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Abstract

This dissertation was written as part of the MSc in
Bioeconomy: Biotechnology and Law
at the International Hellenic University.

African swine fever (ASF) is an infectious, viral disebswioe, notifiable to the World
Organizationof Animal Health (OIE). It elicits strongsanitary, social and economi
impacts than many other pidiseases because the occurrenaeASF is sufficient to
activate regional, national and international tradeestrictions. ASF affestdomestic

and wild pigs regardless of breed and agBepending on viral strain and
immunological status of the animal, infection can result to a broaage of clinical
presentations varying from pecute to chronic disease includ) apparently
asymptomatic courses. Fortunately, it is not a zoonotic disease, which limits its impact
on public health.

¢KS UNBGO !'{C 2dzioNBF]1 AY 9dz2NRPLIS ¢l a NBELR
spreading over most of Western Europe over the ndxiy8ars. ASF has d&re endemic

in Sardinia since 1978. 007, ASF entereltastern Europe from East Africa. Since

then, ASF haspsead from the Caucasus regido the Russian Federation (2007),

Ukraine (2012), Belarus (2013), Estonia (2014), Latvia (2A0flania (2014), Poland

(2014) and Moldova (2016).The latest countries affected in Europe are Belgium,
Bulgaria, Czech Republic, Hungary and Romania ,all with cases in wild boar or domestic
pigs in 2017 or 2018.
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Preface

Greece has reported the first outbreak of ASF in domestic pigs, in alsoidilg of 32

pigs, in a noncommercial farm in Nikeia village of Serres Regional Unit, in the Region
of Central Macedonia, on February 2020. The suspicion of the outbreak was posed on
03.02.2020 and the presence of the virus was laboratory confirmed on 05.02.2020.The
outbreak was reported to the ADNS &m on 05.02.2020 and WAHIS platform of OIE
on 06.02.2020.






Contents

A B S T R A C T e e e e e e e s 11
[ o o .

LOL O]\ I =\ I 15 L1
INTRODUGCTION oo ettt e e e e 5
ASF ETIOLOGY - ASF VIRUS CHARACTERI STICS. ... 12
1.1.ARCHITECTURE OF THEASFV VIRION ...ivuiuiiieieiiiieeeeseeemereseseseneenensenenseens 12
1.2GENOME OF THEASKFV VIRUS ...ouitiiit ittt emeet et e et ee et eaen s e en s emmnensneenss 13
1.3GENOTYPIC DIVERSITY CFASFVIRUS ..o eaeaen 14
1.4RESISTANCE OFASF VIRUS TO PHYSICAL AND CHEMICAL ACTION....cvvvuveieannanss 14
CLINICAL FORMS OF AS F AND POST-MORTEM FINDINGS ......ccocvvvveneen. 15
(O N oF Y I =0 = 1LY 1 7 15
2. 1 PERACUTE FORM. ...t ettt e e e e e e e e e e e e e e e e et emmme e e e e e an e e e e e aneeann 16
2 N U N = =0 =LY O 16
2. 3SUBACUTE FORM....uutuiutas et seease s emaeese s e tateeasesare s am—ee e sa e sesenenrenesrenenn 18
2 @=L ]\ (O =] =Y, I 18
DIFFERENTIAL DIAGNOS IS .. e e e 18
D A GIN O SIS . e e e 19
ASE EPIDEMIOLOGY ettt 19
o N VTN U =T I = [0 15 < TP 19
1.3 EPIDEMIOLOGICAL CYCLES. .. uuiuie ittt aee et ee et emeea s eee s een e e enee e e e enmaenreeneens 21
5.3 TRANSMISSION OFASF VIRUS ...ttt et e e e e emameaeees 23
5.3.1The role of @nimMalS......coouveeee e e e e e e eeaes 23
5.3.2The role of RUMANS. ... ..o e, 23
SOCIAL-ECONOMIC IMPACT OF A SF et 24
CONTROL -ERADICATION AND PREVY ENTIONOF ASF ... 26
7.1 CONTROL MEASURESLEGAL FRAMEWORK INEUROPE. ......coiviiitiiiereieenieieennses 26
7.2 PREVENTION OF ASK ..ot renme e e a e eans 28



7.2.1 Key measures on Commercial farms...........ccccvvvvvviieesiiienennnnn. 29

7.2.2 Key measures on Namommercial farms..........cccccooiiiiiiiicceeeeen. 30
7.2.3 Key measures on Outdoor farms...............eeveeiiiiccceeeeeennnnnnnnnnnns 31
7.2.4 Key measures during hUNtINgG...........ceeeieieeieeecceeciiieee e 31

THE FIRST OUTBREAK O F AFRICAN SWINE FEVE R IN GREECE - A CASE
REP O R T s 32

8.1 A BRIEF HISTORY .tttuuiitttueeettuesettnssannseestnnsesasieasssasesssmmmsssesesnnseessnneaeesnnsan 32

8.2 AFRICAN SWINE FEVER IN A SMALL, NONCOMMERCIAL FARM IN REGIONAL UNIT

OF SERRES . .. tttttt it e eetttt e e e e et eemee e ettt e e e e e et ba e e e e e emaneeeeesta e e eeeeetba e e e e amnneeeeeensnnns 33
8.2.1ASF CONfIMALION....uuiiiii e e e e eeeeeee e eeeeeeees 33
8.2.2Epidemiological investigation................cceeiiiiiieeceviiiciiee e 33
8.2.3Implementation of the Contingency Plan A8F......................c..ovveee 34
8.2.4Potential Introduction pathways..............coooiiiimmmn e 35

CONCLUSIONS ... e ee e e e e e e e emnse s e et e e e aeeeaaaaaaaaeeesammmraeaeas 36
BIBLIO GRAPHY .ttt a e e e rmmt e e e e e e e e e e e e e e s s s s mnne s 37
N e o = N5 PP PR 1



Introduction

1. Introduction
1.1. The pig sector worldwide and in the E.U

Pigs represent asignificant source of relatively low cost andigh quality-animal
protein for a number of reasons including ragcbwth rate, adequateconversionof
feed into body weight, fast turnover and breeding characteristiceafly sexual
maturity andlarge liter size]l). Therefore and as the worldwide demandsif meat
consumption are constantly increasingfollowing a raising world population a
substantial increase in theroduction of pork can also be expected Pork actually,
ranks first as themost consumed meatof animal origin intended for human
consumption as it represents more tha87 % of global meat intakehiCken (35.2 %)
is in secod placewhile beefranks third(21.6 %)! & A I A & &néirfy prod2ded R Q&
representingslightly less thald6% of global pork productigrwhile Chinalone, meets
about 50%of the global pork need§l). (See Figure 1)

Oceania Africa
0,5% 1,2 %

Asia
55,8 %

Figure 1.Global pork production: Modified by: Source FAO 2017, ASF Manual for Veterinarians

The European Union (EU) ranks second in the glploak supply (24, 3 %)but at the
sametime the EUis the w2 NJ greftést trading power as regards pork and pork
productsexportswhich represent about 13% of the ins@ommunity productionEast
Asia and more specifically China, imptiré largestquantities ofthe Europeanpork
(2)Amongst the European coumies, Germany, Spain ah France produce
cumulatively, more than half of the EU's porkfollowed by Poland, Denmark, the
Netherlands, Italy, Belgium arfithally the UnitedKingdom (See Figure 2)



Pigmeat: slaughterings in the EU Member States, 2016
(% of EU total, based on number of animals)

Other Member States
14 %

Germany
23%

ec. europa.euleurostat

Figure 2: Pig meat: slaughtering in the EU Member Sta284,6, Modified by Source: Eurostat (2016)

There are different systems of production in the pork industry, but the two main ones
are the traditional-small scale production and the industrialisdaghly intensified
large-scale production system.

The tradtional -small scale production system is represented by small farms, ranches,
backyards and it is mainly used in the developing countries. In these countries with
little industrial and economic activity where people have low incomes, the pigs are
used notonly for their meat.These animals convert kitchevaste intoquality protein

and provide dung for the fertilisation of crofts and lakeentributing to the financial
supportand stability of thesmallfarmers(3).Indeed pork, in addition to itautritional
value,in many societies is part of the traditional way wirlg andoffers an additional
valuable income which allowsmall farmers to cover medical amrdlucation expeses

as well as the cost of smalersonal orfamily plans.The drawbacks of themallscale
production system are the low biosecurity standards, the-fakhioned technologies

and husbandry settingghe lack of education and respect to the rules regarding the
movements of theanimals, the unwillingness to report arsygnsof diseaseand the
insufficient orsometimescompletely absenvaccination programmes (3).

The largescale production systems using the contracting or integration methods aim
at satisfying the increased pork demand in the world. This intensified system by using
the same genetic material (onlfew specificbreeds) and husbandry (small number of
fFNABSN) FINYao Aa FOKASGAYy3a Y2NB AGaLINBRAOL
biosecurity and the modern adjustment of the production protocols are crucial issues
in this systen(3).

The smalscale production method is still providing 43% of the pigs mainly in the
RSOSt2LIAYy3I O2dzyiNASa o6dzi GKS O2YLINRYAASR



knowledge and financial restraints are responsible for the introduction and spread of
ASF and other pig diseasés. (

1.2 African Swine Fever (ASEh overview

Unfortunately, the supply of global market with pork is threatened by a number of
infectious diseases of pigs, such as African Swine Fever (ASF), Classical Swine Fever
(CSF), Porcineproductive and respiratory syndrome (PRRS), Foot and MDistase

(FMD) and more. Among these, ASF is particularly woragnghas alramatic impact

on the pig sector, inboth the industrial farming as well as the traditional, sasaihle
holdingslocatedin ruralareas ot RA & F R@ | y i I 3 @RnideedzNIFIcan leadNS | &
to massive livestock and financial loss&SHs a greatlycontagious, ftal, viral disease

that strikes boththe domestic pig and wild boar popuiah without age breedor sex
predilections, rangingrbm peracute to chronic form, while asymptomatic cases are

not excluded5). Clinical manifestation of ASF varies in intereity the severity of the
symptomsas well as the mortalitydepends mostly on threéactors the virulenceof

the strain, the infectious dose, and the infection routedeed, in gr-acute and acute

clinical formsmortality rate can be up td00%, while it appearsignificantly decreased

in subclinical andhronicform, ranging from @60% (6).

ASF is a diseador which declaration is mandatory and is listed as one of the six swine
diseases classified as notifiable to the World Organization of Animal Health (OIE).
Furthermore, is classified as a member of a special category of diseases, known as:
TransboundaryAnimal Diseases (TADs). TADs are defiagdthose that are of
substantial financialtrade and/or food safety concern for a significanumber of
countries andwhich can quicklyand effortlesslycross the borders andpread over

long distances to other rieons and unfortunatelyreachepidemic dimensionsviost of

the times, in order to ensuran efiective complete and lasting control of TADs
constant and efficient crosdorder, transnational collaboration of differen
authorities, is needed(7). The dramidgc consequences oASE compaed to thoseof

other pigdiseases andt manydifferent levelssuch as sanitary, social and finaneisd

due to the fact that even a limitedutbreakof ASF is enough to activate an emergency
responsewhich includes ,amongstther measurestegional, national anéhternational

trade strictures(8). The OIE World Amal Health InformationSystemis a valuable
platform which isup-dated constantly,on adaily basisactually andprovidesdetailed
information onnew ASF outbreak around the world, not only in domestic pigs but
also in wild boar. In additionfollow-up reports andinteractive maps of disease
occurrencefor particulartime periods are also accessible. Apart from Olg, Food

and Agriculture Organization (FAO)tbé United Nations alspeleasesupdateson the
ongoingASF context4).



Undoubtedly, the best means of combating animal diseases is to prevent them for
occurring in the first place and vaccination is the key measure for the efficient
prevention ofalmostall diseases. Unfortunatelyp until today ,mostly because of the
great antigenic heterogeneitgf the ASF virughere is neither effective vaccin@aor
treatment to aid in the control of ASF, therefore, eradication is based mainly on
prevention measures early detetion by rapid field identification isolation of
suspected cases and diagnosis through laboratory confirmation, followed by
implementation of strict sanitary measuresanfmal slaughterof infected farms
supplemented with movement restrictiorend area quaranting

Thankfully, ASIE not a zonotic disease, thus the impact of the disease on public
health is quite limited.

1.3 Historyc Outbreaks of ASF

ASF was detected for the first time Kenya in 1909, and Montgomery in 1921 was the
first person which stated that even thoughhis new disease had a lot of similarities
with Classical Swine Fev@LSF)it was actually a different diseagb). At that time,
ASFwas reported as an acute hemorrhagic disease Wit mortality, closeto 100%

only in domestic pigsHowever, shortly afterit wasrecognizedhat the diseases I & y Q (i
new in that areaOn the contrary, ASkad already been circulated in Kenfar a long
time, amongstwild hosts, particularly warthogs, which did not shawy clinical sgns

(9). Until the mid20th century ASF was successfully confined to Africa. Sady957
ASFentered Europefrom West Africaand the first outbreak of ASF wasgported in
Lisbon, Brtugal (9)The most probable cause for this first introduction was
contaminated, uncooked waste fooof African originwhich was fed to pigs close to
Lisbonairport (7). Fortunately, this outbreak was rapidbontrolled, butthree years
later, ASF reentered Portugal and spread rapidly tine Iberian Peninsula and
graduallyto several other European countries includingrance (1964), Italy (1967,
1969, 1983), Malta (1978), Belgium (1985) and the Netherlands (198%9.
transcontinental spread of ASF continued in early, Wdeen ASF entered America and
more specificallyCiba (1971, 1980), Brazil (1978), the Dominican Republic (1978) and
Haiti (1979) (9). These outbreaks in Cuba, Malta, Italy, Brazil and the Dominican
Republicin the 70s, were also considered to be a result of contaminated swill from
ports andairportsbeingfed to pigs The outbreak in Brazil was attributestrange as it
sounds, to a policeman wheervedat the internatonal airport in Rio de Janeiro and
who probably used contaminateéftovers from airline food offeredon international
flights (of Spain o Portugalpossible originto feed his pigg7). Similarly, theoutbreak

in Sardinia was perhaps the reswf contaminated wastethat entered the island
throughthe port of Cagliari or the military airpoand laterused to feed pigs (7With

the excepion of Sardinia where ASF is still endemic since 1978, all of the other



countriesmanaged to successfully eradicate the diseds€ 6 S @S NE 9 dzNB LIS RA
the second intnduction of ASF\&bout thirty years later. This second entraneeas
through Geora, in 2007, possiblyiathe Port of Poti in contaminated catering waste

from an internaional cargo ship emerging frooutheast Africa (7 Since then, ASF

has spreadall through Eastern andCentral Europe andanore specificallyfrom the
Caucasus regiorGeorgia, Azerbaijan and Armenia) to the Russian Federation (2007),
Ukraine (2012), Belarus (2013), Estonia (2014), Latvia (2014), Lithuania (2014), Poland
(2014) and Moldova (2016).&hmost recent EU membeedfected are Belgium, Czech
Republic, HungarfRomania and Bulgaria all with reported casesin wild boar or
domestic pigs durin@017 or 2018 (8)In fact, in August 2018Bulgariaconfirmedthe

first outbreak of ASF in the countiy asmallbackyard holding with sevepigs,in the

city of Varna Furthermore this first occurrencein Bulgariawas of particular
importance also for @@eceand a cause of great concern for the Greek authorities

to the closegeographicproximity of the two countriesSurprisingly a bit later, in
September 2018, ASkade a considerablgump, enteredCentral Europe and infected

large populationsof wild boars in a welrestricted territory in Southern Belgium
(10))t is estimated G KI G Ay . Stha mogly fébabl® lsciirBe of ASF
introduction were contaminated trangptation vehicles andother contaminated
products.(See Figure 3)

Fig. 3: Tanscontinental spread of ASF@utbreaks in domestigigs andin wild boar population during 2018

@  ASF in domestic pigs

@  ASF in wild boar
[ oisease restricted to cetain zones

I Cinical discase reported sinoe 2017
[ Disease reported between 2007 ad 2016

Modified by Source: OlED(xon et al,Antiviral ResearchVolume 165 May 2019, Pages 341)
(https://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/DiseasedistributionmahDissemination ofenotype | virus
from West Africa to Piugal 2. $rreadto other European countries, t8outh America and the Caribbea8. Spread of genotype I

from the east coast of Africa to Georgia in the Transcaucasus regiaf07. 4. Dissemination of ASRHe Russian Federation
and to Eastern Europeéncludirg members of the E\Dispersaln Polandand Belgium5. Dissemination ofienotypell to Chinain
2018 ASFcasesn domestic pigs: red dotsn wild boar: purple dots.


https://www.sciencedirect.com/topics/immunology-and-microbiology/european-wild-boar
https://www.sciencedirect.com/science/journal/01663542
https://www.sciencedirect.com/science/journal/01663542/165/supp/C
https://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/Diseasedistributionmap

The dspersal of ASF continued and untile end of 2019, the disease was
attendance in nine European countridBelgium, Blgaria, Slovakia, Estonia, Hungary,
Latvia, Lithuania, Poland and Romania.

Furthermore, in Europe, from January to early September 2020, totally 876 outbreaks
were notified in donestic pigs. Amongst EU membeRgmaniareported the majority

of new casesprobably because of the high number of sredble holdings in the
country. (See Table 1)

Duringthe sameperiod, 8431 cases of ASF in wild boar have been reported with the
vast majority of them occurring in Hunganyhich surprisinglyhas beaten the odds
and hasstill not reported any ASF outbreaks amshdomestic pigs. (See Table 2)

Greece reported the first anfibrtunately, theonly outbreak of ASF in domestic pigs on
February 2020, followed by successful eradication. (See Figure 4 and Table 1)

Figue 4: Map ofoutbreaks of ASF in Europe in domestic pigs, and in wild boars, reported from January
to 10 September 2020.
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Table 1: Numbers of confirmed ASF outbreaks reported in domests gbackyard
and commercial) January 04 September 10, 2020. (All data from ADNS and OIE.)

Country
Bulgaria
Greece
Latvia
Lithuania
Moldova
Poland
Romania
Russia
Serbia
Slovakia
Ukraine
Total

102

Feb

OO NUIOOOOHF O

[EEN

65

Mar

P OOWRARRPEFPLOOOOU

58

Apr

QOO WHFrRrRORFrR,OOLPR

N

35

May

OO MNWOOOO OO

N

41

c
-]

HO(AJU'Ig;(AJOOOOOLI

65

Jul
0
0
3
1
0

16
92
26
9
1
1

149

Aug

OFr OO

56
165
50
0
10
5
288

Sep

NO UIOR, BA~NOOOOO
w

3

Total
18
1

3

3

1
84
621
103
12
16
14
876

Modified by SourceDepartment for Environment, Food and Rural Affairs Animal and Plant Health Agency Advice

Services International Disease Monitoring

(https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/917140/asf

easteurope-update 14.pdf

Table 2: Numbers of ASF cases rdpd in wild boar Januay 01¢ September 10,

2020.(All data from ADNS and OIE.)

Country
Belgium
Bulgaria
Estonia
Germany
Hungary
Italy
Latvia
Lithuania
Moldova
Poland
Romania
Russia
Serbia
Slovakia
Ukraine
Total

Jan
1
148
7

0
425
28
44
38
0
559
176
13
22
12
2
1475

Feb
1
70
5

0
413
4
19
13
2
563
111
12
12
8

1
1234

Mar
1
63
6

0
533
0
22
18
15
713
99
3

6
30
0

1509

Apr
0
25
2

0
777
0
18
15

461
59
1

1
37
1

1406

28
0
918

Jun
0
14
5

0
327
0
26
21
0
203
45
2

0
10
0
653

Jul
0
30
11
0
251
0
36
26
0
131
48
6

0
13
0
552

Aug
0
33
4

0
201
0
20
12
0
212
54
23
0
14
0
573

Sep

111

Total

412
45

3455
32
209
158
30
3161
659
64
41
157
4
8431

Modified by SourceDepartment for Environment, Food and Rural Affa&inimal and Plant Health Agency Advice

Services International Disease Monitoring

(https://assets.publishig.service.gov.uk/government/uploads/system/uploads/attachment_data/file/9171406/asf

easteuropeupdate 14.pd
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ASF Etiology - ASF Virus characteristics

1.1. Architectural structureof the ASFV virs

African Swine Fer Virus (ASFV) is the etiologiegent of African swine fever (ASF)
disease.

ASF virus (ASFV) is the sole member of the family Asfarviridages gsfivirus and the
only recognizedDNA arbovirus(a name used to characterize viruses that can be
transmitted by arthropodvectors.

FIGURE 5
The Asf virus close-up

T=189-217

A ission electron micrograph of Vero cells infected with African swine fever virus. Mature virions, immature
virions and membrane intermediates are visible. Mature virions approximately 200 nm in diameter.
(Source: The Pirbright Institute, UK).

B. Diagram of the Asfarviridae virion. (Source: Swiss Institute of Bioinformatics).

Modified by Source: FAQ017, ASF Manual for Veterinarians

ASW, thanks to its genome, has the capacity to duplicate not onipammalianbut
alsoin insectcells. ASFV is eomplex, large, muHiayered, doublestranded DNA virus
with an average diameteof 200 nm {1). The viral particle consists B8 structural
proteins.

The main feature differentiating ASFV frather nucleocytoplasmic large DNA viruses
(NCLD¥) is precisely this mukenveloped structure and additionally itsosahedral
morphology.Indeed, the mtracellula virus particle consists of four layersStarting
from the inside out, the first onds the nucleoid layer which encloses tiA NXzd Q &
genome The second one, also known as the core shedl tisck protein layerThis one

is surrourded by the third layer,an inner lipidenvelope.The external fourth layer is
the icosahedralprotein capsid ExtracellularASFVacquiresa further, exterior, fifth
layeras it buds tihough the plasma membranélevertheless, th&nowledge regarding
the precise composition of the infectious virusis still incomplete Actually, this
information gap represents one of the two major barriers which prevent the
development of an effective vaccine against ASFV, with the other bameg the
inability to recognizeavith accuracywhich viral proteinsare responsible for activating a
protective immune responsé pigs. ASFV attackaonocytes in the blood and the

-12-



bone marrow(which becomamacrophages in the tissuadter theyhave left the blood
circulation) (12).

Figure6: Architectural structureof ASFWirus

T=19
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Modified by Source:ScienceQ1 Nov 2019:
Vol. 366, Issue 6465, pp. 64634

(A) ASFV virus structure.  Filayers:Externalmembrane, capsidinner membrane, core shell, nucleoitihe radius and
thickness of eachayer are labeled.B) Radially colored representations of the ASFV capsid and core €h&ltypEM
reconstruction of the ASFV capsif) Diagrammatic organization of the minor capsid proteins and capsomers .

1.2 Genome of the ASFV virus

ASF virus geme varies in length from about 170 to 193 kbp (kidsé pairs)
depending on strain and includésirpin loops ad terminal inverted areagl3)More
specifially, ASFV genome consists of a conserved central region of about 125 kb and
two variable endsthe left 46kbp and the right 12 &bp ends encoding five multigene
families (MGFs):MGF100, MGF110, MGF300, MGF360, and MGFB8BFs
classification is based on their average amino acid length and surprisinglgtibe no
resemblance to other known genék3). The genes that determirtbe viruence of the
different strains as well as the range of hosts (pigs, wild boar, ticks) are identified in
these two variable endsThe size of the genome also depends on these arBaasre

are indications that MGFs athe ones responsible for the extreme antigenic diversity
2F 1 {C+x FyR 0O2yaSldsSyate F2N 0KS @A Nz
response. One the other hand, several genes in MGFs may be connected to host
protection (8).

-13-



1.3 Genotypic diversity 0ASF virus

At present there is only one knowserotype of ASFWhich includesmore than 20
separate genotypes characterized byimportant variations as regards to their
virulence Indeed, an ASFVinfection can lead to the productioof more than 150
different proteins inthe infected macrophage®f the host many of which seem to be
extremely antigeni@and are able to trigger a very strong immune respgrfsowed
by antibodies production. Althougth¢ producedantibodiescan be present for some
considepble time&& (G KS& R2y Qi yrRO (i K SNRinziE hdiNaotbrias
they are not neutralizing.Therefore, identification of different serotypesis not
feasible. As a result, classification is done with the help of genotyping methods and
more particularly through the analysi®f some genome regions, likke Gterminal
region of thegene encoding vp72According to the variations recorded in the C
terminal region,all the existentstrainsof ASFV have been assortietio 22 genotypes
(14).

Until 2007,ASF\Genotype | was the only one circulatimg Europe, America, antthe
Caribbean15). ASFV Genotypesttain was the strain which entered Georgia in 2007
from Southeast fica, subsequentlyspread through Eastern Europe darfinally
reached Westen Europe via Belgium, in 20{85).It should be noted that lathe ASFV
straing currently isolatedn Eastern Europe belong to ASFeh@&ype Il, vhich reveals
a common connection to the Caucasus region (16). From a clpog#lof view, it is
interesting to note, thatresults fromlaboratoryinfections have provethat Genotype

Il strains a&e highly virulent andprovokethe acute form of the disease, with a high
mortality rate, upto 100% inboth domesticpigs and wild boar, regardles$ sex, age,
viral loador infectionroute (16).

1.4 Resistance of ASRW physical and chemicdhctors.

The ASF virus is very stable in proteinaceous environments, in excretions of infected
pigs, p@ carcasses, frespork meat and a variety of porgroductsg KA OK tKI @Sy C
undergone heat treatment, sufficienenough (right combination of time and
temperature)to inactivate the virug17).Indeed, the virus is considerable resistant to
both low and high temperatures and the minimum requirement for ASFV inactivation
is heatng at 60°C for 2fhin or 56°C for 70(17). It has been firmly established that
ASF\tan surviveand be infectiousup to 140 days in Iberian and Serrano hams, 399
days in Parm&am, 112 days in Iberian poikins andcan also survive up to 1000 days

in frozenpork meat (18).0On the other had, ASFV has not been detectednamsthat

have beerheattreated at 70°C(18) As regards tAASFV resistance to substances such
as acids and baseis should be noted thaASF virus is inactivated by pH <3.9 dt.5

in serumfree medium. Serumncreasesconsiderably ASFV ability to survivEor
exampleat pH 13.4¢ with no serumpresent ASF\&urvives onlyp to 21 hourswhile

with serum present ASFV can survive and be infectious up to seveniaygection
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of the environment surfacesand equipment isa key issue in the fight against ASFV
and the choice and use of proper disinfectants is a prerequiaité. this is completely
justified as it has been proven that the virus survives for considerable time panods
blood (18 months at 4°C), faeces (11 slayt 1825°C, several months at 4°C) and
tissues (in carcasses which decompose remains infectious3ov@eks and up to 15
years in frozen carcasseB)her and chloroform are appropriate disinfectants fASFV
and furthermore inactivation can be achielby 8/1,000 sodium hyaxide (30 min),
hypochlorites 2.3% chlorine (30 min), 3/1,000 formalin (30 min), 3%ho-
phenylphenol (30 min)jodine compound (1; 3) and finally by the breakthrough
oxidative disinfectant of peroxygerbased chemistry which has proven to
demonstratepowerful performance against ASFWh{).

Clinical forms of ASF and postmortem findings

Clinical forms

The ASF incubation ped in natural infections, variesom 3 to 19 daysAlthough ASF
is related to highlethality, it is notas infectious as presudy believed to be which
means that it is possible for the disease to dissemimatlually within the flockand
some pigs may avoid the infectiolPASFV replicateprimarily in mononuclear
phagocytic cells and in particular in namytes and macrdpages and féer this initial
replicaton, spreads through the blood or the lymphatigstem and reaches secondary
placesof replicationsuch asendothelial cellsof different tissues hepatocytes, renal
tubular epithelial cells(14). ASFsinot characterized byathognanonic lesions, so
clinical symptoms may be identicad those of other hemorrhagic dsases (8). The
clinical manifestation of ASF can take different forms, according teitiienceof the
isolated strain, thehost speciesand breed, the viral load and thefection route and
alsothe endemicity status in the area (8). Indeed, the clinical forms of ASF vary from
peracute (very acute) to asymptomatic (unapparent) (3). ASFV strains are usually
classified in three main categes: highly, moderately and low virulent. In a previous
unaffected farm, the infection with a low virulestrain will probably cause only mild
symptoms such aever andfew deaths with some necrotisemorrhagic lymph nodes.
Generally, and as the viral ciration within the herd increases day by d#ye disease
may be manifesed more dramatially with high mortality and characteristic cloal
signs and lesions. Consequentlgs part of the extremely important Passive
Surveillance ASFesting should be dne with no exceptions to every dead pigat
presentd fever in an epidemiologicallyigh risk region(14). Highly virulent strains
normally induce peracute, with mortality as high a®@6 pigs de 1-4 days post
infection (pi)} and acute forms (pigs di4-9 days pi of the disease (8)Moderately
virulent strainsare usually isolated during the occurrence of ac{gigs diel1l-15 days
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pi) and subacute (pigs die afte0 days piformsof ASEFinally, moderatdo- low
virulent strains have been connecteslith the chronic form of the disease, with a
mortality rate less than 20%n Europe this form has only been described in Spain and
Portugal, areas in which ASF infentlvas beerendemic (14).

2.1 Peracute form

High fever (4142 °Q followed bysuddendeaths within 1-3 days are the two major
clinical manifestations of the peraute fornsometimesclinical symptors such as

anorexia,lethargy, hyperpnoea and cutaneous hyperenmaay be appear but usually
death occurs suddenly and clinical signs totally alsent(3).

2.2 Acute form

Thisis the most commotiorm of ASFnanifestation.Characterized bfever (4642 °C)
Jnactivity, apathy and a propensitf infected pigs to crowd closely because they are
cold. The animals look sleepy amgeak andthey show los®f appetite and increased
pulse and respiratory rate (14Peath in shockusuallyfollows oneweek afterthe
onset of feverand foamng discharge is generally found around the mouth and nostrils
(14). Sick pigs develogeneralizederythema on the skindue to vascular changes,
which ismore visibleon the ears, tail, distal extremities, chest, abdomen and peala
area. The same disordease present in affected wild boar &1 F SNJ f LJA 3 &
harder to be detected because of their darker skin andkfur. Similarly, erythema in
dark-skinned domestibreedscan be overlooke@3). Cyanosis may also be detected 1
2 days beforaleath mostly on the skin of theears, abdomen and perianal are@mall
sitesof cutaneousmecrosis, usually imfections wih moderate virulent strains as well
assubcutaneous hmatomas, may also be observdéeurthermore mucoid ocular and
nasal discharge, epistaxigjastrointestinal symptoms such asbdominal pain,
vomiting, constipation or diarrhea, which may progress from midcto bloody
(melena) may also be preserffi4).Additionally, abortion of pregnant sows, caused by
highfever ,at all stages of pregnancy can be observed3act, dortion is a sign of
particular imprtance as frequently ishe first indicationof an outbreak. About90-
100% of pigs demonstrating these symptoms will die in a seéagsperiod (14). Post
mortem findings are usually of a petechi@morrhagic character and the most
recognizable ones area. swollen and totally hemorrhagieeven necroticin some
cases,lymph nodesespecially theretropharyngeal, gastro hepatic and rergimph
nodes, which often look likeblood clots b. characteristic lesions in the spleen which
appears enlarged with rounded edgédsjperemic orcongested,friable ,with dark-red

to black color due to congestionand c. petechiae ,that is small red or purple
hemorrhagic spots caused by capillary bleedingn the renal capsulg3)Finally,
serumbloody fluid can be foundin pleural, pericardil, and peritoneal cavities as
well as lung congestior{19).
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Figure 7: Clinical signs of acute ASF

I3 : Pigs with fever, crowd closelirying to stay warm, B to Ferythemagcyanosis of the skin on ears, tail,
extremities, chest, G to | : necrotic lesions on the skin

Modified by Source: FAO 2017, ASF Manual for Veterinarians

Figure 8: Posmortem Fndings of Acute ASF

A: Swollenblack spleepB-C. hemorrhagic lympinodes, D: petechiae on the kidneyrface

Modified by SourceAn Update on the Epidemiology and Pathology of African Swine Fever ,J. M. Satichdz OF Py 2 = [ @ a dzNJ
GomezVillamands and L. Carrasco.
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2.3 Subacute form

Moderately virulent isolates usually cauges form of ASF which basicadlppears in
endemic areas such as Eastern Europe, Sardinia and the Iberian Pe(@®)sarhal is
generally less severe than the acute forDuring the initial stages of the disease as
well as in the middle of its course, the pigs develop a severe, yet intermittent
thrombocytopeniaresulting in extensive vascular disorders such as bleeding and
edema (14).Me initial symptoms of this formare altered fever that lastdor 2 or 3
weeks (8) and abortian(14). Mortality ranges between 30% and 70%hile most
deaths occur7-20 days.i (8). Surviving piggcover withn 3-4 weeks but continue to
excrete the virus and infect healthy pigs for up to Gek® p.i(14).

2.4 Chronic form

Chronic formis caused by low virulent isolates, has no specific clinical signs and is
characterized mostly by ulcers and necrotic lesions on the skin, on the tonsils and the
tongue andadditional by arthritis (joint swelhgs, inflammation and lameness). This
form has been observed in Spain, Portugal and Angola Kib4yever, has never been
detected in Africa and Sardinwhere the diseasdnas been endemicConsequentlyit

is presumed thathe origin ofthis form goes backn the 60s and actually it is the result

of the natural ewlution of the ASFV strains used in vaccination attempts that took
placeon the Iberian Peninda (14). Mortality rates in chronic forms are typically lower
than 30 % (3At present the bronic fom is not observed14).

Differential Diagnosis

The way in which ASifesensitsdf clinically varies considerably from case to cdee

fact, diagnosisbasedonly on clinical signs can be problematic throughout the initial
stages of thalisease as wellsainthe event that only few pigeave been infected. The
ASHdiagnosiss sometimes hypothetical, as signs may be sinwl#n those of other

swine hemorrhagic diseases (3).The rule is that no diagnosis is definite before
laboratory confirmation. The deéfential diagnosis of ASF includes the following swine
diseases: Classical Swine Fever (CSF), High Pathogenic Porcine Reproductive and
Respiratory Syndrome (FPRRS), Erysipelas, septicaemic Salmonellosis, Porcine
Dermatitis Nephropathy Syndrome (PDNS),je8zkys Disease and Poisoni(®).
Amongst them, CSF, also reportegls hog cholera, represents the most important
differential diagnosisasé@ A YA f | NJ yI YSa &dz23Sad airAYAfl NI R
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Diagnosis

Laboratory confirmation of ASF is requiredorder to make an accurate diagnosis.
Currently, a variety of diagnostic tests is available to detect ASFV genorus,
antigenor antibodies against the virus. A correct ASF diagnosis slabwuéysinclude

both the virus and the antibodiedetection (11), because pigs presentedith the
subacute fornrmay have developed antibodies toften show only transient viemia
(5).Sa whenever there is a suspicioof ASE samples of serum and blood with
anticoagulant (EDTA) should be collected as well as sampl@stfie primary organs

of choice which are: spleen, lymph nodes, kidney, lung and bone ma(iay For
virus detection, the most frequentlyused methods are virus istation and
haemadsorption KIAD) polymerase chain reaction (PCR) and sequencing, enzyme
linked immunosorbent assay(ELISA) for antigen detection and direct
immunofluorescence. Virus isolation in macrophages and HAD is essentialefor th
confirmation of the first ASF case in previously disdese areas and It is generally
performedonly in rekrence laboratories (14). PCR technique, (conventional and real
time PCR, both validated by QIE the mostly widely used tests it is sensitive,
reliable, rapid and specific. Cuntly, Realtime PCR is regardesii KS @32t R adl y
method for the ddection of viral DNA (20). Regarditite available serological tests
first of all it is important to point out that pigs that survive within the first days of
infection develop specific antibodies at significant levels but without complete
neutralizing abity (5).These specific antibodies adetectablefrom the first week of
infection (710 days)or up to several months or perhapgars(8). Congquently, and

in the absence of a vaccime use,the detectionof ant-rASFV antibodigs the serumis
without exception a sigef infection (8).In addition,serological screening is crucial for
detecting recovered and potential carrier animals in endemic areas with a well
established ASF infection(14), where attenuated and low virulent virus isolates are also
circulating(21).The enzyme linked immunosorbentsags(ELISA) is generally the
serologicaroutine method due toits simplicity, relatively low cost ancebause it can

be broadly performedfor screening purposes. Indirect fluorescent antibody test
(IFA),Iddirect immunoperoxidasdest (IPT) and Immunoblotting tegtBT) should be
carried aonfirmatory serologicdksts to ELISApositive samples (21).

ASF Epidemiology

5.1 Natural Hosts

ASFV infects naturally, domestic pigSug scrofa domesticusand will suids,
includingwarthogs(Phacochoerus africanysbushpigs Rotamochoerus larvatjisand
giant forest hogsHylochoerus meinertzhaggnn Africa analsowild boar(Sus scrofa
ferug in EurasiaAll of these wild African boardevelop asymptomatic infections

-19-


https://www.sciencedirect.com/topics/immunology-and-microbiology/warthog
https://www.sciencedirect.com/topics/immunology-and-microbiology/european-wild-boar

(because of molecular factors which remain unknown) (8), except from young animals,
which usuallydemonstrate an intermittenwiraemia. This infection, without obvious
clinical signs, allows them to behawas asymptomatic carriers and typicASFV
reservoirs in Africadinical symptoms solely occur domestic and feral pigs,savell as
their close relative, theEuropan wild boar. Except fronsuids soft ticksof

the Ornithodorosspecies (also known as tampans) can be infected by ASFV over long
periods of time and behaveas biological vectors and as virus reservoirs. Arsbng
them, Ornithodoros moubatacomplex is present in East and South Africa while
erraticusis being found on the Iberian Peninsula and Southern Eur@Gpeoubata
shows transstadial, transovarial and sexual ASFV transmission, while onlydtadisl
transmission has been observed with erraticus It is believed that due to infected
Ornithodoos ticks, ASFVinfection can remain in an areafor up to five years (8).
Experimental studies have shown thall Ornithodoros species are capable of
transmitting ASFV, including@d. moubata, O. porcinus, O. erraticus, O. coriaceus.
Ornithodoros turicataand O. savignyi8), making the ASF virus the omgcognized
DNA virus that can be transmitted by arthropod vectoréie tlorough geographical
circulation of Ornithodorosticks is not well knownmaking i hard to estimate the
possible involvemenof ticks in the ongoingASF outbreaksnainly in Europe and
mainly in terms o¥irus transmissionmaintenanceand disseminatio(8). In EatsAfrica

the virus is preservedn an anciensylvatic cyclewhichincludeswarthogs andO.
moubatasoft ticks that reside itheir burrows (4)(See Figure 9)

Figure 9: ASFV hosts

Figure 9 : ASFV hosts

1. Domestic pig/Sus scrofa domesticus

2. European wild boar/Sus scrofa ferus

3. Bushpig/Potamochoerus porcus

4. Warthog/Phacochoerus africanus

5. Giant forest hog/Hylochoerus meinertzhageni
6. Omithodoros erraticus (male & female)

Modified by Source: FAQ017, ASF Manual for Veterinarians
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1.3  Epidemiological cycles

Generally three factors shape the epidemiology of ASke Type of host domestic
pigs or wild boarthe presenceor absenceof Ornithodorosticks andthe type of
husbandry, inside or outsidéarming. Until now, three independent epidemiologic
cycleshave been reportedin affected countries: sylvatic, tiggig, and domestic
(Figure 10). The firgtne, which is also the most complicateldas beerobserved in
East and South Africa, where domestic pig#d suids and ticks coexist. In the sylvatic
cycle, ASFYirculates between warthogs and soft tickehich are actually theatura
reservoirs ofthe virus but without inducingany clinical signs tthe warthogs. The
sylvaticcyclerepresentsactually tie origin of the other two, andherefore the origin

of ASF as a disease.(3he second type, the tigkig cycle has beeabservedon the
Iberan Peninsulawhere ASF had been constanflgesentduring the epidemic in the
Wc na |y Re pHst geaturydritthisiicycle, ticks act as asesvoir for the virus
which is mainlytransmitted amongt domestic pig .The thirdomestic cycle is
observedin aurrently affected European countries ames not includesoft ticksbut
only domestic pigs. In thisycle, vhich is the one most commonly observed in
outbreaks around the worldthe virus is transmitte@ither directly amongst domestic
pigs, orindirectly from contaminatedpig products to domestic gs. In this cycle, ticks
asnaturalviral reservoirsare not ircluded. Yet, the involvememtf Ornithodorogicks

in Eastern Eurap outbreakscannot be ruled out with certainty as a lot of scientists
have recorded the existencef these ticks between the 1930s and the 1960s (8).
(See Figure 10)

Figure 10: ie ASF epidemiological cycles

Figure 10 :
The ASF epidemliological cycles
Three ASF virus transmisslon cycles

Syivatic Cycle Domestic Cycles Wild Boar Cycle
Swill Feeding
A
2-3 weeks l l I
Direct contact
Scavenging carrion/waste
ﬂ Fomites Direct contact (free-range pigs)

Scavenging carrion/waste

Ticks
adapted Manure and other fomites
n > m
. Direct contact (Including transport
Infected tick drops for management purposes)

from the warthog Direct contact Scavenging carrion
(free-range plgs) Contaminated environment
Scavenging carrion/wasfe

Contaminated environment
Through hunters(®)

&\_‘&\- ps

o

In the
burrow

Modified by Source: FAO 2017, ASF Manual for Veterinarians

-21-



However, the emlemiological model observed the ongoingASF outbreakms Central
and Eastern Europe, does not &éihy of thethree mentioned aboveFirsty, becatse it

is believed that irmany casesthe disease was introduced into previously Afe
areasthrough the movements of infected wild boa’And €condy, becausewild boar
seems to behe most riouslyafflicted host, which reveals a significant involvemt

of wild boar in the ASF dissemination and persistgb¢éndeed, wid boars can move
long distances throughvildlife passagesind crossbordersunhindered thus addingp

the virus disseminatiom long distances and of courservingalso asa resevoir for
the infection of domestic pigs (4).Finagllthe fact that wild boar population and pig
holdings, frequenththe small onesof very poor biosafety standards, coexist in some
areas, seems to have significantly favodicect contacts between the tw hosts and
therefore fostered ASF transmissioriWhat is not amatter of doubt is that the
involvement of wild boar in virus @nsmission, spread and persistence in Eastern
Europe should be further investigatethdeed, despite the fact that many reports
indicate thatgenerallywild boar avoid feeding on sick animals of the same species, the
maintenance and dissemination of ASF in an area is thought to be largely doe
presence of infected carcasses of wild beambined withthe instinctive scavenging
behavior amongt wild boar population (8). So, at this time, an additional
epidemiological cycle which includes Eurasian wild b&aus (scrofg the wild boar
habtat and contaminated carcasses is also suggestethi$ cycle,known as the wild
boar-habtat cycle, both direct transmission betweenwild boar and indirect
transmission via theontaminatedhabitat is possible The persistence of the virus in
the wild boar natural reserves and the possibility of new infectidependon many
parameters such adandscape,seasonof the year, time needed forcarcasss
decompogion and climatic conditionsldw temperature and high humidity act in
favor of the virus)5).

Finally, the investigation of the possible epidemiological roletbér potentid vectors
should by a key point for the understanding and the effective handling of ASFE i€8). |
worth mentioning that experimental studies have shown tisbmoxydlies can act as
mechanical carriers of the virysip to 3 days according to Greek ASF expehis3
contributing to ASFV transmissioHowever, flies collected on A@Fected farms in
Lithuania were ASFV negati{22). The virushas also ben found in Haematopinus
suis (pig lice commonin regionswith mild climatg, collected from experimentally
infectced domestic s. As regards toodents and birdswhich are also believed to be
able to carry mechanically the virudlood samplescollected fromthese species on
ASFaffected farms in Lithuania @nRussiavere also testedegative for ASF{22).
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5.3 Transmission of ASF virus

5.3.1The role of animals

ASF infection can occdirectly or indirecly. Directly through contact of healthy pigs
with infected pigs and indirectly through contact with contaminatsatk products or
contaminated fomites (e.gglothing, equipment,vehicles, boots)The most common
route of direct infection ighe oraklnasal rote (infection occurs in the closest lymph
nodes, the pharyngeal mucosa and tonsils) (Z0)owed by infectionthrough skin
abrasions and through contaavith blood (in which virus is being found in very high
levels), and other secretions and excretionsluding fees, urine and saliva, from
infected animals (8ndirectly, by ingestiorof waste food containing pnheated,
contaminated pork(19), by ingestion of other infected material on contaminated
surfaces,contaminated feed(grain, soya )or water(4). Airborne transmission is
considered possible but only over short distan¢8$% Km according to ASF Greek
experts), unlike swine flfior example(4). ASFV excretion periodariesfrom 1 to 7
days(pi) and depends mainlgn the strainand theroute of infection(23). In acutely
infected swine, all body fluidsna tissues contain large load$ infectious virus fom
the onset of clinical signsntil death, with the highest virus titers being reported, as
previously mentionedn blood and the orahasal discharge, while lower titers are
being foundin the conjunctival and in the genital disrge (B). Mrus excretion
through fecesmay becontinuous, with large amountsof ASF\luring the acute and
sub-acute phaseor periodic with small viral amouni{23). ASFV releasgeriodin pigs
that recoveris less cleaand generallythere are knowledge gaps regarding the virus
excretionafter the first thirty days oinfection (23). Howeverstudies have reported
the presenceof infectious virus in blood up to 456 days ipi tissues up to 180 days pi
and viral DNA in leukocytes up to 500 days pi (23).

5.3.2The role of humans

It is absolutely cgain that humancauseddisseminatiorof ASF\plays akeyrole in the
epidemiologyof AS® ¢ KSNBE A& | faz2 G§KS a2YSgKI-G NI RA
made disease, mostly as a result of human misbe@A 2 Nt ® LYRSSRI AY
people, animals and goods mowgobally gbbal markets demandan increase in
international trade at all levels. But, thacreasing movement, both official and
unofficial of live pigs and pig products, not only pig meadt also manug, semen,
embryos, hide e.t.cincreases the likelihood gbigs being exposed to various TAD

infection agents, such as the ASF viMysld boar population ishe onemost likely to

be involved in illegal trade. Indegedhere are reports concerninglegal wild boar
movements,like thoseA y L G f & & AnySpeshorigirfatihg fromp praneiahd

alsoin Bulgaria, which reportedly seizéd 2014 from Polandg, cargoof live wild boar

for hunting reasong7).Undoubtedly,human activity, being accompanied by human
negligence, can contribute to ASW spreadover shot and long distances. Indeed,

illegal imprtation of meat, through a broadange of pathways such as sea freight, air
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freight, air passengdvaggage, road transportatioeyenby post,representsthe most
common mode of ASFintroduction in apreviouslyd { C FNBS aF NBI 6710 ®
illegal actiongan be grouped intowwo main categories depending on the intentioofs
the peopleinvolved: a)the import of considerablguantities, greater than the ones
permitted by legislation for commercial reasons artg) the unofficial import, just for
personal consumption (in travellers personal baggage)fll).travelers should be
informed at the points of entry in a country that they are banned to carry in their
personal baggage fresh or frozen pig meat, sausages, dat.c.The virus survies for
considerabletime in several pork products and thus, their feeding to @stic pigs
(food/kitchen waste)which is a very common practice in the baaklyaector, despite
being prohibitedin the E.Ucan cause the spread tiie disease. Heating procedures
inactivate the virus, thus well cooked meat does not constitute a danger FoQpa
health. However, other methodsef meat processing in relatively low temperatures,
such as aidrying or smokig, do not kill ASEVhat isthe meat remans infectious for a
long time(4).Apart from pig meat and pig meairoducts, other contaminated
materialsthat harbor the virussuch as clothing, boots, pen equipment, drinking and
feeding troughs , transportain vehicles ,can also contribute ASFV dissemination
and transmission(4).Furthermore, it isimportant to emphasize oncenore that
generally the majority of ASF outbreaks in domestgs occur in backyard farms
characterized by low biesurity measures and in generabutdated husbandy
practices. Access to backgafarms is usually opeto visitorswithout restrictionsand
animals are moved arouh without precautions for sale and breeding reasons
Moreover, pigs are not always kept fully enclosed in these holdings which most
commonlyare not officially registered and farmers are not easy to identify (24).In
addition, the visible danger of not receiving compgation for losses due to
eradication very often prevents the faners from reporting ill pigs and disease signs
I YR & LldzinKoSeinérgencyKselling or slaughter mifys thusresulting in further
disease spreg@4).Finally, apart from the farmers hunters and hunting gear
potentially infected by hunted sickwild boar, including boots , ropeslothing, hooks,
knives vehicles e.tc ,play a majorole in thedissemination andindirect transmission

of ASF\and in general in the epidemiology of ASF , role which will be discussed more
thoroughly later in this paper

Socialeconomic impact of ASF

Until today there is no treatment fo ASFnor effective vaccine in usdor the
LINE@SYy A2y 2F (GKS RAaSIaSsy (Kdza €SI @Aay3as
for the eradication of the disease and implementation of very strict sanitary measures,
such astrade bans,export restrictons, control of animal movements and animal
quarantine (8), the only effective control approach with unfortunatesgrious,
economic consequencedndeed, despite theakct that ASF is not transmitting to
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humans it has an enormous sociatonomic impact rainlyin countries vinere the pig
sector holds an important position in terms of meat supatywell as in those where

live pigs, porkand pork productsaccount for a significant share of their export and
economic potentiglB). Indeed, ASmay resultto a supply and a demand shock in the

pig market at national and internainal level, shock whicdepends on parameters
suchas the extent and duration of the outbreak and theflexes and responsesf

trade partners (25ASF can beroven catastrophic for theindustriaized pig farming

due to huge losses in livestoakd enormous financial lossésit can also affect the

way of living and limit the income and the purchasing potential of traditiechatkyard
farmers(24)Indeed, an ASF outbreakeven a small oneconstitutes a majosanitary

risk, so ,countriesimporting pigs or pigrroducts may suspendll imports from the

areas where ASF gesent or an outbreak has been occurred, until the sanitary risk is
addressed25). ASFhas a dramatic effeabn the internationaland national pigrade
andhas been proven to reduce export quantipgrk productionthe price of pig meat
andthe national pig inventory( LIN2 RdzOG A2y OF LI OAGeé¢ 0 Ay (KS
and the number of swine farms by 74 % (26).At the same time the cost of pork
production increases dramatically and according to ASF Greek experts, the ultimate
cost multiplies by 200%xports seem to be the sector nioaffected compared to
produdion and prices, and the consequences may be delayed depending on the
reaction of themeat industryand its ability, in short and long ternto adjust the
supply (25). Oveth pig meat markets can reaegariously to the entraoe of ASF into a
country. On aveaage, depending mostly othe size and the duratio of the epidemic,

the new outbreakf ASFcan reduce pork exports by up 15% in thdfirst year after
occurrence production quantity by more than 4%, and national pigeimery by 4%

both in the current and the next ye25). Furthermore, despite the fact that A&@des

not endangethuman health, there is always the possibility that an ASF outbreak and a
fFO1 2F &AO0ASYUATAO AYT2NYI (pletergnced gegafdRg | T F S (
pork consumption. Moreover, apart from the industrialized pig farming, about 43% of
all farmers engaged in pig production worldwide, operate in backyard hgddand

their production is completely independent of the officialarkets(j. Smaliscale
farming is a quite usual, well establishgatacticein rurd areas in many European
states It serves as a basic or even as the exclusivece of metfor the countryside
residents and usually elicits a helpfskecondary cash income, amportant financial
safety net(24). For example, In Poland, which counts a big number of scalé
holdings, pig producers are tackling a vast drop in their income due to ASF which, in
some areas appears as high as 40%(27). Unfortunately, the backyearts, fa
characterized by low biosecuristandards are often ignoretdly national authorites,

who pay closer attention tahe large scale commercial pig farms (7).In Greece,
understdfing of veterinary authorities contributes greatly to this situation of reegl

and perhaps even abandonment of the backyard holdings whgbear extremely
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exposedto ASFV entrancand represent a constant threat for the safety of the
industrial sector(24). For all of these reasons, all the parties economically involved are
extremely worried about the threat of ASF fttre EU and funding from the EHs an
additional support measure has been givem several members (8), although eh
economic damage varigeom country to country depending ondtors such as export
directionandthe gradeof development of the pig industr§25).

ControlEradication and Prevention of ASF

7.1 Control measurekegal framework in Europe

The most effective way to successfully fight ASF is to ensure that the virus never enters
a country. All the E.U mdpers are very keen to keep their doors closed to the virus.
Indeed, the European Unidmas adopted a common policy to control ASF bad laid
down prevention and controineasures to be applied where A& suspected or
confirmed either in holdings, commaal or backyard, or in wild boars. These include
information measures and measures to prevent and eradicate the disease. The main
piece of legislation providing the tool for the control of African swine fever in the EU
is Council Directive 2002/60/EGf 27 June 20028), laying down specific provisions

for the control of African swine feveaccompanied byhe Commission Decision of 26
May 2003 approvng an African swine fever diagnostic manual (notified under
document number C (2003) 169@).this framework, the latest specific regionalization
measures that have been taken with respect to evolution of the ASF situation in the EU
are included in Commission Implementing Decision of 9 October 2014
(2014/709/EU)as latest amended b@ommission Implementing Decision (EU)
2020/2128 of 16 December 20@®). This Decision establishes animal health control
measures on the movement, dispatch of pigs and certain pig products, and marking
pork meat from the areas at risk offection in order to prevent the spread of ASF to
other areas of the UnionAffected Member States and territories are listed in four
different parts of the Annex to the Decision according to their epidemiological
situation and level of risk and the on#ésat are listed in Part IV have a higher risk of
spread of ASF than the ones listed in Palt is important to point out that this
Decision is also intended to avoid unneeded disturbance to trade within the EU as well
to trade by third countries andhe provisions of this Decision are in coordination with
the OIE standards (3Qpart from the above framework, of special importance is
the working documentSANTE/7112/2015that has been developed in order to clarify
the principles and criteria for geographically and temporally defining ASF
regionalization. Themain criteria for demarcating Parts 1, Il, 1ll and IV of thaex to
Implementing Decision 2014/709/EU are (31):

1) Part IV:occurrence of ASF in both domestic pigs and wild boar. The disease control
presents specific challenges due to the systemic and high levetompliance by
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stakeholders (e.g. the farming gec) with the relevant EU requirements, in particular
in relation to identification, registration and traceability of pigs and there are certain
difficulties for the veterinary authorities to ensure the conformity with those
requirements.

2) Part IIt occurence of ASF in both domestic pigs and wild boar (or in domestic pigs
only provided the lack of surveillance data to justify the absence of ASF infection in
wild boar).

3) Part Il occurrence of ASF only in wild boar.

4) Part | higher risk area with noases, nor outbreaks, of ASF and where higher
surveillance (in particular passive) is applied adjacent to a Part II, 11[i)IV

In addition, ebcument SANTE/7113/201Summarizes the Strategic approach to the
management of ASF for the EU. This strategic approach was developed and updated
taking also into account the latest findings from EFSA. (28)

The Council Directive 2002/60/EWhich establishes the minimum measures to be
applied within the EU for the control of ASF, includes totally 30 articles and among
them a special reference should be made to the following (28):

V Article 3 ASF notification

V Atrticle 4 Measures in cases where the presence of ASF on a holding is
suspected

V Article 5 Measures in cases where the presence of ASF on a holding is
confirmed.

V Article 6 Measures in cases where the presence of ASF is confirmed in holdings
consisting of variouproduction units.

Article 7 Measures in contact holdings.

Article 8 Epidemiological inquiry.

Article 9 Establishment of protection and surveillance zones.
Article 10 Measures in the established protection zone.

Article 11 Measures in the established sultaace zone.

Article 12 Cleansing, disinfection and treatment with insecticides.

Article 13 Repopulation of pig holdings following disease outbreaks.

< < < < < < < (<

Article 14 Measures in cases where ASF is suspected or confirmed in a
slaughterhouse or means of transpor

V Article 15 Measures in cases where ASF is suspected or confirmed in feral pigs.
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Article 16 Plans for the eradication of ASF from a feral pig population.
Article 17 Measures to prevent the spread of ASF virus by means of vectors.
Article 18 Diagnostic pcedures and bigafety requirements.

Article 20 Community controls.

< < < < <

Article 21 Contingency plans.
V Article 22 Disease control centers and expert groups (28).

Briefly, the Directive requires that Member States develop and implement an early
warning systemn the event of ASF entrance (any delay can result in greater disease
spread) and also a Contingency plan for the eradication of the disease (30). In general,
the Directive lays down the measures to be taken in the infected holding, the infected
area and tke provisions to apply on the holdings of that area. Control and eradication
measures include: Establishment of protection (with a radius of at least three
kilometers around the outbreak site,) and surveillance zones (of a radius of at least 10
kilometers.}28),enhanced epidemiological surveillance, epidemiological investigation,
tracing of pigs, and most importantly, stamping out in infected holdings (immediate
slaughter of all pigs, infected and potentially infecteecantact pigs, followed bgafe

burial or burning of carcasses and other infected materials, cleansing and disinfection
of infected premises)Stamping out seems to be the most cesffective eradication
method and allows countries to declare freedom from ASF in the shortest Tilmese
measues are applied in combination with strict quarantine to contain the disease,
biosecurity measures on pig holdings and animal and-pookluct movement control
(30)The above measures should be accompanied by extensive jawmiEness
campaignstraining and informing of all the stakeholders on the risks related to ASF.

7.2  Prevention of ASF

There is no magic or single recipe for preventing ASF. Biodifetgcurity is the key

and also an investment in a long term. Indeed, for every euro we spend on biosafety,
we earn back sixteen, according to Greek ASF exg@idsafety is the combination of

all measures taken by producers and government authorities (containment principles,
technologies and practices) to reduce the risk of unintentional introducing, and
spreading diseasesdt is essentially a chain of interconnected measures which remains
effective as long as its weakest link remains strdigsafety takes place at ewy level,

from herd to region, tacountry. Success depends on many factdce that risk fators

are unique for each holding and mainly dependstlo@ epidemiologial situation, on

farm location and closeness to other farmigpe of farm (confined, outdoor,
backyard),type of productiorand technology usedon staff, animal movements
includingwi R 6021 NJ LI LJz F A2y YR alFyAdFNE adl d
why E.Uprevention strategy is adaptetb the specificity of each country member
(32).Disappointingly] y2 6t SR3IS 3L LJA AY AdoA2aSOdzNAGeE
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producers anddzil K2 NAGAS&>X 6SNB ARSYUGATFASR Fa (g2
02FNE FYyR da!{Cx {(NIXyavYArAaarzyé¢ oSAy3a GKS
SEGSyargsS 2y tAyS adz2NBS@6o000d ctommercilll NY A Y :
farmst ¢ K A O KfarmhsNiiat séllfi§s, send pigs to a slaughterhouse or move pig

LINE RdzO( & 2 F F ouldso pigianis R AgyKFR >0 KO Al AMB/hiah gigs arg | NJY &
1SLIG GSYLRNINREE& 2N LSwwdmn&oalifards 200kiAR2K2 NENE
the farms where pig are kept only for fattening for own consumption and neither pigs

Y2NJ Fye 2F GKSAN LINRPRdzOG&a fSI @S fakilg K2t R
farmst  Datkyard farmé @ a 2 N2l @i§ NIdréddranging pig Y Sy a | LI
which is not kept obred on a holding (32). With relation to Biosafety, we need to

identify the most effectivemeasuredor preventing the entrancef ASF into a country,

region or farm as well the miniom biosecurity measures needed for different farming

systems.

7.2.1 Key measurs on Commercial farms

The impact of ASF orommercial farmswhich are considerably bigger in size and
population of pigs,can be enormous (30¥leally the farm should be located within a
radius of at least 5 km away from other farms and slaughterhoudkgidgs should be

kept enclosed,n a way that ensures that there is pmssibility for direct oiindirect,
contact withpigs coming from other fans or with freeranging pigsior with wild boar

(as well as any contact with any part of the carcass ofl fgigs/wild boar, including
hunted or dead wild boar/meat/byproducts) (32), thus all animalsshould be
accommodated in a biosecure barrier facility. Fencing is needed and shodtwhgoto

a sufficient depth (&m.) to prevent escaper entrance ofstray pigsvia burrowing.
Fencing should also be of sufficient height (2,5m, with a concrete wall of 0, 5 high at
minimum) (34).The fenced area should be kept locked and access should be restricted.
An electric 4wire fence can provide additional securitynfortunately, inadequate, of
poor construction quality fencesiostly due to high construction costpnstitute one

of the most important biosecurity problems in Greek commercial faffosthermore,

clear clean/dirty areas should be established for staff iniclgdchanging rooms and
showersand suitable protective clothing is needed also for visitors (30), (veterinarians,
drivers, sellers) which are reduced to a minimum number. A key meastoeasiew
logistical arrangement for entry of new animals and pro&paration between
production unites. This measure will allow for the adequate identification of critical
control points, which is particularly relevant since contaminated vehicles transporting
pigs or carcasses are associated to a high risk of diseasentission (30)x ! t-&ll Ay
2 dz( ¢ & @ a avBids that Kiin@IK of different ages come into contact and "cuts
off* the infection cycles, is the ideal, most safe production system. Unfortunately in
Greece,it is implemented only by 10% of the commerdmaldings.A key pant is a

good protocol for pigransport ard all kind of deliverieso the farm, anotherweak
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point of the Greek pig farmingreality. Ideally, alldeliveries of pigs, feed, and
equipment should be doneavithout the trucks entering the fam. If not feasible
RSO2y Ul YAYIFGA2Y 2F OSKAOf Sa | yYeRsarRhetorey FS O
entering the premisesind again before gettingdek into the truck (30).Furthermoye
parking spaces should be designed in a way tirasscontaminaton between workers

and farm vehicles can be avoideWhentrucks needto enter the farm,then loading

and unloading areas should be placed at least 2Gway from animal buildings
Cleaning and disinfection of vehicles should be dta¢ore and aféer eachuse.
Furthermore 48 h quarantine should be applied before the niedingof pigs Newly
arrived pigs, that have undergone all the necessary tepisichasedfrom reliable
suppliers should be kpt in quarantine aregplacedat least 50m away frorthe herd,

for 30 to 60 days (30).Furthenore, pig identification and control of animal
movements is essential as well as cleaning and disinfection of stables and equipment
(avoid using borrowed or used equipment). Moreovamn efficient program for
treating rocents, insects and pests is essentilny Greek farmers use cats to fight
rodents, which is actually an option of increased risk as cats, especially when they
leave the premises, can mechanically transfer the vifugally,staff must comply with

a set d food rules (eating only in dining roomnever give kitchen waste to the p)gs

and personal hygiene ruleSVorkers should not keep pigs at home or have contact
with pigs wthin 48h after hunting(32)Pig farmers should beaformed on how to
recognize thesigns of ASF ,ensure the implementatiohbiosecurity measures and
report immediately and in priority any suspicious sign or unusual death.

7.2.2 Key measuresn Noncommercial farms

All pigs should be kept enclosedbnildings, built in a way that no feralgs or other
animals (e.g. dog<ats, birdsfan enter the stable. Frequent cleaning and disinfection
of the stable , changing of footwear and clothing before entering the stable, no
Kitchenwaste feeding, safe storage of feed(grains and grass), safe egrabanimal
by-products, treatment of pigs with ectoparasites and insecticides, no pig slaughtering
on the farm(slaughter restricted only toofficial slaughterhousesare some of the
minimum required measures$n case thedrmeris also a hunter shouldait 48 hafter
hunting to visit his pig$30). Finally, official registration of all backyard holdings, pig
identification and traceability during movements is required and this is another major
problem in Greece as veterinary authorities, as a general face the unwillingness
and noncooperation of thesmall farmers regarding registration in the Integrated
Veterinary Information System.

Sanctions administrative and financial fine®r all type of pig holdings not fulfilling
biosecurity measureare povided byNationallaw (L.4235/2014)
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7.2.3 Key measuresn Outdoor farms

Freerange management practices community areas have been recognizad a
crucial risk factor for the maintenancand reappearancef ASF in engimic areas.
During freeranging there is an increased chance thaigs might come ito direct
contact with pigdfrom other holdings or wild boar in the are@hisis the reason why
free-range management practicdsave been bannedh sharedareas or public forest
where biosecurity measuresand systematic veterinary contro cannot be
implemented(30). In Greeceaccording to the relative Ministerial Decision which has
been issued on March 2018, all the fre@nge pigs should bkept strictly confined in
fenced areasand this is the minimum regeement. Ideally, double fencing may be
placed and also an electrical fence may proadaiitable final barriefSee Figure 11)

Figure 11: Free range pigs confined in appropriate fenced area close to @algarian borders
Source Personal image archive.

7.2.4 Key measuresluring hunting

Hunting practices should be adapted to the epidemiological evolution of ASF due to
their effects on the wild boar populations (32)/hen dealing with ASF in wild boar the
main task is to reduce theirus load in the environment (35) .Hunters should be
informed on their obligation to report as a matter of priority the finding of carcasses or
sick wild bar, especially in newly affectemreas. Usually first found carcasses do not
represent the first caes of the disease in that area, therefore it is a need to enhance
Passive Surveillance and testing of all carcasses (32). Proper management of hunted
animals during, transportation, dressing and gutting in authorized dressing facilities, is
absolutely craial, followed by chlorination and ideally, burial of the entrails. In
addition, storage of game meat until testing should be done properly in refrigerators,
away from feed or other animals. As a general rule, hunted wild boar should remain in
the huntingarea until tested for ASF and only negative ones can be released (35). After
hunting, cleaning and disinfection of vehicles, knifes, footwear and other equipment
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should be done thoroughlyHunters should not enter pig farms at least for the next
48hHunters have a key role as they contribute to the gradual reduction of the wild
boar populationin ASF fre@reas and also during Passive and Active surveilldnce.
Greece, the most prominent problem regarding hunting and biosecurity is the
G G NI RA G AdE sbind hurfteks doirénsport the game, on the hood of their car, as

a trophy. Behaviors that can be proven extremely dangerous as large amounts of blood
are being released on the way and in case of ASF infection further spread of the
disease in the area isevitable. A widespread campaign and a good communication
plan could lead to a change in attitude and mentality of the hunters. Indeed, Greek
hunters, especially after the outbreak of ASF in Greece and judging by personal
experience, seem to be open teeful suggestions.

The first Outbreak of African Swine Fever in GreedeCase Report

8.1A brief history

The European Food Safety Authority (EFSA) produced a Risk Assessment on the
potential spread of ASF inthe 2 dz0 KtSF ai SNy O2dzyGiNASa 27
September 2019 and first published in the EFSA journal on 5 November P0i9.
scientific opinion concluded that given the prevalence of the disease in Southern
Bulgaria, there was a very high probabil{6-100%) that ASF will spread to other
Balkan countries within the following 12 months. The report identified nine countries

in that region at high riskincluding Albania, Bosni#lerzegovina, Croatia, Kosovo,
Montenegro, North Macedonia, Serbia, Sloveaia Greece.(33)The EFSA assessment
,was unfortunately confirmed in the case @ervia, which actually reported, on 13
August 2019, outbreaks of ASF in Rabrovac (vilage Sume), in Velika Krsna and in
Kusadak. Furthermore, The EFSA risk assessment alsonieed the possibility of
spread of ASF from the Balkan region to the rest of the EU and concluded that the risk
was very low to low ({15%)(36).

Regarding Greece, until the end of 2019, no cases of AGbden reported in the
country. ASFhas been circalting in wild boar in Bulgaria for several months but
surveillance carried out by the Greek authorities has not reported any evidence of the
disease in the wild boar population. Nevertheless, in November 2019, because of the
increased number of ASF outbkesa in neighboring Bulgaria, very close to the Greek
borders, Greek veterinary authorities in collaboration with the E.C ,decided to take
preventive action and included areas, of estimated high risk, of regional Units in North
Greece and particularly of Bes, Drama, Xanthi, Rodopi and Evros ,located within a
radius of 20 kilometers from the Gredulgarian borders ,in Annex 1 of the
Implementing Decision 709/2014/EC as Part 1 areas (37).
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8.2 African Swine Fever in a small, noncommercial farm in Regidsat of Serres.

8.2.1 ASF confirmation

African Swine Fever was confirmed for the first time in Greece on 5 February 2020 in a
small, noncommercial holding of 32 pigs, in the rural area of Nikokleia village of
Municipality of Vissaltia, in the Regional tJof Serres, in the Region of Central
Macedonia, approximately 50Km from the Bulgarian border. The suspicion of the
disease was posed on 3 February 2020 and was confirmed by the National Reference
Laboratory(NRL)in Athens, on the afternoon of 5 Februa2$20.The evening of the
same day , the Greek authorities reported the outbreak to the ADNS system ,followed
by the report to the OIE platform on 6 February 2020(38).

Figure 12: First outbreak of ASF in Nikokleia village, Serres

Jrogpla
~/HCodus

“ BouAyapial

5
. ) ®IALTIIOUTIOAN

lipava' Bopela 5 O Mnosave
Tiranesr ¢ Makedovia 4

AABavfa b

8.2.2Epidemiologicainvestigation

Outbreak investigation was performed by the local Veterinary Department in Serres, as
required by EU legislation. Farm facility was inspected and information by the farmer
was thoroughly collected. According to the epidemiological investigathere were

two different subunits in the holding, linked together epidemiologically as well as
physically. (38).The Subunit one (1)nsisted of the stablethat isthe pain were the

pigs were housed and the Subunit two (2) which was actually &a ghove nearby,
surrounded only by electric fence (according to the farmer the fence was placed at the
same time as the pigs) (38).

The first subunit included 29 pigs of different categories: 4 sows, 1 boar, 13 piglets and
11 fattening pigs. As reportieby the farmer, on 5 January 2020 a number of fattening
pigs were moved from the paito the olive grow for grazing (38gradually, three of
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them died. More particularly, about ten days later, approximately on 15 January, one
of the pigs in the olive gw died, after showing clinical signs of lethargyrchea and
reduced feed intake (38).he farmer thought at that time that the death as well as the
symptoms was caused by the change in food (grazing). However, a week later another
pig died after showingimilar clinical signs. Finally, afteA3lays, a third pig was found
dead and thisvas the one laboratory testecbamples from the third pig were sent to

the NRL in Athens on 4 February 2020 and tested positive in-tiReal PCR,
conventional PCR, IPTARELISA Ag (38).

8.2.3Implementation of the Contingency Plan for ASF

Immediately after the confirmation of the outbreak, all measures according to the
National and EU legislation were takénat isall measures of the Contingency plan for
ASF (as wellsathe Council Directive 2002/60/EGnd ofthe Commission Decision
concerning the African swine fever diagnostic manual.

In the infected holding, abhf the remaining pigs were culled under official supervision
on 6 February 2020. The culled animals were buried in a pit within the farms premises
according to god sanitary practice.

Stables, the ground surface and all potentially contaminated roads wlesned and
disinfected by local veterinary authorities. The same applied for all involveitles

and equipmenthat wereusedduring culling

Blood amples, were taken from 31 pigsd sent to NRL in Athens. The majority of
fatteners, 12 out of 13 gaveositive Reatime PCR. Positive ELISA for Abs gave 2 out of
31 samples and 1 out of 31 was inconclusive. Positive ELISA for Ag gave 7 out of 30
samples. All the other samples were tested negative (38).

Furthermore, extended Protection and Surveillanceeowere defined as regards to

the legislation and the Impleemnting Decision (EU) 2020/209 b4 February 2020 as
shown below (39):

Table 3: Protection and Surveillance Zone (39)

Greece Areas
Protection zone Municipality of Visaltias (Serres Regionalt))
Surveillance zone In Thessaloniki Regional Urtit: Municipality of

Lagadar Municipality of Volvis.

In Serres Regional Unit: Municipality of Irakliax
Municipality of Serront Municipality of Amfipolist
Municipality of Emmanouil Papp®, Municipality of
Neas Zichnis.
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All the anticipated control measures according to the European and National
legislation were rigorously implemented in the established zones as well as in the rest
of the country. To name but a few, official veterinariansidacted an inventory and
clinical examination of pigs of all holdings in the established zdne$e protection

zone the movement and transport of pigs on public or private roads was prohibited.
Blood samples were taken and sent to the lab and more qalerly, 167 samples from

35 holdings in the Protection zone (100% of the holdings in that area) and 673 samples
from 62 holdings in the Surveillance zone (51, 6% of the holdings in that area). All
samples were tested negative (40) and consequently tteyonstrated with a degree

of confidence of 95%psence of deection of seroprevalence of ASk the above
zones at a rate greater than or equal to 10%(40).

Furthermore, 11 samples from animélsat were found dead in different bldings
(Passive Surveillaer were also tested negativ€onsequently, no new cases of ASF
were detected or reported, further spread of the disease was avoided and fortunately,
successful eradication of ASF from Greece was accomplished. Indeed on 15 April 2020,
all the imposed, resictive, measures were lifted. Greece was A8E (41).

8.2.4Potential Introduction pathways

Determining the source of an ASF outbreak is never easy. According to OIE public
disease reports the origiof infection is only identifiedth 4,6% of outbreks, with the

rest being reported as unknown (74,9%),left blank(17,6%),under investigation(1,8%) or
as a combination of sources(1%)(7).As regards to the presented case in Greece, the
definitive determination of the introduction route of ASF remains unckead basially

two scenarios are present. The first one, which is also the one with the highest
probability, is that the anthropogenic factor played the major role for the indirect
introduction of the disease through, crebsrder movements of people and otact of

pigs to transferred, contaminated food. Indeed, following investigation in the farm
olive grow an officialhighly qualified vet of the local Veterinary department of Serres,
pointed out the presence of kitchen/food leftovers, probably thrown théseforeign
people, working in a greenhouse nearby the olgrew (38). The second, although less
probable, risk factor for the introduction of the disease was the likely linkheffarm

to infected wild boar(direct orindirect contact with wild boar enkonment).Truly, the
presence of wild boar has been reported in that area and one cannot rule out the
possible access of infected wild boar in the olive grow, before the placement of the
electric fence or even the contaminatiaf crops of surrounding fids used later as

feed. The farmer stated that even though, no swill or kitchen waste was fed to the
animals, he used fee@orn) from local producers8).
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History has taught us that all the major epidemics in the domestic pig sector, started
from a smaliscale holding with low biosecurity level. In the Nikokleia outbreak,
anthropogenic factors are seen as the highest risk for disease introduction. Despite the
fact that further outbreaks were expected to follow this initial report, they did not.
Greekveterinary authorities hd an excellent cooperation with all pig farmers, who
demonstrated during that extremely difficult time, remarkable discipline and
compliance withall the corresponding requirements of the authorities. ASF was
effectively contained, cadmolled and eradicated from the country during a very
difficult and challenging time for humanity, during the CeY@ipandemic.

Conclusions

African swine fever is one of the most devastating, transboundary diseasé pigs
and a very serious financidhreat to the pig farming sector globally. Biosafety is the
key to the prevention and the control of the disease. SeiNance programs
particularly an intensive Passive surveillancewith sampling and laboratory
examination of all wild boar and domestic jgs found dead as well as Active
surveillance are the most effective means for early detection. Awareness campaigns
for farmers, hunters and travellers as well as adequate training opportunities are
also of special importance. Trust should be establisheetween veterinary servies
and small farmersand communicationand good collaboration between vets and all
the involved parties should be encouraged atall levels. In addition, political
commitment and financial support to all concerned parties is cruciBespite the
challenges, successful ASF control in backyard holdings can be reached.
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