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ABSTRACT

African swine fever (ASF) is one of the most complex infectious swine diseases and the 
greatest concern to the pig industry owing to its high mortality and no effective vaccines 
available to prevent the disease. Since the first outbreak of ASF in pig farms, ASF has been 
identified in 14 pig farms in four cities/counties in South Korea. The outbreak was resolved 
in a short period because of the immediate control measures and cooperative efforts. This 
paper reviews the ASF outbreak and the experience of successfully stopping ASF in pig farms 
in South Korea through active responses to prevent the spread of ASF. In addition, suitable 
changes to build a sustainable pig production system and collaborative efforts to overcome 
the dangerous animal disease, such as ASF, are discussed.
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INTRODUCTION

African swine fever (ASF) was first reported in Kenya in 1921 [1] and is one of the most 
complex infectious swine diseases causing the greatest concern in the pig industry because 
of its high mortality [2]. The disease is caused by a large double-stranded DNA virus, a sole 
member of the Asfarviridae family, which affects domestic pigs and wild boars [3,4].

Since the introduction of ASF to Portugal in 1957, ASF spread to many other European 
countries, the Caribbean and South America in the 1960s, and Georgia (Caucasus) in 2007 
[5]. From there, the disease spread quickly to other neighboring countries, reaching the 
European Union in 2014 [6]. In 2018, the ASF virus (ASFV) demonstrated its huge capacity for 
transboundary and trans-continental spread jumping to China, which was several hundreds 
of kilometers away from previously known infected regions [7], where it spread rapidly with 
165 outbreaks detected in 32 provinces. Approximately 1,193,000 pigs were culled as of March 
5, 2020 [8]. ASF outbreaks expanded to Mongolia, Vietnam, Cambodia, North Korea, Lao, 
Myanmar, Philippines, South Korea, Timor-Leste, Indonesia, and India during the last two 
years [8,9]. In South Korea, after the first report of ASF on September 16, 2019, 14 outbreaks 
of ASF in pig farms were confirmed up to October 9, 2019 [10]. Furthermore, the first ASF 
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case in a wild boar carcass was detected on October 3, 2019, and as of September 8, 2020, 736 
cases of ASFV-infected wild boars were reported [11].

The spread of ASF can be prevented only by early detection and the strict application of 
classical disease control methods, including surveillance, epidemiological investigation, 
tracing of pigs, stamping out in infected holdings, biosecurity measures, quarantine, and 
animal movement control. Owing to the huge/socioeconomic impact of this disease, this 
review highlights the epidemic prevention policies and control measures during the recent 
outbreak of ASF in South Korea.

BRIEF DESCRIPTION OF ASF

The ASFV is a large double-stranded DNA virus belonging to the Asfarviridae Family that 
replicates in the cell cytoplasm of macrophages, which is the main target cell for ASFV 
replication [12]. The virus genome has approximately 170 to 195 kbp depending on the 
variation of different multigene families (MGF) and contains between 150 and 167 open 
reading frames [13]. Viral genotypes have been identified by the partial p72 gene, and 
24 genotypes have been reported thus far [14,15]. After its introduction to Georgia in 
2007, Genotype II ASFV is currently circulating in Europe and Asia [5]. The etiology and 
epidemiology for ASFV in Korea have recently been reviewed in detail [16].

Although domestic pigs, wild boar, and soft ticks are susceptible hosts for the ASFV, soft 
ticks are unlikely to play a role in the current ASF situation in Europe and Asia. ASFV can 
be transmitted readily between pigs and wild boar through direct contact with infected 
animals through the oral-nasal route. It can also be transmitted through skin abrasions from 
sources, including blood, which contains high levels of virus, and other excretions, including 
saliva, tears, nasal secretions, urine, feces, and secretions from the genital tract. Shedding 
of the virus from infected animals can start at 2–3 days post-infection through saliva, nasal 
discharges, and feces [17]. In addition, the ingestion of infected material on contaminated 
surfaces, feed, or water can lead to infection in pigs. Therefore, considering the physical 
stability of ASFV, contact with infected carcasses can be an important route of infection 
between wild boars. Furthermore, interactions between wild boars and domestic pigs can 
prolong ASFV circulation in both swine populations [18].

ASF can spread to pigs in ASF-free areas through various entry routes, such as trade in 
live animals and animal products, wild animal migrations, fomites, vehicles, and vector 
movements [5]. Human activity can propagate ASF over short and long distances. Materials 
contaminated with the virus, including clothing, boots, vehicles, needles, and hunting tools, 
act as an indirect transmission source to pigs with human activity. Human actions, such as 
throwing infected meat at pigs or wild boars, have spread ASF to new areas, particularly long-
distance jumps. Because the ASFV is highly resistant to physical and chemical conditions, it 
remains viable in fresh meat and certain meat products for various periods. The ASFV can be 
infectious for 15 weeks in chilled meat and for months in cured hams and sausages unless 
it is inactivated by heat treatment at 60°C for 20 min or 56°C for 70 min [19,20]. Therefore, 
contaminated pork products fed to pigs have often been sources of ASFV outbreaks and 
introduction into previously unaffected areas [21,22]. Quarantine inspections have shown 
that pork items confiscated from travelers contain ASFV, which highlights the risk of the 
introduction of the ASFV through illegal imports [23].
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As there is no effective vaccine or treatment for ASF, preventive measures to mitigate the 
risk of ASF spread are important for the pig production system. The ASFV is transmitted 
primarily by direct contact between infected and susceptible pigs. During the introduction 
of new pigs into the herd, special attention should be given to the management of animal 
transport, including disinfection of the vehicles, as well as to quarantine procedures with 
clinical, serological, and virological surveillance [24]. Physical isolation of the herd can be 
achieved by maintaining adequate distances between farms, fully fencing the herd, and 
installing a closed entrance to the farm area, which also reduces the risk of transmission from 
wild boars [25]. The carcasses of domestic pigs and wild boar must also be treated properly.

Wild boars can play an important role in the transmission pathway. They can also be 
responsible for the transboundary spread of the disease because of their natural dispersal 
ecology in search of the new territory [26]. As observed in Europe, the transmission of ASF 
appears to depend largely on the wild boar population density and their interactions with 
low-biosecurity pig production systems. Good knowledge and management of the wild boar 
population and good coordination among the Veterinary Services and wildlife authorities are 
required to prevent and control ASF successfully.

Prevention in countries free of ASF depends on implementing appropriate import policies 
and biosecurity measures, ensuring that neither infected live pigs nor pork products are 
introduced into areas free of ASF [27]. This includes cracking down on illegal imports of 
live pigs and pork products from affected countries, as well as proper disposal of waste food 
on aircraft, ships, or vehicles coming from affected countries. Several experimental studies 
have shown that contaminated feed and water can be a source of ASFV infection, despite 
the difference in infection efficiency [28,29]. Outbreaks in previously ASFV-free areas were 
attributed to the feeding of susceptible animals with the food waste products from infected 
pigs. This risk can be resolved by a ban on swill feeding to pigs or the proper heat treatment 
of swill [21,22]. Furthermore, strict border control is needed to block the introduction of 
contaminated meat items to naïve areas. Several reports indicated that travelers could bring 
the ASFV in pork products from the affected countries into other countries [23,30,31]. 
Various education programs and campaigns have been held to stop people from carrying 
infectious materials to new areas.

ASF SURVEILLANCE AND DIAGNOSIS

Rapid and reliable detection of the disease is critical for preventing the spread of the 
disease by implementing strict biosecurity control measures. A diagnosis of ASF cannot 
be made based on clinical signs and histopathological lesions because of the similarities 
in the causative agents of classical swine fever, highly pathogenic porcine productive and 
respiratory syndrome, and Salmonellosis. Only a laboratory diagnosis can identify animals 
that are or have previously been infected with the ASFV. A differential diagnosis is required, 
but it is important to report suspected animals to veterinary authorities and undergo a 
laboratory diagnosis for early detection. An ASF outbreak was confirmed by farmers' 
notifications on 11 farms and active surveillance on the remaining three farms in South Korea 
[32]. The outbreak was reported early, which allowed ASF to be controlled successfully within 
a short period.
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Detection of ASF virus and its antibody
Tests for detecting the ASFV are fundamental for the rapid implementation of control 
measures. These include detecting the viral genome by polymerase chain reaction (PCR) and 
virus isolation for further analysis of the viral characteristics.

PCR is accepted as the gold standard test for ASF detection because of its high sensitivity, 
specificity, and high-throughput application to detect the target viral genome in various 
samples from domestic pigs, wild boars, biological vectors, and even pork products 
transported illegally. Many PCR tests are available, including conventional and real-time 
PCR, targeting the VP72-coding region known as a highly conserved gene among all the 
genotypes of the ASFV [33]. In 2019, 29 suspicious notifications were made, and 14 outbreaks 
were confirmed by real-time PCR. Three independent regions of the ASFV genome were 
amplified: the B646L gene encoding p72, the E183L gene encoding p54, and a tandem repeat 
sequence located between the I73R and I329L genes for genomic analysis. These belonged 
to the p72 genotype II and intergenic region (IGR) II having an additional tandem repeat 
sequence between the I73R and I329L. Owing to this genetic stability, it is very difficult to 
determine the source of introduction and route of spread identified by genetic analysis of the 
ASFV [34].

Virus isolation from infected animals and the field is essential for the diagnosis and 
characterization of circulating ASFV, which is based on inoculating the sample material onto 
susceptible primary cell cultures of a swine origin, from either blood or alveolar monocytes 
and macrophages. If live ASFV is present in the sample, it will replicate in the cells, showing 
a cytopathic effect (CPE) and a haemadsorption (HAD) reaction. Cell lysis and CPE usually 
occur after 48–72 hours of the HAD [35]. The 14 ASFVs were isolated using primary porcine 
alveolar macrophages (PAMs), which showed a HAD phenomenon within 24 hours.

The presence of ASFV antibodies, which appear one week after infection and last for several 
years, always indicates a current or past infection because of the absence of vaccines. The 
recommended ASF serologic tests include the enzyme-linked immunosorbent assay test 
for antibody screening followed by the indirect fluorescent antibody (IFA) test or indirect 
immunoperoxidase test (IPT) as confirmation. Passive surveillance is the most effective and 
efficient method for early detection in ASFV-free areas because of the high lethality and low 
prevalence of ASF circulating in Europe and Asia [36]. In peracute and acute infections, the 
animal often dies before antibodies become detectable [37]. All the samples tested during 
the outbreak in Korea in 2019 were confirmed to be negative in ASF serologic analysis. On 
the other hand, during outbreaks and in affected countries, active surveillance is necessary 
to understand the changes in the epidemiological situation and to eradicate the disease. In 
Spain, antibody detection played a key role in eradicating ASF after 35 years of hard work [38].

Surveillance in South Korea
Disease surveillance is carried out either by testing animals belonging to the suspect 
case definition (passive surveillance) or by active investigation to detect an infection in a 
population or a part of a population (active surveillance). Before the occurrence of ASF in 
Korea, ASF serological surveillance of domestic pigs and wild boars was started in 2009 
and from 2014, respectively. Passive surveillance to detect the ASFV for unknown diseased 
porcine samples from domestic pig farms has been ongoing since 2015. Owing to the 
elevated risk of ASF introduction to Asian countries, border control has been strengthened 
in airports and ports with an increase in the number of quarantine detection dogs and 
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X-ray inspections of luggage arriving from affected countries. In quarantine, pork products, 
including illegal carry-on pork items and food waste from airplanes, have been tested for the 
ASFV to prevent ASF outbreaks in South Korea. During this quarantine inspection, ASF viral 
DNA was detected in 51 items as of August 2020, showing that contaminated pork products 
can introduce the ASFV [23]. All the analyzed contaminated viral fragments belong to 
genotype II.

On September 16, 2019, the first suspected case of ASF was filed in the passive surveillance 
system from a farrow-to-finish farm, and it turned out the first ASF outbreak. Thus far, 29 
suspected reports from farm animals have been filed, of which 14 were found to be positive. 
The last outbreak of ASF was on October 9, 2019, in domestic pigs, despite the ongoing cases 
found in wild boar. After the ASF outbreak, surveillance has been strengthened by increasing 
the sample size from animals and including vectors and fomites.

ASF CONTROL STRATEGIES AND MEASURES APPLIED IN 
SOUTH KOREA
Although government authorities have strengthened preventive measures to stop invasions 
of ASFV from foreign countries and protect pig farms from damage caused by ASF infections, 
outbreaks can occur. When the first case of ASF was confirmed, immediate responding 
actions, such as movement control and stamping out, are the most important control 
measures to stop transmission and spread of the virus into neighboring farms and other 
regions. Most countries have developed emergency preparedness and contingency plans for 
immediate action against important contagious animal diseases, such as ASF. In South Korea, 
there are the ‘Act on the Prevention of Contagious Animal Diseases’ and ‘Enforcement Rule 
for the Control of Exotic Contagious Animal Diseases’ to provide a legal basis for control 
strategies against outbreaks of ASF. The Ministry of Agriculture, Food and Rural Affairs 
(MAFRA) of South Korea also developed ‘the Standard Operation Procedure (SOP) on ASF’ 
as a contingency plan and a response strategy in August 2018 based on the ‘Enforcement 
Rule for the Control of Exotic Contagious Animal Diseases’. The first part of the SOP on ASF 
describes a three-stage warning system according to ASF outbreaks in neighboring countries 
and South Korea, which shows the action guidelines of each organization, including the 
central government, local government, and farmers' associations at each alarm stage. When 
outbreaks of ASF in neighboring countries are reported, the first stage of alarm, called the 
‘Yellow (aware) risk stage’, is posted. The report of a suspected case in South Korea results 
in the second stage is the ‘Orange (warning) risk stage’. As soon as an outbreak of ASF is 
confirmed in South Korea, MAFRA posts the third stage of alarm called the ‘Red (severe) risk 
stage.’ The second part of the SOP on ASF defines specific actions to control the outbreak 
of ASF to provide detailed instructions for carrying out ASF control activities as follows: 
emergency actions for a suspected case, standstill (lockdown on the movement), destruction 
and disposal of animals, cleansing and disinfection, epidemiological investigation, operation 
of control post, designation of slaughterhouses, supply of animal feed, disposal of animal 
excretions, removal of restrictions for control zones, restocking, response to outbreaks in wild 
boars and zoo animals, and education of the participants for eradication. Control measures 
for ASF outbreaks in South Korea have been applied based on this SOP on ASF and sometimes 
been strengthened, reflecting the specific situations and environmental conditions.
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The First outbreak of ASF on the Korean Peninsula
On May 31, 2019, one day after North Korea reported its first confirmed case of ASF with 77 
deaths among 99 pigs at a cooperative farm in Usi county near its border with China to the 
OIE, MAFRA designated 14 cities and counties near the border with North Korea as a ‘Special 
Monitoring Region.’ In this region, all 624 pig farms were monitored by phone daily, and 
the farmers were advised to disinfect their farms. Fences were constructed in more than 600 
sites to prevent wild boars from approaching pig farms. Blood samples from each of the 624 
farms were collected by regional veterinary officers; all were negative for the ASFV. Despite 
preventive measures and efforts, a suspected ASF case was reported at a farrow-to-finish farm 
of 2,450 pigs, including 350 sows, in Paju city, Gyeonggi province, on September 16, 2019. 
The farm was located about 7 km from the border between South Korea and North Korea. 
As soon as the first outbreak of ASF in South Korea was confirmed, the severe risk stage as 
the highest alarm was posted. A nationwide standstill order went into effect for 48 h at 06:30 
September 17 at all pig farms, slaughterhouses, feed mills, and related transport vehicles. 
In accordance with the SOP on ASF, the government issued an inter-minister emergency 
statement and installed posts for movement control and disinfection. The MAFRA 
strengthened the control measures with disinfection, surveillance, and movement control. 
A chain of command was established as ‘Headquarters to control ASF’ at central and local 
governments and ‘Situation control office on ASF’ at central and local veterinary authorities 
for rapid and effective decision-making and emergency responses to control ASF outbreaks.

In the early stages of an outbreak of ASF, every effort and action must be taken for rapid 
containment of the virus to the site of the primary infection, eliminating the source of 
pathogens in the shortest time, and preventing the spread of the virus [39]. As there is no 
effective vaccine against ASF, stamping out by destruction and safe disposal of all infected 
and potentially infected pigs is implemented to eliminate the pathogen.

ASF control policies in South Korea
According to the SOP on ASF, three types of zones were established as follows: control 
zone within a 500 m radius of an infected farm, protection zone within a 3 km radius, and 
surveillance zone between a 3 km and 10 km radius. The mayor of the city or county with 
an outbreak should order the culling of pigs in the infected farm and neighboring farms in 
the control zone. On the other hand, if there are reasons to extend the range of stamping 
out regarding the situation of the infected region, the commissioner of Animal and Plant 
Quarantine Agency (APQA) or the governor of the province could recommend an extension 
to the Minister of MAFRA. With the consultation of the deliberative committee for the 
control of animal diseases, the Minister could decide to extend the stamping-out range. 
The decision was made to remove all pigs in the protection zone and nearby high-risk 
areas, including 27,862 pigs from outbreak farms, 353,101 pigs for preventive culling, and 
65,557 pigs for purchase. This action beyond the SOP was taken because it was the first 
outbreak of ASF in South Korea, and all 14 confirmed farms were located in border areas 
without any information on ASF progress in North Korea. The spread of the ASFV was 
blocked successfully, and the disease outbreak was controlled within 23 days. In September 
and October 2019, since the first outbreak of ASF, the MAFRA announced the special 
enforced measures to control outbreaks four times. The emergency measures were posted 
on September 17, and followed by the 1st enforced control measures on September 18, the 
2nd enforced control measures on September 24, and the 3rd enforced control measures on 
October 13. The emergency measures of the first date, September 17, contained the following 
essential actions: dispatching of the emergency response team, movement control, extension 
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of the stamping-out range, setting the highest stage of alarm, standstill, ban on movement 
of pigs from Gyeonggi province to other provinces, nationwide disinfection campaign, 
strict prohibition of swill feeding in pig farms, movement control for epidemiologically 
related farms for 21 days and related vehicles for 10 days with intensive disinfection, and 
action to reduce the wild boar populations in the 14 cities and counties in the border areas 
in cooperation with the Ministry of Environment. In the 1st enforced control measures, the 
six high-risk cities and counties of Paju, Yeoncheon, Gimpo, Pocheon, Dongducheon, and 
Cheorwon were designated as ‘Extensive Control Area,’ where the ban on pig movement to 
other area was implemented, and the shipment of pigs was allowed only to the designated 
slaughterhouse in the area. Extensive disinfection at farms and livestock-related facilities 
with the collaboration of control teams and special vehicles of the National Agricultural 
Cooperative Federation was strongly recommended.

Persons who had contact with pigs, such as veterinarians, insemination technicians, the 
business people of a feed company, and others, were not allowed to visit pig farms in 
Gyeonggi and Gangwon provinces except for the treatment of sick animals in farms. The 2nd 
enforced control measures focused on the separation of infected regions and their vicinity 
in Gyeonggi and Gangwon provinces into four ‘critical control zones (CCZ)’: Northern zone 
of Gyeonggi, Northern zone of Gangwon, Southern zone of Gyeonggi, and Southern zone 
of Gangwon (Fig. 1). Pigs, manure, and related vehicles were allowed to move only in each 
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Fig. 1. Four CCZ. The MAFRA of Korea has established four CCZ in Gyeonggi province and Gangwon province to separate infected region and their vicinity. Pigs, 
manure, and related vehicles were allowed to move only in each CCZ to prevent the spread of African swine fever virus to other areas. 
CCZ 1, Northern zone of Gyeonggi province including infected area (red, four cities/counties; Yeoncheon, Paju, Gimpo, and Ganghwa), buffer zone (orange, 
five cities/counties; Cheorwon, Pocheon, Dongducheon, Yangju, and Goyang,) and Ongjin (yellow); CCZ 2, Northern zone of Gangwon province (green); CCZ 3, 
Southern zone of Gyeonggi province (pink), CCZ 4; Southern zone of Gangwon province (blue). 
CCZ, critical control zone; DMZ, demilitarized zone.



CCZ to prevent the spread of the ASFV to other areas. The shipment of pigs to the designated 
slaughterhouse was allowed only after an examination of the pigs by a veterinary officer at 
a farm immediately before leaving the pigpens. In the Northern CCZ of Gyeonggi, which 
consisted of 10 cities/counties, the movement of related vehicles was strictly controlled 
with the system of color-registration and real-time monitoring by GPS. Only the vehicles 
registered to the pink group could visit pig farms in the Northern CCZ; they were not 
allowed to move to other regions. Those of the green group could supply feed to the farms 
in the Northern CCZ but were not allowed to visit pig farms in other regions. All registered 
vehicles were monitored by GPS with the cooperation of the National Police Agency. Warning 
messages were sent to drivers moving outside the Northern CCZ, and violations were 
punishable by up to one year in prison or fines of up to 10 million Korean won (approximately 
8,500 USD). The 3rd enforced control measures, which expanded the policy for the control 
of vehicles' movement taken in the Northern CCZ of Gyeonggi by the 2nd enforced control 
measures to the Northern CCZ of Gangwon, consisted of four counties, Hwacheon, Yanggu, 
Inje, and Goseong.

Considering that it was the first outbreak of ASF in the history of South Korea and most of 
the confirmed farms were located in the Northern part of Gyeonggi, the Korean government 
decided on very strong preventive measures to block the transmission of the disease to 
other areas. The so-called ‘vacuuming strategy’ was applied to empty pig farms in four 
affected cities/counties (Ganghwa, Gimpo, Paju, and Yeoncheon) and two neighboring 
regions (Pocheon and Cheorwon): stamping-out in 14 infected farms, preventive culling 
for all pigs within a 3 km radius of the infected farms, and purchasing or slaughtering with 
compensation by the government for remaining pigs in six target cities/counties. Five cities/
counties (Goyang, Yangju, Donducheon, Pocheon, and Cheorwon) adjacent to the affected 
areas were designated as a ‘buffer zone.’ All pig farms in the buffer zone had been monitoring 
with a laboratory test for antigen detection of ASF once a week for three weeks. Control posts 
on the main roads at the edge of the buffer zone were managed, and access of vehicles to all 
pig farms in the buffer zone was controlled.

Supporting farmers who suffer the economic impact caused by ASF outbreaks is a pillar of 
control measures [40]. The Korean government compensated the losses of pigs as 100% of 
the market price and provided further support with a stabilization fund for living, up to 6 
months and possibly more reflecting the extent of the damage, up to 3,000 USD per month.

Wild boar control and ASF monitoring
The first case of ASF in a wild boar was detected on October 2, 2019. ASF has been spreading 
in wild boar populations, as in Europe. As the number of ASFV-positive cases and infected 
cities/counties continues to increase, 736 positive cases in wild boar have been reported 
in three cities/counties (Paju, Yeoncheon, and Pocheon) of Gyeonggi province and six 
(Cheorwon, Hwacheon, Yanggu, Goseong, Inje, and Chuncheon) of Gangwon until 
September 8, 2020. The control measures to limit the spread of ASF among wild boar in 
South Korea consist of fencing, population control, and search and safe disposal of carcasses. 
The confirmed ASF-infected sites are fenced immediately, and a three-layer fencing system 
is deployed to avoid the southward spread of ASF. The first consists of electrical fences 
surrounding the area where one or more infected wild boar carcasses have been found, a 1–2 
km distance around the confirmed cases. The second layer is a semi-rigid 1.5 m high wire 
mesh placed at approximately 5–10 km around the electrical fences. A 250 km long fence as a 
third layer was built crossing Gyeonggi and Gangwon provinces from east to west, 20–30 km 

8/14https://vetsci.org https://doi.org/10.4142/jvs.2021.22.e13

Control measures to ASF outbreak in South Korea



south of the second layer [11]. Active carcass search has been performed by the Ministry of 
Environment, the Forest Service, the Ministry of National Defense, and local governments. 
Regarding wild boar population control, cage traps are used inside the second-layer fences, 
and hunting under special permit takes place outside the second-layer fences.

CHANGE AND PREPARATION OF ASF OUTBREAKS FOR 
THE FUTURE
These waves of ASF outbreaks in Europe and Asia since 2007 have affected the global pig 
industry. Changes in the pig industry of Asia where huge damage taken by ASF will be 
inevitable. In many Asian countries, backyard and small-scale pig farms are in the majority, 
e.g., approximately 65% of the total pig population in Vietnam. This has provoked wide 
transmission of ASF and economical loss caused by the low biosecurity of these farms 
[41,42]. Recently there are some reports that animal industries are being transformed and 
upgraded. Small-scale farmers have gradually withdrawn from the animal industry, and the 
number of commercial farms is increasing. As many backyard farms traditionally practiced 
swill feeding, even though the ban on swill feeding was the first step of control against ASF, it 
is not easy for the government to persuade these farmers to change from swill to commercial 
feed. The Chinese government prohibited swill feeding nationwide since the first outbreak of 
ASF in September 2018. They reported that the transmission route of 57 cases (38%) among 
150 outbreaks of ASF between September 2018 and December 2019 was swill feeding. In 
contrast, none of the 15 outbreaks between January and June 2020 involved swill feeding [43].

Biosecurity of pig farms
Enhancing the biosecurity of farms has been emphasized to protect domestic pigs from 
ASF. Because the ASFV can survive in environmental conditions and act as a transmission 
source, stricter biosecurity tools should be applied to prevent pigs from being exposed to 
the ASFV. ASF-infected wild boars are being found continuously in European countries and 
South Korea. Therefore, pig farms require double fences to prevent access by wild boars, and 
preventive measures against insects, rodents, and wild animals are needed. Recently, the 
Korean government started a ‘ban of vehicle entrance close to pig-raising barns’ program that 
prohibits related vehicles from entering the area of pig houses, such as feeding, transporting 
pigs, and handling manure. At the first step, this program was applied to the northern 
areas of Gyeonggi and Gangwon provinces. All pig farms in the areas were investigated and 
grouped according to the type and program applicability: 1) Group 1 (29 farms, 8%) is a type 
in which the vehicles do not enter the farm, either immediately or with minor modifications; 
2) Group 2 (135 farms, 36%) has vehicle access only to the inner fence that protects the pig 
houses on the farm and should be installed if there is no inner fence; 3) Group 3 (213 farms, 
56%) is a type that requires reconfiguration of the farm to belong to Group 2. Through 
ongoing referrals and promotions, all Group 3 farms have submitted plans to transition to 
Group 2 and work towards the transition to Group 2. As of the end of August, 78% of Group 1 
(37 farms) and 79% of Group 2 (328 farms) completed the facility implementation. All related 
vehicles visiting farms are registered and are subjected to real-time monitoring to check the 
violation of ‘ban of vehicle entrance close to pig raising barns’ using the GPS control system.

Movement control of pigs in the nation
The movement of people and vehicles to outside pig farms is a major route, particularly 
for long-distance ASF transmission. The second case of ASF, which occurred in China 
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in September 2018, was found at a slaughterhouse located in Zhengzhou City, Henan 
Province. The pig came from Jamushi City, Heilongjiang Province, and traveled more than 
2,000 km through areas with a high pig density [44]. Chinese researchers insist that the 
long-distance transport of live pigs is unavoidable because the pig-producing field is not 
distributed uniformly throughout China [45]. Some Asian countries, such as China and 
Vietnam, have highly complex pig/pork production systems [46]. Other countries also have 
complex pig value chains that affect the movement of pigs, the feed-supply system, and 
shipment to slaughterhouses. As a long-term plan, a solution with the modification of the 
pig value chain should be investigated to avoid the long-distance transportation of pigs, 
feed, and other materials. When the outbreak of a disease occurs, ‘zoning’ should be applied 
with a restriction of movement as one of the most important control measures to stop the 
spread of the disease to other regions. Like ‘zoning’ in the case of an outbreak, ‘functional 
zoning’ can be considered as a preventive measure that allows the circulation of pigs, feed, 
other material, manure treatment, and slaughter internally without crossing borders. The 
solution also includes preventive measures that must be taken at each procedure to reduce 
the risk. The vehicles for the transportation of pigs and the slaughterhouse can be sources 
of transmission outside farms. The new transport vehicles must reflect the animal welfare 
issue and maintain the appropriate conditions during transportation. The management of 
slaughterhouses should focus on reducing the contamination risk and detecting suspected 
animals at the site.

Future directions
Animal welfare and preservation of the natural environment may be the major concerns of 
people in the future. These issues will affect every corner of human life, including activities 
to control animal diseases. Therefore, new control measures and application tools based on 
scientific evidence and improving animal welfare and the natural environment should be 
developed in the near future as a national, regional, and global strategy.

In the 1960s, the attenuated virus was used in a large-scale vaccination program. Out of 
approximately 550,000 animals that received the vaccine, 128,684 developed post-vaccinal 
reactions, such as death, pneumonia, locomotor disturbances, skin ulcers, abortions, and 
disturbance of lactation [47]. It has been almost 60 years since that failure. Still, there are no 
effective commercial vaccines for ASF. Live attenuated vaccines, which appear most likely, 
can induce effective immune responses, but there is a concern about their safety, including 
adverse effects and safety. Recently, several live attenuated viruses showed protective effects 
without severe side effects on the laboratory scale [48-50]. Despite these recent advances, 
there are many issues to be solved before field applications become possible. Nevertheless, 
vaccines are a good way to mitigate the threat of ASF.

REGIONAL AND GLOBAL COOPERATION OF ASF 
SITUATION
As most countries are connected, and there are huge movements of people, animals, and 
products between countries, diseases can spread quickly and far. In particular, transboundary 
animal diseases (TADs), such as ASF, foot and mouth disease (FMD), and highly pathogenic 
avian influenza (HPAI) can affect the infected country and neighboring countries. Hence, 
collaborative efforts to control the disease should be applied at a regional level. In 2004, 
the OIE and FAO launched and implemented a joint initiative-the Global Framework for the 
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Progressive Control of Transboundary Animal Diseases (GF-TADs). The initiative combines 
the strengths of both organizations to achieve commonly agreed objectives and serves as a 
facilitating mechanism to empower regional alliances in the fight against TADs. Under the 
GF-TADs umbrella, a Standing Group of Experts on ASF (SGE-ASF) in Europe was established 
to facilitate coordination and information sharing among infected and at-risk countries. In 
2017, the Regional Strategy for the Control of African Swine Fever in Africa was launched 
jointly by the FAO, African Union-Inter African Bureau for Animal Resources (AU-IBAR), 
and International Livestock Research Institute (ILRI). Based on the SGE-ASF Europe model, 
similar initiatives adapted to the regional contexts were launched in the Americas at Ottawa 
in May 2019 [51].

Learning from the European experience, the SGE-ASF for Asia was launched in April 2019 
to build closer cooperation among countries to address ASF in a more collaborative and 
harmonized manner across Asia. Three meetings of the SGE-ASF for Asia were held in 2019 
to discuss recommended actions for the early detection, surveillance, biosecurity, border 
control, and risk communication. Owing to Covid-19, a virtual conference was held in April 
2020 to share the experiences in managing ASF outbreaks. In Asia, ASF was first reported in 
China in August 2018 and spread to 10 countries in 2019 and India in 2020.

Recently on July 20, 2020, the OIE and FAO launched a joint initiative for the Global Control 
of ASF in 2020–2025 to support the countries' efforts to protect the economy and food 
security. Based on a long-standing collaboration between OIE and FAO for the management 
of animal health-related risks, the joint GF-TADs developed the Global Initiative to encourage 
national, regional, and global partnerships, to strengthen control measures and minimize 
the impact of ASF [52]. To achieve the final goal of ‘Global Control of ASF’, three objectives 
were defined.

1)  Improve the capability of countries to control (prevent, respond, and eradicate) ASF 
using OIE International Standards and best practices based on the latest science.

2)  Establish an effective coordination and cooperation framework for the global control 
of ASF.

3)  Facilitate business continuity, ensuring safe production and trade to protect food 
systems.

The OIE and FAO emphasized that coordinated actions as part of the Global Initiative should 
take place alongside maintaining transparency regarding the reporting of animal diseases 
and investing in strong and resilient animal health systems. The Global Initiative aims to 
strengthen national Veterinary Services' ability to manage risks through the development and 
implementation of ASF national control programs, with public and private sectors working 
in partnership. Risk communication with the relevant stakeholder will be essential for 
managing the risk pathways and high-risk practices.

The document of the Global Initiative mentioned that ASF has never been so widespread, 
and the scale of the national and regional challenges to control ASF should not be 
underestimated. Long-term commitment by all involved will be required to tackle this 
global threat. Control measures should be coordinated at the regional and global levels 
and embedded into supra-national frameworks that consider the diverse socio-cultural, 
geographical, political and economic needs, and characteristics of each region.
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CONCLUSIONS

In South Korea, after the first outbreak of ASF, 14 cases of ASF in pig farms were confirmed. 
The spread of the ASFV was tackled successfully in swine farms over 23 days. The outbreak 
of the disease was controlled in a short period due to early reporting by educated farmers 
and practitioners, immediate control measures by the government, and cooperative efforts 
of all stakeholders. The effective control measures against ASF included the following 
measures: 1) risk-based prevention and surveillance programs, 2) adequate biosecurity in pig 
production sectors and hunting grounds, 3) pig traceability and movement control, 4) wild 
boar management, 5) safe culling and disposal of animals and their contaminated products, 
6) improved collaboration among the multiple sectors involved, and 7) continued education 
and awareness-raising programs for all relevant parties. To build a sustainable pig farming 
industry, it is important to improve identified weaknesses, such as swill feeding, backyard 
farms, and low biosecurity. Moreover, the collaborative efforts for TAD management, such as 
ASF, FMD, and HPAI, should be applied at the regional level because they may affect not only 
the affected countries but also the regions.
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