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African swine fever virus transmission and survival
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African swine fever (ASF)
African swine fever virus transmission
Distribution and survival of ASFV
Conclusions

African swine fever

▪ ASF is a lethal viral disease of domestic pigs and
their ancestor the wild boar
▪ The causative agent is ASFV
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African swine fever virus transmission
Pig-to-Pig transmission through direct
contact
Tick-to-Pig through tick bite

Recap of Transmission Cycles

Indirect contact through contaminated
shelter, vehicles, fomites and equipment

Tick-to-tick Transmission

Trans-stadial
Trans-sexual
Trans-ovarian

Sylvatic Transmission (Tick-toWarthog) – Reason for virus
persistence

4

African swine fever virus transmission
Key features in Sylvatic, Tick-pig and Domestic transmission cycles
Tick-to-Pig transmission
• Through tick bite
• Larvae, nymphs and adults crawl
through the nest to find hosts
• Feed fast and at night
• Don't spend much time attached to a
host
• Study in Kenya show 17% pig
exposure to the ASF tick vector using
tick specific ELISA (rtTSGP1)
Sylvatic Transmission (Tick-to-Warthog)
• Young warthogs infested
• Followed by viremia and transmission
to naïve ticks during feeding
• Warthogs are asymptomatic and
remain infected for life
• No horizontal and vertical transmission
in warthogs
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Domestic cycle transmission
• Pig to pig through direct contact
• Indirect contact through contaminated
shelter, vehicles, fomites and equipment

Tick-to-tick Transmission
• Soft ticks generally live in animals' nests
and burrows
• Females lay their eggs in their host's nest
• Virus transmission is trans-stadial, transsexual, trans-ovarian
• Tick colonies can maintain the virus
infection for up to 15 months in absence
of blood meals and for years with blood
meal

African swine fever transmission
Agent based model with demographics
▪
▪
▪
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Susceptible pigs peak at 13 days
Epidemic peaks day 28
Epidemic dies out within 60 days

African swine fever transmission
Effect of herd interaction on epidemic curve
▪
▪

▪
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Higher interaction results in earlier
peaks.
By reducing interaction from 30% to
10%, disease peak is traded for
onset.
Peaks increase with interaction

African swine fever virus transmission
Interactions and pig value chain actors
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Pig movement network very diverse –
• Purchase of pigs for rearing and
slaughter
• Agistment
• Boar service
• Traders/Butchers
• Animal health service providers
Buying and selling of pigs occur
between people who most likely are
familiar to each other – near distance
During outbreaks, sale is mostly to
unknown persons who come
from far off villages
The key drivers of far distance
disease spread in trading
nodes are traders, transporters
and butchers

African swine fever transmission
Role of carrier pigs
▪ Role of carrier pigs not well
understood –possible virus
sequestration in tissues
▪ What is the window within
which an infected carrier
pig can shed the virus and
transmit it to naïve pigs?
▪ Can pork and pork
products from a carrier pig
effect ASFV transmission?
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African swine fever virus transmission
Role of seasonal food shortages
• Small holder farmers sell
their pigs when food is in
short supply
• And buy a new piglet either
immediately, or when food is
again available on farm
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%hh food shortages for pigs
%hh food shortages for people

African swine fever virus transmission
Spread of ASFV outside Africa
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The first spread of the disease outside Africa was into Europe
(Portugal) in 1957 - near Lisbon airport associated with feeding
swill
Further outbreaks occurred in 1960 in Lisbon
ASF remained endemic in the Iberian peninsula until the mid-1990s
Other ASF outbreaks in Europe during the 20th century; Malta
(1978), Italy (1967, 1980), France (1964, 1967, 1977), Belgium
(1985), and the Netherlands (1986)
The disease was eradicated from each of these countries but has
remained endemic in Sardinia since its introduction in 1978
During the 1970s, ASFV spread to the Caribbean and South
America. An outbreak in south Brazil in 1978–1979 was eradicated
by stamping out, and Brazil regained its ASF-free status in
December 1984
These outbreaks of ASF, mainly caused by movement of
contaminated meat products

African swine fever virus transmission
Spread of ASFV outside Africa
•

•

•

12

In June 2007 ASF was confirmed in pigs in the
former Soviet republic of Georgia in the
Caucasus region
Source of infection was catering waste, including
infected pig meat from ships in the Black Sea
Port of Poti
These outbreaks of ASF, mainly caused by
movement of contaminated meat products and
wild boar movement

African swine fever virus transmission
Spread of ASFV within or into Africa
• Genotype II isolate clusters very tightly with
genotypes II covering the Asian and
European continents (from Georgia 2007, to
the more recent outbreaks in Russia,
Eastern Europe and China)
• Genetic diversity of historical Genotype II
isolates in southern Africa is higher than in
other parts of the world including East
Africa, Russia and Asia
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African swine fever virus transmission
Virus tracking using phylogeny derived from full genome alignment
• Molecular Phylogeny of full
ASFV genomes is used in
disease surveillance to track
transmission/spread of ASF
viruses
• Molecular Phylogeny of full
ASFV genomes of genotype
IX and X show clustering of
the East African Africa

14

Distribution and survival of ASF virus in various tissues/commodities
Domestic pigs
• After infection, domestic pigs may shed infective amounts of
ASFV for 24-48 hours before clinical signs appear
• During the acute stage of disease, enormous amounts of virus
are shed in all secretions and excretions, and high levels of
virus are present in tissues and blood
▪ Pigs that survive the acute disease remain infected for several
months, but do not readily shed virus for more than 30 days
▪ Infective levels of virus are found only in lymph nodes, and
other tissues are unlikely to contain infective levels of virus for
more than two months post infection
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Distribution and survival of ASF virus in various tissues/commodities
Vectors and reservoirs
• Tick colonies can maintain the virus infection for up
to 15 months in absence of blood meals and for
years with blood meal
• Wild pigs in Africa are asymptomatic and remain
infected for life
• ASFV carrier state has been shown in domestic pigs
where tissues from animals show minimum virus
prevalence of 15.9%, based on positivity in four
different PCR assays, supported by virus isolation
• Locally adopted pig, bush pig and warthog show
strongest signals of selection, while such extremes
are absent in the commercial pig breeds - evidence
of introgression of bush pigs into locally adopted
domestic pig genes
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Distribution and survival of ASF virus in various tissues/commodities
Inactivation of ASFV in tissues and environment
ASFV is very resistant to inactivation:
• Stable at PH 4-10 and thus not affected by meat maturation
• Requires heating at 600C for 20 minutes to be inactivated
• Smoked sausages and air-dried ham require smoking at 32-490C for 12 hours and 25-30 days of
drying to be free from the virus
• Pork cured pork products can remain infectious for several months
• The virus can persist in the environment in fomites such as clothing, shoos, equipment and vehicles for
several days
• ASF virus, in a suitable protein environment, is stable over a wide temperature and pH range. It has
been shown to survive in serum at room temperature for 18 months, in refrigerated blood for 6 years,
and in blood at 37°C for a month.
• Putrefaction does not necessarily inactivate the virus, which may remain viable in faeces for at least 11
days, decomposed serum for 15 weeks, and in bone marrow for months
Best ASFV inactivation:
• Sodium hypochlorite, glutaraldehyde, caustic soda and potassium peroxymonosulfate
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African swine fever virus transmission
Disease impact

Documented ASF outbreaks
1980-2017 in ECSA

18

Conclusions

▪ ASFV is very stable and can persist in hosts through varied transmission cycles
▪ Simple biosecurity measures can reduce ASF transmission
▪ Farmers need to invest in pig keeping in order to implement biosecurity (housing, feed), with
co-benefits for increased productivity, higher returns and reduced zoonotic infection
▪ Farmers will act in their own self-interest to implement changes on farm if they trust that
benefits are likely (requiring new knowledge) and have means to make changes (requiring
capital, new feed sources, information and more open market access)
▪ Whether or not farmers have taken action to reduce risk of ASF entering their farms, if they
do experience an outbreak, they will continue to act in their own self-interest by selling their
pigs before they die, thus perpetuating ASF transmission, unless they have clear incentives
not to (such as insurance or compensation)
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