Role of wild boar in ASF transmission

and spread
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Sylvatic cycle: the common warthogs; bushpigs and soft ticks. 1) MMIEIA: 5 WHEIHERE . HEEFRE AN 008
Tick-pig cycle: soft ticks; domestic pigs. 2) W-JEMEIN: . FKIE
Domestic cycle: domestic pigs and pig products. 3) FKIEEA: FIEMIE =)

Wild boar-habitat cycle: wild boar; pig- and wild boar products and carcasses; the habitat. 4) EP¥%-#i B RuIEFF: B
W MBI AL RS M






Characteristics of epidemics in

wildlife populations
5 A= S VIR B R IR AT RHIE

Complex situation: interaction of many factors
(infected animals, animal density, hunting activities, agriculture, etc.)
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Obscure situation: not all important parameters are known (e.g.
animal density, animal movements, etc...)
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Dynamic situation: permanent change of parameters (e.g. seasonal
influences, fluctuation in animal number)
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Influencing one factor can cause unpredicted side-effects




1. IMPLOSION: ASF will fade out rapidly due to high mortality
1. R ZESETREM, ASEREHIEIE K

2. EXPLOSION: ASF will spread rapidly (Rabies like) initiating an
epidemic wave

2. 5h4: ASFRIERR(EHE (G EICISRS

both hypotheses proved to be wrong !!!
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*NO implosion

BEAN A5

*NO explosion
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—Endemic in the region, slow spread
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FMD

low

Persistency triangle

ASF CSF
Contagionist low medium
Case fatality medium
Tenacity low

low

Persistence

Fade out after
vaccination

Fade out

spontaneously

Low contagiosity: prevents fast and complete
depletion of the host population

High case fatality: makes the virus largely
available in the form of carcasses

High tenacity: ensures long term virus
persistence in the environment

The interaction of these three parameters
maximize local persistence and limits fast
geographical spread

Chenais et al. 26390Ut 20 kmiyear)

qualities of
o three
& epidemiological
traits make

ASFV efficient in
persistence and transmission

High tenacity & long exposure
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within a group (within stable) RN (B

high virus dose (>1000 HAU) R EETE (> 100005 BT
parenteral transmission IE B miE L%
HIGH % . .

Contagiousity
1ER1%E
LOW fi&

between groups (open system...e.g. forest) Bkl Rl RS, HlangRm
R E (< 100105k F AL

low virus dose (<100 HAU) 2 L HE

oral transmission
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» frozen meat: indefinitely

» dry meat and fat: almost one year

o TRRENT: KALF

* blood, salted meat and offal: more than 3 months

o I MERFIARE: 3 H LR

» faeces: over one week

o FE(H: W1

Temperature plays an important role in decreasing the survival duration of ASF
virus in any material.

ELEITFIELA, i XS G FIASF oy 5 19 1707 1T [ET 25 R HE 2 /1 o

ASFV survives the process of
putrefaction and carcasses
may remain infectious for weeks

ASFR BB IET BT EE,
] R 50R P PR Gtk .



Passive surveillance for WB
is /ey ) AR |

5/95 surveillance concept is not purposeful
145195 & 15 /2 1 ik = £1 5] 1

Active surveillance gives a false sense of security
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Period during which a WB can be hunted

[
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Ao - Targeted diagnosis,
«\Q\@/d +) > 4 weeks (PCR +)

5/95-Concept

On the day of sampling 5 out of 100 WB
(5%) are incubating ASFV. To find at least
1 positive WB 45 have to be sampled
same day (95% confidence)!

(Prevalence of 2% -> 78 WB have to be
sampled (1% ... 96 WB...)

5 of 100 infected (5%)
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Carcass
removal

1+ 3 weeks

If carcasses will be removed, exposure opportunity will decrease -> less contacts
WEARIE AR, g ) L3N PR - ek 22 fi
If carcasses will NOT be removed, exposure opportunity will increase -> more contacts

IRANHEL A, e JL AR 42 -1 e fid



The probability to detect ASF is many times higher

in sick or dead animals than in (healthy) randomly sampled animals

M B RTEIE T )P A 12 HINSF R 87 19 )L EE M BE VLI T R 50 7 L B v 2 17

(~80 out of 100 cases are detected in wild boar found dead)

(EFEFIHNO0XSE L), H80L#efr )

EFSA Journal 2018,16(11)
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)
i . /"

pos. | % pos.
Passive
(found dead) 245 177 72.24
Active (hunted) | 2765 40 1.45

Active surveillance in wild boar is particularly cost inefficient as a tool for early detection in free countries/areas, whereas

it is useful for understanding the epidemiology in endemic areas
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A: Early detection >>>

Passive surveillance
A: FIHRN >>>
Bl 2h a0
B: Disease control and eradication

Hunting strategy, biosecurity,
feeding strategy, etc...
B: ZHEH] SHRER
FNFE LY, (RS
*B works only when A works
“HEGNER, BT
*A successful when good passive

surveillance
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*Assessment for import risk through

o3I BA T 7 T DA 30 1 R -
— Legal import of pigs and products
— B SAER P A AR

Contaminated vehicles and clothes

Y SRR I Qualitative

Wild boar Risikobewertung

aur Einscheppung der
- E?Z% Afrikantschen Schweinopest aus

*Qualitative not quantitative
EMAER
— Negligible / low / medium /
likely / high
— P H AR AR AT BE

*With confidence level
'E_Eﬂ(slz e s

— Low, medium, high
- ,fEE\ EP\ —EI:J
Carola Sauter-Louis



Local Risk Assessment/ &) &5 XU VRAL
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Guberti et al (2018): Handbook on African Swine Fever in wild boar and biosecurity during hunting; OIE/FAO (GF-
TADs)



The critical density at which an infection stops (an infectious wild boar does not
encounter any susceptible wild boar in due time to spread the infection)

4= BRI R R A Gu i i B R E 0 4 1 I i 86 18 B (AT 2 SR B o DA%
PP )

If the number of susceptible individuals is decreased till a certain density, the
infection fades out through a density dependent mechanism

IR AT I 2 VFE VS, AE R 5 S R — R 77 B
NO WILD BOAR = NO DISEASE ¥ & EE = BAER

¥ 5E 22 55 WB density
10

1 Threshold density
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ASF in not a simple density dependent infection.
The ultimate persistence of the virus is guaranteed by carcasses
The virus itself kills most of the animals
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WB density ¥jJ% % F

Threshold H1E

Time (year) If[E] (4

>  Estimating the threshold: easy to come up with a theoretical figure

>  MHWBME: RELFHEE

> Reaching the desired threshold: difficult (impossible???)
>  RB|EMEPE: RE CFAEEE? 7 7))

*The total number of wild boar is unknown and all estimates are wrong

EFRHI IR, ST B RIS AR R »

Best is, do not disturb the animals and remove carcasses as effectively as possible...

BRI BT UZY, R AGEH R IEEESE



WB density
g Rl
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Time B} [H]

WB density

10

\XASF

Time 5} [a]

Total population

I Susceptible population

Oral vaccination
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No vaccination
(high case fatality,
few survivors)
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Extinction
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Slow disease => be very patient in CA + BA!!l
Avoid any activity which disturb WB

B => fECAFIBA, ZAEEATM ! ! !
B AT T PR 8 14T 3

“Czech-Model” “HEIEA”

CA: defind by carcasses found within
1-2 months (no hunting)

B (CA) : &l M7EL-2
ANHWRBLF R R

- BA: defind by home range,

~ 6 km (no hunting)

 fH#FX (BA) : RIESNTESITEE

FE

~6 km CASF5E)

IA: “legal area” >200km"2

400 - 1000 WB (intensive hunting area)
BEX (A : “HEFEX” >200
km?

400-1000=K B9 4% (AR AFAE X

EFSA, 2018
K fh 24/ (EFSA)
2018
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Key characteristics of ASF:

low contagiousity, slow spread, few secondary infect
no transmission by wind or insects,
site fidelity (stable disease / habitat disease),

ASF ) B ZLAFAE .

FELPEAS P ABID . /0 Ik
R i R S
BUREE (E % A LA )

DP: stable disease

FH: BENITIR

o
Y
S el e
Measures: R
1. Standstill 1. DLIEEHIEh
2. culling 2. Ik
3 D 3. V&I

Successful approach!!
JRTIHI 7775

WB: habitat disease
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Measures: (AN THL
1. Standstill (no disturbance of R, A
WB, no hunting, electrical FEaE. H
fence, (feeding) FIFs.
2. (Trapping) [,jll{g) )
3. Disposal of carcasses 2. )
Fﬁwﬁ_ﬂ'&

“Virtual stable” in forest 3.

W R



Presence of disease

KA

not wild boar management
measures!!!

NI E P! !
Movement restriction

B 51l ¥ 50

Ban of feeding

A g
Prohibition of hunting

25 B R

Intensive hunting

PR

Hunting/Slaughtering Y Culling
Rest /% 5% K




Facts and lesson learned from the
ASF epidemic in Europe
B X FEE AR (ASF) ZIE4T3ES
Z2E

Klaus Depner, Erika Chenais, Vittorio Guberti,
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Understanding ASF THRASF

How much do we need to know about ASF
to be able to prevent, control and eradicate?

BATTE EXTASF 1 ff 2 /DA BT« 45 H AR bR 2

disease

PRI




Described by Eustace Montgomery in East Africa (Kenya), 1921
192148, HIREFAE (BB FITHFIELF - 5E7F BRIE SR

* A domestic pig infected with ASFV will in most cases develop a severe

haemorrhagic disease ending with death within a couple of days (Plowright, 1994)

REZHIHOLT, FORIEGASHIR e, RIUY™E R IAE, BORWAET:

If the diseased pig or its secretions come into contact with other pigs, most of these
will become infected, and meet the same destiny (Taylor, 2006)

IR EE SRR B Y e, 2B IR, B R dris

ASF Convalescence: <5%
JEWIEE R E: <5%

B V. Shedding Jj Viraemia B C.Signs mm Infectious
Hed B I FRAEAR e etk




Warthog = natural (adapted) host Fe¥& = KX (ERE) BE

——— Parenteral infection JF B fgiEf& 4
| s 1 \\ (tick bite)  (#EITIK)
/ \

efficient virus transmission FagillEiE

no clinic

TN ARAE I

Non-contagious form: Indirect transmission from infected to susceptible (natural)
host via ticks.

ARl AR ey 20 A BREIY A S CRAR) T TR EEAL 1k
The asymptomatic wild suids and the transmission among ticks allow a cycle which
can be maintained indefinitely in Africa (Parker et al., 1969)

S A= AL B4 B ToRE AR P AT L R] A% % (R ASF I 23 I ALAE AR 5278
FRIGIIRZS (Parker:, 1969)

ASF is a disease ,,designed” to be transmitted by tick bites and not by
contact between animals (no shedding...)

ASFR—F “&u RITAESIF Efh CRHEER......) &8 BRR
* Role of bushpig in the sylvatic cycle unknown — JEMEEA Z7 35 7E MR GG IR T TE T A Al

Chenais et al., 2018 JiZ#r4, 2018



Pig = non-adapted (acquired) host ¥& = iBERitE (GREE) BE

Parenteral infection I B (G4
(tick bite)  (#EATIE)

efficient virus transmission FaSilIErE

A RAEIL

Non-contagious form: Indirect transmission from infected to susceptible
(non-adapted) host via ticks.

AR 730 BT A GYR s IIA 5 (AR&E R
(EEAGEE R

The balance between the natural hosts and the ASFV was altered by the
introduction of domestic pigs by colonists from Europe into Africa (Pini
and Hurter 1975)

RRINGE BE RS0 2R, 28 1 R8T 32 SASFR 75 2 [A]
B~ (Pini#Murter, 1975)

Historically, domestic pigs are “accidental” hosts
Chenais et al., 2018 Ji5544, 2018 ML 3, GEIEE R




Pig <-> pig/contaminated products Oral infection 22 [
5 <> BHS RN~ m less efficient
virus transmission
HEEEXERT

A i AEYR

Contagious form: Direct (oral) transmission between
domestic pigs in the absence of ticks “atypical
transmission”

EAEERAIN: ERBEBRNER T, EX
HREZERE (20) JFHEEUEE

Depends on: virus dose, infectious material, animal
behaviour, management ...

REEZR: WEFE. ERIEIR. 3MTH

Chenais et al., 2018 i 3544, 2018



WB <-> \WB/contaminated habitat
BiE <> /S35 E 1

Chenais et al., 2018 i 3544, 2018

Oral infection & 1YL
less efficient
virus transmission

TS EHEAELNT

A i AEYR

Contagious form: Direct (oral) transmission between
wild boar in the absence of ticks

“atypical transmission”

EMEERLI: EREERNERT, T5F
BREERERE (BO) FHEIMERE

Depends on: virus dose, infectious material,
contamination of environment, animal behaviour,..

RERZR: WS, IR, PRSI



parenteral transmission (tick bite)
BB )
1 X2

= _ 9
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* Natural (adapted) host: KR GEMNTE) 15
*+:
- subclinical infection -MV.IIfG PR X 4L
*  Non-adapted host: JFid& W M1 3
- high case fatality (virulent strains)
- FEER (BREER)
- low case fatality (mild/vaccine strains)

AREIER (BRI HIR)
ticks are “overbri mg”’U\e K R R

@ .

oral infection
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* Non-adapted hosts (sus scrofa):
EENNETE £ (FED
- high case fatality (virulent strains)

- RBUER GREER)

habitat is overbr/dg/ng time

W18 09 RAEE K

Habitat disease #i = 595
-~ N
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?_g _@_: Ornithodoros spp. - current known distribution: May 2018
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frozen meat: indefinitely %K. JoPRIH
dry meat and fat: almost one year T-RAIfEN: KZJ14E
blood, salted meat and offal: more than 3 months

Mg MERAAAE: 3N HUE

faeces: over one week Z5{g. #Eit1/EH

Temperature plays an important role in decreasing the survival duration
of ASF virus in any material.

EAEITRE T i [EXT G TS 7 57 [ 177 1T 1] 25 R B o

ASFV survives the process of
putrefaction and carcasses

may remain infectious for weeks
ASFR B RETE R S B A, P ARTE
R ARSI Gt




1. IMPLOSION: ASF will fade out rapidly due to high mortality
WIR: REIETFREM, ASPRETGHTE K

2. EXPLOSION: ASF will spread rapidly (Rabies like) initiating an

epidemic wave

ShiR: ASFIVEAERE (BIERIR) , BIRRATIRE

years later....... E} -,\_
ZEDUF o

both hypotheses proved to be wrong !!!
T P BB A 1IF BH S 2 i R e

*NO implosion FEAS 4 12
*NO explosion L A4ME

= Endemic in the region, slow spread =

= W5 HRRAT, RBILE

By - " I
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ASF is a human driven disease
ASF & — b N N 1H: 595
“Anthropogenic factor”

((Aﬁ@%}}
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Leningradskaya
Oblast

\

\ Russian Federation

Photo: M. Kramer
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T A D u""

e ARMENIA (2007) JE%%)EIE <2007> 4 s il
Three basic biosecurity rules
3R A HEN
1. No swill feeding
ARV 7K
2. No contact with strangers
A5 A N B

3. Change boots before entering the stable

BENJE 5 i ik




Textbooks are misleading...

HFIE R FASC

copy/paste ...
L F5 M.

“ASF is a highly contagious disease... causing high mortality up to
100%...”
“ASF & —F /5 JE RV . JET 5 By, HJIA100%...... ”

*Mortality: Dead animals / epidemiological unit

PETF = JELHIZNYY | JidT X I HIZ0)

*Case fatality (lethality): Dead animals / infected animals

HIEF (B lt) = SELHIZNY | 3R 50



Percentage of animals which get infected after contact with an infectious agent
55 B0 R T FE e A R G s B o ) o
Probability of infection after contact with a pathogen

SR R HY IR 7

It is NOT an indicator for disease severity and impact!!!
BEAR— BRI B R HEmEER! ! !
«Low contagious diseases with severe course and high impact

EEF RS, MK IR B 67

*Highly contagious diseases with mild course and low impact

HERRERT . BN B S B A5 R

Contagiousness £ filifL Juit:
Probability of infection EXZLMEER

Low Ik Medium High =
< 30% ~ 50% > 60%




00000 FMD [ F5%3
gzgsgssssz Prevalence: 100%
S 0088888889 | /Huk: 100%
H :3:3::0:§: Mortality: 2%
0000303... TET 3R 2%
3333.33333 Lethality: 2%
0000000000 otk 2%
100 infected; 2 dead Contagiosity: +++
1004 H/mRe, HA2 AT | BMfERE: +++

@ |Infected ¥/ 4 @ dead FEL:

coo ASF JEERE CSF & SRR
8 | P:1ox e 3°3 08¢ | PO
® 8 | k. 10% ° B 50%
4 M: 9% Y ... Y M: 25%
o | JELE: 9% o 0.3 g:o. FET-F: 25%
L: 90% 06000608 | L 50%
Bt 90% 0800008889 | Fuitt: 50%
10 infected; 9 dead Contagiosity: + 50 infected; 25 dead Contagiosity: ++
104 g/aespe, H9LIET B ERE: + 50L gk, H 25 LIFT BERE: ++




1 2 3... weeks J&

FMD Convalescence: >90%
1 5 % R >90%
CSF Convalescence: ~50%
2 MU JFEEF. ~50%
ASF Convalescence: <5%
BB IR R, <5%
B V. Shedding B Viraemia B C. Signs mm Infectious

ks T ILAE I RAEAR fegelk



Probability of infection /EHuBf=E

Virus dose & contagiosity
REE R & FEflfg etk

L A 8% (low &)

iR} 7 3-EX VA 1000 60% (medium H)

90% (high &)

Liquid or Feed

« Pietschmann et al. (Z5) 2015 B RKECR BRI G

« Gabriel etal. (%) 2011

* Petrovetal. (¥) 2018 1 vs.10000 TCID50 (FEF R 5E5R/BER7FE
« Nurmojaetal. (%) 2017 )

Zani etal. (%) 2018
M. Niederwerder et al. (%5) 2019



Foto: M. Masiulis /44 K J7: M. Z1kF#r
Vet. Service Lithuania /%725 146 V25 22 = iR 554
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High risk period & farm size & X &H] & HE 1P

1

50 pigs 50=k%& A A

U

150 pigs 1503k%% AALAA LA ALAA L AAA

1

1000 pigs 1000355 A A A AA AALALA AAAANAArrrrnnn

High Risk Period EX|i&ER




i —— acreoma Petrov etal. (%) 2018
ra
- T (Genotype | - Netherlands)
g - (L - #522)
o
Q.
R 40 - no ASF transmission to sentinels
T commingled with survivors 99 dpi
BARRIIR, RILEFIHICASFILIERA LS iR
0 Fr—rr AN SR
03 71014 20 29 42 48 63 91

days post infection

Nurmoja et al. (£5) 2017 (Genotype |l - Estonia) (Z&ZN - Z/L/E W)

- no ASF transmission to sentinels commingled with

survivors 50 dpi -
RIE EE0K, K I FAEIHEASF 1 Rk 5 CIRTE WY R J ,6,:?



Review from Sanchez-Botija (1982) ZJHf-1# 1518 (1982)

At the present time, great importance has been placed on carrier animals
in the persistence and spread of A.S.F. However, there is insufficient know-
ledge on certain aspects necessary to assess the true participation of carrier
animals in the spread of A.S.F. These factors include the incidence, distribu-
tion and duration of the « carrier » state, their ability to transmit the disease
either directly or through feed, the persistence of antibodies, the clinical acti-
vation of inapparent infection due to stress factors and transplacental trans- L . .
mission in different conditions (viraemia, clinical activation, highly virulent  SZPr_E, BEIRHMEUERE, T

strains, reinfection, immuno-pathological disorders). ﬁ%%’ﬁ?%{)ﬁo E(ﬁﬁ/@@z
In practice, it is usually difficult to prove that carriers are the source of 1E:J:E E(]ﬁﬁﬁ':jt, ﬁfffjﬁ_‘%

outbreaks and often some outbreaks of unknown origin are attributed to car- | _ e e s
riers without sufficient evidence. R I AS B I3 R T 7 5

* Hamdyetal. (£) 1984: (ASF Brazil/Dominican Republic): (ASF, Eﬁ/%*@ﬂﬂﬁﬁ%)
- no ASF transmission by direct contact to sentinel pigs 5.5 months post infection
AL JE 5.5 H, R ILASFE AL L R
- inoculation of sentinels with blood taken from pigs 100 dpi was successful
GG 100Kk, SRIM, 2508 S Eehh, JRGLTh
+ Gallardoetal. (£) 2015: 72 days post infection recovered pigs transmitted low-virulent ASF by direct contact to sentinels
(Genotype I, Portugal)

I IE 72K, R RGBS BEEAMEASFES SR L i g el GERAY, H4E T
+ Gallardo etal. (%) 2018: no ASF transmission to sentinel pigs 137 dpi (59 days post challenge)(Genotype II, Estonia)
AR 137Kk (FEfRERTRHS9R) , RILASFAL QLI SR (GGEEAN, ZIDJEIr)




A survivor is not automatically a carrier ZIEFEFEAA—EEFEIET S
If carriers may occur, they do not shed virus, no relevance for direct transmission

BiffFEEE e, Bl ris, SEEEELX
Carriers might be of epidemiological importance in combination with ticks (indirect
transmission) EEEHESESNEN T (EFERE)  F5EUEEEMITEFERNX
- Sylvatic cycle in Africa (natural , adapted hosts) FEMMMIEEREZ (T &
W EEE)
When mild ASFV strains or vaccine strains are involved (non-adapted,

acquired hosts) X/ FG5&a R @k (FEE . HiFHET)

=
W




ASF in the field is not highly contagious 7EISEZAMG T, ASFAREEARMERR
o  High case fatality (>90%) /&Z(/F% (>90%)
o  Low (initial) mortality (<5%) /KL% (<5%)
o Low prevalence (<5%) /& #% (<5%)
o  Not necessarily a density dependent process /£ 71T FEAR L (T T I4 7 2/

Slow spreading with side fidelity (habitat disease), easy to control in domestic pigs, difficult in
wild boar

feikte, BAMREME (WBHER) , 2008 0l B

Survivors are not necessarily carriers and carriers are not shedders: no epidemiological
relevance in an epidemic without tick involvement

FEERDRRERETE, WEEAHE. (00 AT A i s L

Mild strains are disadvantaged due to the low case fatality: only indirect transmission via ticks
would facilitate virus survival

BABGEERE, FrOAREREE R, A s a8 4 A R TR A0
Early detection only by passive surveillance FH&RILR feikFebkshian
. Biosecurity the only potent tool to control ASF

e R EHIASFRIME—E M TR
«  ASFis a human driven disease ASFR—Fh A\ NERK



Humans are the main cause of long distance transmission and virus
introduction into pig farms. Thus, it is crucial to include social science
when planning prevention, control or eradication measures. Kristine Lamberga, Marius
NRFEURF KRR EEZR R, e, 1 ’

X , ; S ] o Masiulis, Imbi Nurmoja, Edvins
il 23 A e e S 2E 2 AR 2 ’ ’
WG EHIAAR BRTE B R, Wit SR 2R B, O!§€V5ki5, Mdrtirgs? Qe

Tsvyatko Alexandrov, Felix
Ardelean, Paulius Busauskas,

By considering only the biological particularities of the disease
«  contagiosity,

. tenacity, Sandra Blome, Franz Conraths,

. case fatality Nicolai Denzin, Conrad Freuling,
but ignoring the human aspects, the epidemic will not be controlled. Thomas Miiller, Carolina Probst,
R SRR () A SR e Carola Sauter-Louis, Katja

o bR Schulz, Christoph Staubach

- WX

1M AMANRZ, FAT IR A A 245

Chenais et al. 2019 754745, 2019
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