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A REVIEW OF AFRICAN SWINE FEVER - DISEASE THAT IS NOW A
BIG CONCERN IN EUROPE

Marina STUKELJ*, Jan PLUT**

Summary: African swine fever (ASF) is a serious disease of domestic and feral swine mainly because of grave clinical course
of the disease and its strong socio-economic impact. Not only there is an extremely high mortality (95-100%) around the time of
the first outbreak, live-animal, pork meat and other pork product trade is strongly affected on regional and international level.
ASF is a species-specific disease; strength of the clinical signs depends on virulence of a viral strain. Exacerbation of body
temperature and dysfunction of respiratory system and gastrointestinal tract are most common occurrences. Lesions can be
mostly classed as congestive or hemorrhagic. Epidemiologically, ASF varies substantially among regions, countries and
continents due to wide panel of different virus genotypes, population of feral swine and other reservoirs of disease, geographical
characteristics and social habits of people. ASF is endemic in Sub-Saharan Africa where soft ticks (Argaside) and chronically
infected feral swine population serve as reservoirs. It also became endemic in most parts of Russian Federation. Since 1978, ASF
is endemic on Sardinia isle, as it was eradicated in all other parts of Europe. First outbreak in Georgia in 2007 has apparently
served for transmission to other eastern European countries. Slovenia is currently still ASF-free but disease has already reached
some relatively nearby countries (Poland, Romania, Moldova, Czech Republic and Hungary). There is no anti-ASF vaccine
currently available ad specific treatment has not been described. Therefore rapid diagnostics and implementation of strict
biosecurity measures play a key role in prevention of further transmission.
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AFRICAN SWINE FEVER TRANSMISSION

African swine fever has been known since 1909 when it was first discovered in Kenya (Montgomery, 1921).
Disease spread quickly across Sub-Saharan Africa where it was exclusively present until 1957 (De Tray, 1957).
Oversea pig market was the reason for transmission to Portugal and subsequently Spain and other European
countries where isolated outbreaks have occurred since 1960; in the year of 1964 in France, years 1967, 1969 and
1983 in Italy, in 1985 in Belgium, in 1986 in the Netherlands and in 1987 in Malta. ASF cases were also confirmed
across Atlantic; in 1971 and 1980 in Cuba, in 1978 in Dominican Republic and in 1979 in Haiti (Alvarez and
Marcotegui, 1987). ASF was successfully eradicated everywhere but Sub-Saharan Africa and Sardinia isle where it is
still endemic (Gallardo et al., 2015).

ASF outbreak was reported in 2007 in Georgia (Rowlands et al., 2007). It is suspected that disease was
transmitted there from Southern parts of Africa. After that, disease spread to neighboring countries Azerbaijan and
Armenia and over Caucasus mountains to Russian Federation. ASF became endemic in these countries and
represents a constant threat for transmission to neighboring European countries (Gogin et al., 2013). The
transmission indeed happened in 2013, to Belarus and Ukraine (Mur et al., 2016) and in 2014 to Latvia and Estonia
(Olsevskis et al., 2016). In 2014, virus spread from Belarus to Poland. ASF cases in these countries have been
reported several times since then (Pejsak et al., 2014; Smietanka et al. 2016; Wozniakowski et al. 2016), and in 2016,
there was another outbreak in Ukraine, close to Romanian and Hungarian border (UVHVVR). In March 2017, an
outbreak was reported in small backyard fattening farm in Moldova. The latest report on 27" June 2017 has
confirmed the first case of ASF in Czech Republic in the Zlin region, close to Slovakian and Austrian national
borders. The virus was detected in wild boar. As seen from the map (Figure 1), the disease was transmitted
undetected through long distance; either through large part of Poland or Slovakia (OIE.
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Figure 1: Latest geographical distribution of ASF in Eastern and Central Europe (Source: Friedrich Loeffler Institut;
https://www.fli.de/de/aktuelles/tierseuchengeschehen/afrikanische-schweinepest/karten-zur-afrikanischen-schweinepest/).

Since 2007, ASF spread from Georgia to Russia and then to Baltic countries in the north and Belarus, Poland and Ukraine to the
west. The Latest case of ASF was confirmed on 23" of April 2018 in Hungary (Source: adapted from OIE report).

ETIOLOGY

ASF is caused by DNA virus from Asfaviridae family (Dixon et al., 2005). Twenty-two distinct ASF virus
(ASFv) genotypes (I-XXII) were recorded and are in circulation in Africa (Figure 2). Only genotype | outbreaks
were noted in Europe and America until 2007 Georgia outbreak when genotype Il (Gallardo et al., 2014) from East
Africa was confirmed (Figure 2). Only one genetic variant is currently spreading in Eastern Europe, although there
are some genetic differences between closely related strains and that option should be additionally explored in the
future. Spreading of ASF is slow, but is constantly progressing (Dixon et al., 2013).
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Figure 2: Distribution of different ASFv genotypes in Europe in Africa, Europe and Caucasus region (Gallardo, 2009; Gallardo et
al., 2015).

Until year 2007, most of the European ASF cases belonged to genotype 1. After that year, all outbreaks in the Eastern Europe
were determined genotype 2 (Gallardo, 2009; Gallardo et al., 2015).
ASFv strains with different virulence can be distinguished into highly virulent strains (90-100% mortality),
moderately virulent strains (70-80% mortality in young animals and 20-40% mortality in adults) and low virulent
strains with 10-30% mortality (Blome et al., 2013)

EPIDEMIOLOGY

Common reservoirs of ASFv are soft ticks from Argasidae family, Ornithodoros spp. that mostly appear in
Africa but also in some Mediterranean countries and Middle East including Transcaucasia (Costard et al., 2013).
Both domestic pigs and European wild boars are equally susceptible to ASFv infection. In contrast, in African wild
suid species infection is usually inapparent with low ASFv loads in blood, thus they can transmit the disease for
several years (Jori and Bastos, 2009). ASFv is transmitted with infected domestic pigs, infected wild boars, humans
with their activity in swine herds, transportation vehicles that transported infected pigs, pork and other meat products
containing pork and infected soft ticks (Sanchez-Vizcaino and Arias Neira, 2012).

Infective animals shed ASFv in all secretions and excretions. Route of transmission is usually direct oro-nasal
contact or indirect through contact with infected equipment, bedding material, dead pigs or semen. Outdoor domestic
swine can come in contact with feral swine population (Penrith and VVosloo, 2009; Guinat et al., 2014).

Global marketing with pigs, pork and meat products is very intense. Entry point for disease are usually purchase
of infected animals, therefore purchase of certified negative pigs from ASF free countries is of most high importance.
Import of pigs and pork products from ASF positive countries is illegal (Mur et al., 2012; Gallardo et al., 2015).

ASFv is very stable in meat and meat products especially at lower temperatures where it can stay infective for
more than a year. Important route of transmission is swill feeding which is also illegal in EU (Farez and Morley,
1997; Beltran-Alcrudo et al., 2008; Sanchez-Vizcaino and Arias Neira, 2012).

Slovenia is a high transit country. Not only vehicles but also drivers can serve as potential vectors through direct
skin contact, contact with contaminated clothes and equipment or meat products.

INFECTION AND PATHOGENESIS

Pigs usually become infected through oro-nasal contact with ASFv of from tick bites (Costard et al., 2013).
Incubation period lasts 3-19 days (Bech-Nielsen et al., 1995; Gogin et al., 2013). In peracute (sudden death with no
or few clinical signs) (Montgomery, 1921; Vinuela, 1985.) and acute cases ASFv replicates monocytes and
macrophages in lymphatic tissue (lymph nodes) in 24 hours and spreads into the bloodstream (viremic phase) (De
Tray, 1957; Boinas et al., 2004). Virus can also replicate in hepatocytes, endothelial cells, renal tubular epithelial
cells and neutrophils (Rojo et al, 1999; Dixon et al., 2013) — replication impairs the integrity of circulatory system
and causes leucopenia — which results in thrombocytopenia and immunosuppression (Arias et al, 2002; Sanchez-
Cordon et al., 2005). In acute ASF, severe disseminated intravascular coagulopathy (DIC) with formation of platelets
and plugs can appear from 3-5 days post infection onward (Villeda et al., 1993), which may be followed by
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thrombocytopenia in the final stage of acute phase because of inability of bone marrow to compensate for DIC
(Anderson et al., 1987). Impaired blood stream permeability can cause death from pulmonary edema in 4-5 days
after infection (Gomez-Villamandos et al., 1997). Viral shedding can start 24 hours after infection but more
commonly 7-10 days after onset of pyrexia (Figure 3). Viremia usually lasts for 8 weeks, ASF is present in
lymphatic tissue for 12 weeks, in some cases 21 weeks or more (Hamdy and Dardiri, 1984).

Mortality is usually not 100%. Survivors usually become a source of infection for other animals for a limited
amount of time; results from other authors show that the time span of virus shedding of surviving pigs can vary,
some of the studies report that there are no signs of long-term persistence of ASFv in a latent state (Penrith and
Vosloo, 2009; EFSA 2010; Guinat et al., 2014); results of these studies are especially consistent for European
epidemiologic situation where European wild boar (Sus scrofa) and feral pigs are very susceptible to the disease and
show similarly high lethality as domestic pigs (Gallardo et al., 2015). On the contrary, wild African Suidae develop
persistent infections and act like virus reservoirs (Penrith and Vosloo, 2009). Authors do report about formation of
two endemic zones in central and southern Russia, which might point towards existence of persistently infected
animals in European region (Gogin et al., 2013); that is also the case on the isle of Sardinia where ASF has been
present since 1978. Anti-ASFv antibodies are detected but do not neutralize the virus. Glomerulonephritis is a
common pathological finding in these animals (Penrith and Vosloo, 2009).
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Figure 3: Pathogenesis of ASF (Gomez-Villamandos et al., 1997).ASF replicates in monocytes and macrophages closest to the
virus entry point. ASFv spreads via blood or lymph. Viremia appears 2-3 days or 8 days after infection (Sanchez-Vizcaino and
Arias Neira, 2012). Virus persists in the host due to lack of neutralization antibodies. Secondary replication can take place in
lymph nodes, bone marrow, spleen, kidneys, lungs and liver (Gomez-Villamandos et al., 1997).

STABILITY OF ASFV

ASF is very stable and can remain infective in pig carcasses for months, particular at low temperatures (6 months
at 4°C). In frozen meat, it can remain infective for years. It can be isolated from blood or serum after 18 months
stored at room temperature. Viability in uncleaned pig pens is estimated at 1 month (Farez and Morley, 1997;
Beltran-Alcrudo et al., 2008; Sanchez-Vizcaino and Arias Neira, 2012).

ASF is sensitive to high temperatures — inactivation in 2 h at 56°C or in 20 min at 70°C. Virus is stable in 3-10
pH range. Use of 1% formaldehyde or 2% NaOH inactivates it in 6 days and 24 hours respectively (Plowright and
Parker, 1967; Edwards, 2000; EFSA 2010).

CLINICAL SIGNS

Clinical manifestation is in correlation with ASFv virulence. Highly virulent strains cause peracute or acute
infections, moderately virulent strains cause acute or subacute infections and low virulent strains subacute of chronic
infections. In peracute form, elevated body temperature (41-42°C), loss of appetite, apathy, rapid, labored breathing,
exanthemas and cyanotic foci and death in 1-4 days usually occur (Gallardo et al., 2015). In acute form elevated
body temperature around 40°C, loss of appetite, apathy, labored breathing, nasal discharge, exanthemas and
hematomas (ears, tail, lower extremities, skin hemorrhages, cyanotic mucosa) (Figure 4 and Figure 5), uncoordinated
movement, huddling, bloody diarrhea, abortions and 90-100% mortality in first 7 days can be observed (Blome et
al., 2013).
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Figure 4: Severe hemorrhages (http://asforce.org/course/)

Severe hemorrhages as the cause of trombocytopenia; blood can be seen on the floor, walls and hind legs of two fatteners
(http://asforce.org/course/)

Chronic form is manifested with higher rate of secondary bacterial infections, hemorrhagic purpura of ears,
abdomen with tendency to spread across the skin, ulcerate or necrotize, slightly elevated body temperature,
respiratory disorders, leg pain (arthritis) and low mortality rates (Sanchez-Vizcaino et al., 2015).

Figure 5: Cyanotic ears (http://asforce.org/course/)

Various extremities may be cyanotic due to changed bloodstram permeability and lack of blood oxygenation
(http://asforce.org/course/)

PATHOLOGICAL FINDINGS

Pathological lesions may be absent in peracute form. In other forms of ASF hemorrhagic syndrome, hemorrhagic
splenomegaly, lymph node hemorrhages (usually in gastric and renal area), petechial hemorrhages of kidneys,
urinary bladder, pharynx and larynx mucosa and hearth can be observed. Pulmonary and gall bladder edema can also
be present (Dahle and Liess, 1992; Gomez-Villamandos et al., 1995; Sanchez-Vizcaino et al., 2015).

LABORATORY DIAGNOSTICS

Anamnesis, clinical signs and pathological findings serve as bases for assumptive diagnosis. ASF can then be
confirmed with different laboratory diagnostic tests. Appropriate samples for laboratory testing are whole blood,
serum and various tissue samples (spleen, liver, lungs, tonsils, kidneys, mediastinal and retropharyngeal lymph
nodes). For antigen detection real-time PCR (qPCR), hemadsorption test, ASFv isolation on macrophages and
sandwich ELISA can be used. Anti-ASF antibodies can be detected with indirect ELISA or immunoblotting tests
(Oura and Arias, 2008; Sanchez-Vizcaino and Arias Neira, 2012).
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DIFFERENTIAL DIAGNOSIS

Classical swine fever (CSF) is clinically indistinguishable and must be confirmed with laboratory testing. Other
diseases like postweaning multisystemic wasting syndrome (PMWS)/porcine dermatitis and nephropathy syndrome
(PDNS), acute, highly virulent PRRS, erysipelas, salmonellosis, Aujeszky's disease, eperythrozoonosis,
pasteurellosis and heavy metal poisoning can be considered for differential diagnosis (Sanchez-Vizcaino and Arias
Neira, 2012).

ASF MEASURES TO BE APPLIED IN CASE OF OUTBREAK AND ACTS OF LEGISLATION

ASF is disease legislated in Slovenian Regulation act of animal diseases (Official Journal of the Republic of
Slovenia, no. 81/07 and 24/10). ASF outbreak must be reported to competent national and international authorities.
National regulations must be prepared and implemented in case of disease outbreaks. Vaccination against ASF is
prohibited by Supplement 3 of Official Journal of the Republic of Slovenia, no. 81/07. All costs of disease are
covered from national budget. National plan for ASF measures and Regulation act for detection, prevention and
eradication of ASF were prepared by Ministry of agriculture, forestry and food and the Administration of the
Republic of Slovenia for food safety, veterinary and plant protection.

Apart from national legislation, there is also European Council directive 2002/60/ES of the 27" of June 2002 laid
down minimal measures implemented in EU for monitoring of ASF in domestic and feral swine. Commission
implementing decision 2014/709/EU of 9 October 2014 defines control measures relating to African swine fever in
certain Member States. The newest is Commission Implementing Decision (EU) 2017/351 amending the Annex to
Implementing Decision 2014/709/EU concerning animal health control measures relating to African swine fever in
certain Member States. Commission Decision 2003/422/EC of 26 May 2003 approved an African swine fever
diagnostic manual.

EC is preparing a strategy SANTE/7113/2015 — rev 4 for Eastern Europe to prevent ASF transmission across EU.
Also working document SANCO/7138/2013 is prepared for monitoring and implementation of preventive measures
for domestic pigs and wild boars. Working document SANTE/7112/2015 provides principles and criteria for
geographically defining ASF regionalization.

MEASURES FOR PREVENTION OF ASF TRANSMISSION

Since 2014, 1% of dead domestic and wild pigs in Slovenia is screened for ASF as part of protocol written in the
Order on the systematic monitoring of animal health status, disease eradication programs and vaccination in 2016
(Official Journal of the Republic of Slovenia, no. 105/15, 4/16 and 56/16).

Measures against ASF are complex and very expensive. There is no effective vaccine currently available
(Escribano et al., 2013). Therefore avoiding disease entry to the farm is the most important form of protection. That
can be achieved only with EU Directive completely synchronized between all EU member states and with carefully
prepared action plan in case of ASF outbreak, with sufficient number of diagnostic facilities available to provide
rapid diagnosis and prevent further transmission from infected area.

Implementation of strict biosecurity measures that ensure prevention of disease introduction and provide
biocontainment in case of an outbreak is necessary. All purchased pigs must be free of ASF and other important
diseases and accompanied with formal health status certificate. Pigs should not be bought from ASF positive
countries. A month long isolation in quarantine should be applied for all newly bought pigs. Samples should be taken
and tested for diseases during that period. Blood should be drawn twice for ASF testing; 24—48 hours after arrival
and right before the end of the isolation period. Semen for artificial insemination should be purchased from healthy
boars from official breeding companies and accompanied health status certificate as well. Swill feeding should be
strictly prohibited as ASFv can transmit with pork and other meat products. Vehicles for animal transport should be
cleaned, disinfected and dried up prior to transport. Trucks should not enter the farm grounds; loading and unloading
docks for animals should be located outside the fence surrounding the farm.

Number of farm visitors should be limited to as few as possible. Visitors should be provided with clean clothes
and footwear kept exclusively on the farm. The same goes for all animal handling equipment unless disinfected or
sterilized before entering.

Contact of domestic and feral swine should be prevented for wild boars can be disease carriers. Wild boar
population should be monitored and dead bodies should be removed quickly and in a safe manner. Fast and sufficient
diagnostic procedures are key in prevention of ASF transmission. All animal movements should be registered and
monitored at all times. People who work with domestic or wild pigs and people in pork production chain should be
informed and educated about ASF and measures against the disease (Bellini et al., 2016).
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CONCLUSION

Vehicles from Baltic countries and Poland enter Slovenia daily. Pigs are usually not imported from these areas
but illegal pork and meat product imports and unsanitary vehicles could be risk factors for disease introduction for
domestic and wild pigs. Feral swine population is increasing globally and in Slovenia. Outdoor-bred pigs and pigs
with any access to the outside of farm facilities could come in contact with wild pig population. Thus, any domestic
and wild pig contact should be averted at all times, and population of feral swine should be strictly monitored and
dead wild boars should be continuously removed. Backyards and free-range domestic pig represent the weakest link
in the biosecurity chain and the biggest risk factor for ASF introduction. Strict and precise biosecurity measures are
necessary for good health status of our animals. Swill feeding should be prohibited to limit transmission with pork
and other meat products.

Europe is aware of negative effects of introduction and transmission of ASF. Many international programs were
prepared for preventing this scenario. One of these programs is also COST (European Cooperation in Science and
Technology) action "Understanding and combating African swine fever in Europe" (ASF-STOP, Cost Action
CA15116) whose active member is also Slovenia.
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AFRICKA KUGA SVINJA — BOLEST KOJA SE VEC SIRI PO EVROPI
Marina STUKELJ, Jan PLUT

Izvod: Africka kuga svinja (AKS) je vrlo opasna virusna bolest svinja, posebno zbog velikih zdravstvenih i
drustveno-ekonomskih posledica. Na pocetku bolesti, javlja se ne samo veliki procenat uginulih svinja (95 - 100%),
veé je pogodena i trgovina svinja, svinjskog mesa i mesnih proizvoda na regionalnoj i medunarodnoj osnovi. Bolest
je vrlo specifi¢na i zavisno od virulencije soja virusa uzrokuje razvoj raznih klinic¢kih znakova bolesti. Najtipic¢nije su
porast telesne temperature, te funkcionalni poremecaj probavnog i disajnog sistema. Vecina promena moze biti
okarakterisana kao kongestivno-hemoragi¢na promena. Epidemioloski se AKS mnogo razlikuje od zemlje do zemlje,
regija i kontinenata zbog pojave razliCitih genotipova virusa u pojedinacnim zemljama, zbog razlicite veliCine
populacije divljih svinja, zbog prisutnosti raznih rezervoara virusa, zbog razli¢itih uslova okoline i zbog razliitog
socijalnog ponaSanja ljudi. Trenutno, AKS je endemska u veéini zemlja supsaharske Afrike, glavni vektori prenosa
su virusa krpelji i divlje svinje koje su hroni¢no zarazene. Bolest je takode endemsko prisutna u vecini zemalja
Ruske Federacije. U Evropi bolest je ve¢ endemski prisutna od 1978 godine na Sardiniji, u drugim pogodenim
zemljama Evrope bolest su eradicirali. Od 2007 godine kada je bolest prvi put potvrdena u Gruziji, prosirila se i na
ostale zemlje isto¢ne Evrope. Slovenija je bez AKS ali se bolest brzo $iri i sada je ve¢ u severoisto¢noj Evropi
(Poljska, Balticke drzave, Moldavija). Trenutno na trzistu jo$ uvek nema efikasne vakcine protiv AKS i takode ne
postoji specifian tretman, tako da je veoma bitno spreciti Sirenje bolesti i §to brze uspostavljanje dijagnoze bolesti te
uvodenje strogih bio-sigurnosnih mera.

Kljuéne reéi: Africka svinjska kuga, epidemiologija, klini¢ka slika, prevencija, kontrola
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