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Epidemiological characteristics of 2002 outbreak of
classical swine fever in Korea
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Abstraet : This paper described the epidemiological characteristics of 2002 outbreak of classical swine fever
(CSF) in Korea. A total of thirteen CSF-infected farms could be classified into two clusters according to
the location and time of outbreak. Two farms located in the same county of Gangwon province and 11
farms located in several different districts of Incheon metropolitan/Gyeonggi province were identified as
CSF-infected from April 16 to 30 and from October 7 to December 21 in 2002, respectively. As the result
of epidemiological analysis, the two clusters of outbreaks were turned out to be independent epidemics
which had different sources of virus introduction. Three farms were found to have been infected primarily;
one located in Cheolwon county of Gangwon province and two located in Kangwha county of Incheon
metropolitan area. The most likely factors of virus introduction into these primary infected farms were
considered to be direct or indirect contact by foreign workers and/or owners of the infected farms who
had come back from traveling in China before outbreaks. This was supported by the genetic typing of
CSF viruses isolated from the pigs of infected farms. All the virus isolates of 2002 outbreak were found
to be genetic type 2, whereas the viruses isolated before 2000 were type 3 and the reference strains, such
as attenuated live vaccine virus (LOM strain) and high virulent challenge virus (ALD strain), were type
1. Accordingly, we concluded that the 2002 CSF outbreak must have been caused by a newly introduced
virus from overseas and the type 3 virus must have been eradicated after the last outbreak of 1999 by
the national CSF eradication campaign which were implemented since 1996. Based on the combined analysis
of epidemiological data and genetic typing, the transmission routes of classical swine fever virus were found
to be the movement of vehicles (60%) and persons (10%), neighbourhood spread (20%) and unknown (10%).
It is expected that the analyzed data and findings of classical swine fever outbreak epidemic could be very
useful to establish the disease control and eradication program for the country in the future.

Key words : classical swine fever (CSF), epidemiology, transmission, Korea
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Table 1. Reporting informations and clinical signs of 13 herds infected with classical swine fever virus in 2002 outbreaks

in Korea
Outbreak areas Name of .No. of Date of Herd " Major clinical »
infected herds pigs reared notification affected symptoms

Gangwon-do
Cheolwon-gun GC-1 354 16 Apr. W/G/F /2D ®/D
Cheolwon-gun GC-2 2,131 30 Apr. W/G/A 213D /O
Inchon-metropolitan
Kangwha-gun IK-1 1,323 07 Oct. G/F I DI®ID
Kangwha-gun IK-2 1,371 13 Oct. F D18 /1® D
Kangwha-gun IK-3 143 14 Oct. G/F LI/ DY
Kangwha-gun IK-4 371 01 Nov. F all except &
Seo-gu IS-1 1,160 14 Nov. F TI21®
Kangwha-gun IK-3 1,544 25 Nov. F D/IBI®IB
Gyeonggi-do
Kimpo-si GK-1 889 21 Oct. F D/2/3
Kimpo-si GK-2 1,158 16 Nov. F T3 ®@
Kimpo-si GK-3 1,510 16 Nov. W/G o)
Kimpo-si GK-4 1,520 15 Dec. F D/2/3
Icheon-si Gl-1 1,786 21 Dec. F ONIONIOVIO)

1) W, weaner; G, grower; F, fattener-finisher; A, adult (gilt, sow and boar).
2) (D), high fever; (2), reduced appetite/not eating; ‘3, duliness/apathy; @, diarrhea; (5, constipation B, cyanosis: (7), assembling/
pigs lying upon each other; {8), ataxia/neurological symptoms; (9}, death.
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Table 2. Estimation of infected periods with classical swine fever (CSF) virus for 13 herds in 2002 CSF epidemic in Korea

Positive ratio (%)

Farm D_ate qf Pate of EsFimaFed perio.d Antigen Antibody
notification recognized by farmer of virus introduction positive/ \ positive/ \
tested ° tested &

GC-1 16 Apr. 25 Mar.-03 Apr. 04 Mar.-21 Mar. 12/16 75.0 24/28 85.7
GC-2 30 Apr. 26 Apr.-27 Apr. 05 Apr.-13 Apr. 40/40 100.0 5/35 14.3
IK-1 07 Oct. 06 Oct. 15 Sep.-22 Sep. 37/42 88.1 12/39 30.8
IK-2 13 Oct. 01 Oct.-05 Oct. 10 Sep.-21 Sep. 23/38 60.5 14/35 40.0
IK-3 14 Oct. 13 Oct. 22 Sep.-29 Sep. 16/16 100.0 5/15 333
IK-4 01 Nov. 30 Oct. 09 Oct.-16 Oct. 15/16 93.8 9/14 64.3
1S-1 14 Nov. 14 Nov. 31 Oct.-10 Nov. 6/12 50.0 0/10 0
IK-5 25 Nov. 24 Nov. 03 Nov.-10 Nov. 3/32 9.4 3/32 9.4
GK-1 21 Oct. 18 Oct. 27 Sep.-04 Oct. 8/8 100.0 4/7 57.1
GK-2 16 Nov. 15 Nov. 25 Oct.-01 Nov. 7/7 100.0 317 429
GK-3 26 Nov. 26 Nov. 05 Nov.-12 Nov. 16/30 533 5129 17.2
GK-4 15 Dec. 14 Dec. 01 Dec.-11 Dec. 6/7 85.7 0/7 0

Gl-1 21 Dec. 01 Dec.-13 Dec. 10 Nov.-29 Nov. 1/16 6.3 15/15 100.0
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A) Gangwon-do area

@ GC-1 @ GC-2
(16 Apr.) (30 Apr.)

B) Inchon-metropolitan/Gyeonggi-do area

® IK-1
07 Oct.

[ @ IK-2 ]_. ® IK-3 ]_.[ ® IK 4 J..__.[ ® IK-5 ]
(13 Oct.) \ (14 Oct) (01 Nov.) (25 Nov.)
[@GK 1 ]_>[ ® I15-1 ]

(21 Oct.) (14 Nov.)

@ GK-2 _,l @ GK-3
(16 Nov.) (26 Nov.)

15 Dec.

21 Dec.
Fig. 1. Transmission routes of classical swine fever(CSF)
virus among infected herds identified by epidemiological
investigation of the 2002 CSF epidemic in Korea. A),
Cheolwon county located in Gangwon-do; B), Kanghwa

county and Seo-gu located in Inchon-metropolitan, and
Kimpo city and Icheon city located in Gyeonggi-do.
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Table 3. Most likely factors of transmission between
secondary infected herds during 2002 classical
swine fever epidemic in Korea

Gangwon-do Incheop/ Total
Gyeonggi-do
Transmission route (N =1) (n=9) (n=10)

No. % No. % No. %

Animal movement - - - - - -

Person contact - - 1 11 1 10
Transport vehicles - - 6 67 6 60
- slaughtered pig - - 4) (45 @) 40
- slurry - - () danp @ a9
- phamacutics - - (H (a1 O ao
- feed - - - - -
Neighbourhood 1 100 1 11 220
Swill - - - - - -
Unknown - - 1 dan 1 10
Total 1 160 9 100 10 100
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Table 4. Assessment of most likely factor of introduction into Three primary outbreak farms during 2002 classical swine
fever epidemic in Korea by epidemiological investigation

Cheolwon-gun

Kangwha-gun

Introduction route

GC-1 IK-1 IK-2
Imported pigs none none none
Imported pig products none none none
Feeding of imported swill none none none
Transport vehicle none none none
Person low moderate high
- Tour of farmers none none present
- Foreign workers none none present
- direct contact of foreigner none present present
- indirect contact of foreigner present present present
Wild boar very low very low very low
- direct contact none none none
- indirect contact none none none
Alr currents very low very low very low
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Table 5. Comparison of nucleotide sequences of S’NTR genes of classical swine fever viruses isolated from 13 herds

in 2002 epidemic in Korea

Name of

Outbreak areas infected herds

Name of isolates

GenBank
accession No.

Homology of
5'NTR gene nucleotide sequences

Gangwon-do

Cheolwon-gun GC-1 Cw2002 100.0 AF517834
Cheolwon-gun GC-2 CW2002S 100.0 DQ52299
Inchon-metropolitan

Kangwha-gun 1K-1 KH2002N1 99.2 AY 16811
Kangwha-gun IK-2 KH2002N2 99.6 DQ452386
Kangwha-gun IK-3 KH2002N3 99.6 DQ452387
Kangwha-gun 1K-4 KH2002N4 99.6 DQ452389
Seo-gu 1S-1 1C2002N6 99.2 DQ452395
Kangwha-gun IK-5 KH2002N8 99.6 DQ452390
Gyeonggi-do

Kimpo-si GK-1 KP2002N4 99.6 DQ452388
Kimpo-si GK-2 KP2002N7 99.2 DQ452391
Kimpo-si GK-3 KP2002N9 99.6 DQ452394
Kimpo-si GK-4 KP2002N10 99.2 DQ452392
Icheon-si Gl-1 KIC2002N11 99.2 DQ452396
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