate negative negative
Urease negative in 48 hours
Nitrate positive positive
N2 gas negative in 24 hours
Indole negative in 24 hours
TSI slant variable positive
butt positive positive
H: negative in 24 hours
MR variable after.48 hours
VP variable after 48 hours
Gelatin positive after 48 hours
42T positive positive
Esculin variable in 24 hours
Capsule positive positive
Penicillin sensitive sensitive

TE AN Agoth &AM E Fo] Boje
3910 ohet 929, 55719, AP ew ¥
FHh 3y BARe ojxs} 9 R ¥ weo
2 207 F wolste] ZAsmA # - wwg
dosle) HRell A7l He VEL Fdo| o
g x4e9) FAlr} 471 EAo|u, A Folrt B
7t YEHo 2 Sojrbd Yxodolt YA 2y
7h 4% oz Solrf AYES doir)
35718 BAEL §90% okEr} H o] =s}
B 2 A, 284 g Ale Ha, 34 B F

oo >

ol 4717 elFede] A7171% et Yelelzt
A BAFo] Ansloix AW FUY F 9
oo Futdzta & 4 okl AEH,
1987; Dutz ¢} Kohout, 1971).

2] el e 1905 ol F &g o) bt
Argol Al A 25 pase] gton sy o] Fo =
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%, 1968 8Y AX APl 3¢ 7
1054 oA it o] F (HF4H, 1975), 7152
1960 a0 o= A 2.0/100,000, =} =] 4.4/100,
0001 4] 60 deH Zrelli= ZH2+ 0.1~0.2/100,000
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1989).
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Her, Fed FFE vhe2dd g A4 Ay
oA FA4do] glgo] FHEHY ¥ APEsH
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2 94 34 iii U A= E ADFS AL
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