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Abstract

African Swine Fever Virus (ASFV) is a contagious pathogen that can cause severe
acute haemorrhagic fever in pigs. The first occurrence of an ASF outbreak in Asia was
reported in China in August 2018. The devastating impacts caused by ASF on the pig
industry have strongly focused research on risk factors for the spread of ASFV. The
purpose of this systematic review was to identify the potential knowledge gap in the
English literature on risk factors for the spread of ASFV in outbreaks that occurred in
China, 2018-2020. China National Knowledge Infrastructure (CNKI) was searched as
the primary database. Sixty-four records were screened, and 31 (48%) records were
included in data extraction. These records were also assessed for quality of evidence.
Frequency tables for reported risks were created, considering quality of evidence. A
narrative summary of mortality rate and case fatality rate reported in a small number
of records was made. Mortality rate was reported in seven studies, ranging from 3.7%
to 84.0% (median 11.9%). Case fatality rate was reported in six studies, ranging from
20.6% to 100% (median 63.3%). Based on 31 reviewed records, live pig transport, swill
feeding and vehicles were the three most important risks for spread contributing to the
ASF epidemic in China. Bites of infected Ornithodoros ticks was stated in 12 low level of
evidence records but only 1 high level of evidence record as a risk factor for transmis-
sion. Direct contact with wild pigs was reported to be a risk factor in 8 records with
low level of evidence, and 1 record from the high level of evidence group. However,
limited evidence was provided to support the tick-domestic pig or wild pig-domestic
pig transmission routes in China. Lack of resources to obtain veterinary assistance and
to improve husbandry and biosecurity was mentioned four times in the 31 records,
especially in remote rural areas. In conclusion, to effectively control the spread of ASF,
it is very important to reduce mechanical dissemination of ASFV by vehicles and live
pig transport involved in the production cycle and to ensure that transported pigs are
always subject to inspection and quarantine. Additionally, despite strict implementa-
tion of prohibition on swill feeding often being impractical or nearly impossible, ensur-
ing the safety of pig feed can greatly contribute to disease prevention. Improvement in

biosecurity management, specifically environment disinfection, carcass disposal, and
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1 | INTRODUCTION

African Swine Fever (ASF) is a contagious viral disease that causes
haemorrhagic fever affecting domestic and wild pigs of all ages. Clini-
cal signs of acute ASF include high fever, anorexia, vomiting, diarrhoea,
skin haemorrhages, cyanosis and abortion in pregnant sows. The mor-
tality rate of acute ASF is reported to be up to 100% (OIE, 2021). Sub-
acute and chronic forms can be caused by lower virulent strains of the
virus, which exhibit longer duration of clinical signs and lower mortal-
ity rates, ranging from 30% to 70% (OIE, 2021). Pigs infected with the
chronic form of ASF can develop respiratory signs, chronic skin ulcers,
intermittent fever, arthritis and show chronic weight loss (OIE, 2021).

ASF virus (ASFV) is an enveloped DNA virus of the Asfarviridae fam-
ily, with 24 genotypes described for ASFV (Quembo et al., 2018). Other
than wild and domestic pigs, the virus can also infect ticks of the genus
Ornithodoros as biological transmission vectors (OIE, 2021). The major
transmission routes of ASFV to domestic pigs include direct contact
with infected pigs and indirectly via contact with contaminated feed,
fomites and ticks. ASFV can tolerate pH values from 4-10, with cer-
tain strains being able to resist inactivation up to pH value of 13 (Fis-
cher et al., 2020). It can also persist for variable but sometimes very
long periods in organic material such as faeces, frozen meat and blood
serum (Fischer et al., 2020).

ASF is listed as a notifiable disease by the World Organisation for
Animal Health (OIE) because the disease is transboundary and con-
tagious. It is responsible for serious production and economic losses
in pig industries worldwide. The continued spread of ASF has had a
substantial impact on supplies of pork products globally, and a devas-
tating effect on food security, animal health and welfare (Ward et al.,
2021). Between 2018 and 2019, the outbreak of ASF in China report-
edly caused 850,000 live pigs to be culled (Liet al., 2019, p. 37). As of 21
April 2020, 176 ASF outbreaks had been reported in China (Gao et al.,
2021) and disease spread continues. According to the OIE (2022), ASF
has been reported in 35 countries, five different world regions (Africa,
Americas, Asia, Europe and Oceania) since January 2020, involving
more than 1,100,000 pigs with more than 1,800,000 animal losses (OIE,
2022). Although risk factors for ASFV transmission have been well
studied in many countries, particularly in Europe and Africa, it is impor-
tant to understand the risk factors involved in the spread of ASFV in
China by studying the local situation.

The aim of this study was to gather evidence on the important fac-
tors that pose a risk for the spread of ASFV during the ASF epidemic
in China via a systematic review of literature published in the Chi-
nese language between 1 January 2018 and 31 December 2020. Since
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decontamination of vehicles and personnel will be most effective in reducing the risk

of infection in small-scale pig farms.

African Swine Fever, China, epidemiology, pig, spread, transmission risk

most articles are published in Chinese, there might potentially be a
knowledge gap in the English literature concerning outbreaks in China.
The primary objective of this study was to summarise the stated risk
for transmission of ASF outbreaks in China, 2018—2020 and to eval-
uate the strength of the evidence reported in the Chinese literature.
The secondary objective of the study was to analyse the reports to
compare epidemiological characteristics - such as mortality rate, case
fatality rate and suspected source of infection - in different outbreaks

reported in China.

2 | MATERIAL AND METHODS

2.1 | Data source and search strategy

China National Knowledge Infrastructure (CNKI) was searched as the
primary database for this study (https://global.cnki.net/, assessed 3
March 2021). The research question was focused on risks for transmis-
sion of ASFV during ASF outbreaks reported in China. Initially, the fol-
lowing search terms were used for the mode of transmission:

(i) title OR abstract OR keyword: ‘African swine fever’ OR ‘AE M &
(i) AND title or abstract or keyword = ‘mode of transmission’ OR ‘/%
=
(iii) timeframe: ‘01/01/2018 - 31/12/2020 language: ‘English OR
Chinese’

Then, the following search terms were used to identify reports with

information on risk factors:

(i) title OR abstract OR keyword: ‘African swine fever’ OR ‘A&’
(i) AND title OR abstract OR keyword: ‘risk factor’ OR ‘XU [F &’
(iii) timeframe: ‘01/01-2018 - 31/12/2020) language: ‘English OR
Chinese’

All records returned by CNKI using these search terms were
exported to Endnote (https://endnote.com/, assessed 3 March 2021)

for citation management.

2.2 | Screening protocol and eligibility criteria
Duplicate records were identified and removed after combination
of the search results. Selection of relevant records was conducted

based on title and abstract. Full-text records were assessed during
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the reviewing process for eligibility. Any records meeting the following
exclusion criteria were removed:

(i) The study population is outside of China, or
(ii) The study does not include discussion of risk factors for the trans-
mission of ASFV, or
(iii) The study is conducted before the first incident of an ASF out-
break in China (1 August 2018), or
(iv) Thestudy does not report a basic study design, methods or results.
For example, any record that is a summary article, instruction, pro-

ducers guide or news report.

2.3 | Data items and charting process

A tabulated form was created using Excel for standardized information
extraction. Topics of interest were extracted from each record; these
included the year of publication, the type of article, whether the arti-
cle is peer-reviewed, the study population, the scale of the reported
outbreak(s), the study period and study method, the stated mode of
transmission of ASFV and the stated risk factors associated with the
spread of ASFV. In cases of studies in which epidemiological investi-
gations were conducted, epidemic curves and case fatality rates were
extracted and recorded.

Eight reviewers (JC, AL, YT, CX, YC,CZ,KL, YY) with veterinary med-
ical knowledge and fluent in Chinese were involved in the data extrac-
tion process. The reviewers were recruited on a voluntary basis from
the cohort of veterinary medicine students at The University of Syd-
ney. Each record that met the eligibility criteria was assessed by at least
two reviewers. Differences of opinion were discussed between the two
reviewers and consensus was determined before proceeding to quali-
tative and quantitative synthesis of the extracted data.

A level of evidence scoring system was developed based on
Evidence-based Veterinary Medicine described by Cockcroft (2003)
and RCVS Knowledge (2020). Each record included in data extraction
was given an evidence level score from 1 to 5 according to the type
of study. Score 1 was given to any opinion orientated reviews; Score
2 indicates the study is mostly a narrative review with non-specific
search protocols; Score 3 implies the study is a descriptive case report
in which a single outbreak of ASF was investigated and presented;
Score 4 suggests the study has involved a collection of case reports and
descriptive quantitative data were provided; and Score 5 was assigned
to any observational studies including case control studies, and epi-
demiological investigation reports on single or multiple cases of out-
breaks. Articles with Score 1 and Score 2 were classified as a low evi-
dence group and articles with Scores 3-5 were classified as a high evi-

dence group.

2.4 | Synthesis of extracted data

The main topic of interest was the risk factors that contributed to the
spread of ASFV in China. The extracted data stated in each record were
listed. Alist of categories for stated mode of transmission and reported
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risk factors was created, based on the extracted data. These categories
of mode of transmission and risk factors were then combined to iden-
tify risks for transmission as the key variable of interest.

A numerical code was then given to each category to replace the
text description of the combined risks for transmission of ASFV for
the purposes of quantitative analysis. The frequency of each category
reported in the studies was counted using Python and tabulated by cat-
egories in Excel. In cases of studies in which multiple risk factors were
discussed, all were listed and counted. Tabulated summaries for the
topics of interest were also created based on high versus low level of
evidence group, to differentiate data originating from different sources
and of different quality. A narrative summary of mortality rate and case

fatality rate reported in a small number of studies was made.

3 | RESULTS

3.1 | Selection of relevant records

After removal of duplicates, 64 records were identified by searching
the CNKI database (Figure 1). Twenty-three records were excluded
during screening based on title and abstract, due to the studied pig
population being outside of China. The full text of 41 records were
accessed and proceeded into eligibility assessment. During the eligi-
bility assessment, nine records were removed because no information
about risks for transmission was reported. One record was removed
because the study was conducted prior to the index case of ASF in
China. The remaining 31 records were eligible for data extraction and
synthesis.

3.2 | Data charting and synthesis

The majority of the 31 records were published in 2019 and 2020
(n = 29, Figure 2a) in peer-reviewed journals (n = 27), with 2 records
sourced from industry publications (Figure 2b) and 4 records from
non-peer reviewed journals (Figure 2c). The 31 records consisted of
10 opinion articles, 6 narrative reviews, 1 case report, 7 case series
and 7 observational studies (Figure 2d). Overall, 48.4 % of the records
(n = 15) were classified as high level of evidence (evidence level Scores
3-5)and 51.6% (n = 17) were identified as low level of evidence (Scores
1and 2).

Of the 31 records, all the stated issues that pose a risk for the trans-
mission of ASFV were identified. These risk factors were grouped into
30 categories to generate a frequency table (Figure 3). Live pig trans-
port (20), swill feeding (17), vehicle transmission (15), personnel trans-
mission (13) and contaminated feed (12; Figure 4) were the most fre-
quent risk factors reported from the 31 records.

Within 15 articles from the high level of evidence group, the most
commonly stated risk factors were swill feeding (12), live pig trans-
port (10) and low biosecurity (7; Figure 4). Comparatively, a range of
risk categories were mentioned frequently in the low level of evidence
group, including live pig transport, vehicle and personnel transmission,
transmission through contaminated feed, contaminated environment,
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contaminated water, bites of infected Ornithodoros ticks, direct con-
tact with infected pigs, careless dispose of garbage and blood sucking
arthropods (Figure 4). Additionally, there were five risk factors that
were only mentioned by the high level of evidence group: small produc-
tion scale, large production scale, culling methods, free-range pigs and
contaminated needles. Three categories of risk factors were stated by
the low evidence group but not reported by the high evidence group.
Those were contaminated water, sale yards and aerosol transmission.
Spearman’s rank correlation coefficient for the frequency of stated
risk factors in high and low evidence group was .209 (p = .267). There
was a significant higher frequency of responses in the low evidence
group than the high evidence group (Mann-Whitney U test, U = 625.5,
p=.009).

Mortality rate was reported in seven records and ranged from 3.7%
to 84% with a median mortality rate of 11.9% (Ding et al., 2019; Gu

etal., 2020; Liu et al., 2020; Maet al., 2019; Tang et al., 2019; Wei et al.,
2018; Zhou, Yang & Xiao, 2018). Case fatality rate was reported in six
records, ranging from 20.6% to 100%, with a median case fatality rate
of 63.3% (Ding et al., 2019; Gu et al., 2020; Ma et al., 2019; Tang et al.,
2019; Wei et al., 2018; Zhou, Yang & Xiao, 2018).

4 | DISCUSSION

4.1 | Live pig transport

In this review, live pig transport was the most commonly reported risk
factor contributing to the transmission of ASFV from combined level of
evidence groups, as well as the high and low level of evidence groups
(10 and 18, respectively; Figure 4). Transportation of live pigs is an
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systemic review of risk factors associated with African Swine Fever outbreaks in China, reported in Chinese literature

essential component in the pig production industry, whether it is from
the finisher farms to the abattoir or from breeder farms to finisher
farms. The transportation of live, infected pigs can directly result in
the mechanical transmission of ASFV, if the contaminated vehicle is not
disinfected properly before carrying the next batch of pigs or used to
transport feed and equipment. Whereas in scenarios that an infected
pig is transported to a disease-free region without being detected and
making direct contact with other pigs to spread the virus, it can be
attributed to the non-detection of infected live pigs. In China, cross-
regional live pig transport can happen very frequently and in very
large scale to supply fresh meat for consumption in non-pig produc-
ing provinces. For example, according to Ma et al. (2020a), 1.88 mil-
lion head of live pigs and 10.1 billion tonne of pork product were trans-
ported from 7 to 12 provinces to Qingdao city during the first half of
2019. With transport of such large scale, wide range of origin and long
distance, mixing of pigs from different farms is often inevitable. More-
over, lack of traceability and cross-regional identification systems for
animals from different farms were described by Zhang et al. (2019),
contributing to further difficulties in disease control and investigation
of the route of transmission. In Qingdao city, even after the start of
the ASF outbreak, diagnostic tests for ASF in live pig transport were

only performed at the place of departure but not at the place of arrival,

potentially increasing the risk of missed diagnoses in subclinical pigs
(Ma et al., 2020a). The potential proportion of unidentified cases due
to this testing regime was not reported. Instead, ASF testing was per-
formed on alarge scale (samples randomly collected from abattoirs, fin-
isher farms, carcass decontamination yards and food processing plants)
to mitigate the risk arising from live pig transport (Ma et al., 2020a).
Furthermore, existence of unregulated illegal live pig transport to avoid
quarantine and inspection further exacerbated the potential risk of dis-
ease transmission by direct contact with sick pigs (Shi et al., 2020). It
was reported by Chen et al. (2019) that in 68 ASF outbreaks, which
occurred in the early phase of disease transmission during 2019, 19.1%
were introduced by live pig or pork product transport. In terms of the
role that pig transportation plays in long-distance spread of ASFV, a
case control study of the first 18 ASF cases in Liaoning province dur-
ing August 2018 to July 2020 described that the 24 farms involved in
the 18 cases were all located near 3 national highways and clustered
in 3 provincial highways (Cui et al., 2020). The authors proposed that
the spatial distribution characteristics in this case can be seen as evi-
dence of pig transportation-related transmission. Apart from domes-
tic live pig transport, imported live pigs and pork products as risks for
transmission were also described. Imports of live pig and pork products

from Russia have been prohibited by the Chinese government since
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2008, due to the incidence of ASF outbreaks in Russia. While ASF has
become an endemic disease in Russia, incidents of illegal live pig pur-
chases in cross-border regions between China and Russia have been
reported (Zhanget al., 2019), and potentially contributed to the spread
of ASFV in China.

4.2 | Vehicle

Mechanical dissemination via vehicles was another risk factor
described very frequently in both high and low level of evidence
groups (6 and 17, respectively; Figure 4), and it is closely related to
other risk factors including live pig transport and contaminated feed.
For vehicle transmission, statements about its importance in ASFV
transmission include that the movement of vehicles contributed to
the cross-regional spread of ASFV in China (Cui et al., 2020), vehicles
associated with abattoir and meat processing plants played a vital role

in ASFV transmission (Ma et al., 2020a) and vehicles involved in feed

transport, faeces processing, carcases disposal and decontamination
processes were a transmission route of very highrisk (Tanget al., 2019).
According to Gu et al. (2020), in more than 40% of ASF outbreaks that
occurred in pig farms in China regardless of production scale, the virus
was introduced by movement of personnel or vehicles; in contrast, in
outbreaks that occurred in pig farms with more than 2000 pigs, almost
all were caused by movement of personnel or vehicles. A greater role
of vehicle transmission in large pig production was suggested to be
associated with the larger number of sows that need to be culled
in large-scale farms, thus more frequent loading and transport of
sows to abattoir or sale yards (Gu et al., 2020). This can necessitate
increased contact between on-farm personnel or vehicles and off-farm
personnel or vehicles, posing a higher risk of ASFV exposure (Gu et al,
2020). For transmission route inside the large-scale farm, ineffective
decontamination of vehicles due to lack of facilities was proposed to be
a potential cause that leads to environmental contamination (Gu et al.,
2020; Ma et al., 2019). Other issues include unspecified registration

requirements for live pig transport vehicles that make regulation and
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identification of vehicles more difficult and lack of available equipment

for vehicle decontamination (Ma et al., 2019).

4.3 | Soft shell ticks and wild pigs

Disease transmission caused by bites of infected Ornithodoros (soft
shell ticks) was reported very frequently in the low level of evidence
group (12) but not as often in the high level of evidence group (3;
Figure 4). In the reviewed records, the relationship between the dis-
tribution of Ornithodoros ticks and location of ASF outbreaks were not
fully analysed or compared, providing limited evidence to support the
domestic pig-tick transmission route. In the three records from the
high level of evidence group that did report soft shell ticks as a risk
factor, it was stated as low risk in the ASF outbreaks in China (Liu
et al.,, 2020), briefly listed as a potential route of transmission in dis-
ease investigation reports (Zhang et al., 2019), or an extrapolation from
previous outbreaks in different countries (Ma et al., 2020b). Similarly,
direct contact with wild pigs was also reported regularly in the low level
of evidence group (12) but infrequently in the high level of evidence
group (1). Insufficient analysis was conducted in the wild pig population
to determine the level of risk carried by the distribution and migration
of wild pigs and evidence of direct contact with wild pigs causing dis-

ease transmission.

4.4 | Swill feeding

In the current review, swill feeding was often reported to be an
extremely high-risk factor for the transmission of ASFV in outbreaks.
Swill feeding is an important risk factor that is closely associated with

contaminated feed, water and the environment. In the theoretical

study based on an ASF risk assessment model conducted by Wang et al.
(2020), swill feeding was determined to be one of the most important
risk factors in China. It was suggested that swill feeding caused 34%
of the first 68 ASF outbreaks in China (Zhang et al., 2019). According
to Hua et al. (2019), whether prohibition of swill feeding was imple-
mented strictly was a key factor in the success of outbreak control
and prevention of disease transmission. Yet difficulties in eliminating
swill feeding were indicated by Ma et al. (2019) in the investigation
report for the first two outbreaks in Henan province (118 diseased
pigs and 64 dead pigs). First, it was reported that the lack of an estab-
lished swill collection and disposal system in commercial restaurants
led to inadequate processing and regulation in the source from where
the swill came (Ma et al., 2019). Second, in cases in which swill feeding
was found in pig farms, especially in small backyard farms, producers
were only warned, and no penalties were imposed. The consequences
of breaching regulations were minimal due to lack of enforcement
and financial penalties, yet the potential impact was substantial (Ma
et al,, 2019). Interestingly, despite swill feeding being classified as an
extremely high-risk factor in the early phase of the ASFV transmission
in China during 2018 (Ma et al., 2020b) and the difficulties in imple-
mentation of control, the reported proportion of outbreaks in the epi-
demic directly associated with swill feeding has decreased since 2019.
Within the 31 included articles, there has been no outbreak reported
to be directly caused by swill feeding during the second half of 2019.
This might reflect the success of implementation of prohibition of swill

feeding to certain degree.

4.5 | Low biosecurity

Low biosecurity was described in multiple outbreak farms, including

open pig shed or free-range practice (Cong et al., 2019; Wang et al.,
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2020), poor movement control of personnel and vehicles (Gu et al.,
2020), underequipped quarantine facility and insufficient disinfection
and decontamination (Ma et al., 2020a). The prevalence of poor man-
agement of biosecurity was believed to be linked to a substantial por-
tion of the pig production being small- to medium-scale producers. In
2018, small backyard farms with a production scale of 1-99 pigs made
up 33.1% of the live pig production in China, and medium producers
with 100-999 pigs made up a further 28.6% (Chen, 2021). It was stated
that small-scale pig producers with free-range and open shed practices
were much more prone to inadequate biosecurity (Cong et al., 2019).
Increased risk of contact between domestic pigs and wild pigs and ticks
was also reported in free-range and open shed practice (Zhang et al.,
2019). However, neither ticks nor wild pigs have been confirmed to play
arole in the transmission of ASF outbreaks in domestic pigs in China to
date.

4.6 | Lack of resources

Another risk factor regularly reported in the high level of evidence
group was lack of resources to improve husbandry and biosecurity,
especially in small pig producers located in remote rural areas. Defi-
ciencies reported include failure to obtain veterinary assistance and
diagnostic laboratory tests, lack of training for disease observation and
funding to improve biosecurity, and insufficient government subsidy to
farmers in the culling process (Cong et al., 2019). Deficiency in disease
control resources was also reported to negatively impact ASF disease
surveillance in the long term and improvement of biosecurity manage-
ment after the initial outbreaks (Cong et al., 2019).

4.7 | Pig factors

Despite pigs of all breeds and ages and both sexes being susceptible
to ASFV infection, there were two records that reported certain pig
populations to be at higher risk of becoming infected during the ASF
outbreaks. Cui et al. (2020) reported 24 ASF cases in Liaoning province
during August 2018 to July 2020. Among the 24 cases, sows were the
first group to show clinical signs in 10 cases (42%), and fattener pigs
were the first group to show clinical signs in 9 cases (37%). It was sus-
pected that older pigs and those with heavier body weight are more
susceptible to ASFV transmission due to increased feed intake and
hence greater chance of virus exposure (Cui et al., 2020). Addition-
ally, it was suggested that weaner and grower pigs have a higher fatal-
ity rate due to other acquired and congenital diseases other than ASF,
thus the clinical signs of ASF in these pigs are more likely to be missed
(Cui et al., 2020). Another record (Peng et al., 2020) from the low level
of evidence group proposed that perinatal sows are the highest risk
group due to increased water intake thus exposure to contaminated
water, and increased contact with on-farm personnel during feeding,
vaccination, farrowing monitoring and weaning processes (Peng et al.,
2020). However, those risk factors described in different pig groups are

largely associated with management, instead of the animal group.
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4.8 | Sources of infection

For the ASF outbreak that started in August 2018 in China, the source
of ASFV was speculated in several studies. According to Zhang et al.
(2019), the genotype of ASFV involved in the 2018 ASF outbreak in
China shares almost identical nucleotide identity with strains isolated
from ASFV outbreaks in Georgia, Russia and Estonia. This statement
is also supported by a genomic report from Zhou et al. (2018). They
reported that genotype Il strain ASFV-SY 18, which was isolated from
organ samples in three ASF cases in China, shares 100% nucleotide
identity with strains isolated from Russia, Georgia and Estonia (Esto-
nia 2014, Georgia 2007/1, Krasnodar 2012, Irkutsk 2017). As for the
potential method of introduction, speculation includes illegal live pig or
pork product imports, contaminated products carried by tourists and
inappropriate waste disposal from international airports and ports (Ma
etal., 2020b; Wu et al., 2019; Wei et al., 2018).

4.9 | Comparison with previous studies

The findings from this review that small pig farms are more at-risk for
disease transmission because of low biosecurity is supported by the
study of Gao et al. (2021). Based on 176 outbreaks reported from 3
August 2018 to 21 April 2020, small farms had significantly higher out-
break rates than medium and large farms (Gao et al., 2021). The same
study also reported a significant increased odds of infection associated
with dissemination through vehicles and personnel (OR = 2.7), and swill
feeding (OR = 2.5). These results are consistent with the findings of the
current review.

4.10 | Bias and limitations

CNKI was the only database searched in this review. Selection bias
and incomplete collection of available data can result from the use
of a single source of records. However, databases in the Chinese lan-
guage that include animal diseases are limited. Although data extrac-
tion was conducted by at least two reviewers, the screening process
and eligibility assessment were performed by the lead author, which
might have led to potential bias. Limited observational studies (7) were
included in this review, and effect measures (such as odds ratios) were
not reported by any of the 31 records for any of the potential risk fac-
tors. The level of evidence system used in this review was based only
on the type of study, which might not accurately capture the quality of

analysis.

5 | CONCLUSION

In summary, based on a systematic review of the CNKI, live pig trans-
port, swill feeding and vehicle transmission were the most commonly
cited risk factors contributing to transmission during the ASF epi-
demicin China. Low biosecurity is the most significant risk, especially in
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small-scale producers. Therefore, to effectively control the spread of
ASF, it is very important to reduce mechanical dissemination of ASFV
by vehicles involved in the production cycle and to ensure that trans-
ported pigs are always subject to inspection and quarantine. Addition-
ally, strict implementation of prohibition of swill feeding can greatly
contribute to disease prevention. Improvement in biosecurity man-
agement in aspects of environment disinfection, carcass disposal and
decontamination of vehicles and personnel will be most effective in

reducing the risk of infection in small-scale pig farms.
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