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Why is African swine fever still present in Sardinia?

<. Puraco® E. Formandes - arvion L M S. Rolese” A Lacsoonada®
J. M. Sanchez -"Viscasrs"'

* Reduce potential contact with wild boar and free-ranging pigs.

« Reduce number of family farms, raise biosecurity levels on remaining farms,
improve farming practices as well as increase knowledge, concern and awareness
among pig owners.

« Implement protocols applied during slaughters for self-consumption.

« Implement measures to increase biosecurity during animal movements.

« Implement efforts to identify and penalize farms that do not perform annual
censuses.
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Current situation in Eastern European countries

* Wild boar is the most severely e h

affecfed hOST (SCGVCHQIHQ moasunsmd(S) levels in the Czech chpblk 1
behaviors). ‘, FTO
© Multiple viral introductions (mii

through movements of infected ar
free-ranging wild boar.

- Combination of pig farms
located in areas suitable for wild

boar as well as the existence of
low biosecurity measures.
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Dead wild boars since 1.1.2019
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Health
News | Feb 28,2019

Czechia officially free from African
Swine Fever

Caechia is the 13t country In the U to be oficlally declared free from African

Swing Fover (ASF) alter It was infected In recent years. As ne outbresk has been

found in Caechia wince Aprd 2014, the country received the support of the EU
e ———— Tember states to IRt all restrictions i the country.
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What ASF did do after its re-introdiuction Into the EU:
| No explostve spread to the West
| No seif -termmation of outbreaks

Lessons fcarmed:

= Contagiosity was overestimated

= Endomic cycles were established i the wild boar population, independently from
domestic pigs

Transmission routes are often golden bullet events™ with very low probabiliny but
high impact, risk assessments and predictions are most difficult
= Remember transmission in the natural cyclie: one droplet of Dlood can start an

epidemic
= Lethality &5 sUILL high Dot mortality can be low. especially at the beginning of an
epidemic

= There are some virus varfiants with lower imoderate) virulence, these viruses seem
Lo have & disadvantage i wild boar (disappeared gquickly)

=  Surviving animals carry the virus for & long time and genome even longer ;. however,
the percentage of animals that do not eliminate the virus n the end s very low
(Not existent in our long-term experimental studies), No trarsamission lfrom true
convalescent andimals 1o sentinels (survivicors are detected by ELISA)

* Antibody detection does not have 3 predictive value towards the outcome of the

et
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Tracing the origin

Spreading by throwing dead pigs to the river

Cr. V. Guberti, Ispra, Italy
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Health

News | Aug27,2018 Burn & Bury Pigs (Russia)

o

ASF on Romania’s largest pig farm:
140,000 pigs culled

Nadezhda Konovalova

African Swine Fever (ASF) has been confirmed on Romanda’s largest pig breeding
farm where 140,000 animals are being culled.

2 kg lime per 1 square meter, and later water 10 L. per 1 square meter

Dead pigs in 2 dach afer they were culied near Lar ¢ Sothem Bemarsa Phats Oanie

Mihsilescu/AFs

Found in Summer time due to contaminated environment such as water sources and dead wild boars in the park!!
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General ways of transmission
Direct pig-10-pig conact
AlrDorme Lransmission

Semen (A))

Vehicles and fomites

Pig feed

Manure and bedding
Orinking water

Birds, bats, rodents, stray and
domestic animals

Arthropods (competent)
Arthropods (mechanical)

Relevance for African swine fever
High

Works over short distances (studies NL)
ASFVY was shown In semen

Depending on contamination, high (exp. blood
contamination)

Depending on material, moderate; can be high
for blood products

Moderate (see stability)

Cannot be excluded (example Romania)

No competent vectors but mechanical
transmission possible

Only Orithodoros ticks

Possible especially within farms, but so far no
significant evidence for far distance spread
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Survival and locallzation of African swine fever virus fn stable lies "
(Stomoxys calcitrans) after feeding on viremic blood using a membrane DNA segmems 0‘ Afl’im swme Fevel'

o ~ Virusdetected for the first time in hard
cks from sheep and bovines
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'+ Two different, even if connected, ASF cycles are present in
Europe: the back yard cycle and wild boar cycle

= Back yard pigs and low biosecurity farms are at high risk

' » The presence of infected wild boar populations increases
the probability of virus introduction in domestic pigs

'* Due to the high environmental resistance of the virus,
infected areas are likely to remain infected for long time

' » The likelihood of long distance transport of the virus by
humans increases proportionally to the size of the
infected areas

'+ In wild boar the safe removal of infected carcasses plays a
pivotal role in ASF control

Cr. V. Guberti, Ispra, Italy
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What have we learned from China? (Positive Samples)

* Dried porcine plasma

* Pellet feed & Swill feeding

* Meat products in the feed mill kitchen

 Raw materials (Corn, Soybean meal, wheat etc.)
 Employee cloths, boots etc.

* Truck surface & tires of the feed mill

* Road outside of the pig farms

« Ground surface of the feed mill & slaughter houses
« Outside of disinfectant boxes

Cr. Jason Yan
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2 PATTERN: r’ PATTERN :
Lab
:_.L. -— - — - : + + y : ~1
f}dpi This infection evolution has been observed in DP and WB
INFECTION | o e =,
Mur et al. 2016 Arias et al, 2019

PCR ____Ab-Test guratbion of mfecton (eshmates)
pPos neg <12d (or the animal died/sampied before 12d)
pos pos >12d (or the animal dGed/sampled afer 124d4)
neg pos >24d (or the animals was sampled after 240

Cr. K. Depner, FAO, Bkk
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7 amasnsnivmsninde  Chronological spreading of ASF in the Farm
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Cr. Nadezhda Konovalova

01/09/2016 new dead pigs at room 7/1, 7/2,5/1, 3/1

August 22, 2016

August 29, 2016

August 30, 2016

September 1, 2016 ey e

Once you found the disease,

You can’t keep them All!
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Line of Separation (LOS) Perimeter Buffer Area'(PBA)
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| g Cr. James Roth

Uninfected Site
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ASF - CSF - FMD
EMD
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Lethality: 2%
200 infected: 2 deod Contfogiousity: +e»
l \ ® Infected © dead
’3§ p 8’8 ese S5F
2y RRN
L: 90% $ ‘i L= SO%
eteses i

10 infected; 9 gvat

Contoglousity: +

SO infectest; 15 o

Contogiousity: «»
Cr. K. Depner, FAO, Bkk
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ASF - CSF - FMD

ASF Ccsr FND
Contagiousness + + 4+ + 4+ 4+
Virus survival - > + +
Case fatality **e - - -+
{few survivors)
Initial moctality -+ B o +
Girect contact
Transmission
ways e ) dropilet droplet
Protective
i -+ E e e > >
Exposer - - + +
opportunity {weoks) (darys) (darys)

Cr. K. Depner, FAO, Bkk



Food and Agriculture . = —
Organization of the
United Nations

? !.
»_ ¢ Chulzalengkern Universitly - - ﬂ
il of 1hae W oo

_ Eaovalarre w o A% %Y o mm.n—‘.—o

e — &\'\’-ﬁ_
l‘a--.—‘“h—l'-—‘— -;;ﬂ.h
Sl A ——— "R D S
gl - ————— VB w———— - TN W -

TS e d — -
A i D e B —r -l -
P - — . O iy -
S e Tl - LA Berw
. — i
R . o Ol Bevw
Tl sl w4 ™ e e
P N e m— ———— . — " B

O et P - Y et
e ot G g —— e e

T Bl— AL s o - N T

Infective doses depend on the route of infection



Survival of viral pathogen=s inmn amirmmal feed
iINnEgredients unders tTranmnsbhoundany sSshippeangs

Mean daily temperature & % RH data: Trans-Atlantic model

% RM

. [} D B L

Study Period
Five grams of gamma-irradiated ingredients (in 50 mL mini bioreactor tubes) were spiked
with 100 plL of MEM (minimum essential media, Gibco, ThermoFisher Scientific, Waltham,
MA, US) containing 1 x 10° tissue culture infectious dose 50 (TCID.,) of each virus [12].



?'mmmsmaa Survival of viral pathogens in animal feed
™. Chulalen Iversity ingredients under transboundary shipping
models

ingredient PSv
sSVDV)

Soybean mealLomventomal

-u,f-oan meal ()rzu‘-_»:

Sory o.l(ahc
DOGS

I
E ?III

Moist cat food i+ -
——— — — ) HES 4 S RN -
Moist dog food : O ! ™

| S— -
Dry dogfood (" Lt

Pork sawsagpe casings |- _ # 9 l_ 2 |
(u--r.plctru}\j (’7(0("01 ‘ ) IS ‘
(nmplru-"‘cd( Co ’ttIOb

_
Stock vinui contol b e 6
Fig 4, Virus viability in feed ingredient from Batch 4 samples, inclusive of ptovaom PEDV rtwm [14).
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It is unlikely that the grain, hay and straw were the
source of ASFV capable of causing the (infectious)
disease (EFSA, 2017).

Grzegorz Woiniakowski, Poland

However, the use of grass, straw and hay from the
areas where ASF was confirmed in wild boar pose a
potential threat of virus introduction into the pig farm.

Procedures should be implemented: inactivatin of
ASFV or storage for at least 30 days

Permit for use of straw from areas where ASFV occurs,
only after virus inactivation or storage for at least 90
days (EFSA, EU 2017)
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African Swine Fever Classical swine Fever
- Asfivirus (DNA) Pestivirus (RNA)
- Transmit by ticks * Not transmit by ticks
- No vaccine available Available vaccines
* No neutralizing Abs NPLA

- No immunotolerance Immunotolerance
Button ulcer in chronic cases

Differential Dx: HP-PRRS, Salmonellosns Erisipelas, PHE, PDNS,
other Pestiviruses & septicaemic conditions
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Differenmtiation of African and classical swine fever is iImpossible based on clinical
signs aslone! The same Is true for several other differential diagnoses!

Dormestic fattening pégs at the soventh cay post Domestic pigs and wid Saar ot the weerth day
OO AN with & Nighly vinddent ASFY stram Post noCuiation with a MNghiy virngienm CSFY
1 ArmeraOs™) slram | JKoslaw™)

Laboratory confirmation is mandatory!
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Clinical signs in domestic pigs £t . Cr.5 Blome

- F et Jgrn are obtnerved ape. fowr days ponl irdection: Migh fever, reluciance 1O mowe, Nagpotence,
h\-k"tfq. N 00 U™ e, YO eniey thwe 22l

- SO0 aimials Sevelop COMPaCiivItn and gasiro-inbesiingl sapas (vorsilirng , Sarrfhoe)
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. n The Tinal phase, afledCiod arirmals may SHhow Plochiae o map- e Doedings and Cyanoaes as well a8
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ASF
Splenomegaly

Provided by Yalang Duan

Chronically infected pig

{e
= L



Vic Chulalengkern Unmiversily

Filar of 1he N roSse

Key Risk factors — why is control proving so challenging?
3. Role for recovered ‘carrier’ pigs (domestic and wild)?

= Different forms of the virus are circulating: high — low virulence
= Carrier status in recovered pigs / wild boar

T LR A A 3PV St SR eANE-4AT @ TR TTTLARed TI004 Lawe D54 N N

Detection of African Swine Fever Antibodies in Experimental and Field Sampiles from the Russian
Federation: implications for Control
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Third wave of African swine fever infection in Armenia: Virus demonstrates the reduction of
pathogenicity.
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= Blood with EDTA from viremic
pigs for detection of viral
antigens and/or viral DNA
(heparin hind PCR !)

Clotted blood

(Without EDTA) TR
of specific Abs
o Ora| ﬂUid NO EARLY DETECTION

Cr. V. Guberti, Ispra, Italy



\ﬁ. Chul:longlorn Umiversily - ” U

Proposed sampling strategy for outbreak Investlgatlon

* Suspected farms
* Collect tissue samples from 5 dead pigs
* Inguinal lymph node
* I dead pigs<S, collect blood from sick pigs

FAO
No. sampiles
* Neighbor farms

* Collect blood samples from 5 sick pigs

* Serum or plasma

* I sick pigs<5, no need to collect S samples

Suspected farms Dead /sickpigs S

Neighbor farms  Blood from sick 25
(n=5) pgs (n=5)

Total 30
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Early detection of ASF in wild boar
Passive surveillance vs. active surveillance

*%
tested | positive | positive
Passive
wund dead) 245 177 | 72.24
Active (hunted) 2765' 40 1.45
| | | 217

Cr. K. Depner, FAO, Bkk
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Passive (reactive)

Animals that belong to the
“Suspect case definition” are
tested

Animal owners report a suspect
case to the Vets

The suspect case definition drives
the whole detection system

Active (proactive)

The Veterinarians directly collect
animal health data using a defined
protocol

A population or a part of it (risk
based) is actively investigated to
detect an infection

Vets, go in the farm and take
samples, check the animals

Cr. V. Guberti, Ispra, Italy
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ASF early detection in domestic pigs

PASSIVE SURVEILLANCE

« The most effective tool for detecting ASF [Evident clinical
signs, High lethality (84 .5-100%)].

 Due to the clinical similarity with other diseases (e.g. CSF)
passive clinical surveillance always needs to be confirmed
by laboratory

In Commercial holdings | In Backyard holdings

» Sitnct health monitoring » Reporting of sick or dead animols
programme of pig holdings » Vel inspection on pig slavghtering for
Reporting of dead and Sick

OoOwWn conswumprion
animals

» Reporting any decreasing of
Drodw. ton parameters

Cr. V. Guberti, Ispra, Italy
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i : no (rapid) spread of
the disease

ASF in domestic pigs can be controlled effectively by
good biosecurity!!!

Bad news (wild boar): no (rapid) spread of the
disease

ASF in wild boar survives locally over months or
yvears in wild boar populations (a habitat disease)

Cr. K. Depner, FAO, Bkk
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Cu l I i ng a n d d iSposa I Cr. Nadezhda Konovalova

* Cull all pigs in positive farm
* Minimize virys propagation

* Monitor health of non-
infected farms
* Investigate all fever case with
high mortality

* Pigs in non-affected farm can
be slaughtered and consumed

* Humane euthanasia method

Bloodless method: bisdimethylaminoethyl succinate d
known as succinylcholine 5mg/kg

latvownyg poy Neswry gy Lorwwny g T wbades jog Monas
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iy Mg 150w g 1500 o oen

™ "t pewinn ot prmtedl oA e

T Oy wmee Cabum [t VO Catum Vammale 08 Caon Manath & o smul of saumans b & st smenily
- wvwad - aw dP prarE g @) N A p e

FAO



vgc Chulalonolorn Umiversitly --
o 1he N ergaos

ASF control and eradication FLI )

Key characteristics of ASF:
*  low contagiousity, slow spread, few secondary infections
"  NO transmission Dy wind or insects,
= site fideSty (stable disease J habitat disease),

DP: stable disease WB: habitat disease

Cleaning & D1s1nfeci.

Successful approac

“Virtual stable”™ in forest

Cr. K. Depner, FAO, Bkk



Establishment of protection and
surveillance zones

. S N B« . e =

Hypothetical examples of different approaches

w;_a Cr. V. Guberti, Ispra, Italy
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Biosecurity Self-Assessment Checklist —

Zelf-.-\ssessmem Checklist for [Jel SPS
Bigm,m'l Pork Production 5568525

Pork Productic < SUP,
- ;;:;ml}. Animals Raised Indoors " ' a

- Biosecurity Manager and
Written Plan )

pply o Ao aczzal ¢ Wit for pork:
bddiogs. The bacsecuniy e

- -
- Training
* Sites it severs
Dk ox jint cne 2y

5 Lhnunm..*mg:"mv:-....m_m

¢ ARl doty & catte. sheep, and gouts) kapt cm
” VEREIRg 10, sery
e W o wexl

Sy " foe sl .:l":.:.‘:hhywmdu

* Protecting the Pig Herd

- Vehicles and Equipment SRR

*  Personnel }«‘—"rh*ﬁvr.-.:::,:mm?;;mw.._...?
Animal and Semen Movement Z‘:ﬁf’iﬁ%ﬁ;ﬁ%mm:@f

desease ageats cose Fracces designg o3 fheitey
":.:"Fﬂ;mm A2 FAD wal g gt S i dction s spread of
belavicr of mdvidaals op the ,_,,"‘“ teplemwticion of Gese practices "'":2""""
eacenes s

« Carcass Disposal

"Wie fever (ASF), aad 3
dnm.....m ) clansscal e Sever (CSF), alse
Costapcus and have 3 Pt on seee """‘"u"-bpmh Al tree
M;—:_M Stermancnal vade. howevwy

*  Manure Manag t S =
Euﬁ,hm-—'rvyl—h .
emen W:“::"m:ﬁ‘{i":%?mr:‘“ﬁ
"R-

Rodent, Wildlife, and Other ST

5 Man: Erhanced Sosec
Mey 2017 Uty Checkint: Arvmads Raised indoors

Animal Control
I e

- Feed

In place [1 In progress [1 Not In place [
Cr. James Roth
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Backyard/small scale
confined pig production

Options for small scale and backyard farms (o0 top of
what was said for scavenging pigs):

« fence farm units to avold wildlife contacts
*  USEe Nets 1o avosd Ccontact to birds

« mplement access control

< visitor log book

« specific clothing, especially footwear

- clean and disinfect vehicles

« safe pig lcading bays

* keep equipment to one unit (or at least clean and
disinfect properiy

« controd of pests
*  age scegregation
« regular cleaning and disinfection




* Stop swill feeding (whole
country)

* Movement control

* Live pigs

* Pork and pork products
* Culling and disposal

* All pigs in positive farms

* Compensation (1,200Y/head or
175 USD)
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ASF response strategy
in Viet Nam

* Early detection and quick
response
* Outbreak investigation

* Movement control
* Culling and disposal
* Prohibit swill feeding

THE GOAL IS TO DESTROY VIRU

37 provinces repoeted ASF disease outbreak

(22-05-2019)

24 provim ces reported

ASF disease ontbreak
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Detect ASF outbreak (48 hours) Russia
Official Government Quarantine 30 days, signed by the head of the region
Preparation

Start euthanasia of pigs and transfer to the bunal site for incineration
Disinfection all farm, around, road.

Quarantine 30 days
8 months before the first bioassay on the farm
2 bioassay and final disinfection

You can start farming AGAIN

Cr. Nadezhda Konovalova
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OStor o tos rorgtoss Secure Pork Supply Plan

Cr. James Roth
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ASF Outbreak Phase 1 (USA)

Phase 1 is the period of time from the confirmation of the first ASF
case in the United States until there is reasonable evidence to
estimate the extent of the outbreak. The transition to Phase 2
should be accomplished as soon as possible, with a goal of less
than 4 days.

Establish Control Areas around Infected Premises and Contact
Premises

A nationwide 72 hour movement standstill of swine may be
recommended by USDA APHIS

Swine in transit (~ 1 million/day) need to be “landed” somewhere
— Continue to destination (especially if to harvest)
— Return to premises of origin (?)

— Euthanize if they are from a control area or epidemiologically linked to
an infected premises

Cr. James Roth
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nitiate rapid quarantine and stamping-out (within 24
nours) of infected and contact herds

mplement a validated, enhanced national ASF
surveillance plan

Enforce biosecurity protocols within the Control Area(s)

Work with USDA APHIS Wildlife Services and other
appropriate Federal, State, and Tribal authorities to
initiate the containment, testing, and then eradication of
feral swine in the Control Area (if possible)

Cr. James Roth



L ATRIEEITNRY ASF Outbreak Phase 2 (USA)

Phase 2 is the period of time after surveillance and
epidemiologic investigation provide timely evidence
of the extent of the outbreak and the virulence of the
ASF virus strain to support planning and decision
making by the Unified Incident Command

Cr. James Roth
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Phase 2 Type 1 ASF Outbreak (USA) |

Type 1 ASF Outbreak: Any Outbreak of ASF
virus that can logistically be stamped out in

domestic and feral swine and carcasses
safely disposed of.

— Implement aggressive stop movement and stamping-
out of infected and contact herds, stamping out of
feral swine populations in the Control Area (if

possible) and continue until ASF-free status is
obtained

Cr. James Roth
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L ETEEEETTYEY Phase 2 Type 2 ASF Outbreak (USA)

Type 2 ASF Outbreak: An outbreak of ASF that has
become established in feral swine with continuing
outbreaks in domestic swine and no realistic chance of
1§t?mping out infection in feral swine in the foreseeable
uture.

OR

An outbreak of low virulence ASFV that has become
widespread before it was detected.

Multiple areas of infection with low virulence ASF are detected in a region, or
the type, number and/or size of infected and contact herds are too great to

consider only a stamping-out strategy. It may be desirable to depopulate some
premises by movement of healthy animals to slaughter.

Cr. James Roth
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Implement all of the recommendations under a Type 1 ASF
outbreak, with the exception that a modified stamping-out
policy may be used

— Some Infected and Contact Premises may be depopulated by
movement of healthy animals to slaughter

— All Infected Premises should be de-populated by either stamping-
out or slaughter (or a combination), cleaned and virus eliminated

— Swine production systems infected with ASF virus should
develop a plan for controlled depopulation and repopulation of
premises

— Healthy animals from an ASF virus-infected herd should be
slaughtered with implementation of biosecurity during
transportation and at a processing facility to avoid transmission of
virus to negative herds

Cr. James Roth
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Surveillance and epidemiologic evidence
iIndicates that the outbreak is under control
and a plan is implemented to regain ASF
virus-free status (OIE TAHC 2018 Article
15.1.6)

Cr. James Roth
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ASF Take home messages?
- Suspicion of ASF

Diagnosis confirmed (Differential Dx)

- Quarantine
- Entire herd
+ Strict enforcement
- Authorities notified

- Disposal of carcasses

- Burial

- Burning The sooner you found the disease,
The better you can control successfully!!
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Why NO vaccine for ASFV?

Large complex virus with many proteins (60-185 encoded)
Inactivated / passaged virus does not protect

Vaccine candidate antigens (viral proteins) do not protect
Vaccine trials require high containment facilities - expensive
Largely African problem (in past) - lack of commercial market.

Few groups involved in research — USA example
Cr. Chris Oura, 2018
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