Center for Animal Disease Modeling and .S un'eﬂlam'e

}

 UCDA \/JJ

i I\I'-If)t\[ L AL LFOIR

Evaluatlon of the magnitude and durtln ftentlal Afrlcam
Swine Fever (ASF) epidemics in Bulgaria using a spatial and
stochastic disease spread model (Be-FAST)

Alkhamis, M.A.l, Martinez Lopez, B. '3, Ivorra, B.?, Fernandez-Carrion, E. 2, Mur, L.3, Alexandrov, T.4, Ramos, A.M.2,Sanchez-Vizcaino, J.M3

1The Center for Animal Disease Modeling and Surveillance (CADMS),Dept. Medicine & Epidemiology, School Veterinary Medicine, UC Davis
*‘MOMAT & IMI, Applied Mathematics Department. Mathematics School. Complutense University of Madrid, Spain
SVISAVET Center and Animal Health Department, Veterinary School, Complutense University of Madrid, Spain
“Bulgarian Food Safety Agency, Bulgaria

BACKGROUND

African swine fever (ASF) is one of the most important viral diseases affecting swine due to the severe
sanitary and socioeconomic impact in the affected countries. ASF virus (ASFV) causes an acute hemorrhagic
fever in domestic pigs and wild boar, with high mortalities and morbidities and for which no vaccine or
treatment is currently available. Therefore options for preventing and rapidly controlling this OIE notifiable
disease are limited to strict sanitary and biosecurity measures, early detection and stamping-out of infected | ..
animals’. The ASFV infection in the Caucasus region was primarily notified in 2007 in the Republic of | =~ forseenano= LM
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Georgia, and rapid spread to Armenia, Russian Federation, Azerbaijan and even recently, infected cases has |
being reported in Ukraine (2012), Lithuania and Poland (2004)2. There are no published studies describing | 1-With(isnfar:rbltrlarfrsrtnzssio:” 5| 2- Betwe(e;ndfa;mltran:misésilgr:Tc)
. . . . . . ; uscep e-infectea moae individual based moadel >-1-1-Ls
and quantifying aspects related to ASFV potential spread in Eastern European countries, where backyardpig { [~ Local spread
production is predominant. Here, we focus on Bulgaria, which most (96%) of the farms are considered as | NI () . NS.(f)NI(f) Direct contacts rel trade network
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available. Moreover, Bulgaria has been identified as a country with at risk of potential ASFV introduction by | Ni—number of infected pigs " |
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pig farms are predominant using a stochastic and spatial disease spread model called Be-FAST>67, Endfor stopped over?

MATERIALS AND METHODS

¢ Data used in this study consisted of detailed pig demographics and trade patterns provided by the Bulgarian Food Safety Agency.
Specifically, the number of farms per municipality and per type of farm, and the number of pigs per farm during 2011 and 2012 were
available. Farms are categorized in five types including: Industrial, family type A, family type B, Backyard (BY), EAST Balkan, which is
based on the level of biosecurity, the trade patterns, and the farm size®.

¢ The spread of ASFV in Bulgaria both by direct contacts (i.e. pig movements and wild boar contacts) and by indirect contacts (i.e.
vehicles, people, local spread and ticks) was modeled by expanding (to include wild boar and ticks) and re-parameterizing a previously
described and validated spatial and stochastic model for Classical Swine Fever, referred to as Be-FAST>%:7. [See diagram abovel].

¢ A Total of 10000 simulations and 8 scenarios were analyzed as follows: 1) random farms selected as index cases (10000 simulations) ;
2) random farms selected from industrial farms (3000 simulations) ; 3) random farms selected from farms type A (1000 simulations) ; 4)
from farms type B (1000 simulations) ; 5) from BY farms (1000 simulations) ; 6) from East Balkan herds (1000 simulations); 7) random
farms selected from those with outgoing shipments (outdegree > 0) (1000 simulations); 8) random farms selected from those located in
municipalities bordering with Romania and Turkey (1000 simulations) [Figure 1].
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simulate the 10000 ASF epidemics per scenario in Bulgaria. and were source of infection mostly of BY, Type B and East Balkan farms.
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Figure.2. Spatial distribution of the Risk of ASF infection in Bulgaria after 10000 simulated epidemics per farm type. Maps
R E F E R E N C ES have been produced using the Kernel density function.
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