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www.epicscotland.org/ A Understandindghe complexityof the live pig trade network s criticalto predictthe spreadand control of infectiousdiseases

) @Ebicgcoﬂan@RgS”n Epi In swineindustries Howeverattention hasmainlyfocusedonly on the direct movementsof live animals

| o A Little is knownaboutthe impactof usingprivate haulagecompaniegPHCJo transportpigsto slaughteror to other premises
on the structureof the pig contactnetworkandthe potentialspreadof infectiousdiseases the Britishswineindustry
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A Obijective Toexplorethe structuralchangef the topologyof the live pig trade networkin GreatBritain(GB)when
connectionthroughPHOs accountedor.

Method

A All movementsreported between April, 1st 2012to March, 30" 2014 were extractedfrom the
Scottishlivestockelectronicidentificationand traceabilitydatabase(ScotEIDand the electronic
movementlicensingdatabasgeAML2).

A Nodes All premisesgexceptslaughterhousesctivelyinvolvedin movingpigsin GB

A Edges Detailson individualvehiclesused for transportingpigs were not sufficientlyrecorded
Therefore,nodesare connectedthrough either the direct movementof pigsor the useof same
PHGvhenmovingpigs(Fig 1).

A Slaughterhouseare not nodesbut wereinvolvedin definingedgesbetweennodes(Fig 1).

Figure2. Importanceof PHGn the movementsf pigsin GreatBritain

(A) Tablehighlightingkey statisticsregardingthe importanceof private haulagecompaniegPHC)n the British Figure3. StructuralchangeSJf the networktopologywhen connectionthrough
swineindustry (B)Histogramshowingthe distributionof the averagebatchsizemovedper PHC PHGOs andis not accountedor

A B Comparisonn the distributionsof nodes(A)in-degree k;,, and (B)out-degree, k, ,, for each
Information n premises(nodes)involvedin moving pigs in each full week of the study period and for
Number of unique PHC 870 Increasingvaluesof contaminationperiod, ns. (C) Proportion of isolated premisesand (D)

globalclusteringcoefficient(CC)of the weeklypig trade networksfor increasingvalueof ns

Number of movements using PHC 171,905 (41%) =
whendefiningPHCcontacts

Number of pigs moved using PHC 27,339,229 (83%)
Min-Maxnumber of movements per PH 1-12,799
Min-Maxnumber of pigs moved per PHQ - 1,910,969
Numberof uniqgue PHC moving
Less than 10 batche 495 (57%)
Between 10 and 99 batche 217 (25%)

Between 100 and 999 batch: 115 (13%) III|‘|‘|IIIII|IIIIIIII|I- _

1000 ormore batches 43 (5%) 10 1000

mean batch size per company

w In GB, nearly half of the 415,448 batches were moved by a PHC, accounting
for >80% of the moving pigaid. 2A.
w Most (57%) PHC carried out less than 10 batdhg2A.

w On average, PHC transported a median of 4.5 pigs (95% rg24d8)lout Figure4. Changesn the sizeof the weekly giant components

showed a trimodal distributiorFig. 2. whenconnectionthroughPHds andis not accountedor .
Comparisonn the distributionsof the sizeof the giant strong (GSCCand
weak (GWCCromponentof the weekly pig trade networksfor increasing

_ valueof ps whendefiningPHCcontacts GSC@nd GWCQ@re consideredas
Chan ges In proxy measuresfor lower and upper bounds of maximal epidemic size,
respectivelyfor epidemicsspreadingn the considerechetwork
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w Using PHC increasesthe number of potential connections 1= ' 0 .
between pig premises, even with minimum period of - . —
contamination(l.e. ns=0, Figs3A-B). 1025 ‘ .
w It Is easlierto reachisolatedpremisesthrough animalmovement - m .
whenaccountingor PHCcontacts(Fig 30). & 10°— g
w The densityof the pig trade network s significantlymoredense 8 : - |, '
when accounting for PHC contacts than through animal ] . .
movement alone, progressivelyincreasingthe overall level of )
8  E— clusteringin the network (Fig 3D). oL B
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fffffff n w Thelower bound of the largestdiseaseoutbreakin
###### i Changes in the British swineindustryincreasesrom a median

......... component size of 9 nodes(95% range3 ¢ 46) when PHCcontacts

are not consideredto 239 nodes(95% rangeb55 ¢

, 352) when minimum period of contamination(i.e.
( ﬁ\ ( W _/J ns=0) isusedto definePHCcontacts(Fig4).

Conclusion

A Our findings highlight the role BHGn the live pig trade network iGB,
Increasing the level of connectivity between pig premises

A Quality and frequency of cleanipgpcedures of haulage vehiclafer
animal movements have been shown suboptimal inAs&uch, PHC have
the potential to drastically amplifiie spread of pig pathogens in GB.
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