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IEVADS

Pétijuma aktualitate un novitate

Latvija Afrikas ciiku méris (ACM) pirmo reizi tika apstiprinats 2014. gada 25. jinija
meza ctku populacija (I).

Slimibas uzraudzibas un apkaroSanas pasakumi ir noteikti Eiropas Savienibas
normativajos aktos (Padomes Direktiva 2002/60/EK, 2002; Komisijas 1émums 2003/422/EK,
2003; Komisijas Isteno$anas lémums 2014/709/ES, 2014; Komisijas IstenoSanas regula (ES)
2021/605, 2021; Komisijas IstenoSanas regula (ES) 2023/594, 2023)), kas sakotngji bija
balstiti uz Spanijas pieredzi (1960-1995) ACM 1 genotipa apkaroSana un laika gaita tika
pilnveidoti, nemot véra jauniegiito pieredzi un zinatnisko pétijumu rezultatus. Klimata,
lauksaimniecibas nozares un medibu saimniecibu izmainu ietekm& meza cuku populacija
Eiropa butiski palielinajas (II).

ACM apkarosanas stratégijas sakotngjas darbibas ir saistitas ar medibu ierobezojumiem
skartaja teritorija, tacu ievieSanas praktiskas pieredzes trikuma dél sakotn&jie mérki netika
sasniegti (II) un ta rezultata slimiba izplatijas no Baltkrievijas pierobezas valsts rietumu
virziena. Lidziga slimibas attistiba notika Lietuva, Polija un Igaunija (I, I, I1I).

Ta ka meza ciiku populacija ir ACM virusa (ACMYV) rezervuars, apkaro$anas pasakumi
galvenokart saistiti ar populacijas kontroli. Salidzinot ar likumdoSana precizi definétiem
slimibas apkaroSanas pasakumu algoritmiem majas ctku novietn€s, savvalas dzivnieku
parvietosanas ierobezoSana, skaita novert€Sana un samazinaSana ir sarezgitu pasakumu
kopums, kuru ievieSana ir nepiecieSama starpdisciplinara valsts, paSvaldibu iestazu un
nevalstisko organizaciju ilgtermina sadarbiba. (II, III, IV). 2018./2019. gada medibu sezona
tika noverota bitiska epidemiologiskas situacijas uzlabo$anas, kas viesa ceribu slimibas
likvidésana meza ciiku populacija (III), tacu péc ACMV reintrodukcijas no Krievijas
Federacijas 2021.gada tika novérota strauja ACM izplatisanas Latgales un Vidzemes regionos.

Mednieku pienemtie &tikas apsvérumi un ilgtsp€jigas medibu saimniecibas
pamatprincipi ir balstiti uz medijamo dzivnieku skaita saglabasanu, t.sk., sivénmasu
saudzeSanu, kas ir pretruna ar ACM apkaro$anas pamatprincipiem. Eiropas Komisijas 2023.
gada 16. marta Isteno3anas regula (ES) 2023/594, ar ko nosaka ipasus slimibas kontroles
pasakumus attieciba uz Afrikas cliku méri un atcel Istenoanas regulu (ES) 2021/605, nosaka
dalibvalstim prasibu izstradat meza ciiku populacijas un ACM uzraudzibas un apkaroSanas
planus. ST dokumenta ievie$anas sekmes pilna méra ir atkarigas no mednieku ieinteresétibas,

pasakumu akcept€Sanas un ieveérosanas ilgtermina.
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Promocijas darba laika iegiitie rezultati un secinajumi tika izmantoti par pamatu
Latvijas apstakliem un medibu saimniecibu specifikai atbilstoSas Afrikas ciku méra
uzraudzibas un apkaroSanas stratégijas izstradeé, kas apstiprinata ar Zemkopibas Ministrijas
rikojumu Nr. 113 (5.09.2023.) “Par Afrikas ciiku méra uzraudzibas un apkaroSanas stratégiju
2023.-2028. gadam”. Strat€gijas prioritates ir ieklauti $adi savstarp&ji papildinosi pasakumi,
kas, balstoties uz Latvijas un citu valstu pieredzi, var biitiski veicinat ACM apkaro$anu meza
cuku populacija:

1. Izstradat precizu un praktiski izmantojamu uzskaites sist€mu meza ciku skaita noteikSanai
un to ieviest visa Latvijas teritorija meza ciiku skaita kontrolei.

2. Samazinat un uzturét meza ciiku populaciju lidz blivumam 0,15 meZa ciikas uz 1 km?, visa
Latvijas teritorija.

3. Ievérot un kontrol&t biodrosibas pasakumus medibas un medijumu pirmapstrade.

4. Teverot un kontrol&t biodrosibas pasakumus majas ciiku novietn&s.

5. Veicinat medijumu galas nonakSanu partikas apritg.

Promocijas darba praktiska nozime

Promocijas darba praktiska nozime ir saistita ar ACM apkaroSanas pasakumu
pilnveidoSanu, balstoties uz Latvija iepriek§ iegito pieredzi. Petijuma ietvaros uzkrata un
analizéta informacija par slimibas izplatibu, uzraudzibas efektivitati un istenotajiem kontroles
pasakumiem nodro$ina zinatniski pamatotu platformu turpmakai ACM apkaro$anas stratégijas
pilnveidoSanai.

Darba rezultati ir izmantojami, lai uzlabotu uzraudzibas sist€mu, optimizétu meza cuku
populacijas parvaldibas pieejas un stiprinatu sadarbibu starp iesaistitajam pusém, jo Ipasi
medibu tiesibu lietotajiem. Tapat iegiitie rezultati, secinajumi un sniegtas rekomendacijas var
tikt izmantotas gan nacionala, gan starptautiska Iimeni, pilnveidojot ACM kontroles un

ierobezoSanas pasakumus.

Darba hipoteze

ACM izplatiba meZa ciiku populacija Latvija galvenokart ir saistita ar virusa
saglabasanos vides rezervuaros (infic€tu meza ciiku Iikos) un nepietiekami mérk&tu populacijas
parvaldibu. Sos faktorus iespéjams mazinat, integréti kombingjot mérktiecigus populacijas
kontroles pasakumus, pilnveidotu slimibas uzraudzibas stratégiju un ciesaku ieintereséto pusu

sadarbibu.
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Darba merkis

Novertet ACM ietekmi uz meza ciiku populaciju Latvija un izstradat zinatniski

pamatotas ACM kontroles un apkaro$anas pasakumu rekomendacijas meZa ciiku populacija.

> D

9]

Uzdevumi
Analizét ACM epidemiologiskas situacijas dinamiku Latvijas meZa ciiku populacija.
Noverteét ACM uzraudzibas sistémas principus meza ciiku populacija.
Izvertet Latvija istenoto ACM kontroles pasakumu efektivitati meza ciiku populacija.
Apkopot meZa ciiku biologiskos un ekologiskos faktorus, kas ietekm& ACM izplatibu
un virusa noturibu populacija.
Analizét mednieku lomu un iesaisti ACM uzraudziba un kontroles pasakumos.
Izstradat rekomendacijas ACM kontroles un apkaro$anas pasakumu efektivitates

uzlabosanai meza ciiku populacija.
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1. LITERATURAS APSKATS

1.1. MeZa ciikas (Sus scrofa) biologija

Meza ciika (Sus scrofa) ir parnadzu kartas (Artiodactyla) ciiku dzimtas (Suidae) suga
(Prothero & Foss, 2007; Andersone-Lilley et al., 2010). Salidzinajuma ar citam parnadzu sugam
meza cikam raksturigs Tpasi augsts reproduktivais potencials un izteikta ekologiska
plastiskums, kas lauj tam veiksmigi pielagoties dazadiem trofiskajiem resursiem un vides
apstakliem (Keuling et al., 2013). MezZa cukas apdzivo dazadu tipu mezus, meZza masivus
lauksaimniecibas ainava, ka ar arvien biezak sastopamas urbaniz€tas teritorijas. Vasaras
perioda tas galvenokart uzturas lapkoku mezos ar blivu jaunaudzi, savukart ziema biezak
sastopamas eglu, jauktos lapkoku—eglu vai eglu—priezu mezos (Taurins, 1982; Savics, 2014;
Jori et al., 2021).

Meza ciika ir vise@daja suga ar loti plasu baribas spektru. Tas uztura ietilpst augu s€klas,
saknes, gumi, ogas, sénes un ozolu ziles, ka ar1 dzivnieku izcelsmes bariba, tostarp kritusi
dzivnieki (tai skaitd meza ctikas), kukainu kapuri, sliekas, gliemji, abinieki, rapuli, sikie ziditaji,
putnu olas un putnu vai ziditaju mazuli. Papildus dabiskajai baribai meza cukas daudzviet tiek
regulari piebarotas. P&tijumi liecina, ka piebaroSanas apjomi, kadi paSlaik tiek praktizeti
daudzas Eiropas valstis, ir parmérigi un bitiski ietekmé populacijas dinamiku (Guberti et al.,
2022).

Parasti meza ciku matites sasniedz dzimumgatavibu aptuveni 1,5 gadu vecuma,
sasniedzot 27-33 kg dzivsvaru, savukart tévini — apmeéram tris gadu vecuma (Taurins, 1982;
Cukor et al., 2020; Jori et al., 2021). Labveligos vides apstaklos, 1pasi regularas piebaroSanas
ietekmé, dzimumgataviba var iestaties agrak, un matites var sakt vairoties jau pirmaja dzives
gada. Griisnibas ilgums ir vid&ji 114—140 dienas, un viena metiena parasti piedzimst 4—7 sivéni.
Metiena lielums bitiski atkarigs no matites vecuma un fiziska stavokla — jaunam matitém tas
parasti ir mazaks, savukart nobriedu§am matitém lielaks. Ipasi nelabvéligos apstaklos lidz
nakamajam pavasarim izdzivo tikai aptuveni 20% jauno dzivnieku. Riests parasti sakas
novembra otraja pus€ un ilgst apméram vienu ménesi, tomér siltas ziemas un labos baroSanas
apstaklos meza ciiku vairoSanas var kltit nesezonala un dalai populacijas noritét nepartraukti
(Taurins, 1982; Jori et al., 2021).

Regularas piebaroSanas rezultata matiSu augliba var iev€rojami pieaugt, pat
divkarSoties, un populacijas Itmeni butiski palielinas jaundzivnieku skaits. Dabiskos apstaklos
Sads populacijas parpalikums labvéligas vides ietekme biitu iesp&jams tikai reizi 3—4 gados,
tacu piebarotas populacijas meza ciikas faktiski katru gadu piedzivo “labvéeligus gadus”
(Guberti et al., 2022).
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P&dgjo desmitgazu laika meza cuku populacija Eiropa, tostarp Latvija, ir piedzivojusi
strauju pieaugumu. Demografisko ekspansiju veicinajusi vairaki faktori, tostarp izmainas
lauksaimniecibas zemju izmanto$ana, klimata un vides parmainas, ka ari medibu slodzes
samazinaSanas (Baumanis, 2013; Keuling et al., 2013; Guberti et al., 2022).

Neskatoties uz meza ciiku plaSo izplatibu Eiropa un citviet pasaulg, tas ietekme uz
ekosisttmam joprojam nav pietickami izprasta. Lai gan suga ir viena no eckologiski
ietekmigakajam lielo ziditaju sugam un tas klatbltne saistita ar augsnes uzirdinasanu,
vegetacijas izmainam, ietekmi uz bezmugurkaulnieku un siko mugurkaulnieku populaciju,
meza cuku radita ietekme biezi tiek verteta lokala vai sektorala griezuma (pieméram, zaud&jumi
lauksaimniecibai), bet nepietickami tiek analizta tas sist€miska loma biotopu struktiras un
funkciju parveide (Massei & Genov, 2004; Augustsson et al., 2025; Massei, 2026).

Saskana ar Latvija speka esoSajiem normativajiem aktiem meZa ciika ir nelimitéts
medijamais dzivnieks, kuru atlauts medit visu gadu individualajas medibas, ka ari
dzingjmedibas no 1. oktobra I1idz 31. janvarim. Medibas atlautas arT diennakts tumsaja laika no
paaugstinajuma, izmantojot maksligos gaismas avotus, nakts redzamibas un termalos téméklus,
ka arT pusautomatiskos medibu SaujamieroCus ar patronu padoSanas mehanisma ietilpibu, kas
parsniedz tris patronas, Sos faktus fiks€jot medibu parskata. Meza ciiku dzivkerSana ar lamatam
ir atlauta tikai ar Valsts meza dienesta (VMD) atlauju (Medibu noteikumi, 2014).

Meza ciiku populacijas lielumu Latvija VMD noverté katru gadu uz 1. aprili noteiktas
uzskaites vienibas — vienlaidus teritorijas ar daba eso§am robezam, kas ietver vienu vai vairakus
medibu iecirknus un kuru platiba meZa ciikam nav mazaka par 1500 ha. Dzivnieku skaits tiek
noteikts neatkarigi no medibu iecirknu administrativajam robezam, un, ja nepiecieSams, sadalits
pa iecirkniem proporcionali to platibai vai nemot véra dzivnieku telpiska izvietojuma patnibas
(Kartiba Nr. 18, 2018).

Tomeér populacijas uzskaites dati var biit maldinosi, jo tie atspogulo vidgjo, izlidzinato
meZa ciiku blivumu plasas teritorijas. [zmantotas uzskaites un monitoringa metodes sniedz tikai
visparigu priek$statu par populacijas lielumu valsts vai regionala Iimeni un ir Tpasi neprecizas
pie zema dzivnieku blivuma (Gervasi et al., 2022; Guberti et al., 2022).

Pirms Afrikas ciku méra (ACM) konstateSanas Latvija 2014. gada meza ciikas bija
visbiezak sastopamais un popularakais lielais medijamais dzivnieks, veidojot gandriz 70% no
visiem gada nomeditajiem parnadziem. Saskana ar VMD datiem 2013. gada Latvija bija 74107
meZa ciikas. Péc ACM apstiprinasanas populacija biitiski samazinajas — 1idz aptuveni 20000
individu 2018./2019. gada medibu sezona (samazinajums par 73%). 2021./2022. gada medibu

sezona tika noverotas populacijas atjaunoSanas pazimes, un novértétais meza ciiku skaits
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palielinajas par aptuveni 30%, sasniedzot apméram 26 000 individu (1. attels). Tacu jau sakot
ar 2024./2025. medibu sezonu populacijas samazinaSanos izraistja atkartota ACM virusa

izplatiSanas meza ciiku populacija. (Ozolins et al., 2025; PVD 2025; VMD 2026).
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1. Attels. Novértétais Meza ciiku (Sus scrofa) skaits Latvija (VMD uzskaite

https://www.vmd.gov.lv/lv/medijamo-dzivnieku-populacijas)

1.2 Afrikas ciiku méra viruss

ACMV ir liels (175-215 nm), apvalkots DNS viruss un paslaik vienigais zinamais
Asfarviridae dzimtas Asfivirus gints parstavis.Virusam ir ikosahedriska forma (2. attéls)
(Blome et al., 2012; Gallardo et al., 2015). Viruss galvenokart replic€jas infic€to Stnu
citoplazma. ACMV genoms ir linedara DNS molekula (~170-194 kb), kas kodé 150-200
proteinus, tostarp ar virulenci un imiinas atbildes nomaksanu saistitus faktorus. Molekularaja
epidemiologija virusu iedala 24 genotipos (I-XXIV), balstoties uz p72 (B646L) géna secibu.
ACMV inficé majas ciikas un meza ciikas, galvenokart skarot monocitus un makrofagus
(Bastos et al., 2003; Chapman et al., 2008; Sanchez-Vizcaino et al., 2012; Costard et al., 2013;
Dixon et al., 2013; Rodriguez & Salas, 2013; Gallardo et al., 2015; Qu et al., 2022).
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2. attels. ACMV viriona struktiira.

(a) Shematisks viriona uzbiives att€lojums, kura paraditi galvenie strukturalie komponenti: centralais nukleoids

v

ar virusa genomu, icks€jais kodols (core shell), iek$&ja lipoproteinu membrana, ikosaedriskais kapsids un argjais
apvalks. (b) Transmisijas elektronmikroskopijas (TEM) attéls ar ekstracelulariem ACMYV virioniem. Melna
bultina norada uz ar€jo apvalku, bet balta bultina — uz kapsidu. Skalas josla = 200 nm. Paraugi sagatavoti,

izmantojot standarta ktmiskas fiksacijas un kontrast€Sanas metodi transmisijas elektronmikroskopijai (Alonso et

al., 2018).

ACMV |oti izturigs zemas temperatiiras (gadiem ilgi saldeta gala), ilgstosi saglabajas
asinis, izkarnfjumos un audos, ka ar1 termiski neapstradatos vai nepietiekami apstradatos
ciikgalas produktos. Savukart karstuma inaktiv€jas 70 mintisu laika pie +56°C un 20 minaiSu
laika pie +60°C. Augsta virusa noturiba vide biitiski apgritina slimibas kontroli (Alonso et al.,
2018; WOAH 2019).

ACMV apdraud tikai Suidae dzimtas dzivniekus. Eiropa vienigas uznémigas sugas ir
majas ciikas (Sus scrofa domesticus) un meza cikas (Sus scrofa) (lannucci., 2022). Tam ir
lidzigas kliniskas pazimes un lidziga mirstibas proporcija. Pirmo reizi par ACM tika zinots
Kenija 1921. gada. Slimiba ir endémiska daudzas Afrikas valstis. Lai gan kopuma Afrika
cirkulé 24 virusa genotipi, Eiropa 11dz 2019. gadam bija sastopams L. un II. genotips (Penrith,
2009; Guberti et all., 2022).

ACMV 1. genotips bija pirmais no genotipiem, kas izplatijas arpus Afrikas, un domingja
Eiropa 20. gadsimta otraja pusé. Pirmais uzliesmojums Eiropa tika registréts 1957. gada
Portugalé, kam sekoja virusa izplatiba vairakas Rietumeiropas valstis, tostarp Spanija, Francija,
Belgija, Niderlandg, Italija un Malta (Penrith, 2009; Sanchez-Cordodn et al., 2018; Cwynar et
al., 2019). Bijusas Padomju Savienibas teritorija ACM pirmo reizi tika konstatéts 1977. gada
Ukraina Odesas apgabala, kur, visticamak, virusu ar inficétiem ctukgalas produktiem Odesas
osta ieveda jlirnieki. Uzliesmojumi skara galvenokart majas ciikas, un izolati piedergja ACMV

1. genotipam, kas bija genétiski radniecigs ta laika Eiropa izplatitajiem celmiem. 70. gadu
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beigas ACMV 1. genotips tika konstatéts arT Brazilija, Kuba un Karibu jiras salas, kur stingru
veterinaro un administrativo pasakumu rezultata virusa izplatiba tika likvidéta dazu gadu laika
(Sanchez-Vizcaino et al., 2012; Gogin et al., 2013; Korennoy et al., 2017).

Intensivu kontroles pasakumu rezultata ACMV 1. genotips Iidz 1990. gadu vidum tika
izskausts visa kontinentalaja Eiropa (Danzetta et al., 2020).

Iznémums Eiropa bija Sardinija, kur ACMV 1. genotips kop$ 1978 gada vairak ka
Cetrdesmit gadus saglabajas endémisks un pilniba to izdevas likvidét tikai 2019 gada (Franzoni
et al., 2020; Cappai et al., 2022; Qu et al., 2022; Pavone et all., 2023; Dei Giudici et al., 2024).

ACMV 2. genotips Arpus Afrikas pirmo reizi tika konstatéts Gruzija 2007. gada.
Slimibas strauja izplatiba majas un meZa ciiku populacija notika pec ACMV nonaksanas
Krievijas Federacija. Cegenija ACMV tika konstatéts meza ciiku populacija 2007. gada
novembri. 2008. gada Ziemelosetija majas ciiku novietnés un 2009. gada ACM tika apstiprinats
Leningradas apgabala. Laika posma no 2007. lidz 2014. gadam cilveéku darbibas rezultata
ACMV izplatijas uz centralajiem un ziemelrietumu Krievijas regioniem, kur meza ciiku
populacija kluva par virusa rezervuaru un endemizacijas faktoru, padarot Krieviju par nozimigu
sekundaru infekcijas avotu Austrumeiropa (Penrith, 2009; Oganesyan et al., 2012; Gogin et al.,
2013; Vergne et al., 2017; Cwynar et al., 2019).

Ukraina (kop$ 2012. gada) un Baltkrievija (kop§ 2013. gada) ACMV 2. genotipa
levazasana tika saistita ar parrobeZzu cilveéka izraisitu parnesi un meza cuku migraciju no
Krievijas (gpakauskas et al., 2016; Cwynar et al., 2019; Shakun., 2021). Eiropas Savienibu
epidémija pirmo reizi sasniedza 2014. gada, kad ACM tika konstatéts Lietuva 2014. gada
janvari (Pautienius et al., 2018) un neilgi péc tam ar1 februari Polija (Smietanka et al., 2016).
Latvija ACM pirmo reizi tika apstiprinats meZa ctiku populacija 2014. gada jiinija Baltkrievijas
pierobeza (L.).

Sobrid, neskaitot Afriku, ACMV 2. genotips ir konstatéts vairak ka 30 valstis Eiropas
un Azijas regiona (Sauter-Louis et al., 2021, WOAH) (3. attgls).
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2022-2024

\Z} ACM Skarta teritorija l:l Atskaité nav noradita informacija par ACM
:I ACM Briva teritorija [:l Nav iesniegta atskaite par ACM

3. attels. ACM skartas valstis Eiropas un Azijas regiona, laika posma no 2010 — 2024. gadam, saskana ar
Pasaules dzivnieku veselibas organizacijas (WOAH) WAHIS datu bazi

https://wahis.woah.org/#/dashboards/country-or-disease-dashboard

Konstatets, ka infekcija sp€j saglabaties lokali meza ciiku populacija neatkarigi no
slimibas uzliesmojumiem majas ciku novietn€s. No uzraudzibas datiem var novérot, ka
epidemiologiskais vilnis meza ciiku populacija virzas léni (~1-5 km/meénesi), nogalinot lielako
dalu meza cuku slimibas skartaja teritorija (Chenais et al., 2018).

ACMV meza ciiku populacija izveido meza ciku ciklu (wild boar—habitat cycle),
tadgjadi meza ciikai klustot par virusa rezervuaru. Meza ciiku cikla infic€Sanas notiek tiesa
kontakta cela, no inficéta uz uznémigu dzivnieku, ka ar netie$a kontakta cela, kad uznemigi
dzivnieki infic€jas no inficétu meza ctiku likiem vai kontamin&tas vides (Costard et al., 2013;
Arias et al., 2017; Cukor et al., 2020; Viltrop et al., 2021; Guberti et al., 2022).

Zemaka temperatiirda meZza cuku liku sadaliSanas un virusa inaktivéSanas notiek
ievérojami ilgaka laika perioda, attiecigi periods, kura uznémigi dzivnieki var nonakt kontakta
ar kontamin&tu materialu, infic€ties un sekmét infekcijas talaku izplatibu populacija (Chenais
et al., 2018; Probst et al., 2020).

Tikai neliela dala no infic€tajiem dzivniekiem atveselojas un izdzivo. Nomedito meZa
ciiku seroprevalence svarstas no 0,5 11dz 2% (Guberti et al., 2022). Tacu nav iegiiti pieradijumi,
ka izdzivojusam seropozitivam un virus negativim meZa ciikam ir biitiska loma ACM

epidemiologija (Stahl et al., 2019; Olsevskis et al., 2023).
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ACM vakcinas izstrade ir sarezgita, jo ACM viruss ir liels un genomiski komplekss
DNS viruss ar vairak neka 150 gé€niem un izteiktiem imiinmodulacijas mehanismiem.
Aizsargajo§as imunitates mehanismi pret ACMV joprojam nav pilniba izprasti, un Iidz §im nav
identificéti skaidri imunitates korelati, kas nodrosSinatu pilnigu aizsardzibu pret infekciju.
Paslaik visperspektivakie vakcinu kandidati ir genétiski modificétas dzivas novajinatas
vakcinas, kas sp€j radit efektivu imiinreakciju, tomér to praktisko izmantoSanu ierobezo
drosibas apsveérumi un nepiecieSamiba nodroSinat DIVA (Differentiating Infected from
Vaccinated Animals) pieeju, kas lautu atskirt vakcin€tus un infic€tus dzivniekus. Lai arT aktivs
darbs pie vakcinas izstrades norit jau vairak ka cCetras desmitgades un ir raditi vairaki vakcinu
kandidati, droSa un efektiva vakcina pret ACM joprojam nav pieejama (Gallardo et al., 2015;
Zakaryan et al., 2016; Arias et al., 2017; Galindo & Alonso, 2017; Rock et al., 2017; Cwynar
et al., 2019; Sanchez et al., 2019; Borca et al., 2021; Li et al., 2022).

1.3. ACM apkaro§anas pasakumi meza ciiku populacija

Lidz §im sekmiga slimibas apkaro3anas stratégija ir istenota tikai Cehija, Belgija un
Zviedrija. Visas tris valstis istenotie apkaroSanas pasakumi, bija Iidzigi. Atskiriba no citam
valstim Cehija, Belgija un Zviedrija notika ta saucama “pilienveida” inficésanas (uzliesmojumi
telpiski atdalitos punktos, kas nav tiesi saistiti ar ieprieks infic€tam teritorijam un liecina par
cilveka starpniecibu virusa izplatiba, nevis dabisku izplatiSanos meZa ctiku migracijas cela), un
teritorija, kura tika konstatétas inficétas meza ciikas, bija salidzinogi neliela (Satran 2019; Jori
et al., 2021; Licoppe et al., 2023; World Organisation for Animal Health, 2024).

ApkaroSanas pasakumi ieklava sekojoSas aktivitates:

Ierobezojumu teritoriju definé$ana. Teritorijas, kuras tika konstatétas ACM pozitivas

meza ciikas (inficéta zona), sakotnéji tika noteikts pilnigs jebkada veida aktivitaSu (tlrisma,
meZzsaimniecibas, lauksaimniecibas, ka armT medibu un dzivnieku piebaroSanas) aizliegums.
Apkart inficétajai teritorijai, tika noteikta buferzona, saukta ar par "balto zonu”. Istenotie
pasakumi, katra zona un tika pielagoti viet€§jam epidemiologiskajam Tipatnibam un
epidemiologiskai fazei.

Meza ciiku liku mekléSana. Organizeta sistematiska un meérktieciga meza ciuku Iiku

mekl€Sana (pasiva uzraudziba) un iznicinasana. Mekl€Sana tika iesaistiti vairaki simti cilvéku
no regiona mezsaimniecibam, militaristi, mednieki un citi valsts un nevalstisko organizaciju

parstaviji.
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NozZogojums. Lai novérstu meza ciiku kustibu un paléninatu virusa izplatiSanos, tika
izblivéti 1,2 metru augsti stieplu Zogi. Zogi tika instaléti gar celiem, ka arf tika izmantoti citi
dabigi skersli, lai palielinatu ainavas fragmentaciju.

Meza ciku depopulacija. Sakotn€ji depopulacija tika uzsakta “baltaja zona”, lai

noverstu virusa izplatiSanos arpus inficetas teritorijas. Depopulaciju “baltaja zona” ar valsts un
pasvaldibu institiiciju atbalstu Tstenoja mednieki. Papildus mednieku organiz&tajam medibam,
“baltaja zona” tika izmantotas tadas alternativas populaciju samazinoSas metodes, ka
dzivker$ana un nakts medibas (European Commission, 2023; Licoppe et al., 2023).

Lidzsingja EK ACM apkaroSanas stratégija neparedz efektivus pasakumus ACM
end€miskam teritorijam, kadam var pieskaitit arT Latviju (Sauter-Louis et al., 2021; European
Commission, 2023).

ACM meza ciiku skartajas teritorijas pieaug majas ciiku inficgSanas riski. InficéSanas
iemesli galvenokart ir kontaminé&ta bariba, pakaisi, transporta Iidzekli un citi materiali, kas
nonak kontakta ciiku novietn€ vai kontakta ar dzivniekiem (Guinat et al., 2016; 1.; Zani et al.,
2019; EFSA, 2020; Nurmoja et al., 2020).

Viruss rada lielu socialekonomisku ietekmi skartajos regionos (Stahl et al., 2019; Niemi,
2020; European Parliament, 2023; Peplinski, 2025). Latvija laika posma no 2014 gada jtnija
11dz 2025. gada decembrim ACM ir apstiprinats 102 majas ciiku novietnés ar kop&jo ciiku skaitu
81 590. ACM ir apstiprinats 11 211 meza cakam (PVD, 2025).

ACM apkaroSana ir balstita uz meZa ciiku populacijas (uznémigo dzivnieku) batisku
samazinasanu. Tomér tradicionalo medibu (rekreacijas) slodze nav pietiekosa, lai samazinatu
un uzturétu populaciju nepiecieSamaja limeni, tapec ir nepiecieSams izmantot koordin€tas un
mérk&tas populacijas kontroles stratégijas (Massei et al., 2015; Bartos et al., 2021; Ozolins$ et
al., 2025; Gortazar et al., 2026). Ka pieméram, kombinét tradicionalas medibas ar mérktiecigu
reproduktivo dzivnieku mediSanu, dzivkeramajiem sprostiem (lamatam), profesionalu
mednieku iesaiste un koordin€tas populacijas samazinaSanas kampanas (Massei et al., 2015;
Pepin et al., 2017; Gortazar et al., 2026). Ar dzivkeramo sprostu palidzibu var vienlaikus nokert
vairakus ipatnus relativi 1sa laika. Metode ar labiem panakumiem izmantota Belgija (Massei et
al., 2011; Jori et al., 2021).

Lai izstradatu realistiskus ACM apkaro$anas pasakumus attieciba uz meza ciiku
populaciju slimibas skartajas teritorijas, nepiecieSams ievakt un analiz&t datus ar visaugstako
telpisko izSkirtsp&ju, vélams individualo medibu platibu liment (Iacolina et al., 2021; Gervasi

et al., 2022; Guberti et al., 2022; Ozolins et al., 2025).

20



Latvija un Eiropa mednieku skaitam ir tendence samazinaties. 2024. gada VMD
medniekiem Latvija izsniedza 19046 sezonas kartes, kas ir par 9,6% mazak neka 2014. gada
(Massei et al., 2015; VMD 2025). Tacu, nemot véra mednieku skaitu, klatesamibu medibu
platibas un apvidus parzina$anu, mednieki bija un bis nozimigakie partneri ACM apkaro$ana
(Guberti et al., 2022; Stonciuté et al., 2022; Grondal et al., 2025).

Lai armT mednieki ir ieintereséti stabila un veseligd meza cuku populacija, 1idzsingja
Latvijas un citu valstu pieredze rada, ka ne vienmé&r mednieki pilniba izprot un pienem
apkaroSanas pasakumus. Slimibas apkaroSanas pasakumi galvenokart ir saistiti ar populacijas
drastisku samazinasanu vai populacijas uzturéSanu loti zema Itmeni. Lai veicinatu izpratni un
sasniegtu nepieciesamos uzdevumus, nepiecieSams medniekus vairak izglitot un iesaistit
aktivitates, kas saistiti ar ACM apkaroSanas pasakumiem (Urner et all., 2021; Grondal et al.,

2025).
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2. MATERIALI UN METODES

2.1. Pétamie dati (I, II, III)

ACMV Latvija 2014. gada tika laboratoriski apstiprinats 217 meza ciikam 32 majas
ciiku novietnés.

Lai novértétu Latvija ieviestos ACM kontroles pasakumus meza ciiku populacija tika
analizéti dati par 41 ménesu periodu no 25.06.2014. (pirmais ACM apstiprinatais gadijums
Latvija) Iidz 31.10.2017.

Meza ciiku populacijas (populacijas blivuma) dati par 2014/15, 2015/16, 2016/17
medibu sezonam (no gada aprila lidz nakama gada martam) medibu uzskaites vienibu griezuma
tika iegiiti no VMD. Meza ciiku skaita novertéSanu un aprékinasanu veic VMD amatpersonas
par katru medibu uzskaites vienibu, balstoties uz iepriek$gja sezona nomedito dzivnieku skaitu
(dzimumu un vecumu proporciju), noveérojumiem (dzivnieku p&das u.c.) ka ar1 informaciju
par postijumiem lauksaimniecibai. Populacijas skaita novértéSana tiek veikta katru gadu uz 1.
aprili.

Savukart ACM epidemiologiskas situacijas novértéSanai tika izmantoti ACM
laboratoriskas uzraudzibas dati par piecam medibu sezonam (2014/2015 —2018/2019).

Lai aprékinatu meZa ciiku blivumu uz km?, balstoties uz novertéto dzivnieku skaitu medibu
uzskaites vieniba, tika izmantota programmatiira ArcGIS ArcMap 10.3.1 (ESRI, Redlands,
CA, USA (http://www.esri.com/).

Katrai laboratoriski izmekl€tajai meza ctkai bija viena individuala datu kopa, ar
informacija par datumu un vietu, kur dzivnieks nomedits vai atrasts beigts, dzivnieka vecumu
(<1 gads, 1 -2 gadi, > 2 gadi) un parauga laboratorisko izmekl&jumu rezultatu (virusa genoma
noteikSana ar PCR metodi un serologija ar ELISA metodi, kuri apstiprinati [PT metodi). Dati

ar neskaidru rezultatu netika ieklauti pétfjuma.

2.2. Petijuma teritorija (I, IL, ITI, IV)

2014. gada ACM izplatibas analizé$anai tika izdalitas Cetras teritorijas Ziemellatgale,
Dienvidlatgale, Madona un Vidzeme ar kopgjo platibu 12 909 km?2.

Pétijuma teritoriju veidoja tris dazadi Latvijas regioni, t.i., Latgales regions, kas
robezojas ar Baltkrieviju, Vidzemes regions, kas robezojas ar Igauniju, un Madonas novads,
kas atrodas starp abiem regioniem (4. attéls). Kopuma pétijuma teritorija ietvéra 20 novadus ar
kopgjo platibu aptuveni 15 146 km? No analizes tika izslégtas Daugavpils un Valmieras

pilsétas.
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4. attels. Tris pétijuma regioni: Latgales regions dienvidos, Vidzemes regions dienvidos, Vidzemes regions

dienvidos un Madonas novads (I1.).

Sakara ar ACM léno izplatibu no Latvijas Austrumiem uz Rietumiem ACM
epidemiologijas datu analizei valsts tika sadalita Austrumu (Latgale un Vidzeme) un Rietumu

(Pieriga, Zemgale un Kurzeme) dala. Rigas regions tika izsl€gts no analiz€m (5. attgls).

[Iriga
7 Study area East

E Study area West
N

5. attels. Sesi statistikas regioni Latvija, kas sadaliti Austrumu un Rietumu dala. Riga analize netika ieklauta
(I1L).
Lidzdalibas epidemiologijas pétijuma tika iesaistiti dalibnieki (mednieki) no 5 Latvijas

statistiskajiem regioniem (Kurzemes, Latgales, Pierigas, Vidzemes un Zemgales).

2.3. Laboratoriska diagnostika (I, I1, IIT)

Paraugu laboratorisko izmekléSanu uz ACM virusa genomu un ACM specifiskajam
antivielam veica ACM nacionala references laboratorija — Partikas dro$ibas, dzivnieku
veselibas un vides zinatniska institita "BIOR" (BIOR) Dzivnieku slimibu diagnostikas
laboratorija. Asins paraugus no nomeditajam meza cikam izmekl&3anai uz antivielu un ACM
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genoma klatbiitni nonéma mednieki. Savukart paraugus no atrastajam beigtajam meza cikam
organu (nieru, liesas, limfmezglu) vai kaulu smadzenu paraugus nonéma PVD inspektori un tos
izmekl&ja uz ACM genoma klatbiitni.

Laboratorijas procediiras ACMV genoma noteik3anai ar PCR vai antivielu noteik$anai
ar ELISA palidzibu ir aprakstitas ieprieks (Schulz et al., 2019b).

2.3.1 Virusa genoma noteikSana

2014. un 2015. gada ACM genoma noteik3ana tika veikta ar reala laika PKR, bet no
2016. gada tika izmantots Eiropas Savienibas ACM references laboratorijas izveidotais UPL
protokols.

Virusa DNS tika ekstrahéta, izmantojot automatizéto nukleinskabju izol€Sanas sistému
NucliSENS® easyMAG® (bioM¢érieux, Francija) saskana ar razotaja noradijumiem.
Ekstrakcijas efektivitates un amplifikacijas kontrolei izmantoja heterologo ieks$gjas kontroles
DNS (intype IC-DNA; QIAGEN, Vacija), ievérojot Hoffmann et al. (2006) aprakstito principu
(Lamberga et al., 2022).Polimerazes kédes reakcija (PKR) ACM virusa genoma noteikSanai
tika veikta saskana ar Eiropas Savienibas references laboratorijas ACM diagnostikas protokolu
(Fernandez-Pinero et al., 2013).

Rezultati tika registréti ka kvantifikacijas cikla (Ct) vertibas un interpretéti ka pozitivi
vai negativi atbilstosi iegiitajam Ct vertibam.

2.3.2. Serologiskie izmekléjumi (ELISA un IPT)

Serologiskie izmeklgjumi tika veikti, lai noteiktu ACM virusam specifiskas antivielas.
Asins seruma paraugu izmekl€Sanai saskana ar raZzotaja noradijumiem tika izmantots
komerciali pieejamais blok&josas ELISA tests Ingezim PPA Compac (11.PPA.K.3, Ingenasa,
Madride, Spanija).

Papildus ELISA izmeklgjumam seruma vai organu Skidruma paraugi tika izmekl@ti,
izmantojot netieSo iminperoksidazes testu (IPT) saskana ar Eiropas Savienibas ACM
references laboratorijas diagnostikas protokolu (European Union Reference Laboratory for
ASF, 2018). IPT tika izmantots zemu antivielu titru noteikSanai, kurus nebija iesp€jams

identificét ar ELISA.

2.4. Lidzdalibas epidemiologijas pétijums (IV)

Lidzdalibas epidemiologija ir veterinaras epidemiologijas metode, kas papildina
tradicionalas epidemiologiskas pieejas, integréjot socialo un uzvedibas zinatnu metodes.
Lidzdalibas epidemiologija fokusgrupas tiek izmantotas ka kvalitativa datu vakSanas metode,
kas balstas uz meérktiecigi atlasitu dalibnieku diskusijam, lai identificétu vietgjas zinasanas,
uzvedibas modelus un uztveri par dzivnieku slimibam un to kontroli. ST pieeja lauj integrét
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ieintereséto pusu praktisko pieredzi epidemiologiskaja analiz€ un uzlabot slimibu uzraudzibas
un kontroles stratégiju efektivitati (Chambers, 1994; FAO, 2011).

Lidzdalibas epidemiologijas pétijumam, lai aptvertu visu Latvijas teritoriju, tika
iesaistiti dalibnieki (mednieki) no pieciem Latvijas statistiskajiem regioniem (Kurzemes,
Latgales, Pierigas, Vidzemes un Zemgales). Katra regiona tika organizétas divas fokusgrupu
diskusijas. P&tfjums tika Tstenots sadarbiba ar Latvijas mednieku organizacijam (“Latvijas
Mednieku asociacija” un “Latvijas Mednieku savieniba”) laika posma no 2019. gada aprila lidz
julijam. Katra fokusgrupas diskusija piedalijas tris lidz ses$i mednieki, kuri tika merktiecigi
atlastti, lai apkopotu dazadus mednieku viedoklus un uzskatus. Diskusijas tika strukturéta divas
dalas. Pirmaja tika diskutéts par ACM ierobezoS$anas pasakumu pienemsanu, bet otraja dala tika
identificéti ierobezojosie vai motivgjosie faktori, kas varétu ietekmét mednieku atbalstu ACM
pasivajai uzraudzibai.

P&tljuma izmantotas lidzdalibas metodes tika pielagotas no Calba et al. (2015) un
Schulz et al. (2016). Latvija izstradata un pielietota metodologija tika izmantota arT Igaunija
(Urner et al. 2020). Lidzdalibas metozu rezultati tika analiz€ti puskvantitativa veida un

ierakstito diskusiju kvalitativie rezultati tika ieklauti aprakstosa veida.

2.5. Apkarosanas pasakumu novértéesana (IL, IV)

Lai analizétu ACM kontroles pasakumu ietekmi uz meZa ciiku populaciju vai novertétu
periodisko ACMV genoma izplatibu, katram periodam tika noteikts piemeérots kontroles
periods, kura laika tika 1stenots konkrétais pasakums. Nosakot kontroles periodu, tika izvéleta
tada pati sezona sezonu un ménesu skaits ka perioda, kura tika piemerots attiecigais pasakums.
Vislabak biitu, ja kontroles perioda netiktu istenots neviens cits pasakums, kas varétu ietekmét
saistitos parametrus (pieme&ram, nomedito meZza ctuku skaita palielinasanos/atklato beigto
dzivnieku skaita palielinaSanos). Attiecigi daziem pasakumiem kontroles periodi bija jaizvélas
pirms un citiem - p&c periodiem, kad pasakumi tika piemeroti.

Péttjuma tika analizéti sekojosi ACM kontroles pasakumi, novértgjot to ietekmi uz
atrasto beigto un nomedito meZa ciiku paraugu proporciju vai ACMV genoma prevalenci:

M1 Atlidziba par zinoSanu par atrastajiem meZza ctiku likiem;
M2 Atlidziba medniekiem par nomeditam meZza cukam,;

M3 Dzingjmedibu ierobezojumi;

M4 Atlidziba par sivénmasu medisanu;

M5 Atlauja meza ciiku medibas izmantot klusinatajus un nakts redzamibas ierices.
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Lai novértétu mednieku apmierinatibu ar ACM apkaro$anas pasakumiem un
iesaistitajam pusém (personam un institlcijam), tika izmantota sadarbibas diagramma.
Mednieki uzskaitja ACM apkaro$anas pasakumos iesaistitds puses un kontaktESanas
regularitati, sadarbibas ietvaros, apziméja ar bultam (sakot no “Nav kontaktu/sadarbibas” lidz
“regulara/ikdienas sadarbiba”). Savukart katrs individuali noveért€ja sadarbibas kvalitati ar katru
iesaistito pusi ar emociju zZimi (Apmierinats, Neitrals vai Neapmierinats) (6. att€ls.).

Lai noteiktu mednieku atbalstu ACM apkaro$anas pasakumu efektivitatei, tika izmantota 100
stikla lodites, kuras tika sadalitas proporcionali katra pasakuma efektivitatei.

Lai novertétu uzticésanos, mednieki izmantoja 100 stikla lodites, kuras proporcionali to
uztic&Sanas Iimenim sadalija pie katras no ACM apkaro3anas pasakumos uzskaititas iesaistitas
puses.

Dalibniekiem izverteSanai tika prezentéti sekojosi apakaroSanas pasakumi:

- Zogu izmanto$ana;
- Medibu aizliegums;
- Profesionalu mednieku iesaistiSana medibu intensific€Sanai (t.sk. policija un armija);
- Selektivas sivenmasu medibas;
- Medibu finansiala stimulé$ana;
- Intensiva beigto meza ciiku mekl€Sana un iznicinaSana.
Medniekiem bija iesp&ja pievienot papildus savus kontroles pasakumus. mednieki ar

emociju zimju palidzibu izteica savu personigo viedokli par katru apkaro$anas pasakumu.

No contact 0)
EITIIIIIIIIIITITIIIIIIIIITY) Rare contact (1)
Regular contact (2)

Daily contact (3)  happy (1) neutral (0) unhappy (-1)

VV 9

6. attels. Bultas un smaidini, kas tika izmantotas kontaktu biezuma darbibas kvalitates novertésanai (IV.).

2.6. Pasivas uzraudzibas novertésana (IV)

Ietekmes diagramma tika izmantota, lai noveértétu mednieku sagaidamas negativas un
pozitivas ieviesto pasakumu sekas, ja tiek atrasta beigta meza ciika un tiek zinots par to.
Dalibnieki uzskaitija visas paredzamas sekas (gan pozitivas, gan negativas) un proporcionali
gaidamajai ietekmei noverteja sekas, sadalot 100 stikla lodites.

Lai noverteétu mednieku motivaciju aktivak iesaistities beigto meza ciiku mekleéSana un

zinoSana (ACM pasiva uzraudziba) tika piedavati sekojosi pasakumi:
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- Kompensacijas palielinaSana;

- Virusa aprites meza ciuku populacija samazinasana (atrodot, nemot paraugus un iznicinot

beigtas meza ciikas);

- Tikai zinoSana par beigtam meza ciikam bez turpmaka darba medniekam

- Atgriezeniska saite par atrastas beigtas meza ciikas laboratorisko izmekl&umu rezultatiem.
Lai novértétu atbalstu katram pasakumam un ta pienemsanu un motivaciju tika

izmantota stikla lodites, kuras tika sagrup€tas proporcionali katras aktivitates pienemsanai.

2.7. Statistikas analize (11, 111, IV)
Statistiskas analizes tika veiktas, izmantojot programmatiras pakotni R (http:/www.r-

project.org., R Core Team, 2015). Ticamibas intervali tika aprekinati saskana ar Clopper un
Pearson. P-vértiba 90 <0,05 tika uzskatita par statistiski nozimigu.

Populacijas datu un saistibas starp potencialajiem riska faktoriem lielakai iesp€jai atklat
ACM porzitivos paraugus un ACM laboratorijas testa rezultatu statistiska analize tika veikta
saskana ar Nurmoja, et al. (2017) aprakstito.

Iespejamas sakaribas starp vecumu, testa rezultatu, ka ar1 parauga iegliSanas veidu
(nomedita vai atrasta beigta) un testa rezultatu tika parbauditas izmantojot FiSera testu. Tika
aprékinata ACM genoma pozitivo meZa ciiku attieciba (virusa izplatiba jeb prevalence) un
ACM specifisko antivielu pozitivo meZaciiku attieciba pret izmeklétajam (seroprevalence) ar
attiecigiem 95% ticamibas intervaliem un analizéta So raditaju dinamika laika.

Potencialas populacijas blivuma atskiribas dazadas medibu sezonas tika analizétas,
izmantojot neparametrisko Kruskal-Wallis testu. Ja tika konstat€ta statistiski nozimiga
atSkiriba, tika veikti paru Mann-Whitney U testi. Lai kontrolétu 1. tipa kliidu vairakkartgjai
testeéSanai, Sajos salidzinajumos tika izmantota Bonferroni korekcija.

Ticamibas intervali katra medibu sezona un katra pétjjuma apgabala, tika aprekinati
saskana ar Clopper & Pearson (1935).

Tika aprekinati visu iesaistito puSu visu ACM apkaro$ana iesaistito pusu vertgjumi
katras individualas grupas ietvaros un visu grupu vid€jie rezultati.

Proporcionala katra raditaja novertéSana tika analiz&ta un salidzinata.

Pieméram, lai novértétu uzticéSanos uzskaititajiem apkaroSanas pasakumiem tika veikts
sekojoSs aprekins:

UzticeSanas vidgjais raditajs 7CMi, tika aprékinats ApkaroSanas pasakums CMi

{1,....,28}, kurus uzskaitija dalibnieki.
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Pirmaja posma tika aprékinata kontroles pasakumiem Pj pieskirta stikla lodiSu
proporcija, stikla lodisu skaits GBij, kas pieskirtas kontroles pasakumam CMj no grupas Gj ar
j € {1,...,10} attieciba pret ZjCM, kontroles pasakumu skaits CM, kas uzskaititi grupa Gj.
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3. REZULTATI

3.1. ACM epidemiologiska izplatiba meZa ciiku un majas ciikku populacija Latvija (I)

(Latgales - dienvidu regions), kas atrodas uz robezas ar Baltkrieviju (7. attéls). Tiek uzskatits,

ka viruss Latvija nonaca ar infic€tam meza ciikam 2014. gada jiinija.

| R @ Domestic pig outbreaks

@ \Wild boar cases

LN: Latgale-North
LS: Latgale-South
M: Madona

A: AlGksne

V; Vidzeme

7. attels. ACM saslim$anas gadijumu lokalizacija majas un meZza ciiku populacija Latvija 2014. gada (L.).

Latgales dienvidu regiona lidz 2014. gada tika konstatéti 77 meza ciiku saslim$anas
gadijumi. Latgales - ziemelu dala pozitivi dzivnieki (n = 9) tika konstateti tikai no augusta lidz
oktobrim. TieSu saikni starp abiem atSkirigajiem perékliem (Latgale-Dienvidi un Latgale-
Ziemeli) nevargja identificét.

Otrs ACM skartais regions bija Latvijas Vidzemes ziemelos (2014. gada jilija), kas
robezojas ar Igauniju. lesp&jams, ka virusa izplatiSanos izraisija nelikumiga ciiku vai meza cuku
blakusproduktu izmeSana meza. Pirmie pozitivie saslimSanas gadijumi 2014. gada septembr1
tika registréti arT Igaunija. Tika secinats, ka infekcija izplatijusies no Vidzemes regiona Latvija
uz Igaunijas dienvidiem.

TreSais ACM skartais regions bija Madona. Virusa ievazasana, iespéjams, notika jilija
vida vai beigas, laika, kad Latgales regiona tika noveérota paaugstinata virusa aktivitate, tomér
joprojam nav skaidrs, ka ACM viruss nonaca Madona.

Latgales dienvidos un Vidzemé infekcija turpinaja izplatities, 1e€ni un lokali ar nemainigi
zemu prevalenci (zem 3 %).

2014. gada ACM Latvija tika apstiprinats 32 majas ciiku novietnés, kuras bija 585

dzivnieki. Uzraudzibas ietvaros tika nonemti un izmekl&ti 147 majas ciiku paraugi, no kuriem
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69 dzivniekiem bija pozitivi rezultati uz ACM virusu ar PCR metodi, savukart septinas ciikas
bija gan seropozitivas, gan PCR pozitivas.

87,5 % tika klasificéti ka primarie uzliesmojumi, bet 12,5 % ka sekundarie saslimsanas
gadijumi. 16 primaros saslimSanas gadijumus, visticamak, izraisija €diena atlieku izbarosSana,
bet 12 uzliesmojumus vargja saistit ar aktivo infekciju meza ciiku populacija. Sekundaros
saslim$anas gadijumus izraisija cilvéku kontakti starp novietném.

Kopa 2014. gada meza ciikam tika apstiprinati 216 ACM gadijumi. 175 (71,4 %) no

visiem pozitivajiem, piedergja dzivnieku grupai (n=245), kuri tika atrastas beigti (1. tabula).

Regions Area size  Estimated WB  Hunted WB found Cases
(infected  density WB dead
counties)
km? (animals/km?)  (PCR+) (PCR+)
Prevalence  Prevalence
Latgale-North 4166 2000 973 10 9
(0,5) (2) (7)
0,2% 70%
Latgale-South 2974 1800 838 39 84
(0.6) (24) (60)
2.9% 67,4%
Madona 2962 2000 290 24 13
(0.7) (0) (13)
54%
Vidzeme 2807 2000 666 122 110
(0,7) (15) (95)
2.3% 88%
Total 12,909 7800 2765 245 216
(0,6) (41) (175)
1,5% 71,4%

? One ASF case from the Aliiksne region which is linked epidemiologically and geographi-
cally with cases in south Estonia is not included in this table.

1. tabula. ACM laboratorisko izmeklgjumu rezultati nomeditam un atrastam beigtam meZa ctikam infic€tajos

Latvijas regionos 2014. gada (I.).

No 2765 nomeditajam meza ciikam 41 (1,7 %) bija PCR pozitivas. Kopuma 24 (0,9 %)
no 2475 testétajiem dzivniekiem bija ACM antivielas; no kuram 14 bija ar1 PCR pozitivas, bet

13 dzivniekiem bija tikai antivielas.

3.2. ACM apkaro$anas pasakumu un epidemiologisko datu analize (II)

Par laika periodu no 25.06.2014. 1idz 31.10.2017. (41 menesis) analizei bija pieejami
12978 datu ieraksti. No tiem 5224 ieraksti bija no Latgales regiona, 5379 no Vidzemes regiona

un 2375 no Madonas novada.
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Tika konstatéta sakariba starp meza cuku vecumu un pozitiviem laboratorisko testu

rezultatiem (gan ACMV genoma, gan serologijas). Analizgjot visus paraugus, pozitiva testa

rezultata iesp&jamiba bija lielaka jauniem dzivniekiem . Varbiitiba, ka paraugs, kas nemts no

beigta dzivnieka, ir no jaunaka dzivnieka, bija ievérojami lielaka salidzinajuma ar vecakam

meza cikam. Varbitiba konstatét pozitivu testa rezultatu beigtam meza ciikam bija ievérojami

lielaka neka nomeditiem dzivniekiem (2. tabula).

Carcass type (hunted/found dead)

P <0.001

ASFV genome detection
OR (95% CI) | 0.55 (0.47-0.64)
p <0.001

Age Serology

OR (95% CI) | 0.72 (0.60-0.87)
p <0.001

Carcass type (hunted/found dead)
OR (95% CI) | 0.70 (0.60-0.82)
P <0.001

ASFV genome detection
OR(95% CI) | 192.51 (157.37-235.49)

Serology

P

<0.001

OR (95% CI)

9.30 (6.83-12.67)

2. tabula. Sakaribas starp potencialajiem riska faktoriem ("vecumu un parauga veidu") un pozitiviem

laboratorisko testu rezultatiem (ACMYV genoma noteik$ana un serologija) un sakariba starp vecumu un izmekleta

parauga veidu (IL.).

Tika konstatétas islaicigas populacijas blivuma izmainas: Salidzinot ar 2011./2012.

gada medibu sezonu, meza ciku blivums biitiski samazinajas, sakot no 2014. gada lidz

2016./2017. gada medibu sezonai (p < 0,001) (8. att€ls).

15
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8. attels. Meza ciiku populacijas blivuma izmainas laika gaita (II.).

41 meénesa ilgaja pétijuma perioda ne ACM virusa prevalence, ne seroprevalence statistiski

bitiski nemainijas (9. attels).
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9. attéls. Noverteta ACMV prevalence (augsgja dala — ACM virusa genoma noteiksana ar PCR; apaksgja dala

— ACM specifisko antivielu noteik§ana). Stabini att€lo punktu novertgjumus, bet svitras — 95 % ticamibas

intervalus (I1.).

Turpmakajai analizei tika izveleti modeli ar viszemako Deviances informacijas kriterija

(DIC) vertibu (3. tabula). Neviens no ACM kontroles un ierobezo$anas pasakumiem neradija

butisku ietekmi uz interes€joSo mainigo lielumu (atrastajiem beigto un nomedito meza ciiku

paraugu proporcija vai novértéta ACMV genoma prevalence).

Incentives to all persons who report dead wild boar to the veterinary

H,1 No effect on the proportion of animals found dead

0.72

authorities (M1) H,2 No effect on the estimated virus prevalence 1.20
Incentives to hunters for hunted wild boar (M2) H, No effect on the proportion of hunted animals 0.65
Restrictions on driven hunts (M3a) H, No effect on the estimated virus prevalence 0.61
Restrictions on driven hunts (M3b) H, No effect on the estimated virus prevalence 0.58
Incentives for hunting adult and sub-adult female wild boar (M4a) | H, No effect on the proportion of hunted animals 0.09
Incentives for hunting adult and sub-adult female wild boar (M4b) | H, No effect on the proportion of hunted animals 0.78
Permission to use sound moderators (silencers) and night vision H,1 No effect on the proportion of hunted animals L71
devices for wild boar hunting (M5) H,2 No effect on the estimated virus prevalence 1.30

32



3. tabula. Daudzfaktoru analizu rezultati par kontroles pasakumu ietekmi uz ACMV genoma prevalences
novertgjumu, ka arT uz medtto dzivnieku vai atrasto miruso dzivnieku proporciju. *Vidgja

vertiba/standartnovirze >1,96, kas norada uz nozimibu statistiski (II.).

Samaksa par katru atrastu beigtu meza ciiku, lai motivétu pazinoSanu (kontroles
pasakums M1), deva lielaku ietekmi uz aplésto ACMV genoma prevalenci (1,20) neka vairums
citu pasakumu. Tom@r starpiba starp noverteto prevalenci abos laika periodos bija gandriz nulle.
Art atlauja izmantot klusinatajus un nakts redzamibas ierices meza ciiku medibas (kontroles
pasakums M5Y), Skiet, radija lielaku, lai gan nebitisku, ietekmi uz nomedito meZza ciiku ipatsvaru
un aplésto ACMV genoma izplatibu. Turklat nomedito meZa ctiku skaits bija lielaks laikposma,
kad tika Tstenots kontroles pasakums MS5.

Maksajumi medniekiem, lai motivétu meza ciiku medibas (kontroles pasakums M2)
statistiski nozimigi neietekm&ja nomedito dzivnieku 1patsvaru, tacu laika, kad $is pasakums tika
piemérots, nomedtto dzivnieku skaits bija mazaks neka laika, kad tas netika piemérots.

Novertéta ACMV genoma prevalence bija lielaka laika, kad tika ierobeZotas
dzingjmedibas (kontroles pasakumi M3a un M3b), salidzinot ar laiku, kad dzingjmedibas netika
ierobeZotas. Tomer kontroles pasakuma M3 ietekme uz aprekinato ACMV genoma prevalenci
nebija biitiska. ArT maksajumi, lai motivétu medit sivénmates (kontroles pasakums M4a un
M4b) neuzradija statistiski nozimigu ietekmi uz nomedito meZa ciiku Tpatsvaru neviena no

periodiem, kuros tie tika pieméroti (3. tabula).

3.3. Pétijjuma izmantoto uzraudzibas datu raksturojums (III)

Analizei tika izmantoti 60 166 datu ieraksti par izmekléto meza ciiku vecumu un
laboratorisko izmekl€jumu rezultatiem par laika periodu — no 2014. gada 1. aprila (2014/2015
medibu sezonas) Iidz 2019. gada 31. martam. Datu ieraksti, kuros nebija informacijas par
vecumu, tika iznemti no vecuma analizes (n = 1622).

Visos regionos lielaka dala paraugu tika nemti no dzivniekiem, kas bija vecuma no 1
lidz 2 gadiem. Aktivaja uzraudziba iegiito paraugu skaits bija ieverojami lielaks neka pasivaja

uzraudziba iegiito paraugu skaits (10. attéls).
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10. attéls. Paraugu skaits, kas iegliti aktivas vai pasivas uzraudzibas ietvaros austrumu un rietumu regiona,

iedaliti tris dazadas vecuma grupas (<1 gads, 1-2 gadi, >2 gadi) (IIL.).

Latvijas rietumu regionos ieglito paraugu skaits bija nedaudz mazaks neka austrumu
regionos, tacu atskiribas paraugu liclumos nebija biutiskas. Austrumu apgabala testéto meza
cuku paraugu skaits sasniedza maksimumu 2015./2016. gada medibu sezona, savukart Rietumu
apgabala paraugu skaits laika gaita palielinajas un sasniedza maksimumu 2017./2018. gada

medibu sezona (10. attls).

3.4. Afrikas ciiku méra laboratorisko izmekléjumu rezultatu analize (I1I)

1. grupa. 1. grupa tika apkopoti visi paraugi ar PCR pozitivu rezultaitu uz ACMV
neatkarigi no serologiska rezultata (negativs, pozitivs vai nav izmekléjuma). Gan austrumu, gan
rietumu regionos prevalence bija visaugstaka to dzivnieku grupa, kuri bija jaunaki par 1 gadu
(vidgja prevalence Austrumos: <1 gads: 0,048, 1-2 gadi: 0,033, >2 gadi: 0,020; vidgja
prevalence rietumos: <1 gads: 0,063, 1-2 gadi: 0,037, >2 gadi: 0,037) (11. attels). Sie rezultati

ir lidzigi tiem, kas iegti katra atseviska pétijuma regiona. .
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11. attels. ACM PCR pozitivo paraugu prevalences novertejumi, nenemot veéra to serologisko testu rezultatus,
sadaliti pec vecuma grupam, pétijuma regioniem (austrumiem un rietumiem) un medibu sezonam. Linijas

norada 95 % ticamibas intervalus (IIL.).

Abos pétijuma regionos un visas medibu sezonas nomedito vai atrasto beigto meza ciiku
prevalences aprékini, kas uzradija 1. grupai atbilstoSus rezultatus, bija ievérojami augstaki
(aptuveni 35 reizes augstaki) pasivas uzraudzibas ietvaros nemtajiem paraugiem neka aktivas

uzraudzibas ietvaros nemtajiem paraugiem (12. attels).
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12. attels. ACMV PCR-pozitivo paraugu prevalences novértéjumi, neatkarigi no to serologisko testu rezultatiem,

iedaliti péc paraugu izcelsmes (aktiva vai pasiva uzraudziba), pétijuma regioniem (austrumi un rietumi) un

piecam medibu sezonam. Linijas norada 95 % ticamibas intervalus (II1.).
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2. grupa. 2. grupa apvienoja visus paraugus ar seropozitivu un negativu PCR testa
rezultatu uz ACMV. Atskiriba no 1. grupas netika novérotas biitiskas atSkiribas prevalences
aprekinos starp dazadam vecuma grupam, lai gan seropozitivo dzivnieku vidgja prevalence bija
lielaka meza cukam, kas vecakas par 2 gadiem (vid€ja prevalence austrumos: <1 gads: 0,024,
1-2 gadi: 0,025, >2 gadi: 0,035; vidg&ja prevalence rietumos: <1 gads: 0,020, 1-2 gadi: 0,016,
>2 gadi: 0.020). Tomer, jo Ipasi austrumos p&d&ja medibu sezona, paraugi ar seropozitivu
rezultatu ievérojami biezak tika iegiiti dzivniekiem, kas vecaki par 2 gadiem (<1 gads: 0,007
(KI: 0,003-0,014), 1-2 gadi: 0,027 (KI: 0,020-0,036), >2 gadi: 0,059 (KI: 0,046-0,074)) (13.
attels).

Ar1 austrumos seroprevalence sakotng&ji palielinajas, tacu, vélak, 2017/2018 un
2018/2019 medibu sezonas, tika novérots samazinajums. ST tendence tika novérota visas tris
vecuma grupas. Rietumos vid€ja prevalence katra vecuma grupa bija zemaka neka austrumu
regiona. Tomér laika gaita ar rictumos tika novérots seroprevalences pieaugums (13. att€ls).

3. grupa. 3. grupa tika analiz&ti visi paraugi ar pozitivu PCR rezultatu uz ACMV un
seropozitivu testa rezultatu. Prevalences raditaji 3. grupas meditiem dzivniekiem bija loti zemi.
Austrumu un rietumu apgabalos visaugstaka prevalence tika konstatéta paraugos, kas iegtiti no
dzivniekiem, kuri jaunaki par 1 gadu (maksimala prevalence 0,025). Abos regionos prevalences
novertejumi bija lidzigi. Uz nov@érojumu perioda beigam, t. 1., 2018/2019. gada medibu sezona,
tika noverots neliels samazinajums.

4. grupa. 4. grupa tika analizeti visi paraugi ar pozitivu ACMV PCR un seronegativu
testa rezultatu. Lidzigi ka iepriek$&jas grupas, visaugstakie prevalences raditaji bija
dzivniekiem, kas jaunaki par 1 gadu. Tas galvenokart attiecas uz Latvijas austrumu regioniem
(maksimala prevalence 0,026). Lidzigi ka 3. grupa, atSkiribas prevalences raditajos starp abiem
pétijuma apgabaliem nebija biitiskas. Turklat prevalences raditaji laika gaita samazinajas abos

apgabalos.

3.5. Mednieku iesaiste ACM kontrolé: lidzdalibas epidemiologijas pétljuma rezultati
Iv)

No 2019. gada aprila lidz jalijam Latvija tika organizétas kopuma 10 fokusgrupu
diskusijas, katra Latvijas administrativaja regiona — divas, tadgjadi nodroSinot pilnigu
teritorialo parklajumu. Diskusijas kopuma piedalijas 50 dalibnieki (mednieki), no kuriem 49
bija viriesi un 1 sieviete. Dalibnieku vidg€jais vecums bija 50 gadi. Dalibnieki kopuma
identificéja 27 ACM kontrolé iesaistitas puses. Visas desmit fokusgrupas ka nozimigakas

iesaistitas puses mingja Partikas un veterinaro dienestu (PVD), VMD un pasvaldibas. Astonas
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grupas starp iesaistitajam pus@m nosauca ari medniekus, savukart septinas — mednieku
organizacijas.

Tr1s lidz piecas reizes tika pieminéti sabiedriskie médiji, zemes 1pasnieki, Zemkopibas
ministrija (ZM), akciju sabiedribu "Latvijas valsts mezi", Valsts policija, BIOR zinatnieki,
lauksaimnieki, sabiedriba un mezizstrades uznémumi. Blakusproduktu parstrades uznémumi
tika min&ti divas reizes. Vienu reizi tika piemin€ts mednieku zurnals, Iekslietu ministrija,
laboratorija, veterinararsti, individualie mednieki, Valsts robezsardze, PaSvaldibas policija,
Eiropas Komisija, valsts plaSsazinas lidzekli (TV un radio), Zemnieku saeima, Valsts vides

dienests un dzivnieku aizsardzibas organizacijas (14. att€ls).

Stakeholder Mentions by groups Weighted average frust Rank

Food and Veterinary Service 10 2% ) 1

Hunters 8 HT 284 2
Hiunting orgaaisation 7 [ EE) 3

State Forest Service 10 B 12 4

Hunters' magazine 1 E 1 099 5
Institute BIOR 3 B o097 6
Municipal administration 10 B 0.7 7
Ministry of Intesior 1 B 0.68 8
Laboratory 1 B 0.68 8
Famers 3 | 0.57 9
Landowners 4 F 0.41 10
Media 5 B 0.38 11
Society 3 E 0.29 12
Veterinarian 1 E 0.24 13
Ministry of Agriculture 4 K 0.2 14
Logging companies! workers 3 [ 0.14 15
“Latvia's State Forests” 4 ] 0.13 16
State Police 4 | 0.05 17
Individual hunters 1 0 18
State Border Guard 1 0 18
Municipal Police 1 0 18
Euwropean Commission 1 0 18
Mational media (TV & Radio) 1 0 18
Farmers' parament 1 0 8
State Emvironmental Service 1 0 18
Disposal company 2 0 18
Animal protection organisations 1 0 18

14. attéls. Desmit pétijuma iesaistito grupu nosauktas ACM apkaroSanas pasakumos iesaistitas puses, sakartotas

péc mednieku uzticibas tam, ka tas isteno ACM kontroles pasakumus (IV.).
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o | 1 State Exvironmental Service | 1 075

o2l | 1 Socksy | & i 0.57

| 1 Veterinarian B T
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0 0 Murnicipal Police [ 1 0
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0 0 Farmery' parkament 0 025

03 ] Disposal company 0 02

04 0 Miristry of Interior 0 06
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vy [ I

15. attels. Petijuma iesaisttto grupu uzskaititas iesaistitas puses, sakartotas peéc mednieku kontaktu biezuma un

kontaktu kvalitates (IV.).

Vislielako uz dalibnieki pauda PVD, kam seko mednieki, mednieku organizacijas un
VMD (14. attels). Vislielakais dalibnieku kontaktu skaits (kvantitate) bija ar citiem medniekiem
un procesa iesaistitajam pusém, t. i., BIOR laboratoriju, PVD, VMD, mednieku organizacijam
un pasvaldibu administracijam (15.att€ls). Kontaktu kvalitate bija augstaka tam iesaistitajam
pus€m, ar kuram bija regulari kontakti. Mednieki izteica veélmi vairak komunic@t ar iestadém,
lai varétu paust savu viedokli un dalities pieredze.

No visiem ACM kontroles pasakumiem vakcinacija bija vislabak pienemtais pasakums,
kas san€ma ar1 visaugstako apmierinatibas noveértéjumu, kam sekoja medibu veicinaSanas
pasakumi, intensivas medibas un biodrosibas pasakumi. Pastiprinatas sivénmasu medibas guva
zemaku uzticibas noveértéjumu, un dalibnieki tas neuzskatija par vélamam. Zogu ieriko3ana,
policijas vai armijas iesaistiSana un medibu aizliegums bija kontroles pasakumi, kuriem
mednieki uztic€jas vismazak, un tie sanéma viszemako apmierinatibas vertejumu (16. attels).
Citi vertgjuma ieklautie kontroles pasakumi, kas tika minéti tikai trTs reizes vai mazak, bija,
pieméram, mednieku izglitoSana par visiem ar ACM saistitiem jautajumiem, dazadas medibu
metodes, sabiedribas piekluves ierobezoSana platibam, kuras konstatétas ar ACM inficgtas
meza ciikas, indéSana un putnu vai siko plés€ju medibas.

Mednieki uzskatija, ka izdevumus, kas medniekiem rodas, piedaloties ACM kontroles

pasakumos, ir jakompens€. Tomér, medibas, kuras motivé tikai nauda, tika uzskatitas par
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neétiskam. IzglitoSana un biodrosibas uzlaboSana samazinatu ACM izplatibu. Pastiprinatas
sivenmasu medibas tika uzskatitas par piemérotu pasakumu meza ciuku populacijas
samazinasanai, bet ne par uzticamu ACM ierobezosana. Turklat ta istenoSana netika atbalstita
medibu &tikas apsvérumu del, jo pasi atneSanas un zidiSanas sezonas laika. Medibas arpus
atneSanas sezonas ir pienemamakas. Mednieki izteica bazas, ka policijas vai armijas iesaistiSana
medibas un pastiprinatas matisu medibas varétu izraisit ACM izplatiSanos, nevis ta kontroli.
Turklat dalibnieki pauda bazas, ka policija vai armija varétu nogalinat meza ciikas nepiemérota

val neétiska veida.

Trust Control Measures Satisfaction
(Piling) (Smileys)
B 26 Vaccination [ 0.9
B 24« Incentives for hunting 0.67
B a7 Intensive hunting 0.55
E 1.8 Biosecurity Measures 0.87
[ 0.84 Increased hunting of female WB -0.6
i 0.3 Increased carcass search and removal -0.34
| 0.27 Fencing -0.57

I

0.26 Involvement of police/army
0 Ban of hunting
16. attels. Kontroles pasakumi, kurus identific€ja vismaz Cetras no desmit p&tijuma iesaistitajam grupam,

sakartoti atbilstosi uzticé$anas Itmenim to efektivitatei ACM ierobeZzo$ana un mednieku apmierinatibai ar $o

pasakumu Tstenosanu (IV.).

Attieciba uz pasivo uzraudzibu mednieki min€ja 31 iesp&jamas sekas. Lai gan vairakas
grupas nespéja nosaukt nevienu pozitivu pasivas uzraudzibas seku piemeru, zinoSana par beigto
mezZa ciku Iikiem bija uzskatama par pozitivu ricibu, jo ta var palidzét kontrolet ACM. Visas
parg§jas pasivas uzraudzibas sekas tika uzskatitas par negativam (17. attéls). Fokusgrupu
diskusijas tika pieminéts pasaizliedzigs pienakums un mednieku ieinteresétiba darit visu, kas ir
vinu spekos, lai kontroletu ACM. Tika identificétas vairakas problémas, tostarp papildu darbs,
laika patérin$ un meza ciku Iiku aprakSanas izmaksas. Dalibnieki mingja, ka sakoties ACM
epidémijai vini jutuSies Sokéti, kad saskaruSies ar pienakumiem, ko viniem uzlika valsts
noteikumi un rikojumi. Triika informacija par veicamajiem pasakumiem un meza aprakt meza
ciiku Iikus bez palidzibas vai atbilstoSiem tehniskiem lidzekliem, bija apgriitinosi. Dalibnieki
uzskatija, ka paSreiz€ja finansiala kompensacija ir nepietiekama, jo laiku, kas viniem javelta
attiecigajam darbibam varétu izmantot veicot ienesigakas darbibas, vai laiku pavadot kopa ar

gimeni.
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Iesp&jamais infekcijas izplatibas samazinajums meza ctiku populacija tika uzskatits par

lielako motivaciju. Tam sekoja pasreizgjas darba slodzes samazinaSana, aprobezojoties tikai

zinoSanai par beigtam meza ciikam, paSlaik izmaksajamas kompensacijas palielinasana un

detalizeta atgriezeniska saite par konstatéto meza ciiku veselibas stavokli (18. attéls)

Rank Trust
1 3.62 pos
2 3.17 Neg
3 234 Neg
40 | 1.93 Neg
s 1.27 Neg
6 | 1.19 Neg

Consequences

Report helps controlling ASF

Knowledge that fever has retumed
Encumbrance of disposal

Lost time

Additional work, additional expenses
Redundant problems (more checks/control)

17. attels. Pasivas uzraudzibas uztvertas sekas, kuras mingja vismaz tris pétjjuma iesaistitas grupas, sakartotas

pec to videja raditaja, kas aprekinats, balstoties uz stikla lodisu sadalijumu atbilstosi to uztvertajai ietekmei uz

medniekiem (IV.).

Rank  Trust  Motivation Tool
| B 3.50 Reduction of infection pressure within the wild boar population
2 | 2.04 Ouly reporting. no farther work
S 1.63 Increase of currently paid incentives

F 1.10 Detailed feedback

18. attels. Motivacijas lidzekli, kas sarindoti p&c pieskirto stikla lodisu vidgja skaita, atbilstosi to uztvertajai

ietekmei uz mednieku vélmi iesaistities pasivaja uzraudziba (IV.).

Diskusijas mednieki paskaidroja, ka vini uzskata, ka vinu pienakums ir mazinat

infekcijas izraisito ietekmi uz meza cuku populaciju. Turklat tika mingtas griitibas bez

palidzibas aprakt likus un bailes kaut ko izdarit nepareizi. Apspriezot motivacijas lidzeklus,

dalibnieki izteica divus ierosinajumus: 1) izveidot profesionalu grupu liku aizvakSanai, paraugu

nemsanai un apbediSanai un ii) ieprogrammeét viedtalrunu lietotni, ko iedzivotaji vai mednieki

varétu izmantot, lai zinotu par atrasto liku koordinatém un augSupieladétu attélus.
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4. DISKUSIJA

4.1. ACM izplatibas tendences un dinamika Latvijas meZa ciiku populacija (I, II, III)

Neskatoties uz ilgstosi Tstenotajiem kontroles pasakumiem, ACM jau divpadsmit gadus
saglabajas un izplatas Latvijas meza ciiku populacija. Vienlaikus rezultati norada uz endémiskai
stabilitatei raksturigu situaciju, kura viruss turpina cirkulét zema intensitaté biologiski un
ekologiski noturiga veida (III). Lai novertétu epidemiologisko situaciju un nodrosinatu efektivu
slimibas uzraudzibu un kontroli, nepiecieSama sistematiska uzraudzibas sist€éma. Lidzigi
noverojumi aprakstiti arT Igaunija (Nurmoja et al., 2017), kas apliecina nepiecieSamibu saglabat
efekttvu uzraudzibu ne tikai p&c, bet arT pirms slimibas apstiprinasanas konkreta teritorija.

Schulz et al. (2019), ka art II un III p&tijuma publikacijas norada, ka novérotais meza
ciiku populacijas samazinajums pétijuma perioda, visticamak, ir saistits gan ar ACMYV izraisito
augsto letalitati meza ciikam, gan ar aktivaku populacijas reguléSanu medibu cela. Ka norada
Andersone-Lilley et al. (2010) un Kawata et al. (2013), meza ciiku populacijai Latvija, Baltija
un daudzviet citds Eiropas valstis kop$ pagajusa gadsimta seSdesmitajiem gadiem bija
raksturiga pieaugosa tendence. Saskana ar VMD dzivnieku uzskaites datiem meza cuku skaits
Latvija samazinajas no aptuveni 74 000 dzivnieku 2013. gada Iidz aptuveni 20 000 dzivnieku
2018./2019. medibu sezonas beigas, kas atbilst populacijas samazinajumam par aptuveni 73 %.
Populacijas blivuma samazinaSanas un lidz ar to ar1 konstat€to meZa ciku liku skaita
mazinaSanas varétu liecinat, ka epidémijas faze tuvojas noslegumam (Guberti et al., 2022;
European Commission, 2023). Tomér, kamér ACM nav pilniba izskausts, jaturpina efektiva
populacijas parvaldiba un uzraudziba, ka to uzsver ari EFSA (2020).

Veiktaja pétijuma tika pienemts, ka meza ciikas péc inficeSanas ar ACM klast PCR
pozitivas dazas dienas péc infic€Sanas. Aptuveni 7-10 dienu laika attistas arT antivielas pret
ACMV. Tiek uzskatits, ka PCR pozitivitate kopa ar antivielu klatbiitni asinis var saglabaties
lidz aptuveni 100 dienam péc inficéSanas, savukart péc tam dzivnieki var saglabat tikai
antivielas nenoteiktu laiku (Arias et al., 2017; Petrov et al., 2018; Zani et al., 2018; II, III).
Pamatojoties uz So pienémumu, laboratorisko izmeklgjumu rezultati tika analizeti vairakas
grupas, pienemot, ka 1. grupas dzivnieki bija inficéti pe&dejo 100 dienu laika pirms paraugu
nemsSanas, savukart 2. grupas dzivnieki bija izdzivojusi peéc ACM infekcijas (III). Janem véra,
ka atrasto dzivnieku liki biezi atradas sadaliSanas stadija, tadel no tiem nebija iesp&jams iegit
asins paraugus, un pasivas uzraudzibas laika iegtitie paraugi parasti netika testéti uz antivielam
pret ACMV (I, III).

Gan Latvija (III), gan Igaunija (Schulz et al., 2019) tika noverotas lidzigas

epidemiologiskas tendences — péc sakotnéja pieauguma, ka to aprakstija Depner et al. (2017),
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laika gaita samazinajas ACMV prevalence un piecauga seroprevalence nomeditajas meZa ciikas.
Lidzigas tendences aprakstijusi ari EFSA (2020), noradot, ka regionos ar ilgstosu ACM
cirkulaciju samazinas ASFV genoma prevalence, vienlaikus pieaugot seropozitivo dzivnieku
ipatsvaram. Turklat, 11dzigi ka Igaunija, 1. un 2. grupas prevalences novert€§jumu atSkiribas
starp medibu sezonam liecinaja par laika nobidi starp Latvijas austrumu un rietumu regioniem.

Abu prevalencu raditaji laika gaita bija salidzinami, tomér seroprevalences pieaugums
Latvijas rietumu dala notika vélak. Latvijas austrumos seroprevalence jaunakajas vecuma
grupas samazinajas no 4,1-4,3 % 2017./2018. medibu sezona Iidz 0,7-2,7 % 2018./2019.
sezona, savukart Latvijas rietumos taja pasa laika seroprevalence sasniedza augstako Itmeni —
3,3-3,9 %, tai skaita maksimumu 3,93 %, noradot uz v€linaku epidémijas attistibas stadiju.
Latvijas austrumos seroprevalence saka samazinaties 2018./2019. medibu sezona, kas kopa ar
loti zemo ACMYV prevalenci pétijuma perioda beigas varétu liecinat par slimibas izskauSanas
procesa sakumu $aja regiona, savukart rietumos seroprevalence taja pas$a sezona sasniedza
maksimumu, noradot uz vélinaku epidémijas samazinasanas fazi. Slimibas gaitu var izskaidrot
ar I1enu ACM izplatiSanos no Latvijas austrumiem uz rietumiem, un ta kopuma ir Iidziga EFSA
(2020) aprakstitajam tendencém Latvija un Igaunija. Pien@émumu papildus apstiprina EFSA
(2020) dati, kas liecina, ka 2020. gada no 106 Latvija konstatétajam ASFV pozitivajam meza
ctikam 103 tika konstattas valsts rietumu dala, savukart austrumu regiona tika identificéti tikai
tris ASFV pozitivi dzivnieki. Loti zema ACMV prevalence Latvijas austrumos un
seroprevalences samazinaSanas pétijuma perioda beigas var liecinat par 1énu ACM izplatibas
samazinasanos vai pat izzuSanu (III).

Secinajumus apstiprina 3. un 4. grupas prevalences analize, ietverot paraugus no nesen
inficétiem meditiem dzivniekiem, kas infic€juSies peéd€jo 100 dienu laika pirms paraugu
nemsanas. Prevalences raditaji laika gaita samazinajas, austrumos nedaudz atrak neka rietumos.
Abas teritorijas prevalences raditaji bija loti zemi un neparsniedza aptuveni 2-2,5 %, bet
augstakie raditaji tika noveroti meza ciikam, kas jaunakas par vienu gadu. ACMV PCR pozitivo
paraugu prevalence (1. grupa) sasniedza visaugstako ltmeni tiesi $aja vecuma grupa — 4,8 %
Austrumu un 6,3 % Rietumu regiona, savukart vecakajas vecuma grupas prevalence
neparsniedza 2-3 %. legiitie rezultati atbilst EFSA (2015) secinajumiem, noradot, ka ACMV
prevalences raditaji bija visaugstakie dzivniekiem, kas jaunaki par vienu gadu.

Tapat konstatéts, ka dzivnieku PCR pozitivo paraugu prevalence bija butiski augstaka,
ja paraugi tika iegtti no beigtiem dzivniekiem, t. i., pasivas uzraudzibas ietvaros, salidzinot ar
aktivo uzraudzibu — nomeditam kliniski veselam meza ciikam. Pasivas uzraudzibas ietvaros

prevalence svarstijas no 20 % lidz 84 %, savukart aktivas uzraudzibas ietvaros ta parsvara bija

43



robezas no 1 % Iidz 4 %. Tadgadi pozitiva rezultata konstatéSanas iesp&amiba pasivas
uzraudzibas ietvaros bija no piecam Iidz pat 35 reizém augstaka neka aktivas uzraudzibas laika
iegiitajos paraugos.Atskiriba bija 1pasi izteikta jauno dzivnieku vecuma grupa, kur prevalence
pasivas uzraudzibas ietvaros nemtajiem paraugiem bija [idz pat 35 reizém augstaka. legiitie dati
vélreiz uzsver biitisko atSkiribu starp ACM pasivas uzraudzibas ietvaros izmeklgtajiem
paraugiem no mirusam meza ciikam un aktivas uzraudzibas ietvaros iegiitajiem paraugiem no
nomeditam meza ciikam. Misu rezultatos noveérotas tendences Latvija (I, II, III) ir lidzigas
Nurmoja et al. (2017) peétijumiem Igaunija, ka ar1 EFSA aprakstitajiem novérojumiem (EFSA,
2018). Abus novérojumus var skaidrot ar ACM augsto letalitati, kas sasniedz 90-100 %, tadel
lielaka dala infic€to dzivnieku tiek identificeti tiesi pasivas uzraudzibas ietvaros (11, III).
Savukart ieveérojami augstaki seroprevalences raditaji meditiem dzivniekiem, kas vecaki
par diviem gadiem (2. grupa), ped&jas divas medibu sezonas Latvijas austrumu regiona varétu
biit saistiti ar parslimojuso meZa ciiku 1slaicigu akumuléanos populacija un ACMYV izplatibas
samazinasanos Latvijas austrumu dala (II; EFSA, 2020; III). Vairakos ieprieks€jos petijumos
plasi apspriesta ACM parslimojuso dzivnieku loma un to iespéjama nozime slimibas izplatiba
(EFSA, 2015; Gallardo et al., 2018; Petrov et al., 2018; II), tacu Iidz $im nav iegiiti parliecinosi
pieradijumi, ka seropozitivas, bet PCR negativas meza ciikas biitu epidemiologiski nozimigs
infekcijas avots (Stahl et al., 2019; III; Olsevskis et al., 2023). Tadel nepartraukta seropozitivu
dzivnieku atklasana neliecina par jaunu virusa izplatiSanos, bet drizak atspogulo epidémijas
mazina$anos. Sis visaptverogais pédéjo piecu gadu Latvijas uzraudzibas datu raksturojums dod
pamatu piesardzigam optimismam par veiksmigu ACM kontroli vai pat potencialu izskauSanu

meza ciiku populacija.

4.2. ACM uzraudzibas sistémas principi meza ciiku populacija (I, I, III, IV)

ACM uzraudziba Latvija balstas uz diviem galvenajiem komponentiem — aktivo
uzraudzibu, kas ietver nomeditu meza ciku paraugu laboratorisko izmekléSanu, un pasivo
uzraudzibu, kas balstas uz atrasto beigto dzivnieku zinoSanu un to laboratorisko izmekléSanu.
legitie rezultati apliecina, ka pasiva uzraudziba ir epidemiologiski jutigaks un efektivaks
instruments ACMV noteikSana, Tpasi teritorijas ar zemu slimibas izplatibu. Latvijas p&tijumos
PCR pozitivo paraugu prevalence pasivas uzraudzibas ietvaros sasniedza 20-84 %, savukart
aktivaja uzraudziba ta parsvara neparsniedza 14 % (I; 1I; III). Lidzigas tendences noverotas
ar1 Eiropas Savienibas Iimeni. EFSA zinojumos noradits, ka Baltijas valstis un Polija atrastajam
beigtajam meza cikam konstatéta ACMV prevalence sasniedza 60-86 %, kamér nomeditajam
meza ctikam ta bija tikai 0,043 % robezas (EFSA, 2017; 2018).
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P&tijuma konstatetas sakaribas starp riska faktoriem un laboratorisko testu rezultatiem
kopuma atbilst citu valstu pieredzei. Piemé&ram, Igaunija, neraugoties uz to, ka lielaka dala
paraugu (60 238 jeb 95,7 %) tika iegiiti aktivas uzraudzibas ietvaros, biitiski augstaka ACMV
prevalence (60—86 %). tika konstat€ta tieSi pasivas uzraudzibas paraugos (Nurmoja et al., 2017).
Lidzigus secinajumus izdarijis arT Smietanka et al. (2016), noradot, ka atrastas beigtas meza
ciikas ir epidemiologiski vértigakais informacijas avots ACM agrinai noteikSanai un slimibas
izplatibas raksturos$anai. Ta ka lidzigas epidemiologiskas tendences konstatétas vairakas valsts,
kuras ACM cirkulé meZa ciiku populacija, var secinat, ka riska faktori, kas nosaka ACM
pozitiva parauga atklaSanas varbiitibu, ir relativi 1idzigi neatkarigi no regiona, populacijas
blivuma vai vides apstakliem. Tas liecina, ka ACM epidemiologiska attistiba meza ciiku
populacijas dazadas skartajas teritorijas liela meéra ir salidzinama (II).

Vienlaikus jaatzZime, ka pasivas uzraudzibas efektivitati butiski ietekmé iesp&ja
savlaicigi atrast un izmeklI&t beigtas meza ciikas. Praktiskas griitibas atrast meza ciiku likus daba
izskaidro, kap&c pétijuma perioda pasivas uzraudzibas ietvaros tika iegiti tikai 8,2 %, kamer
aktivas uzraudzibas ietvaros tika izmekléti 91,8 % (I). Tomer, neraugoties uz ievérojami
mazako paraugu skaitu, pasiva uzraudziba nodroSinaja biitiski augstaku infekcijas noteikSanas
varbiitibu, apliecinot tas augsto informativo vertibu slimibas agrina atklasana un
epidemiologiskas situacijas raksturosana.

Lai gan pasiva uzraudziba ir jutigakais ACM noteikSanas instruments, efektivai slimibas
parvaldibai nepiecieSama abu uzraudzibas komponentu savstarp€ji papildinoSa darbiba.
Savukart ilgtermina meza ciiku populacijas blivums biitu jauztur péc iesp&jas zemaks, lai
mazinatu ACM parneses intensitati un ierobezotu virusa cirkulaciju populacija, ka noradits gan
eksperimentalajos, gan epidemiologiskajos pétijumos (Gavier-Widén et al., 2015; Lange, 2015;
EFSA, 2018; 2020). Vienlaikus nepiecieSams uzturét efektivu un uzticamu uzraudzibas
sistému, kas lautu savlaicigi identificét izmainas epidemiologiskaja situacija un operativi

pielagot kontroles pasakumus.

4.3. Latvija ieviesto ACM kontroles pasakumu efektivitate meza ciku populacija (I, IV)

Latvija ACM kontrole meZa ctiku populacija balstas uz vairaku pasakumu kopumu, kur
viens no biitiskakajiem ir populacijas samazinaSanas stratégija, palielinot medibu intensitati un
pasi veicinot sivénmasu nomediSanu (II).

Tomer pieejamie p€tijumu rezultati liecina, ka tradicionalas (rekreacijas) medibas nav
pietickamas, lai bitiski samazinatu meza ciiku populacijas blivumu un ilgtermina kontrol&tu
slimibu epidemiologiskos riskus. Neselektivas un telpiski fragmentétas medibas var saglabat
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augstu populacijas reproduktivo potencialu un atseviskos gadijumos pat veicinat populacijas
atjauno$anos, izjaucot socialo struktiiru un stimul&jot intensivaku vairoSanos (Massei et al.,
2015; Pepin et al., 2017; Gortazar et al., 2026). Tadel efektivai populacijas parvaldibai
nepiecieSamas koordin€tas un merk&tas kontroles stratégijas, IpaSu uzmanibu pievérSot
reproduktivo matiSu iznemsanai un populacijas struktiras reguléSanai (Massei et al., 2015).

Lidzigi secindjumi izriet arT no Latvija veiktajiem p&tijumiem par ACM epidemiologiju
meZa ciiku populacija. Analizgjot slimibas izplatibu un populacijas dinamiku peéc ACM
ieviesanas 2014. gada, tika konstatets, ka slimibas persistenci liela méra nosaka vides
rezervuari, 1pasi infic€tie meza ciiku Iiki, kas nodrosina ilgstoSu virusa cirkulaciju populacija
(I, III). Sie rezultati norada, ka populacijas samazina$ana ar medibu palidzibu vien nav
pietickama, ja vienlaikus netiek Tstenoti ari citi kontroles pasakumi, piem€ram, pasivas
uzraudzibas stiprinasana, intensiva liku mekleéSana un iznicinaSana (Massei et al., 2015;
Malmsten et al., 2017; Pepin et al., 2017; EFSA , 2020; Bartos et al., 2021).

Iegiitie rezultati liecina, ka lidz $§im ieviestie pasakumi nav biitiski samazinajusi ACM
izplatibu (II). Viens no galvenajiem iemesliem ir meza ciiku augsta reproduktiva kapacitate,
kas lauj populacijai relativi atri atjaunoties (Malmsten et al., 2017; Pepin et al., 2017; Bartos et
al., 2021). Turklat medibu raditas socialas struktiiras izmainas var palielinat dzivnieku
parvietoSanos un kontaktu intensitati, tad€jadi potenciali veicinot slimibas izplatiSanos (Massei
et al., 2026).

Izveloties kontroles pasakumus, bitu jaatsakds no neselektivas populacijas
samazinaSanas ka vieniga risinagjuma un jakoncentréjas uz mérktiecigiem, ekologiski
pamatotiem pasakumiem. Tie ietver lokalu subpopulaciju kontroli, reproduktivo matisu
meérketu iznemsSanu, medibu intensitates pielagoSanu atbilstosi sezonalajai reproduktivajai
aktivitatei, ka ari lémumu pienems$anu, balstoties uz aktualiem epidemiologiskajiem un
populacijas uzskaites datiem (II, IV).

Kopuma rezultati norada, ka efektiva ACM kontrole meZa ciiku populacija ir iespgjama
tikai ar integrétu pieeju, apvienojot populacijas parvaldibu, pasivo uzraudzibu un vides ACMV

rezervuaru kontroli.
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4.4. Meza ciiku biologiskie un ekologiskie faktori, kas ietekmé ACM izplatibu un veicina
virusa noturibu populacija (I, II, IIT)

Meza ctku Iiki joprojam ir viens no galvenajiem virusa rezervuariem un izplatiSanas
faktoriem. ACMV spéja saglabat dzivotsp&ju meza ciiku Iikos nedélam vai pat méneSiem, 1pasi
ziema (Alonso et al., 2018; WOAH 2019), veicina netieSu virusa parnesi ar dzivnieku liku
starpniecibu. Tad&jadi liku savak$ana un drosa aizvaksSana ir biologiski kritisks, tacu logistikas
zina sarezgits kontroles pasakums. Saskana ar EFSA (2020) uzraudzibas datiem un
epidemiologiskas modelé$anas rezultatiem, virusa parnese ar liku starpniecibu var biit
epidemiologiski nozimigaka neka tie$s dzivnieku kontakts, uzturot ACMV cirkulaciju meza
cuiku populacija; [1idzigi secinajumi izriet ar1 no §1 petijuma rezultatiem (I; III).

ACMV noturibu populacija ietekmé ari meza ciku biologiskas Tpasibas. Augsta
reproduktiva kapacitate, sp&ja relativi atri atjaunot populaciju, ka arT socialas struktiiras
izmainas, ko izraisa intensivas medibas, rada apstaklus, kuros viruss var saglabaties ilgstosi.
Neselektiva vai telpiski fragment€ta populacijas samazinaSana var saglabat augstu reproduktivo
potencialu un noteiktos apstaklos pat veicinat populacijas atjaunoSanos, tadejadi apgritinot
ilgtermina slimibas kontroli (Massei et al., 2015; Pepin et al., 2017; Gortazar et al., 2026).
Saja konteksta svarigs ir arf vecuma struktiiras aspekts. ACMV PCR pozitivie paraugi
visaugstako prevalenci (14,9%) sasniedza meza ciikam, kas jaunakas par vienu gadu, savukart
seroprevalence bija augstaka (5,8%) vecakiem dzivniekiem (III). Tas liecina, ka jaunakie
dzivnieki biezak iet boja akiitas infekcijas laika, savukart vecakajas vecuma grupas uzkrajas
individi, kas, iesp€jams, ir izdzivojusi péc inficéSanas. Tomer, ka uzsver Stahl et al. (2019) un
OlSevskis et al. (2023) lidz8in€jie petijumi nesniedz parliecinosus pieradijumus, ka seropozitivi,
bet PCR negativi dzivnieki biitu epidemiologiski nozimigi ilgtermina infekcijas uzturétaji, un
Sis secinajums ir sakrit arT ar §1 darba rezultatiem (III).

Kopuma biologisko un ekologisko faktoru kopums norada, ka ACM noturiba meza ciiku
populacija nav skaidrojama tikai ar tieSu ACMYV parnesi starp dzivniekiem. Biitiska nozime ir
vides rezervuariem, populacijas blivumam, vecumstruktiirai, reproduktivajam potencialam un
populacijas kontrolei ar medibu palidzibu, tade] slimibas kontrolei nepiecieSama integréta

pieeja, kas vienlaikus nem véra gan epidemiologiskos, gan ekologiskos mehanismus (I, 11, III).

47



4.5. Mednieku loma, motivéjoSie faktori, un to ietekme uz slimibas kontroles pasakumu
efektivitati (I, I1, IIL, IV)

Latvija Iidzdalibas epidemiologijas metode tika pielictota pirmo reizi. Neraugoties uz $1s
pieejas potencialu iesaistit galvenas ieinteres€tas puses slimibu uzraudzibas un kontroles
programmu izstrade, attistitajas valstis ta epidemiologiskajos p&tijumos lidz $im izmantota
salidzinosi reti (Catley et al., 2012; Calba et al., 2014; 2015; Schulz et al., 2016).

Latvija veiktie Iidzdalibas p&tijumi ar mednieku iesaisti apliecina, ka mednieki ir biitisks
slimibas uzraudzibas un populacijas parvaldibas sist€émas elements, nodrosinot gan meza cuku
populacijas reguléSanu, gan nozimigu ieguldijumu pasivaja uzraudziba (IV). Vienlaikus Tomér
efektivai slimibas kontrolei nepiecieSama ciesaka koordinacija starp medniekiem, PVD, VMD
un citam iesaistitajam pusém (IV). To apliecina, pétijumi Igaunija (Urner et al., 2021).

Gan starptautiskaja zinatniska literatiira, gan Latvijas pieredze uzsverts, ka efektivai ACM
kontrolei nepiecieSama integréta pieeja, kas ietver meérketu meza ctuku populacijas parvaldibu,
uzraudzibas sist€émas pilnveidoSanu un aktivu ieinteres€to pusu iesaisti (Malmsten et al., 2017;
Pepin et al., 2017; Bartos et al., 2021). Ar1 veiktaja petijuma iegiitie rezultati apstiprina $adas
pieejas nozimi (IV). Paslaik vienigais tiesiskais instruments, ka regulét meza ciiku populaciju,
ir medibas. Medibu process Latvija tiek istenotas stingri reguléta tiesiska ietvara, kur tieSo
regul&jumu nosaka Medibu likums, kas defin€ medibu jédzienu un organizatoriskos principus
(piem., 1. un 3. pants). Vienlaikus Dzivnieku aizsardzibas likums nosaka vispargjos dzivnieku
labturibas principus, paredzot aizliegumu iztur€ties pret dzivniekiem cietsirdigi un pienakumu
nodroSinat to nogalinaSanu ar iesp&jami mazakam cieSanam (piem., 4. un 5. pants). Savukart
Civillikums reglamenté ar medibam saistitas Tpasuma tiesibas un atbildibas aspektus, tostarp
tiesibas uz medijumu un zaud&umu atlidzinasanas principus (piem., 927. pants un turpmakie
panti). Attiecigi populacijas skaita reguléSanu likumigi var veikt tikai mednieki. Tomér $1
instrumenta efektivitati ietekm& vairaki faktori, tostarp mednieku skaits, motivacija,
ieinteresétiba un attiecksme pret dazadiem slimibas apkaroSanas pasakumiem (IV).

Lidzdalibas pétijuma rezultati paradija, ka Latvijas mednieki kopuma ir motivéti atbalstit
ACM kontroli, tatu vienlaikus sagaida, lai vinu centieni tiktu novértéti un praktiski atbalstiti.
Uztic€Sanas valsts institiicijam, 1pasi PVD un VMD, tika veérteta ka salidzinos$i augsta, kas ir
nozimigs priekSnoteikums slimibas kontroles pasakumu istenoSana (IV). Tomér mednieki
izteica skepsi par atseviSkiem kontroles pasakumiem, pieméram, Zogu uzstadiSanu, intensivu
sivénmasu mediSanu un populacijas mazinaSanu ar citu institiiciju (piem&ram armijas) iesaisti,
un izradija lielaku atbalstu biodrosibas pasakumu uzlaboSanai un meza ciiku vakcinacijai (IV),

lai gan efektiva vakcina pret ACM paslaik vél nav pieejama (EFSA, 2019).
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Lidzigi ka Calba et al. (2015) un Schulz et al. (2016), arT Latvija veiktaja petijuma lielakajai
dalai mednieku bija griiti nosaukt pozitivas sekas, kas rastos, atrodot meza ciikas liki. Tomer
vinu motivaciju iesaistitiecs ACM ierobeZzo$ana veicindja vélme samazinat slimibas ietekmi uz
meZa ciku populaciju (IV). Neraugoties uz to, ka Iiku atraSana lielakoties tika uztverta ka
negativs notikums, mednieki bija gatavi iesaistities liku mekléSana un zinosana (IV). Turklat
mednieki demonstréja izpratni par epidemiologiskas situacijas dinamiku, noradot, ka
nobeigusas meza ciikas atrasana var liecinat par iespg&jamu slimibas atkartotu paradiSanos
konkrétaja teritorija (IV).

Ka viens no efektivakajiem instrumentiem mednieku motivéSanai piedalities pasivaja
uzraudziba tika minéta iesp€ja zinot par meza ciiku Iikiem bez pienakuma pasiem veikt paraugu
nemsanu vai liku iznicinasanu. Sis priekslikums tika papildinats ar ideju izstradat viedtalruna
lietotni zinoSanai un piesaistit ar&jus resursus meza ciiku liku meklesanai (IV). Jaatzime, ka
l1dzigs zinoSanas riks Vacija tiek izmantots jau kops 2011. gada (Deutscher Jagdverband, n.d.),
savukart Latvija VMD lidzigu risinajumu ieviesa 2022. gada.

Zogu uzstadiSana tika uzskatita par finanu resursu neefektivu izmanto$anu, jo to
efektivitate tika verteta skeptiski, turklat tika uzsverts, ka Zogi rada Sk&rslus art citiem savvalas
dzivniekiem (IV). Jaatzimée, ka ar1 zinatniskaja literattira Zogu efektivitate un indes izmantoSana
ACM kontrolé tiek vertéta pretrunigi (Jori et al., 2020). Tikai divas grupas piemingja indes
izmantoSanu ka iesp&jamu meza ciiku populacijas kontroles pasakumu, un So pieeju tas verteja
loti negativi, kas liecina, ka $ads risinajums, visticamak, nebtitu sabiedribai pienemams ( IV).

Savukart mednieku visbiezak mingtais potenciali efektivakais ACM apkaro$anas risinajums
bija vakcinacija (IV). Tomer §ads kontroles riks paslaik vél nav pieejams, jo efektiva un droSa
vakcina pret ACM joprojam nav izstradata (EFSA, 2019). Vienlaikus uzskats, ka vakcinacija ir
vienigais efektivais risinajums, var mazinat mednieku motivaciju istenot paslaik pieejamos
kontroles pasakumus. Vakcina ir r1iks, kuru mednieki intuitivi pienem un kas potenciali varétu
risinat problému paSos tas pamatos. Ka efektivu pieméru infekcijas slimibas apkaroSanai
savvalas dzivnieku populacija var minét trakumsergu, kur, pateicoties oralai vakcinacijai,
slimibas izplatiba tika biitiski ierobezota, un, turpinot vakcinaciju, trakumsérga savvalas lapsu
populacija Rietumeiropa tika sekmigi izskausta (Freuling et al., 2013).

P&ttjumi par ACM vakcinas izstradi notiek jau vairakus gadu desmitus, un pédéjos gados
Saja joma ir panakts ievérojams progress. Ka viens no perspektiviem vakcinas kandidatiem
minams izolats LvI7/WB/Riel , kas iegiits no meza ciikas, kura tika nomedtta Latvija 2017. gada
un tika izmantots vakcinas izstrade HORIZON VACDIVA projekta ietvaros (Gallardo et al.,

2024). Tomér vakcinas izstradi joprojam ierobezo vairaki faktori, tostarp virusa sarezgita
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biologija, DIVA pieejas nodro§inasana, droSuma prasibas, vakcinas stabilitate un efektivitate
savvalas populacija (Barasona et al., 2021; Gallardo et al., 2024).

Lidz droSas un efektivas vakcinas izstradei galvenais ACM ierobezoSanas instruments ir
virusa cirkulacijas samazinasana vide. To iesp&ams panakt, merktiecigi meklgjot un iznicinot
meza ciiku likus, ka arT kontrol&jot meZa ciiku populacijas blivumu Iidz bridim, kad ACM viruss
tiek pilniba izskausts no meza cuku populacijas (I, I1, II1, IV).

Minetie aspekti uzsver nepiecieSsamibu veidot slimibas kontroles stratégiju cies$a sadarbiba
ar medniekiem, iesaistot vinus ACM apkaro$anas pasakumu planoSand un TstenoSana.
Mednieku praktiskas zinasanas par viet§jam ekosistemam un meza ciku populacijas dinamiku
var biit nozimigs resurss slimibas kontroles pasakumu efektivitates uzlaboSana, 1pasi, ja

kontroles stratégijas tick saskanotas ar vietéjam medibu tradicijam un praksi (IV).

4.6. Virziba uz integrétu, biologiski pamatotu ACM parvaldibas stratégiju

ACM epidemiologiskas situacijas analizes rezultati Latvija, liecina, ka atgrieSanas pie ACM
briva statusa, visticamak, nav sasniedzama, turpinot izmantot tikai lidz $im domingjoSos
apkaroSanas pasakumus un pieejas. Promocijas darba ietvaros analiz&tie petijumi norada, ka
slimibas ilgstoSa cirkulacija meZza ciiku populacija ir ciesi saistita ar virusa saglabasanos vidg,
ipasi inficEtos meza ciku likos, ka ar ar populacijas ekologiskajam Tpatnibam un cilvéka
faktora ietekmi uz slimibas uzraudzibu un kontroli (I-1V).

Tadel ACM kontroles stratégijas jaattista, virzoties uz integrétu un adaptivu pieeju, kas
balstita uz meza ctiku populacijas biologiju, slimibas epidemiologiju un praktisko pieredzi tas
apkaroSana. Lémumu pienemsSanai un kontroles pasakumu istenoSanai jabalstas uz aktualiem
epidemiologiskajiem datiem, meza ciku subpopulaciju stavokli, ka ari sezonalajiem faktoriem,
kas ietekm& dzivnieku uzvedibu un virusa izplatibas risku.

Ka viens no populacijas pieaugumu veicinoSiem faktoriem literatiira minéta meza ciiku
piebarosana (Guberti et al., 2022). Lai mazinatu So ietekmi, piebaroSana biitu stingri
ierobezojama, tomeér kontrolétos apjomos ta var tikt izmantota pievilinasanas noliikos medibu
efektivitates uzlaboSanai (Ozolins et al., 2025).

Pamatojoties uz promocijas darba analiz&tajiem p&tijumiem, nakotnes ACM parvaldibas
strat€gijai butu jabalstas uz vairakiem savstarpgji papildino§iem elementiem:

e Uzlabota pasiva uzraudziba, kas balstita uz sabiedribas efektivu iesaisti un motivésanas

mehanismiem, nodroSinot savlaicigu slimibas gadijumu konstatesanu (II; IV);
e Merktieciga meZza ciiku liku mekléSana un droSa likvidéSana, kas samazina virusa
saglabaSanos vide un ierobezo infekcijas talaku izplatibu (I; III);
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e Strat€giska un nepartraukta populacijas parvaldiba, kas vérsta uz populacijas blivuma
un struktiiras kontroli, vienlaikus izvairoties no pasakumiem, kas var destabilizét meza
cuku socialo struktiiru (II; IV);

e Uzlabota komunikacija un sadarbiba starp iesaistitajam pusém, tostarp medniekiem,
kompetentajam iestadém un citdm organizacijam (IV);

e Telpiska riska karté$ana un epidemiologiska modelé$ana, kas lauj identificét augsta
riska teritorijas un pamatot slimibas apkarosanas pasakumu planosanu un optimizaciju
(ID).

Kopuma promocijas darba iegiitie rezultati liecina, ka ACM noturibu meza ciiku populacija
Latvija galvenokart nosaka virusa saglabasanas vide, 1pasi meza ciku likos, un populacijas
ekologiskas ipatnibas. Lidz ar to efektiva slimibas kontrole ir iesp&jama tikai ar integrétu
parvaldibas pieeju, kas apvieno meérktiecigu liku mekléSanu un likvideéSanu, adaptivu
populacijas parvaldibu un aktivu mednieku iesaisti uzraudziba un kontroles pasakumu

IstenoSana.
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SECINAJUMI

1. Kops ACM apstiprinaSanas Latvija 2014. gada jiinija viruss ir kluvis par domingjoso
meza ciku populacijas dinamiku ietekm&oSo faktoru. Vienlaikus meza ciku populacija
funkciongé ka ACM virusa rezervuars, nodroSinot ta persistenci, kura intensitati nosaka
telpiskie, laika un populacijas blivuma faktori (I, II, I1I).

2. ACM uzraudzibas sisttmad pasiva uzraudziba ir jutigdika un ir uzskatama par
epidemiologiski efektivako instrumentu slimibas agrinai atklasanai un virusa izplatibas
identific€Sanai meza cuku populacija. Savukart aktiva uzraudziba, kas balstas uz nomedito
dzivnieku izmekléSanu, galvenokart raksturo infekcijas statusu meza ciku populacija un
slimibas izplatibas tendences, tomer tas rezultati ir loti atkarigi no medibu intensitates, telpiska
parklajuma un nomedito dzivnieku demografiskas struktiiras (I, ITI).

3. Latvija istenotie kontroles pasakumi, kas galvenokart balstiti uz meza ctiku populacijas
samazinasanu ar (tradicionalo) medibu palidzibu, Iidz $im nav nodroSindjusi ACM virusa
izskausanu. (11, III).

4. Meza ctiku Iiki ir ACM virusa rezervuars un infekcijas avots daba, kas nodrosina ilgsto$u
virusa persistenci populacija, tadeél to savlaiciga atraSana un aizvakSana ir viens no
butiskakajiem slimibas kontroles pasakumiem. Meza ctiku biologiskas ipasibas, tostarp augsta
reproduktiva kapacitate, sociala struktiira un ekologiskais plastiskums, ierobezo ACM
apkaroSanas pasakumu efektivitati. Neselektiva mediSanas intensifikacija bez ilgtermina
strategijas var izraisit populacijas struktiiras destabilizaciju, dzivnieku parvietoSanas
palielinaSanos un strauju populacijas atjaunosanos, kam var sekot saslimSanas gadijumu skaita
pieaugums (11, III).

5. Cilveékfaktors, 1pasi mednieku motivacija un izpratne, biitiski ietekmé tadu pasakumu
efektivitati, ka pasiva uzraudzibas un populacijas skaita (blivuma) reguléSanu. Ilgtsp&jiga un
efektiva slimibas ierobeZo$ana iesp&jama tikai ar integrétu, uz pétijjumiem balstitu strat€giju,
apvienojot epidemiologiskos datus, biologiski pamatotu populacijas parvaldibu un ieintereséto
pusu sadarbibu (I1, II1, IV).

6. Balstoties uz promocijas darba iegiitajiem rezultatiem, izstradatas rekomendacijas ACM
kontrolei un apkaro$anai meza ciiku populacija, integréjot epidemiologiskos datus, meza cuku
biologiju un ieintereséto pusu iesaisti. Rekomendacijas ir ieklautas ACM uzraudzibas un
apkaroSanas strat€gija un ricibas plana 2023.-2028. gadam, nodro$inot p&tijuma rezultatu

praktisku izmantosanu valsts [iment (I, I1, IIL, IV).
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REKOMENDACIJAS ACM KONTROLEI MEZA CUKU POPULACIJA

Balstoties uz $1 pétijuma rezultatiem, ACM efektivai kontrolei meza ciiku populacija
Latvija nepiecieSama integréta, epidemiologiski pamatota un adaptiva pieeja, balstoties uz
sadiem pasakumiem:

1. Pasivas uzraudzibas (atrasto beigto meza ciku Iiku laboratoriska diagnostika)
stiprinasana.

Pasiva uzraudziba ir jutigakais un epidemiologiski efektivakais ACM agrinas atklasanas
instruments (11, I1I).

Nepieciesams:
e prioritizé€t meza ciiku Iiku aktivu mekléSanu ka galveno uzraudzibas komponenti;
e vienkarSot un digitalizét zinoSanas sist€mu, turpinot attistit un pilnveidot digitalos rikus

(piem., mobilo lietotni “Mednis”);

e nodroSinat vienkarSu un operativu paraugu nonemsanas mehanismu,
e attistit datu apmainu starp iesaistitajam institiicijam.
2. Meza ciku liku savakSana un iznicinasana.
Meza ciiku Iiki ir nozimigakais ACM virusa persistences faktors populacija un infekcijas
avots daba (III).
Tadg] butu:
e janodroSina sistematiska un koordinéta Iiku mekleSana augsta riska teritorijas;
e jaizstrada operativs liku savakSanas un iznicinaSanas mehanisms;
e japrioritiz€ resursu novirziSana liku savakSanai un iznicinasanai ka vienam no
efektivakajiem kontroles pasakumiem;
e jaiesaista apmaciti mednieki un pasvaldibas dienesti, ievérojot atbilstoSus biodroSibas
pasakumus.
3. Aktiva uzraudziba (nomedito meza ciiku izmeklé$ana).
Aktiva uzraudziba biitu jaisteno ka papildinoSs, mérkéts instruments, nevis primarais
ACM uzraudzibas veids (11, III).
Tadel:
e ta butu javeic meérktiecigi definétas riska teritorijas, ko nosaka balstoties uz
epidemiologiskajiem datiem;
e janosaka skaidrs un ierobezots TstenoSanas periods, lai nodroSinatu operativu situacijas

izverte§jumu;
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e tas galvenais mérkis ir noverst potenciali inficétu meza ciiku nonaksanu partikas aprite,
vienlaikus iegiistot datus par ACM epidemiologisko stavokli populacija.
4. Mérktieciga meZa ciiku populacijas parvaldiba.
Populacijas regulacija biitu jabalsta uz epidemiologiskajiem datiem un sugas biologiju.
Ieteicams:
e Tstenot mérktiecigas selektivas medibas, samazinot reproduktivo matisu 1patsvaru,
e izvairities no fragmentétam un neregularam medibam, kas var veicinat populacijas
destabilizaciju;
e pielaut piebaroSanu tikai ka pievilinaSanas instrumentu medibu efektivitates
uzlaboSanai, ieverojot biodrosibas principus;
e ieviest un attistit meza cuku dzivkerSanu ka papildu efektivu populacijas regulacijas
instrumentu;
e veicinat medijumu (t.sk. meza cuku) galas plasaku nonaksanu partikas aprit€, tadejadi
veicinot mediSanu un palielinot nomedito meza ciku skaitu.
e pielagot medibu intensitati un struktiru konkrétajai teritorijai (medibu iecirknim) un
epidemiologiskajai situacijai.
5. Mednieku iesaiste un cilvekfaktors.
Mednieku Iidzdaliba ir kritisks faktors pasivas uzraudzibas un meza ciiku populacijas
kontroles efektivitates nodrosinasanai.
NepiecieSams:
e stiprinat sadarbibu starp medniekiem un valsts institiicijam.
e apmacit un informét medniekus par ACM ipasibam un aktualo epidemiologisko
situaciju, apkarosanas pasakumu nozimi un rezultatiem;
Pilnveidot motivacijas mehanismus (finansialus, organizatoriskus un praktiskus), lai veicinatu
mednieku un sabiedribas aktivaku iesaisti ACM uzraudzibas un kontroles pasakumu
istenoSana;
6. Integreta un adaptiva parvaldibas pieeja.
ACM kontrole bitu jaisteno ka dinamiska, uz zinatnisko p&tijumu rezultatiem balstita
sistéma.
Ieteicams:
e regulari analizét ACM uzraudzibas datus (PCR, seroprevalence, izplatiba laika un
telpa);
e piem&rot zon&tu pieeju ar atskirigam strat€gijam teritorijas ar dazadu epidemiologisko
situaciju;
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definét reali sasniedzamus meza ctuku populacijas blivuma mérkus un reguléSanas
mehanismus, par prioritati izvirzot ACMV cirkulacijas samazinaSanu un
epidemiologiska riska mazinasanu;

stiprinat starpinstitucionalo sadarbibu;

turpinat zinatniskos pétfjumus par meZa ciiku populacijas dinamiku, ACM virusa
persistenci un apkaroSanas pasakumu efektivitati, lai nodroSinatu savlaicigu un

pieradijumos balstitu parvaldibas [émumu pienemsanu.

55



PATEICIBAS

Mana promocijas darba tapSana nebiitu iesp&jama bez daudzu cilvéku atbalsta,
zinasanam un iedroSinajuma. VE&los izteikt sirsnigu pateicibu visiem, kuri dazados veidos ir
bijusi lidzas Saja profesionali un personigi nozimigaja cela.

Vispirms velos izteikt visdzilako pateicibu promocijas darba vaditajai, Dr. biol.,
vadosajai petniecei Muzai KirjuSinai par uztic€Sanos, atbalstu un motivaciju visa promocijas
darba izstrades procesa laika.

No sirds pateicos saviem zinatniskajiem konsultantiem Klausam Depneram un Janim
Ozolinam par vertigajiem padomiem, profesionalo pieredzi un ieguldijumu, kas butiski
ietekmgjis gan §1 darba kvalitati, gan manu izpratni par zinatnisko darbu.

IpaSu pateicibu vélos izteikt Kristinei Lambergai, Edvinam OlSevskim, Vittorio
Guberti, Sandrai Blomei, Katjai Schulz, Ivaram Kolodam, Marcim Ulmanim un Mariusam
Masiulim, ka arT daudziem citiem draugiem un kolégiem Latvija un arvalstis, kuru zinaSanas,
pieredze, praktiskais atbalsts un iedrosinajums bija nozimigs ieguldijums §1 darba tapSana.

Liels paldies medniekiem, ZI “BIOR” kolégiem, Valsts meza dienesta sadarbibas
partneriem un visiem par€jiem iesaistitajiem par ieguldfjumu datu iegiiSana un ACM
uzraudzibas un kontroles pasakumu istenosana. Sis darbs liela méra balstas uz daudzu cilvéku
kopigu darbu vairak neka desmit gadu garuma.

Esmu pateicigs ar1 par Latvijas Zinatnu akadémijas pieSkirto augsto noveérte§jumu —
diplomu par vienu no nozimigakajiem 2025. gada sasniegumiem Latvijas lietiSkaja zinatné par
pétijumiem ACMYV epidemiologijas, uzraudzibas un kontroles stratégiju joma. Sis novértgjums
kalpoja ka nozimigs apliecinajums pétijuma aktualitatei un motivacija turpinat iesakto darbu.

Doktoranttiras pétijuma izstradi finansiali atbalstija Daugavpils Universitates
doktorantiiras grants Nr. 14-85/14-2022/8 (2022), par ko izsaku patiesu pateicibu.

Visbeidzot, vislielako pateicibu vélos veltit savai gimenei — ipasi sievai un délam,
kuram reiz dotais solfjums mani motiv§ja visvairak. Paldies par pacietibu, sapratni,

iedro$inajumu un atbalstu visa promocijas darba izstrades laika.

56



IZMANTOTAS LITERATURAS SARAKSTS / REFERENCES

Alonso, C., Borca, M., Dixon, L., Revilla, Y., Rodriguez, F., Escribano, J. M., & ICTV
Report Consortium. (2018). ICTV virus taxonomy profile: Asfarviridae. Journal of
General Virology, 99(5), 613—614. https://doi.org/10.1099/jgv.0.001049
Andersone-Lilley, 7., Baltiauskas, L., Ozolins, J., Randveer, T., & Tonisson, J. (2010).
Ungulates and their management in the Baltics (Estonia, Latvia, Lithuania). In M.
Apollonio, R. Andersen, & R. Putman (Eds.), European ungulates and their management
in the 21st century (pp. 103—128). Cambridge University Press. ISBN 978-0-521-76061-
4

Arias, M., de la Torre, A., Dixon, L., Gallardo, C., Jori, F., Laddomada, A., Martins, C.,
Parkhouse, R. M. E., Revilla, Y., Rodriguez, F., & Sanchez-Vizcaino, J. M. (2017).
Approaches and perspectives for development of African swine fever virus vaccines.
Vaccines, 5(4), 35. https://doi.org/10.3390/vaccines5040035

Augustsson, E., Kjellander, P., Andrén, H., Ockinger, E., & Bhardwaj, M. (2025). Benefit
of the snout: Wild boar rooting disturbance has downstream impacts on species diversity
in local vascular plant communities. Journal of Environmental Management, 394,
127552. https://doi.org/10.1016/j.jenvman.2025.127552

Barasona, J. A., Cadenas-Fernandez, E., Kosowska, A., Barroso-Arévalo, S., Rivera, B.,
Sanchez, R., Porras, N., Gallardo, C., & Séanchez-Vizcaino, J. M. (2021). Safety of
African swine fever vaccine candidate Lv17/WB/Riel in wild boar: Overdose and
repeated doses. Frontiers in Immunology, 12, 761753.
https://doi.org/10.3389/fimmu.2021.761753

Bartos, L., Turek, K., Kistek, S., & Bartosova, J. (2021). Wild boar paradox: Intensive
hunting boosts population increase (SSRN Working Paper No. 3997713). SSRN.
https://doi.org/10.2139/ssrn.3997713

Bastos, A. D. S., Penrith, M.-L., Cruciere, C., Edrich, J. L., Hutchings, G., Roger, F.,
Couacy-Hymann, E., & Thomson, G. R. (2003). Genotyping field strains of African
swine fever virus by partial p72 gene characterisation. Archives of Virology, 148(4), 693—
706. https://doi.org/10.1007/s00705-002-0946-8

Baumanis, J. (2013). Parnadzu (Artiodactyla) populaciju stavokla novertgjums un
apsaimniekoSanas principi Latvija [Promocijas darba kopsavilkums]. Latvijas
Lauksaimniecibas universitate; LVMI “Silava”. Pieejams:

https://llutb.llu.lv/dissertation-

57



10.

11.

12.

13.

14.

15.

16.

17.

summary/forest zoology/JanisBaumanis prom darba kopsavilkums 2013 LLU MF.p
df

Blome, S., Gabriel, C., Dietze, K., Breithaupt, A., & Beer, M. (2012). High virulence of
African swine fever virus Caucasus isolate in European wild boar of all ages. Emerging
Infectious Diseases, 18(4), 708—710. https://doi.org/10.3201/eid1804.111813

Borca, M. V., Ramirez-Medina, E., Silva, E., Vuono, E., Rai, A., Pruitt, S., Espinoza, N.,
Velazquez-Sanas, L., Gay, C. G., & Gladue, D. P. (2021). ASFV-G-AI177L as an
effective oral nasal vaccine against the Eurasia strain of African swine fever. Viruses,
13(5), 765. https://doi.org/10.3390/v13050765

Briedermann, L. (1990). Schwarzwild. VEB Deutscher Landwirtschaftsverlag.
https://doi.org/ISBN 978-3-331-00075-8

Calba, C., Goutard, F. L., Hoinville, L., Hendrikx, P., Lindberg, A., Saegerman, C., &
Peyre, M. (2014). How participatory approaches could enhance the evaluation of animal
health surveillance systems. Society for Veterinary Epidemiology and Preventive
Medicine (SVEPM) Conference Proceedings.

Calba, C., Goutard, F. L., Hoinville, L., Hendrikx, P., Lindberg, A., Saegerman, C., &
Peyre, M. (2015). Applying participatory approaches in the evaluation of surveillance
systems: A pilot study on African swine fever surveillance in Corsica. Preventive
Veterinary Medicine, 122(4), 389-398. https://doi.org/10.1016/j.prevetmed.2015.10.001
Cappai, S., Baldi, L., Desini, P., Pintore, A., Denurra, D., Cherchi, M., Rolesu, S., Mandas,
D., Franzoni, G., Fiori, M. S., Oggiano, A., Feliziani, F., Guberti, V., & Loi, F. (2022).
Changes in estimating the wild boar carcasses sampling effort: Applying the EFSA ASF
exit strategy by means of the WBC-Counter tool. Viruses, 14(7), 1424.
https://doi.org/10.3390/v14071424

Catley, A., Alders, R. G., & Wood, J. L. N. (2012). Participatory epidemiology:
Approaches, methods, experiences. The Veterinary Journal, 191(2), 151-160.
https://doi.org/10.1016/;.tvj1.2011.03.010

Chapman, D. A. G., Tcherepanov, V., Upton, C., & Dixon, L. K. (2008). Comparison of
the genome sequences of non-pathogenic and pathogenic African swine fever virus
isolates. Journal of General Virology, 89(2), 397-408.
https://doi.org/10.1099/vir.0.83343-0

Chenais, E., Stahl, K., Guberti, V., & Depner, K. (2018). Identification of wild boar—
habitat epidemiologic cycle in African swine fever epizootic. Emerging Infectious

Diseases, 24(4), 809-811. https://doi.org/10.3201/e1d2404.172127

58



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Civillikums (1937), Latvijas Republikas Ministru kabinets.
https://likumi.lv/ta/id/225418-civillikums

Costard, S., Mur, L., Lubroth, J., Sanchez-Vizcaino, J. M., & Pfeiffer, D. U. (2013).
Epidemiology of African swine fever virus. Virus Research, 173(1), 191-197.
https://doi.org/10.1016/j.virusres.2012.10.030

Cukor J, Linda R, Vaclavek P, Mahlerova K, Satran P and Havranek F (2020). Confirmed
cannibalism in wild boar and its possible role in African swine fever transmission.
Transboundary and Emerging Diseases, 67: 1068-1073.
https://doi.org/10.1111/tbed.13468

Cwynar, P., Stojkov, J., & Wlazlak, K. (2019). African swine fever status in Europe.
Viruses, 11(4), 310. https://doi.org/10.3390/v11040310

Danzetta, M. L., Marenzoni, M. L., lannetti, S., et al. (2020). African swine fever: Lessons
to learn from past eradication experiences. Frontiers in Veterinary Science, 7, 296.
https://doi.org/10.3389/fvets.2020.00296

Dei Giudici, S., Loi, F., Ghisu, S., Angioi, P. P., Zinellu, S., Fiori, M. S., Carusillo, F.,
Brundu, D., Franzoni, G., Zidda, G. M., Tolu, P., Bandino, E., Cappai, S., & Oggiano, A.
(2024). The Long-Jumping of African Swine Fever: First Genotype II Notified in
Sardinia, Italy. Viruses, 16(1), 32. https://doi.org/10.3390/v16010032

Depner, K., Gortazar, C., Guberti, V., Masiulis, M., More, S., OlSevskis, E., Thulke, H.-
H., Viltrop, A., Wozniakowski, G., Cortiflas Abrahantes, J., Gogin, A., Verdonck, F., &
Dhollander, S. (2017). Epidemiological analyses of African swine fever in the Baltic
States and Poland. EFSA Journal, 15(11), 5068. https://doi.org/10.2903/j.efsa.2017.5068
Deutscher Jagdverband. (n.d.). Tierfund-Kataster. https://tierfund-
kataster.de/tfk/tfk_erfassung.php

Dixon, L. K., Chapman, D. A. G., Netherton, C. L., & Upton, C. (2013). African swine
fever virus replication and genomics. Virus Research, 173(1), 3-14.
https://doi.org/10.1016/j.virusres.2012.10.020

EFSA AHAW Panel. (2020). ASF Exit Strategy: Providing cumulative evidence of the
absence of African swine fever virus circulation in wild boar populations using standard
surveillance measures. EFSA Journal, 18(3), €06050.

EFSA AHAW Panel. (2021). African swine fever and exit strategy: supporting evidence

for the absence of virus circulation in wild boar populations. EF'S4 Journal, 19(1), 6419.

59



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

European Commission. (2020). African swine fever in wild boar in Belgium
[Presentation]. https://food.ec.europa.eu/system/files/2020-11/reg-
com_ahw 20201119 pres asf bel.pdf

European Commission. (2023). Commission notice on the guidelines on the prevention,
control and eradication of African swine fever in the Union (“ASF guidelines”™)
(C/2023/1504). Official Journal of the European Union.
https://data.europa.eu/eli/C/2023/1504/0j

European Food Safety Authority Panel on Animal Health and Welfare (AHAW). (2015).
Scientific opinion on African swine fever. EFSA Journal, 13(7), 4163.
https://doi.org/10.2903/j.efsa.2015.4163

European Food Safety Authority Panel on Animal Health and Welfare (EFSA AHAW
Panel), (2018). African swine fever in wild boar. EFSA Journal 16(7): 5344.
https://doi.org/10.2903/j.efsa.2018.5344

European Food Safety Authority. (2014). Evaluation of possible mitigation measures to
prevent introduction and spread of African swine fever virus through wild boar. EFSA
Journal, 12(3), 3616. https://doi.org/10.2903/j.efsa.2014.3616

European Parliamentary Research Service. (2023). African swine fever: A major threat
to the pig industry (EPRS BRI(2023)753963). European  Parliament.
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/753963/EPRS BRI(2023)7
53963 EN.pdf

European Union Reference Laboratory for ASF. (2018). Standard operating procedure
for the detection of antibodies against African swine fever by indirect immunoperoxidase
technique (SOP/CISA/ASF/IPT/1). Centro de Investigacion en Sanidad Animal (CISA-
INIA).

Food and Agriculture Organization. (2011). Participatory epidemiology: A guide for
trainers. FAO Animal Production and Health Manual No. 10.

Franzoni, G., Dei Giudici, S., Loi, F., et al. (2020). African swine fever circulation among
free-ranging pigs in Sardinia: Data from the eradication program. Viruses, 12(5), 553.
https://doi.org/10.3390/v12050553

Freuling, C. M., Hampson, K., Selhorst, T., Schroder, R., Meslin, F. X., & Mettenleiter,
T. C. (2013). The elimination of fox rabies from Europe: Determinants of success and
lessons for the future. Philosophical Transactions of the Royal Society B: Biological
Sciences, 368(1623), 20120142. https://doi.org/10.1098/rstb.2012.0142

60



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Galindo, I., & Alonso, C. (2017). African swine fever virus: A review. Viruses, 9(5), 103.
https://doi.org/10.3390/v9050103

Gallardo C, Soler A, Nieto R, Cano C, Pelayo V, Sanchez, M.A., Pridotkas, G.,
Fernandez-Pinero, J., Briones, V., Arias, M., 2015. Experimental infection of domestic
pigs with African swine fever virus Lithuania 2014 genotype II field isolate. Transbound.
Emerg. Dis. http://dx.doi.org/10.1111/tbed.12346.

Gallardo, C., Mészaros, 1., Soler, A., Fernandez-Pinero, J., van den Born, E., Simén, A.,
Casado, N., Nieto, R., Perez, C., Aldea, 1., Lopez-Chavarrias, V., Goltl, E., Olasz, F.,
Magyar, T., Zadori, Z., Sanchez-Vizcaino, J. M., & Arias, M. (2024). Double deletion of
EP402R and EPI53R in the attenuated Lv17/WB/Riel African swine fever virus
enhances safety, provides DIVA compatibility, and confers complete protection against
genotype II virulent strain. Vaccines, 12(12), 1406.
https://doi.org/10.3390/vaccines12121406

Gallardo, M. C., de la Torre Reoyo, A., Fernandez-Pinero, J., Iglesias, 1., Muioz, M. J.,
& Arias, M. L. (2015). African swine fever: A global view of the current challenge.
Porcine Health Management, 1, 21. https://doi.org/10.1186/s40813-015-0013-y
Gavier-Widén, D., Gortazar, C., Stahl, K., Neimanis, A. S., Rossi, S., Hard av Segerstad,
C., & Kuiken, T. (2015). African swine fever in wild boar in Europe: A notable challenge.
Veterinary Record, 176(8), 199-200. https://doi.org/10.1136/vr.h699

Gervasi V, Guberti V (2022). Combining hunting and intensive carcass removal to
eradicate African swine fever from wild boar populations. Preventive Veterinary
Medicine, Volume 203, 105633, https://doi.org/10.1016/j.prevetmed.2022.105633.
Gogin, A., Gerasimov, V., Malogolovkin, A., & Kolbasov, D. (2013). African swine fever
in the North Caucasus region and the Russian Federation in years 2007-2012. Virus
Research, 173(1), 198-203. https://doi.org/10.1016/j.virusres.2012.12.007

Gortazar, C., Relimpio, D., Urbani, N., & Lopez-Olvera, J. R. (2026). Wild boar
population control needs more than recreational hunting. European Journal of Wildlife
Research. Advance online publication. https://doi.org/10.1007/s10344-026-02073-z
Grondal, H., Stenberg, H., Stdhl, K., Sternberg Lewerin, S., & Chenais, E. (2025). From
catastrophe to hope: Hunters’ experiences in the eradication of Sweden's first African
swine fever outbreak. Transboundary and Emerging Diseases.
https://doi.org/10.1155/tbed/6407552

Guberti V, Khomenko S, Masiulis M & Kerba S (2022). African swine fever in wild boar
— Ecology and biosecurity. Second edition. FAO Animal Production and Health Manual

61



49.

50.

51.

52.

53.

54.

55.

56.

No. 28. Rome, FAO, World Organisation for Animal Health and European Commission.
https://doi.org/10.4060/cc0785en

Guinat, C., Gogin, A., Blome, S., Keil, G., Pollin, R., Pfeiffer, D. U., & Dixon, L. (2016).
Transmission routes of African swine fever virus to domestic pigs: Current knowledge
and  future  research  directions.  Veterinary  Record,  178(11),  262.
https://doi.org/10.1136/vr.103593

Hoffmann, B., Depner, K., Schirrmeier, H., & Beer, M. (2006). A universal heterologous
internal control system for duplex real-time RT-PCR assays used in a detection system
for pestiviruses. Journal of Virological Methods, 136(1-2), 200-209.
https://doi.org/10.1016/j.jviromet.2006.05.020

lacolina, L., Penrith, M.-L., Bellini, S., Chenais, E., Jori, F., Montoya, M., Stdhl, K., &
Gavier-Widén, D. (2021). Understanding and combatting African swine fever: A
European perspective. Wageningen Academic Publishers. https://doi.org/10.3920/978-
90-8686-910-7

lannucci, A. (2022). On the Authorship, Availability, and Improper Use of Sus scrofa
ferus for  Referring to Wild  Pigs. Taxonomy, 2(1), 91-98.
https://doi.org/10.3390/taxonomy2010007

Jori, F., Massei, G., Licoppe, A., Ruiz-Fons, F., Linden, A., Vaclavek, P., Chenais, E., &
Rosell, C. (2021). Management of wild boar populations in the European Union before
and during the ASF crisis. In Understanding and combatting African swine fever (Chap.
8). Wageningen Academic Publishers. https://doi.org/10.3920/978-90-8686-910-7 8
Keuling, O., Baubet, E., Duscher, A., Ebert, C., Fischer, C., Monaco, A., Podgorski, T.,
Prevot, C., Ronnenberg, K., & Stier, N. (2013). Mortality rates of wild boar (Sus scrofa
L.) in central Europe. European Journal of Wildlife Research, 59(6), 805-814.
https://doi.org/10.1007/s10344-013-0733-8

Komisijas Isteno$anas 1émums 2014/709/ES (2014. gada 9. oktobris) par dzivnieku
veselibas aizsardzibas pasakumiem saistiba ar Afrikas ciiku méri noteiktas dalibvalstis un
ar ko atcel IstenoSanas lemumu 2014/178/ES. (2014). Eiropas Savienibas Oficialais
Vestnesis, L 295, 63—78. EUR-Lex

Komisijas Isteno$anas regula (ES) 2021/605 (2021. gada 7. aprilis), ar ko nosaka Tpasus
Afrikas cliku méra kontroles pasakumus. (2021). Eiropas Savienibas Oficidlais Veéstnesis,

L 129, 1-70. EUR-Lex

62



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Komisijas IstenoSanas regula (ES) 2023/594 (2023. gada 16. marts), ar ko nosaka ipasus
Afrikas ciiku méra kontroles pasakumus un atcel IstenoSanas regulu (ES) 2021/605.
(2023). Eiropas Savienibas Oficidalais Véstnesis, L 79, 65-210. EUR-Lex

Komisijas lemums 2003/422/EK (2003. gada 26. maijs), ar ko apstiprina Afrikas ciiku
méra diagnostikas rokasgramatu. (2003). Eiropas Savienibas Oficialais Véstnesis, L 143,
35-49. EUR-Lex

Korennoy, F. 1., Gulenkin, V. M., Gogin, A. E., Vergne, T., & Karaulov, A. K. (2017).
Estimating the basic reproductive number for African swine fever using the Ukrainian
historical epidemic of 1977. Transboundary and Emerging Diseases, 64(6), 1858—1866.
https://doi.org/10.1111/tbed.12583

Lamberga, K., Depner, K., Zani, L., OlSevskis, E., Serzants, M., Ansonska, S.,
Steingolde, Z., Bérzins, A., Viltrop, A., Blome, S., & Globig, A. (2022). A practical guide
for strategic and efficient sampling in African swine fever-affected pig farms.
Transboundary and Emerging Diseases, 69, €2408—e2417.
https://doi.org/10.1111/tbed.14582

Lange, M. (2015). Alternative control strategies against ASF in wild boar populations.
EFSA Supporting Publications, 12(7), EN-843. https://doi.org/10.2903/sp.efsa.2015.EN-
843

Li, Z., Chen, W., Qiu, Z., L1, Y., Fan, J., Wu, K., Li, X., Zhao, M., Ding, H., Fan, S., &
Chen, J. (2022). African swine fever virus: A review. Life, 12(8), 1255.
https://doi.org/10.3390/1ife12081255

Licoppe A, De Waele V, Malengreaux C, Paternostre J, Van Goethem A, Desmecht D,
Herman M, Linden A (2023). Management of a Focal Introduction of ASF Virus in Wild
Boar: The Belgian Experience. Pathogens, 12, 152.
https://doi.org/10.3390/pathogens12020152

Malmsten, A., Jansson, G., Dalin, A.-M., & Noremark, M. (2017). The reproductive
pattern and potential of free-ranging female wild boars (Sus scrofa) in Sweden. Acta
Veterinaria Scandinavica, 59, 52. https://doi.org/10.1186/s13028-017-0321-0

Massei G, Coats J, Quy R, Storer K and Cowan DP (2010). The boar-operated-system: a
novel method to deliver baits to wild pigs. Journal of Wildlife Management, 74: 333-336.
Massei, G. (2026). Wild boar management and environmental degradation: A matter of

ecophysiology — The Italian case. Conservation, 6(1), 9.

63



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Massei, G., & Genov, P. (2004). The environmental impact of wild boar. Galemys:
Boletin Informativo de la Sociedad Espariola para la Conservacion y Estudio de los
Mamiferos, 16(1), 135-145.

Massei, G., Kindberg, J., Licoppe, A., Gaci¢, D., Sprem, N., Kamler, J., Baubet, E.,
Hohmann, U., Monaco, A., Ozolins, J., Cellina, S., Podgorski, T., Fonseca, C., Markov,
N., Pokorny, B., Rosell, C., & Néhlik, A. (2015). Wild boar populations up, numbers of
hunters down? A review of trends and implications for Europe. Pest Management
Science, 71(4), 492-500. https://doi.org/10.1002/ps.3965

Mazzatenta, A. (2026). Wild boar management and environmental degradation: A matter
of ecophysiology—The Italian case. Conservation, 6(1), 0.
https://doi.org/10.3390/conservation6010009

Medibu likums (2003). Latvijas Republikas Saeima. https://likumi.lv/ta/id/77455-
medibu-likums

Medibu noteikumi (Noteikumi Nr. 421), (2014), Latvijas Republikas Ministru kabinets.
https://likumi.lv/ta/id/277466

Medijamo dzivnieku populaciju stavokla noveértéSanas un pielaujama nomediSanas
apjoma noteikSanas metodika, (Kartitba Nr. 18)., Zemkopibas ministrija. (2018).
https://www.vmd.gov.lv/lv/media/1818/download?attachment= (skatits 01.12.2025)
Niemi, J. K. (2020). Impacts of African swine fever on pigmeat markets in Europe.
Frontiers in Veterinary Science, 7, Article 540. https://doi.org/10.3389/fvets.2020.00540
Nurmoja, 1., Mdtus, K., Kristian, M., Niine, T., Schulz, K., Depner, K., & Viltrop, A.
(2020). Epidemiological analysis of the 2015-2017 African swine fever outbreaks in
Estonia. Preventive Veterinary Medicine, 181, 104556.
https://doi.org/10.1016/j.prevetmed.2018.10.001

Nurmoja, 1., Motus, K., Kristian, M., Niine, T., Schulz, K., Depner, K., Viltrop, A., &
Viltrop, T. (2017). Development of African swine fever epidemic among wild boar in
Estonia: Two different areas in the epidemiological focus. Scientific Reports, 7, 12562.
https://doi.org/10.1038/s41598-017-12952-w

Oganesyan, A., Petrova, O., Korennoy, F., Bardina, N., Gogin, A., & Dudnikov, S. A.
(2012). African swine fever in the Russian Federation: Spatio-temporal analysis and
epidemiological overview. Virus Research, 173, 204-211.
https://doi.org/10.1016/j.virusres.2012.12.009

Olsevskis E, Masiulis M, Serzants M, Lamberga K, gteingolde 7, Krivko L, Cvetkova S,
Buitkuviene J, Pilevi¢iene S, Zani L, Denzin N, and Depner K D (2023). Seropositive

64


https://likumi.lv/ta/id/277466

78.

79.

80.

81.

82.

83.

84.

85.

Wild Boars Pose a Risk for the Spread of African Swine Fever? Analysis of Field Data
from Latvia and Lithuania. Pathogens, 12, 723.
https://doi.org/10.3390/pathogens 12050723

OlSevskis, E, Schulz, K, Staubach, Serzants, M., Lamberga, K., Piile, D., Ozolins, J.,
Conraths, F.J. and Sauter-Louis, 2020. C. African swine fever in Latvian wild boar—A
step closer to elimination. Transbound Emergency Diseases. 67: 2615-2629.
https://doi.org/10.1111/tbed.13611

OlSevskis, E., Guberti, V., SerZants, M., Westergaard, J., Gallardo, C., & Rodze, L. (2016).
African swine fever virus introduction into the EU in 2014: Experience of Latvia.
Research in Veterinary Science, 105, 28-30. https://doi.org/10.1016/j.rvsc.2016.01.006
Ozolins J., Bagrade G., Blums K., Done G., Ornicans A., Pilate D., Stepanova A., Suba
J. 2025. Parskats par valsts atbalsta programmas ‘“Atbalsts lauksaimnieciba
izmantojamam kontroles metodikas izstrade un sisteémas ievieSana Latvija, lai novérstu
Afrikas cliku méra (ACM) izplatibu”, 2. posms. Salaspils: LVMI “Silava”, 36 lpp.
https://www.silava.lv/images/Petijumi/2024-ZM-Meza-cukas/2025-ZM-Meza-cukas-
Parskats.pdf

Ozolins, J., Serzants, M., OlSevskis, E., Baumanis, J., Howlett, S. J., & Lusis, V. (2016).
Shaping the population sex-age structure for the control of wild boar in Latvia in the
context of African swine fever. In The International Conference “Ungulates in a changing
world — consequences for population dynamics, migration and management” Krasny Bor,
Belarus 2016, September 10-21. p. 29.

Padomes Direktiva 2002/60/EK (2002. gada 27. jiinijs), ar ko paredz paSus noteikumus
cinai pret Afrikas ciiku méri un groza Direktivu 92/119/EEK attieciba uz TeSenas slimibu
un Afrikas ciku méri. (2002). Eiropas Savienibas Oficialais Véstnesis, L 192, 27-46.
https://eur-lex.europa.eu/legal-content/L V/TXT/?uri=CELEX%3A32002L0060
Pautienius A, Grigas J, Pileviciene S, Zagrabskaite R, Buitkuviene J, Pridotkas G,
Stankevicius A (2018). Prevalence and spatiotemporal distribution of African swine fever
in Lithuania, 2014-2017. Virology Journal, 15(1), 177. https://doi.org/10.1186/s1298 5-
018-1090-8

Pavone S, Iscaro C, Dettori A, Feliziani F (2023). African Swine Fever: The State of the
Art in Italy. Animals, 13, 2998. https://doi.org/10.3390/ani113192998

Partikas drosibas, dzivnieku veselibas un vides zinatniskais institiits “BIOR”. (2022).
Afrikas clku méra epidemiologija, izplatibas ierobezoSanas un apkaroSanas iespéjas

Latvija: Petijuma atskaite.

65



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

https://www.lbtu.lv/sites/default/files/files/projects/BIOR _ ACM%?20proj_atskaite%202
022 .pdf

Partikas un veterinarais dienests. (2023). Par grozijumiem Valsts galvena partikas un
veterinara inspektora rikojuma Nr. 166 (18.12.2020.) “Par nomedito meza ciiku
izmekleSanas  kartibu”  (Rikojums Nr. 55).  Latvijas  Véstnesis, 101.
https://www.vestnesis.lv/op/2023/101.17

Partikas un veterinarais dienests. (2025). Afrikas ciiku méra uzliesmojumi Latvija.
https://www.pvd.gov.lv/lv/afrikas-cuku-mera-uzliesmojumi-latvija (Skatits
31.12.2025.).

Penrith, M.-L. (2009). African swine fever. Onderstepoort Journal of Veterinary
Research, 76(1), 91-95.

Pepin, K. M., Davis, A. J., Beasley, J. C., Boughton, R., Campbell, T. A., Cooper, S. M.,
Hanson, L. B., Hartley, S. B., Kilgo, J. C., Wisely, S. M., & VerCauteren, K. C. (2017).
Potential effects of incorporating fertility control into typical culling regimes in wild pig
populations. PLOS ONE, 12(8), e0183441. https://doi.org/10.1371/journal.pone.0183441
Pepin, K. M., Golnar, A. J., Abdo, Z., & Podgoérski, T. (2017). Ecological drivers of
African swine fever virus persistence in wild boar populations. Ecosphere, 8(8), e01883.
https://doi.org/10.1002/ecs2.1883

Peplinski, B., Wojtczak, J., Pejsak, Z., & Wozniakowski, G. (2025). Economic costs of
11 years of ASF in Poland. Medycyna Weterynaryjna, 81, 413-419.
https://doi.org/10.21521/mw.7042

Petrov, A., Forth, J. H., Zani, L., Beer, M., & Blome, S. (2018). No evidence for long-
term carrier status of pigs after African swine fever virus infection. Transboundary and
Emerging Diseases, 65(5), 1318—1328. https://doi.org/10.1111/tbed.12881

Probst, C., Gethmann, J., Amendt, J., Lutz, L., Teifke, J. P., & Conraths, F. J. (2020).
Estimating the postmortem interval of wild boar carcasses. Veterinary Sciences, 7(1), 6.
https://doi.org/10.3390/vetsci7010006

Prothero, D. R., & Foss, S. E. (Eds.). (2007). The evolution of artiodactyls. Johns Hopkins
University Press. 366 pp.

Qu, H., Ge, S., Zhang, Y., Wu, X., & Wang, Z. (2022). A systematic review of genotypes
and serogroups of African swine fever virus. Viruses, 14(1), 212.
https://doi.org/10.3390/v14010212

Qu, H., Ge, S., Zhang, Y., Wu, X., & Wang, Z. (2022). African swine fever virus: A
review. Viruses, 14(3), 537. https://doi.org/10.3390/v14030537

66



97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Robert Chambers. (1994). Participatory rural appraisal (PRA): Analysis of experience.
World Development, 22(9), 1253—1268.

Rock, D. L. (2017). Challenges for African swine fever vaccine development — ...
perhaps the end of the beginning.” Veterinary Microbiology, 206, 52-58.
https://doi.org/10.1016/j.vetmic.2016.10.003

Rodriguez, J. M., & Salas, M. L. (2013). African swine fever virus transcription. Virus
Research, 173(1), 15-28. https://doi.org/10.1016/j.virusres.2012.09.014

Sanchez, E. G., Pérez-Nufiez, D., & Revilla, Y. (2019). Development of vaccines against
African swine fever virus. Virus Research, 265, 150-155.
https://doi.org/10.1016/j.virusres.2019.03.022

Sanchez-Vizcaino, J. M., Mur, L., Martinez-Lépez, B., & Sanchez-Vizcaino, F. A.
(2012). African swine fever: An epidemiological update. Transboundary and Emerging
Diseases, 59(Suppl. 1), 27-35. https://doi.org/10.1111/1.1865-1682.2011.01293.x
Sandom, C. J., Hughes, J., & Macdonald, D. W. (2013). Rewilding the Scottish
Highlands: Do wild boar (Sus scrofa) use a suitable foraging strategy to be effective
ecosystem engineers? Restoration Ecology, 21(3), 336-343.
https://doi.org/10.1111/j.1526-100X.2012.00867.x

Sauter-Louis, C., Conraths, F. J., Probst, C., Blohm, U., Schulz, K., Sehl, J., Fischer, M.,
Forth, J. H., Zani, L., Depner, K., Mettenleiter, T. C., Beer, M., & Blome, S. (2021).
African swine fever in wild boar in Europe — A review. Viruses, 13(9), Article 1717.
https://doi.org/10.3390/v13091717

Schulz K, Calba C, Peyre M, Staubach C & Conraths FJ (2016). Hunters’ acceptability
of the surveillance system and alternative surveillance strategies for classical swine fever
in wild boar - a participatory approach. Veterinary Research 12, 1-10,
https://doi.org/10.1186/s12917-016-0822-5

Shakun, V., Heshtaut, P., & Larchanka, A. (2021). Boar population management plan in
the Republic of Belarus [[Iman ympaBnenus mnomynsiiueld kabana B PecmyOnmke
benapycs)]. Minsk, Belarus.

Smietanka, K., Wozniakowski, G., Kozak, E., Niemczuk, K., Fraczyk, M., Bocian, L.,
Kowalczyk, A., Pejsak, Z., & Smietanka, K. (2016). African swine fever epidemic,
Poland, 2014-2015. Emerging Infectious  Diseases, 22(7), 1201-1207.
https://doi.org/10.3201/eid2207.160035

67



107.

108.

109.

110.
111.

112.

113.

114.

115.

116.

117.

118.

Stahl K, Sternberg-Lewerin S, Blome S, Viltrop A, Penrith M L, Chenais E (2019). Lack
of Evidence for Long Term Carriers of African Swine Fever Virus - a Systematic Review.
Virus Research, 272, 197725. https://doi.org/10.1016/]j.virusres.2019.197725

Satran P (2019). From ASF infection in wild boar to eradication and free status recovery
in the Czech Republic. In Proceedings of 424 12th GF-TADs Standing Group of Experts
on African Swine Fever for the Baltic and Eastern Europe region (SGE ASF12), 425
Prague, Czech Republic, 11. 03. 2019. 426

Spakauskas, V., Masiulis, M., & Pridotkas, G. (2016). African swine fever epidemiology
in Eastern Europe. Veterinary Medicine and Zootechnics, 74(96), 47-52.

Taurin$ E. (1982). Latvijas ziditajdzivnieki. Riga: Zvaigzne, 255 Ipp.

Urner, N., Sauter-Louis, C., Staubach, C., Conraths, F. J., & Schulz, K. (2021). A
comparison of perceptions of Estonian and Latvian hunters with regard to the control of
African  swine fever.  Frontiers in  Veterinary  Science, 8, 642126.
https://doi.org/10.3389/fvets.2021.642126

Vadeiké, E., Malakauskas, A., Conraths, F. J., Masiulis, M., Sauter-Louis, C., & Schulz,
K. (2022). The perceptions of Lithuanian hunters towards African swine fever using a
participatory approach. Veterinary Research, 53, 18. https://doi.org/10.1186/s12917-022-
03509-9

Valsts meZa dienests, (2014). Valts meza dienesta 2014. gada parskats. 41 Ipp

Valsts meza dienests, (2024). Valts meza dienesta 2024. gada parskats. 38 Ipp.

Valsts meza dienests. (2022). Mobila lietotne “Mednis”.
https://www.vmd.gov.lv/lv/mobila-lietotne-mednis

Valsts meza dienests. (n.d.). Medijamo dzivnieku populacijas.
https://www.vmd.gov.lv/lv/medijamo-dzivnieku-populacijas (Skatits 2.02.2026).
Vergne, T., Chen-Fu, C., Li, S., Cappelle, J., Edwards, J., Martin, V., & Pfeiffer, D. U.
(2017). Pig empire under infectious threat: Risk of African swine fever introduction into
the People's Republic of China. Veterinary  Record, 181(5), 117.
https://doi.org/10.1136/vr.103950

Viltrop, A., Boinas, F., Depner, K., Jori, F., Kolbasov, D., Laddomada, A., Stahl, K., &
Chenais, E. (2021). African swine fever epidemiology, surveillance and control. In
Understanding and combatting African swine fever (Chap. 9). Wageningen Academic

Publishers. https://doi.org/10.3920/978-90-8686-910-7 9

68



119.

120.

121.

122.

123.

World Organisation for Animal Health (WOAH). (n.d.). World Animal Health
Information =~ System  (WAHIS) — country and  disease  dashboard.
https://wahis.woah.org/#/dashboards/country-or-disease-dashboard (skatits 17.02.2026.).
World Organisation for Animal Health. (2019). Terrestrial animal health code. World
Organisation for Animal Health. 518 pp.

World Organisation for Animal Health. (2024). Self-declaration by Sweden as country
free from infection with African swine fever virus in all suids (valid from 30 September
2024). 22pp. https://www.woah.org/app/uploads/2024/11/2024-11-sweden-asf-selfd-
eng.pdf

Zakaryan H & Revilla Y (2016). African swine fever virus: current state and future
perspectives in vaccine and antiviral research. Vet Microbiol, 185, 15-19,
https://doi.org/10.1016/j.vetmic.2016.01.016

Zani, L., Dietze, K., Dimova, Z., Forth, J. H., Denev, D., Depner, K., & Alexandrov, T.
(2019). African swine fever in a Bulgarian backyard farm: A case report. Veterinary

Sciences, 6(4), 94. https://doi.org/10.3390/vetsci6040094

69






Research in Veterinary Science 105 (2016) 28-30

journal homepage: www.elsevier.com/locate/rvsc

Contents lists available at ScienceDirect

Research in Veterinary Science

African swine fever virus introduction into the EU in 2014: Experience

of Latvia

@ CrossMark

Edvins OlSevskis ***, Vittorio Guberti b Martin$ SerZants ¢, Jargen Westergaard ¢, Carmina Gallardo d

leva Rodze ¢, Klaus Depner f

2 Food and Veterinary Service, Riga, Peldu 30, LV-1050, Latvia

b [stituto Superiore per la Protezione e la Ricerca Ambientale, Via Ca’ Fornacetta, 9, 40064 Ozzano Emilia, Italy

€ ADC-Consult, Mikkelborg Alle 7, 2970 Hersholm, Denmark

4 EU Reference Laboratory for African swine fever, INIA-CISA, 28130 Valdeolmos, Madrid, Spain

€ Institute of Food Safety, Animal Health and Environment - “BIOR”, Riga, Lejupes 3, LV-1076, Latvia

f Friedrich-Loeffler-Institut, Suedufer 10, 17493, Greifswald, — Insel Riems, Germany

ARTICLE INFO ABSTRACT

Article history:

Received 7 May 2015

Received in revised form 27 December 2015
Accepted 12 January 2016

Available online xxxx

African swine fever (ASF) virus was introduced in Latvia in June 2014. Thirty-two outbreaks in domestic pigs and
217 cases in wild boar were notified in 2014. Twenty-eight outbreaks (87.5%) were primary outbreaks. The
contagiosity within pig herds was low. Failure to use simple biosecurity measures to reduce the chance of
virus introduction, for example by inadvertent feeding of locally produced virus contaminated fodder were the

main causes for the outbreaks in backyard holdings. The infection in wild boar survived locally in two different
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areas with a low prevalence and a slow spread. The persistence of the infection in wild boar within an area
was most probably linked to wild boar scavenging the carcasses of infected wild boar.

© 2016 Elsevier Ltd. All rights reserved.

The African swine fever virus (ASFV) currently affecting Eastern
European countries and Baltic States has been classified as genotype
Il and is highly virulent, leading to high rates of lethality in infected
animals and associated with peracute and acute haemorrhagic dis-
ease (Blome et al., 2012; Gallardo et al., 2015). The epidemic started
in Georgia in 2007 and spread throughout the Caucasus and the
Russian Federation where the disease has become endemic (Gogin
et al,, 2013; Sanchez-Vizcaino et al., 2013). In July 2012, ASF was de-
tected in Ukraine and in June 2013 it was notified by Belarus (EFSA,
2014). In January 2014 ASFV was confirmed in wild boar in
Lithuania and in February 2014 in Poland.

ASF was detected in Latvia in June 2014, with a total of 32 outbreaks
in domestic pigs and 217 wild boar cases reported by year end. For
disease confirmation blood and tissue samples were tested for the
presence of virus genome and antibodies at the Latvian National Ref-
erence Laboratory for ASF. For ASFV detection real-time PCR was used
according to the ASF diagnostic manual of the EU (Anonymous, 2003).
For antibody detection a commercially available ASF antibody ELISA
(INGEZIM PPA COMPAC ELISA, Ingenasa) was used according to the

* Corresponding author at: Food and Veterinary Service, Riga, Peldu 30, LV-1050, Latvia.
E-mail address: edvins.olsevskis@pvd.gov.lv (E. OlSevskis).
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0034-5288/© 2016 Elsevier Ltd. All rights reserved.

manufacturer's instructions. ELISA positive and doubtful results were
confirmed by Immunoperoxidase technique.

Twenty outbreaks occurred in backyard holdings with up to ten
pigs; ten holdings had between 11 and 50 pigs; one holding had 56
pigs and one holding had 196 pigs. Most of the outbreaks (n = 30)
occurred during July and August 2014. Twenty-five outbreaks were
located in the south-eastern part and seven outbreaks in the north
of Latvia. All outbreaks were detected in areas where ASF was pres-
ent in wild boar.

On the 32 infected pig holdings a total of 585 animals were present
of which 147 were sampled. Sixty-nine animals were found to be PCR
positive. A total of seven pigs were both sero-positive and PCR positive;
these pigs were located at three different holdings.

Thirty-one of the infected farms have been identified by passive sur-
veillance. One farm has been detected by active surveillance. It can be
concluded that passive surveillance worked properly confirming the
success of awareness campaigns carried out by the Food and Veterinary
Service.

Twelve farms were notified as suspected before any animal died
whereas on 20 farms veterinarians were called after the death of at
least 1 pig. On several holdings only one or a few diseased or dead ani-
mals were present at the time of suspicion. Other animals, living in the
same stable, were clinically healthy. It appears that, at least at the
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Table 1
Laboratory results for ASF of hunted and found dead wild boar (WB) in the infected re-
gions of Latvia in 2014

Regions Areasize  Estimated WB  Hunted WB found Cases
(infected  density WB dead
counties)
km? (animals/km?)  (PCR+) (PCR+)
Prevalence  Prevalence
Latgale-North 4166 2000 973 10 9
(0,5) (2) (7)
0,2% 70%
Latgale-South 2974 1800 838 89 84
(0,6) (24) (60)
2,9% 67,4%
Madona 2962 2000 290 24 13
(0,7) (0) (13)
54%
Vidzeme 2807 2000 666 122 110
(0,7) (15) (95)
2,3% 88%
Total 12,909 7800 2765 245 216
(0,6) (41) (175)
1,5% 71,4%

¢ One ASF case from the Altiksne region which is linked epidemiologically and geographi-
cally with cases in south Estonia is not included in this table.

onset, ASFV had a very low transmission rate and a clear evidence of pig-
to-pig transmission during the early stage of infection was lacking. These
field observations indicate that virus transmission from one animal to
the next is rather a delayed process confirming a moderate ASF
contagiosity. Similar observations have been made under experimental
conditions with the same genotype Il virus (Pietschmann et al., 2015).
Twenty-eight outbreaks (87.5%) were classified as primary out-
breaks and four outbreaks (12.5%) were seen as secondary outbreaks;
16 primary outbreaks were most probably caused by swill feeding
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while 12 outbreaks could be linked to the ongoing infection in the
wild boar population. The secondary outbreaks were caused by people
having contacts with infected farms.

All outbreaks were detected within four weeks from the time of
virus introduction in the farm. Indicators like a number of sick or dead
animals and the presence of PCR positive and/or seropositive animals
at the time of suspicion were used to estimate more exactly the poten-
tial date of virus introduction. In the absence of any seropositive but
only PCR positive animals (n = 29), infection was not older than two
weeks. On three farms where PCR positive and seropositive animals
were found, infection must have lasted for about 2-4 weeks. Farms
with convalescent animals which would have tested seropositive only,
indicating an older introduction, were not found.

Biosecurity shortcomings and feeding of potentially contaminated
fresh grass or crops were the most serious factors responsible for virus
introduction into the holdings. However swill feeding as a source
could not be excluded. Basic biosecurity measures, change of footwear,
outer clothing and disinfecting as required by national legislation
were not followed.

Regarding the disease in wild boar 175 (71.4%) of the positive cases
belonged to the group of animals (n = 245) which were found dead in
the forests and fields (Table 1). From the 2765 hunted wild boar 41
(1.7%) tested PCR positive. In total 24 (0.9%) out of 2475 tested animals
had ASF antibodies; 14 of the seropositive wild boar were also PCR pos-
itive while 13 animals had antibodies only.

The first positive wild boar (n = 7) were found in the Dagdas County
(Latgale-South Region), located on the border with Belarus (Fig. 1). It
was assumed that the virus entered Latvia via infected wild boar at
the beginning of June 2014.

A further 77 wild boar cases were detected by December 2014 in
Latgale-South Region. In Latgale-North positive animals (n = 9)
were detected only from August until October. A direct link between
the two different clusters (Latgale-South and Latgale-North) could
not be demonstrated.
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Fig. 1. Location of ASF outbreaks and cases in Latvia in 2014.



30 E. OlSevskis et al. / Research in Veterinary Science 105 (2016) 28-30

The second region affected by ASF was Vidzeme in the north of
Latvia (July, 2014), a region that shares a border with Estonia. Illegal dis-
posal of offal into the forest from slaughtered pigs and wild boar with
unknown status might have initiated the infection. In September 2014
the first positive cases were reported from Estonia on the other side of
the border. It was concluded that infection spread from Vidzeme region
in Latvia to south of Estonia.

The third region affected by ASF was Madona. The virus introduction
must have occurred mid/end July when an increased virus activity was
observed in the Latgale region. However, it remained unclear how ASFV
reached Madona.

In Latgale-South and Vidzeme the infection kept ongoing locally
with a steady low prevalence (below 3%) and without any rapid spatial
spread.

The persistence of the infection in wild boar population within an
area was most probably linked to the long term survival of the virus in
the environment including carcasses which may remain in the fields
for weeks.
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A wild boar population infected with African Swine Fever (ASF) constitutes a constant threat to
commercial pig farms and therefore to the economy of the affected country. Currently, ASF is still
spreading in several countries and the implementation of intensive measures such as reducing wild boar
population densities seems not to be able to stop the further spread of the disease. In addition, there
are still substantial knowledge gaps regarding the epidemiology of the disease. To identify risk factors
for a higher probability of a wild boar sample being virological or serological positive, comprehensive
statistical analyses were performed based on Latvian surveillance data. Using a multivariable Bayesian
regression model, the effects of implemented control measures on the proportion of hunted or found
dead wild boar or on the estimated virus prevalence were evaluated. None of the control measures
applied in Latvia showed a significant effect on the relevant target figure. Also, the estimated periodic
prevalence of wild boar that had tested ASF positive by PCR appeared to remain unaffected over time.
Therefore, there is an urgent need to reconsider the implemented control measures. The results of
this study and the course of ASF in other affected countries, raise the question, whether an endemic
situation of ASF in wild boar is reversible.

Due to its high case-fatality ratio, African Swine Fever (ASF) is one of the most dreaded viral diseases in swine,
especially in countries with a considerable pig industry’. As yet, there is no effective treatment or vaccination
available>.

ASF was introduced into South-Eastern Europe through Georgia. Shortly afterwards, the virus was detected in
several other countries in the region*”. It took seven years, until the epidemic had reached countries in the East
of the European Union. Initially, Lithuania and Poland were affected, followed by Latvia and Estonia®®. However,
in the course of time, the disease also reached the Czech Republic, Romania, Hungary, Belgium and Bulgaria. As

: additional non EU countries, Moldova and since August 2018 also China are affected (OIE WAHID interface,
© visited online 13 August 2018). ASF has first been detected in the Latvian wild boar population in June 2014 and
. has been present there since then.

Outbreaks of ASF in domestic pigs occurred in several countries, but were usually controlled using conven-
tional measures of animal disease control such as culling of affected pig holdings, safe disposal of the carcasses,
cleaning and disinfection, movement restrictions, monitoring and surveillance. In regions, however, where ASF
had the chance to spread in the wild boar population, controlling the disease in wild boar, not to mention eradi-
cating it, was largely unsuccessful*>1°. This is of particular importance as wild boar have been shown to play a sig-
nificant role in disease transmission and maintenance”!!. Several strategies have been proposed to control ASF in
wild boar population, including the ban of large-scale drive hunts, the implementation of massive targeted hunt-
ing and the removal and safe disposal of wild boar carcasses from the environment!'>!*. The effect of these meas-
ures is controversially discussed and many are assumed to have a low efficacy, e.g. use or ban of supplementary

Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Institute of Epidemiology, Sudufer 10,
17493, Greifswald-Insel Riems, Germany. 2Food and Veterinary Service, Riga, Peldu 30, LV-1050, Latvia. 3Institute
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Time period of measure
Measure Control measure implementation
A Incentives to all persons who report dead wild boar to the veterinary authorities July 2014-March 2015
B Incentives to hunters (200 Euros per hunted wild boar older than 1 year, 50 Euros for wild boar of July 2014-Sept 2014
less than 1 year)
C Collection and safe disposal of dead wild boar carcasses (done by the Food and Veterinary Service) | 26 June 2014-March 2015
D Notification, collection and safe disposal of dead wild boar carcasses (done by hunters) April 2015-Jan2016
E Collection and safe disposal of dead wild boar carcasses (Responsibility of local municipalities - Feb 2016-Dec 2017
mostly done by hunters)
F Winter feeding ban since 10 Dec 2014
G Baiting of wild boar only allowed for hunting purposes since 10 Dec 2014
Oct 2014-Feb 2015
H Restrictions on driven hunts
Oct 2015-Feb 2016
Nov 2015-March 2016
I Incentives for hunting adult and sub-adult female wild boar
Oct 2016-Dec 2017
] Permission to use sound moderators (silencers) and night vision devices for wild boar hunting since April 2015

Table 1. Measures implemented to control African swine fever in wild boar in Latvia.

feeding of wild boar®!'*. However, the restricting or prohibiting of drive hunts and paying incentives for carcass
removal are considered to be reasonably effective®!.

Nurmoja, et al.” showed a positive association between wild boar population density and an increased inci-
dence of ASF cases in wild boar. Accordingly, it is generally accepted that a drastic reduction of the wild boar
population, at least in the surroundings of foci with the occurrence of ASF in wild boar may help to control ASF
in this species®!>. Although this approach appears promising in the model, its practicability is doubtful. Lange'
showed by mathematical modelling that conventional strategies of wild boar population management (e.g. tar-
geted hunting) must be conducted over several years to lead to a clear decrease of the wild boar population size.
Furthermore, a recent study suggests that the role of the population density in the spread of ASF within wild boar
might be less important than previously assumed!®.

In Latvia, various control measures were implemented for different periods of time during the current epi-
demic (Table 1).

However, the continuous spread of ASF in the wild boar population in Latvia suggests that these measures
were not sufficient to contain the epidemic.

Following these observations, the present study aimed to evaluate the effects of the Latvian control measures
on the respective target figures on the basis of available surveillance data, i.e. the effect on the proportion of sam-
ples originating from animals hunted or found dead or on the estimated ASFV genome prevalence.

Due to the existing knowledge gaps regarding the epidemiology of ASF, risk factors for a higher probability to
detect ASF positive samples were additionally identified.

The results of the study may be used to improve assessments of the success of control measures for ASF in wild
boar. They also allow adjusting the applied measures as appropriate.

Material and Methods

Study area. The study area consisted of three different regions in Latvia, from where a sufficiently large
sample size was available, i.e. Latgale region, which is bordering Belarus, Vidzeme region, bordering Estonia, and
Madona County, which is located between the two regions (Fig. 1). In total, the study area included 20 counties
and comprised of approximately 15,146 km®. The towns of Daugavpils and Valmiera were excluded from the
analyses.

Data. Surveillance data were extracted from the CSF/ASF wild boar surveillance database of the European
Union (https://surv-wildboar.eu). The study period ranged from 25.06.2014 (first detection of ASF in wild boar in
Latvia) to 31.10.2017 (41 months). There was one individual data set for each wild boar, which contained informa-
tion about date and location where the sampled animal had been hunted or found dead, the estimated age of the
animal and the laboratory test result of the sample (detection of virus genome by PCR and serology). Regarding
age, animals were categorized in two classes, younger than one year and one year or older. Furthermore, informa-
tion was recorded for the origin of each sample (in the following text termed carcass type), i. e. shot apparently
healthy (active surveillance) or shot sick, found dead or involved in a road traffic accident (passive surveillance).
Data with an inconclusive result in any of the variables were excluded.

Laboratory testing of samples for ASFV genome and ASF-specific antibodies was performed in the Latvian
Institute of Food Safety, Animal Health and Environment (BIOR) by the Animal Disease Diagnostic Laboratory.
For antibody detection and ASFV genome, blood samples were taken by the hunters from hunted wild boar.
Organ (kidney, spleen, lymph node) or bone marrow samples were collected from animals found dead and ana-
lyzed for virus genome.

In 2014 and 2015, detection of ASFV genome was performed by real time PCR', but from 2016 onwards,
the UPL protocol established by Reference Laboratory for ASF of the European Union'® was used. Antibody
testing was done by using a commercial blocking enzyme-linked immunosorbent assay (ELISA) (INGENASA,
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Figure 1. The study area comprised of three regions, i.e. Latgale region in the South, Vidzeme region in the
North and Madona County in between. Map was generated by using ArcGIS ArcMap 10.3.1 (ESRI, Redlands,
CA, USA).

INGEZIM PPA COMPAG, Spain) and positive results confirmed with the indirect immunoperoxidase test (IPT),
validated by the Reference Laboratory for ASF of the European Union.

The State Forest Service provided wild boar population data that were used to assess the wild boar population
density. Data were available on game management unit for the hunting seasons (April of a year until March of the
following year) during the ASF epidemic (2014/15, 2015/16, 2016/17). The definition of the game management
units is based on habitat and human related landscape characteristics (e.g. human population density, land use,
major roads and rivers). They are used to manage all species of game. The number of wild boar in each game
management unit was estimated on the basis of the hunting bag, population structure data (number of hunted
animals divided by their age and gender), current occurrence evidences (e.g. visual observations, foot prints etc.
observed by hunters or forest rangers) and information on wild boar damage to crop production claimed by local
farmers. Estimations were annually done with a deadline on the 1st of April of each year for the previous year,
for each game management unit by a local official of the State Forest Service, who collected and amalgamated the
information.

For analysis, the data was aggregated at municipality level. The software ArcGIS ArcMap 10.3.1 (ESRI,
Redlands, CA, USA (http://www.esri.com/) was used to calculate the wild boar density per km? based on the esti-
mated number of wild boar per game management unit. Areas of game management units that overlapped with
the territories of at least two municipalities were proportionally attributed to the territory of each municipality.
On the basis of the wild boar density per km? and the adapted game management units, the total number of wild
boar per municipality was calculated. The average values of the wild boar densities of the three hunting seasons
were determined and assigned to each corresponding municipality. An additional dataset on wild boar popula-
tion density was available from the time before ASF had emerged in Latvia (hunting season 2011/12). In contrast
to the hunting data of the years during the ASF epidemic, these data were only available on regional subunits of
the State forest service (geographically larger than municipalities). These data were assigned to the administra-
tive district level. To ensure comparability, the data of the hunting seasons during the ASF epidemic had to be
adapted accordingly. To this end, the centroid of the municipalities was used to assign the wild boar densities of
the municipalities to the respective administrative district. The number of wild boar in the individual municipali-
ties, which belonged to one particular administrative level, were summarized and the wild boar densities for each
administrative district calculated.

Maps and figures. Maps were generated using ArcGIS ArcMap 10.3.1 (ESRI, Redlands, CA, USA, http://
www.esri.com/). Figures were generated using the software package R (http://www.r-project.org)*’.

Statistical analyses. Statistical analyses were performed using the software package R (http://www.r-project.
org) if not stated otherwise. Confidence intervals were calculated according to Clopper and Pearson®. A p-value
of <0.05 was considered statistically significant.
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The statistical analyses of population data and the association between potential risk factors for a higher prob-
ability to detect ASF-positive samples and the ASF laboratory test result were performed essentially as described
by Nurmoja, et al.’. Correspondingly, potential associations between age and test result as well as carcass type
and test result were examined using Fisher’s exact test. Potential associations between carcass type and age were
analyzed in the same manner. The estimated periodic prevalence of ASFV genome-positive wild boar and the
seroprevalence of ASF-specific antibodies with the respective 95% confidence intervals were calculated and the
temporal course of the prevalence data was analyzed.

Potential differences in population densities between different hunting seasons were investigated using a
non-parametric Kruskal-Wallis test. If a statistically significant difference was detected, pairwise Mann-Whitney
U tests were performed. To control the type I error for multiple testing, the Bonferroni correction?! was applied
in these comparisons.

To study the effect of control measures on the wild boar population, or the estimated periodic ASFV genome
prevalence, an appropriate control period was defined for each period, during which the specific measure was
in place (Table 2, Figs 2 and 3). When determining the control period, we aimed to choose the same number of
month and the same season as in the period, during which the measure was applied. Ideally, no other measure
with a potential impact on related parameters (e.g. increase of hunted wild boar/increase of animals found dead)
was in place during the control period. Accordingly, for some measures the control periods had to be chosen
before, and for others after the periods, when the measures were applied.

For some measures, no control period could be established. These measures were excluded from the analysis
(measures F and G in Table 1). Moreover, only measures with a direct effect on the composition of the population,
the carcass type (animals hunted or found dead) or the estimated ASFV genome prevalence were considered.
Accordingly, measures C, D and E (Table 1) were excluded from further analysis.

To test the Null hypotheses and thus the effect of the measure on the estimated ASFV genome prevalence or
the proportion of hunted/found dead wild boar a multivariable Bayesian regression model was used®*?. A propor-
tion of mean/Std.Dev. >1.96 was regarded as statistically significant.

Each measure was defined as the independent variable. In each model, age was included as fixed effect.
Accounting for the epidemiological situation over time, in the case of carcass type (proportion of hunted/found
dead wild boar) as dependent variable, the estimated ASFV genome prevalence in each month of the respective
measure/control period was included as fixed effect. The origin of sample (hunted/found dead) was included
as fixed effect in the models where the estimated ASFV genome prevalence constituted the dependent variable.
Time (in months) was treated as a random effect. To estimate the parameter values, a Markov Chain Monte
Carlo algorithm (MCMC) was used. 50,000 iterations were performed and at every 50th iteration a sample was
selected. For the burn-in 1,000 iterations were chosen. The model was implemented using BayesX 2.0.1 (http://
www.uni-goettingen.de/de/bayesx/550513.html) and convergence of the MCMC chain was assessed using stand-
ard diagnostic plots and tests. A detailed model description can be found in the supplementary information.

Stepwise model building using forward selection were used to find the best model for each measure. The
models were evaluated on the basis of their Deviance Information Criterion (DIC) and the Effective number of
parameters (pD). For each measure the model with the smallest DIC were used for the final analyses. In the case
of comparable DICs, the model with the smallest pD was chosen (Supplementary information Tables S2, S8).

Results
Data. Intotal, 12,978 data records were available for analysis. Of these, 5,224 records originated from Latgale
region, 5,379 from Vidzeme region and 2,375 from Madona County.

Statistical analysis. A significant association between age and positive laboratory test results (both, ASFV
genome and serology) was found. When analyzing all samples, the probability to find a positive test result was
higher in young animals (Table 3). The probability that a sample originating from an animal found dead came
from a younger animal was significantly higher as compared to older wild boar. The probability to detect a posi-
tive test results in wild boar found dead was significantly higher than in hunted animals (Table 3).

Temporal changes in population density were also detected: Compared to the hunting season of 2011/12,
the wild boar density decreased significantly starting with 2014 until the hunting season of 2016/17 (p < 0.001)
(Fig. 4).

The estimated ASF prevalence, regardless of the laboratory testing method, i.e. ASFV genome detection or
serology, hardly showed any statistically significant changes during the study period of 41 months (Fig. 5).

For the model analyses, models with the lowest DIC were used (Table 4, Supplementary information Tables S2,
S$8). None of the measures resulted in a significant effect on the variable of interest (carcass type or estimated
ASFV genome prevalence).

Paying incentives to all persons who reported dead wild boar to the veterinary authorities (control measure
M1, Table 2) yielded a greater effect on the estimated ASFV genome prevalence (1.20) than most of the other
measures. However, the difference between the estimated prevalences in the two time periods was nearly zero
(Supplementary information Table S1). Also, permission to use silencers and night vision devices for wild boar
hunting (control measure M5) seemed to have a stronger effect, albeit not significant, on the proportion of hunted
wild boar and on the estimated ASFV genome prevalence (Table 4). In addition, the number of hunted wild boar
was larger in the period when control measure M5 had been implemented (Supplementary information Table S1).

Paying incentives to hunters for hunted wild boar (control measure M2) had no statistically significant effect
on the proportion of hunted animals (Table 4) but also a lower number of hunted animals in the time when the
measure was applied as compared to the time, when it was not applied (Supplementary information Table S1).
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Measure/Control period
Measure Null hypothesis

. . Measure period (M1 = C5): July 2014 - March 2015
Incentives to all persons who report dead wild | Control period (C1=MS5): July 2015 - March 2016
M1 | boar to the veterinary authorities (corresponds

to A in Table 1) H,1: No significant effect of M1on the proportion of animals found dead
H,2: No significant effect of M1on the estimated ASFV g prevalence
. . M2: July 2014 - Sept 2014
Mz | Incentives to hunters for hunted wild boar C2: July 2015 - Sept 2015

(corresponds to B in Table 1)
H,: No significant effect of M2 on the proportion of hunted animals

M3a: October 2014 - February 2015

Restrictions on driven hunts (corresponds to H | M3b: October 2015 - February 2016

in Table 1) C3a+Db: October 2016 — February 2017

H,: No significant effect of M3 on the estimated ASFV g prevalence

M4a: November 2015 - March 2016

M4b: October 2016 — October 2017
Incentives for hunting adult and sub-adult C4a: November 2014 — March 2015

M4 § . :

female wild boar (corresponds to I'in Table 1) C4b: October 2014 — October 2015

M3

H,: No significant effect of M4 on the proportion of hunted animals

M5 =Cl: July 2015 - March 2016
Permission to use sound moderators (silencers) | C5—=M1: July 2014 - March 2015

M5 | and night vision devices for wild boar hunting
(corresponds to J in Table 1) H,1: No significant effect of M5 on the proportion of hunted animals

H,2: No significant effect of M5 on the estimated ASFV genome

Table 2. Control measures for African swine fever in wild boar in Latvia analyzed for their effect on the
estimated ASFV genome prevalence, the proportion of hunted animals or found dead.

The estimated ASFV genome prevalence was higher in the period when driven hunts were restricted (control
measures M3a and M3b) as compared to the time, when there were no limitations of driven hunts (Supplementary
information Table S1). These finding was also supported by the model analyses. However, the effect of the meas-
ure on the estimated ASFV genome prevalence was not significant (Table 4). Paying incentives for hunting adult
and sub-adult female wild boar (control measure M4a and M4b) also failed to show a statistically significant
effect on the proportion of hunted wild boar in any of the periods, during which this control measure was applied
(Table 4).

Discussion

The aim of the study was to evaluate the effect of measures that had been applied in Latvia to control ASF in wild
boar. In view of the fact that there are still substantial gaps in our knowledge about the epidemiology of ASF,
particularly in wild boar*?, we also tried to address some of these gaps. Therefore, risk factors for a higher prob-
ability to detect ASF-positive wild boar were investigated.

In close cooperation with the Latvian veterinary authorities, three regions were determined as the study area.
From these regions, which were typical for other parts of the country, also with regard to the occurrence of ASF in
wild boar, a wide range of surveillance and wild boar population data originating from different epidemiological
situations were available.

According to EU legislation (Council Directive 2002/60/EC), it is mandatory to sample all hunted and dead
wild boar in ASF-affected areas. It can thus be assumed that the obtained sample size in areas affected by ASF
corresponds to the entire hunting bag, i.e. usually at least 60-80% of the population. However, due to hunting
habits such as the desire for trophies, some older and very young wild boar are usually not shot. Therefore,
the composition of the hunting bag does not completely mirror the structure of the wild boar population®2,
Nonetheless, the sample size available from ASF- affected areas is still large as compared to other wildlife stud-
ies?-32. Consequently, although respecting the uncertainty regarding the true population size and the true epide-
miological situation of ASF in Latvian wild boar, we assumed that the sample size was sufficient for our analyses
to estimate the periodic ASFV genome prevalences and seroprevalences with a high confidence.

The results regarding the association of risk factors and laboratory test results were in line with results
obtained in a study recently conducted in Estonia’. The majority of samples resulted from adult wild boar and was
obtained by active surveillance. However, the probability to find an ASF-positive animal was significantly higher
in wild boar found dead, i.e. passive surveillance. This result is in accord with previous findings and emphasizes
the urgent need to enhance the number of samples resulting from passive surveillance”?3*>. The fact that similar
results were obtained in several countries affected by ASF in wild boar suggests that the risk factors for a higher
probability to detect an ASF-positive sample are also similar, regardless of the environment, the region or the
population density. Therefore, one can assume that the course of ASF within wild boar populations is comparable
between affected countries or regions. The increased probability that a wild boar that was found dead was younger
than one year suggests that young animals are at a higher risk to die. The cause of death may be ASF in the study
area, but other reasons such as infections with agents other than ASFV or predation cannot be excluded?®3°.

Although estimated population densities in different hunting seasons may not be independent, due to the lack
of a suitable alternative, independence was assumed and the conservative non-parametric Kruskal-Wallis test
used for statistical comparison.

Over the years, a significant reduction of the estimated wild boar population density was observed. This is
probably due to the continuous spread of ASF and its high case-fatality ratio. To rule out completely that the
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Figure 2. Estimated prevalence of African Swine Fever virus genome-positive wild boar (boxes) and 95%
confidence intervals (whiskers) for each month of the study period. Red arrows illustrate the time span for the
different measures, which aimed to influence the prevalence. Blue arrows illustrate the corresponding control
periods. The numbering of measures and controls follows Table 2. Figure was generated by using the software
package R (http://www.r-project.org).
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Figure 3. Number of samples originating from hunted wild boar or wild boar found dead. Red arrows illustrate
the periods, when various measures that aimed at influencing the proportion of hunted/found dead wild boar
were applied. Blue arrows illustrate the corresponding control periods. The numbering of measures and controls
was performed according to Table 2. Figure was generated by using the software package R (http://www.r-
project.org).

decrease was not just an effect of intensified hunting in these areas, further data, from the western part of Latvia
should be analyzed and compared. In these regions, ASF cases occurred after 2015 but hunting strategies were
the same as in affected regions. However, such analyses were beyond the scope of the present study as only data
of the defined study area were used. Moreover, only data of one hunting season (2011/12) before the emergence
of ASF were available. Therefore, it remains unknown, if the population density in the hunting years 2012/13 and
2013/14 was higher than in the years after ASF had been introduced into the wild boar population. Furthermore,
when interpreting the temporal trend of the wild boar population density, it has to be kept in mind that data
were available on different administrative levels, which may have caused some bias. Since population density was
estimated with some degree of uncertainty, the effect of the bias caused by aggregating data originally obtained
on different administrative levels is likely to be negligible. As wild boar population densities usually represent
estimates, these data have always to be regarded as benchmarks rather than precise figures. However, currently
these rough estimates of population densities based on hunting bag etc. are the only data available for analyzing
wild boar population density data.

Due to the inclusion of all available samples in the analyses, the estimated periodic prevalences could be
determined. The analyses of estimated ASFV genome prevalences during the study period showed hardly any
change during the study period. This finding is in accord with other studies where the course of ASF in wild boar
was analyzed and no significant change in the ASF prevalence in wild boar could be found over time®**. The small
variation in the prevalences did not indicate any seasonality of the ASF infection in wild boar. This is in contrast
to studies conducted in the Russian Federation, Poland and Sardinia, where seasonality in the occurrence of ASF
was found*>*7%,

Only some of the control measures that had been implemented by the Latvian authorities during the study
period could be analyzed with regard to their effect on the course of ASE. For measures that started shortly after
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p <0.001
ASFV genome detection
OR (95% CI) 0.55 (0.47-0.64)
p <0.001
Age Serology
OR (95% CI) 0.72 (0.60-0.87)
p <0.001
Carcass type (hunted/found dead)
OR (95% CI) 0.70 (0.60-0.82)
p <0.001
ASFV genome detection
OR (95% CI) 192.51 (157.37-235.49)
Carcass type (hunted/found dead)
p <0.001
Serology
OR (95% CI) 9.30 (6.83-12.67)

Table 3. Associations between potential risk factors (age and carcass type) and a positive laboratory test result
(ASFV genome detection and serology) and association between age and carcass type.
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Figure 4. Temporal course of wild boar population density. Figure was generated by using the software package
R (http://www.r-project.org).

the first ASF-positive wild boar had been detected in Latvia and were in place during the entire study period, e.g.
the winter feeding ban (Table 1), an appropriate control time period could not be defined. Due to lack of trans-
ferability to other countries or areas, measures, in which only the allocation of responsibilities (e.g. veterinary
authorities were responsible for collection of dead wild boar vs. hunters were responsible; C, D and E in Table 1)
changed, were excluded from the analyses.

To analyze the effects of different control measures on the carcass type (hunted wild boar, animals found dead)
or the estimated ASFV genome prevalence, a multivariable Bayesian regression model was used. Age and carcass
type were statistically significantly associated with the estimated ASFV genome prevalence (Table 3). Therefore,
accounting for the effect of age and either carcass type or estimated ASFV genome prevalence on the dependent
variable, these variables were included in the model as fixed effects. Due to the low number of available geograph-
ical units, no spatial effect was included.

In contrast to most control measures, paying incentives to all persons who report dead wild boar to the vet-
erinary authorities (control measure M1) and permission to use silencers and night vision devices for wild boar
hunting (control measure M5) indicated a potential slight effect on the estimated ASF prevalence. Moreover, the
number of hunted wild boar increased in the period, when control measure M5 was applied. The analyses of the
effect of control measure M1 (incentives for notification of found dead wild boar) could not be separated from
the analyses of control measure M5 (hunters could use silencers and night-vision device for wild boar hunting),
because the control period of M1 corresponded to the period, when control measure M5 was applied. Therefore,
the potential effect of M1 may be a result of M5 or vice versa. In addition, the combination of these measures may
have also led to the observed results. The available data suggest that the wild boar population density decreased
over time, presumably due to the increased hunting pressure which might have been supported by control meas-
ure M5 (usage of supporting tools). These results demonstrate the need to adapt hunting regulations in the case of
the emergence of ASF or even before as a preventive measure in an area at risk. The permission to use these tools,
however, does not necessarily indicate the extent of their use by hunters.

Paying incentives for hunted wild boar (M2) in the summer months of 2014 was mainly done to facilitate
hunting. The season for driven hunts starts in October and the number of hunted animals therefore usually
increases from this month onwards without any additional measures. Measure M2 showed no effect in the present
study However, motivating hunters financially to reduce the population density might still support the control of
ASE, as the wild boar population density probably plays an important role in the spread of ASF®!. This applies
especially to the summer months, during which the hunting activity is usually decreased.

As driven hunts end in February, restrictions regarding this form of hunting were only applied until February
2015 (M3a) and in a second period until February 2016 (M3b). The restrictions of driven hunts had no signif-
icant effect on the estimated ASFV genome prevalence. In both time periods when control measure M3 was
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Figure 5. Estimated ASF prevalence (upper panel ASF virus genome detection by PCR; lower panel, detection
of ASF-specific antibodies). The boxes represent point estimates and the whiskers 95% confidence intervals.
Figure was generated by using the software package R (http://www.r-project.org).

Incentives to all persons who report dead wild boar to the veterinary | Hol No effect on the proportion of animals found dead | 0.72
authorities (M1) H,2 No effect on the estimated virus prevalence 1.20
Incentives to hunters for hunted wild boar (M2) H, No effect on the proportion of hunted animals 0.65
Restrictions on driven hunts (M3a) H, No effect on the estimated virus prevalence 0.61
Restrictions on driven hunts (M3b) H, No effect on the estimated virus prevalence 0.58
Incentives for hunting adult and sub-adult female wild boar (M4a) | H,, No effect on the proportion of hunted animals 0.09
Incentives for hunting adult and sub-adult female wild boar (M4b) | H,, No effect on the proportion of hunted animals 0.78
Permission to use sound moderators (silencers) and night vision Hy1 No effect on the proportion of hunted animals 171
devices for wild boar hunting (M5) H,2 No effect on the estimated virus prevalence 1.30

Table 4. Results of the multivariable analyses regarding the effects of the control measures on the estimated
ASFV genome prevalence, the proportion of hunted animals or found dead. “Mean/Std.Dev. >1.96, indicating
statistical significance.

implemented, the estimated ASFV genome prevalence was even higher than in the respective control periods.
These findings contradict the hypothesis that driven hunts increase the risk of spreading ASF, as infected wild
boar might be disturbed, driven apart and stimulated to move in a wider radius as usual.

Control measures 4a and 4b consisted of paying incentives for hunted female wild boar. Due to ethical con-
siderations (hunting restrictions during the time of wild boar reproduction), no incentives were paid from March
2016 to September 2016. The implementation of control measure M4a led to an increase of the number of hunted
wild boar, but the effect of the measure was not statistically significant, when age and prevalence were taken into
account. When control measure 4b was in place, the incentives were lower than during the period, when control
measure 4a was applied. This was simply to reduce expenses as limited funds were available. Although control
measure 2, which was implemented in summer 2014, already included paying incentives for hunted wild boar,
the payments only started again in November 2015. At that time, it had become obvious that ASF continued to
spread. Accordingly, the European Commission decided to provide Latvia financial support to reduce the wild
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boar population more intensively. Statistical analysis showed that similar to 2014, paying incentives had a direct
positive effect on the proportion of hunted wild boar.

None of the control measures applied in Latvia during the present ASF epidemic showed a statistically signif-
icant effect on the relevant target variable (increase of the number of hunted wild boar or wild boar found dead).
Also, no significant effect on the estimated ASF prevalence could be observed. However, when interpreting the
results, the partly low sample size has to be considered. Especially the samples showing a positive test result for
ASFV were often very small (Supplementary information Table S1) and a decrease of the effect size due to a small
sample size could therefore not be excluded.

Over the study period of 41 months, the prevalence failed to decrease significantly, irrespectively of the imple-
mented measures. Therefore, analyzing surveillance data, this study demonstrates what many experts had already
feared and what also became evident in other affected countries: Once ASF has emerged in the wild boar popu-
lation in a region, it seems hard or even impossible to eradicate the disease, at least if the epidemic is not stopped
very early on. However, any potential long-term effects of the control measures remain unknown. A minor or
moderate decrease of the ASF incidence in the wild boar population over several years due to the implemented
control measures is still possible. Also Lange'® stated that an effect on the course of ASF and the population will
probably take many years. However, due to available data, in the present study the effects were only investigated
for the measure and the defined control period.

Recent analyses of unpublished surveillance data suggest that the proportion of wild boar samples that tested
positive for antibodies to ASFV but negative for ASFV genome by PCR increases in Latvia. This may indicate a
decrease in the incidence of ASF in wild boar*.

Our findings also demonstrate that more detailed knowledge on the transmission and excretion of ASFV, the
tenacity in wild boar carcasses and on the role of potential carriers is necessary*’. Once the epidemiology of the
disease in the wild boar population becomes clearer, it might be possible to improve control measures and to
utilize them in a more targeted way. Also, alternative measures such as fencing, which were used in controlling
an epidemic of ASF among wild boar in the Czech Republic, need to be considered. Further studies are required
to verify the success of such alternative control measures but also to investigate the possible long-term effects of
measures that were already applied.

Although the effect of the wild boar population density on the course of an ASF epidemic remains dis-
puted®*'6, additional strategies to reduce the wild boar population density should be taken into account (e.g.
intensive targeted hunting on adult females or trapping). However, finally the question remains, whether affected
countries will have to accept the presence of ASF within their wild boar population at a certain level and how they
and their trade partners can learn to live with this situation. It may therefore be inevitable to focus on the biose-
curity of pig farms. Unaffected countries should carefully evaluate their surveillance with the aim of preventing
ASF entry and early detection in the case of ASF introduction®*!.

Data Availability
In accordance with the responsible persons from Latvia, the original data used for the analyses can be obtained
from the author.
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Abstract

In 2014, African swine fever (ASF) emerged in Latvia for the first time. The majority
of cases appeared in wild boar, but the presence of ASF in these animals constitutes a
permanent threat to domestic pig holdings. Recent studies have shown an increase in
serologically positive and a decrease in PCR-positive ASF cases in wild boar, possibly
indicating a decline of ASF incidence. We aimed to investigate the course of the ASF
epidemic in wild boar in Latvia, thus attaining further insights into the ASF epidemi-
ology in this country with the goal of assessing the stage of the epidemic. Latvian
ASF surveillance data of wild boar were utilized to estimate the seroprevalence and
ASF virus (ASFV) prevalence in the wild boar population. Prevalence estimates were
obtained for both the eastern and western part of the country and in addition for
the 2014/2015 to 2018/2019 hunting seasons. Moreover, prevalence estimates for
three different age classes were calculated. An increase in serologically positive yet
PCR-negative wild boar samples from active surveillance was identified over time.
When comparing the age groups, wild boar younger than one year displayed the
ASFV prevalence to be higher than the seroprevalence, whereas older animals shared
higher seroprevalence estimates. These findings support the assumption that only a
small proportion of affected animals survive an infection, leading to an accumulation
of their numbers over time. As a result, ASF elimination in a country with an infected
wild boar population could possibly be achieved, if effective wild boar population
management and surveillance is maintained and combined with the detection and
removal of wild boar carcasses to reduce the viral load in the environment. In addi-
tion, the wild boar population should be kept as small as possible to break the ASFV
infection cycle.
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African swine fever (ASF) is a serious viral disease of domestic pigs
and Eurasian wild boar (Sus scrofa) caused by African swine fever
virus (ASFV) and generally associated with vast socio-economic im-
pact in affected regions (Stahl et al., 2019). After the emergence of
ASF in Georgia during 2007, the epidemic reached the first coun-
tries of the European Union at the beginning of 2014. In January
2014, the first cases were detected in Lithuania, the southern
neighbour of Latvia (Pautienius et al., 2018), followed shortly after
(February 2014) by the identification of the first ASF cases in Poland
(Smietanka et al., 2016). In Estonia, bordering Latvia in the North, the
epidemic started in September 2014 (Nurmoja et al., 2018). Almost
three months prior to the Estonian outbreak, Latvia had reported
the first cases of ASF in wild boar. It is very likely that the virus was
introduced from neighbouring countries (Olsevskis et al., 2016).
Until mid-2016, the eastern part of the country was mainly affected.
However, in summer 2016, ASF reached the central area of Latvia
and continued to spread towards west Latvia. This long-distance
jump of ASFV may have been caused by human activities. Since
2016, the disease continued to spread slowly in the local wild boar
population. In October 2019, ASF-infected wild boar were presentin
around 85% of Latvia.

Similar to other affected countries, ASF infection cycle in
Latvia is maintained by wild boar (Olsevskis et al., 2016; Pautienius
et al., 2018; Pejsak et al., 2018). Before the ASF outbreak, wild boar
were the most popular and abundant large game in Latvia, repre-
senting nearly 70% of the ungulates hunted per year and playing an
important role in trophic cascades. Supplementary feeding, selec-
tive shooting and restrictions in the use of hunting rights maintained
the population. Concurrently, wild boar had become a conflict spe-
cies, primarily due to the damage to agriculture and rural infrastruc-
ture caused by the animals. Targeted campaigns to reduce the wild
boar population nationwide were introduced twice—in the first half
of the 1990s and after 2014. Both times, the hunting rates were
increased and targeted to females as all age classes of females are
known to be highly reproductive and subsequently contribute to a
fast increase in population sizes. In the 1990s, the wild boar depop-
ulation measures were rather declarative and formally implemented.
However, the numbers of wild boar declined drastically anyway after
a harsh winter in 1995/1996 and large outbreaks of classical swine
fever (CSF). After the beginning of the 21st century, the population
rapidly recovered and reached a new maximum with an estimated
population of approx. 74,000 individuals in 2013 (Andersone-Lilley,
Balciauskas, Ozolins, Randveer, & Toénisson, 2010; Kawata, Ozolins,
& Baumanis, 2013). At the end of the 2018/2019 hunting season, the
estimation comprised only approx. 20,000 wild boar (https://www.
zm.gov.lv/public/files/CMS_Static_Page_Doc/00/00/00/85/05/
Mezacukasdinamika.jpg).

Due to the transmission potential, ASF-infected wild boar rep-
resent a threat for the domestic pig industry. In addition, controlling
ASF in wild boar populations has been proven more difficult than

eliminating the virus from affected pig farms (Gogin, Gerasimov,

Malogolovkin, & Kolbasov, 2013; Nurmoja et al., 2017; Schulz,
Olsevskis, et al., 2019).

After 2 years with a growing epidemic, in most countries with
comprehensive surveillance data, an increase of ASFV PCR-positive
wild boar samples was observed (European Food Safety Authority,
Gogin, Richardson, & Gervelmeyer, 2017). Most surveillance sam-
ples were retrieved by passive surveillance, that is from animals
found dead, shot due to sickness or killed in a road traffic accident
(European Food Safety Authority et al., 2017; Nurmoja et al., 2017,
Pautienius et al., 2018). However, recent analyses suggest a decline
in the incidence of PCR-positive wild boar in some countries, while
the prevalence of seropositive wild boar (mainly hunted wild boar
showing positive laboratory test results for antibodies against ASFV)
increased simultaneously (Schulz, Staubach, et al., 2019). Following
the assumptions of Schulz, Staubach, et al. (2019), this may indicate
a decline of the ASF epidemic in these countries. A long period of
detectability of ASFV antibodies was found in domestic pigs (Penrith
et al., 2004; Pujols Romeu, Badiola Saiz, Perez de Rozas, Rosell
Bellsola, & Carreras Mauri, 1991), and similar values can be assumed
in wild boar. Therefore, it can take several years of surveillance with-
out new virus introduction until no seropositive cases are detected.

The difficulties in controlling ASF in wild boar and the long time
period, during which the virus has been circulating in the wild boar
population in several countries, emphasize the continuing need of
further epidemiological research to understand the course of ASF
in wild boar populations (Depner et al., 2016; European Food Safety
Authority, 2018, 2020; Gogin et al., 2013). Additionally, ASF con-
tinues to spread to further countries, thus increasingly threatening
the global pig market. Expanding the knowledge on ASF in wild boar
can therefore help to improve control and the effectiveness of sur-
veillance. The detailed research regarding seropositive wild boar and
their role in the course of ASF might support the certainty regarding
the disease status of a country and thus, in the best case, decrease
the economic damage caused by ASF.

The present study aimed to analyse ASFV prevalence and sero-
prevalence estimates as well as describe the course of ASF in wild
boar in Latvia. The results could be compared with those from other
countries with the ultimate goal of assessing the epidemiological sit-

uation of ASF in wild boar populations in the best possible way.

2 | MATERIALS AND METHODS
2.1 | Study area

According to national legislation (Regulation of the Cabinet
of Ministers No 274, 28 April 2004) (https://likumi.lv/doc.
php?id=88074), Latvia is divided into six statistical regions: Riga
(304 km?), Pieriga (10,134 km?), Zemgale (10,732 km?), Kurzeme
(13,606 km?), Latgale (14,550 km?) and Vidzeme (15,245 km?).
Because of the high proportion of urban areas, the region of Riga
was excluded from the analyses. Due to the slow spread of ASF

from the East to the West of Latvia, we divided the country into an
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FIGURE 1 The six statistical regions

of Latvia grouped into an eastern and

western part of Latvia. Riga was excluded

from the analysis due to its mainly urban

character N
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eastern (Latgale and Vidzeme) and a western (Pieriga, Zemgale and
Kurzeme) section (Figure 1).

2.2 | Data description

Data from five consecutive hunting seasons (2014/2015-
2018/2019) were available for the analysis. In Latvia, the hunt-
ing year lasts from 1 April to the 31 March of the following year.
Surveillance data were used from the CSF/ASF wild boar surveil-
lance database of the European Union (https://surv-wildboar.
eu). The structure of the data sets has previously been described
(Schulz, Staubach, et al., 2019). In brief, the origin of each sample
was recorded, including information on the source, that is active
surveillance (hunted wild boar) or passive surveillance (wild boar
found dead, involved in a road traffic accident or shot due to sick-
ness). In addition, each data set included information about the
age of the sampled animal categorized in three groups (<1 year,
1-2 years, >2 years).

For analyses, all data records containing no clear PCR result
(positive or negative) were excluded. Also, data records originating
from passive surveillance and tested serologically (i.e. for antibodies
against ASFV) were excluded from the final analyses. For age analy-
ses, all data records that lacked information on the age of the respec-
tive wild boar were excluded.

In the course of passive surveillance, tissue samples (organs,
mainly bone marrow) were taken from animals by veterinary inspec-
tors or state-authorized veterinarians and analysed by PCR.

For active surveillance, blood samples were taken by trained
hunters from each hunted wild boar and submitted for the detection
of ASFV genome and ASFV antibodies.

Passive surveillance was conducted throughout Latvia starting
in June 2014. Active surveillance included the sampling of all hunted
wild boar in a radius of 8-20 km around every newly discovered ASF

wild boar case. The size of the areas covered by active surveillance

progressed correspondingly with the ASFV spread in the wild boar
population. The laboratory procedures for detecting ASFV genome
via PCR or antibodies via ELISA have been previously described
(Schulz, Olsevskis, et al., 2019).

2.3 | Data analysis

PCR-positive samples, regardless of their serological result (i.e. the
sample could have shown either a seropositive, a seronegative or
no serological test result), were summarized (group 1) as described
(Schulz, Staubach, et al., 2019). The prevalence of wild boar show-
ing these test results was calculated based on the total number of
animals tested by PCR. In group 1, samples from active and passive
surveillance were included.

Following the same procedure, samples that yielded a seropos-
itive but PCR-negative test result were grouped together (group 2).
Therefore, the seroprevalence (i.e. prevalence of wild boar with an-
tibodies against ASFV) was calculated based on the total number of
animals tested by PCR and ELISA, regardless of the test result. All
samples used for the calculations for group 2 originated from active
surveillance.

Although the focus was put on analysing and comparing groups
1 and 2, samples with a PCR-positive and simultaneously a seropos-
itive result (group 3) and samples exclusively PCR-positive but se-
ronegative (group 4) were analysed for the sake of completeness.
Both groups included samples originated from hunted animals (ac-
tive surveillance).

As in group 2, the prevalence of wild boar tested PCR-positive
and seropositive (group 3) or PCR-positive but seronegative (group
4) were also calculated based on the total number of wild boar that
had shown unambiguous PCR and serological test results (i.e. either
positive or negative).

For all four groups, prevalence estimates were obtained for

each age class (<1 year, 1-2 years and >2 years), for the five study
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regions, area East and area West, and for all hunting seasons. For
group 1, the prevalence depending on the source of the samples,
that is active or passive surveillance, was also determined for each
area and hunting season. To describe the course of the prevalence
in each hunting season and in each study area, confidence inter-
vals were calculated according to Clopper and Pearson (1935).
All calculations were done using the software package R (http://
www.r-project.org) (R Core Team, 2015), also used to produce the

included figures.

3 RESULTS

|
3.1 | Data description

After excluding all data records with an inconclusive PCR result (n
251) and data records originating from passive surveillance and with
a serological test result (n 423), 60,166 data records were available
for analysis (Appendix Table A1). Data records with no age informa-
tion were removed from the age analyses (n 1,622).

In all areas, most samples originated from animals between 1
and 2 years old. The number of samples resulting from active sur-
veillance was clearly higher than samples from passive surveillance
(Figure 2, Appendix Table A1).

The number of samples obtained in the western regions of Latvia
was slightly lower than those from the eastern regions, but the dif-
ferences in samples sizes were not significant. The number of tested
wild boar samples from the area East peaked in the 2015/2016 hunt-
ing season, whereas the sample size increased in the area West over
time and reached a peak in the 2017/2018 hunting season (Figure 2,
Appendix Table A1).

Active surveillance

3.2 | Data analysis

Group 1: In group 1, all samples with a positive ASFV PCR result
were aggregated, regardless of the serological result (negative,
positive or not tested). In both the eastern and western areas,
the prevalence was highest in the subset of animals younger than
1 year (mean prevalence East: <1 year: 0.048, 1-2 years: 0.033,
>2 years: 0.020; mean prevalence West: <1 year: 0.063, 1-2 years:
0.037, >2 years: 0.037) (Figure 3). This was in accordance with the
results obtained for each of the five study regions individually
(Appendix Table A2).

In both study areas and all hunting seasons, the prevalence es-
timates for hunted or found dead wild boar showing results in ac-
cordance with group 1 were significantly higher (approx. 35 times
higher) in wild boar sampled through passive surveillance than
those sampled through active surveillance (Figure 4, Appendix
Table Ab6).

Group 2: In group 2, all samples with a seropositive and an
ASFV PCR-negative test result were combined. In contrast to group
1, no significant differences in the prevalence estimates between
the different age classes were observed, although the mean prev-
alence of seropositive animals was higher in wild boar older than
2 years (mean prevalence East: <1 year: 0.024, 1-2 years: 0.025,
>2 years: 0.035; mean prevalence West: <1 year: 0.020, 1-2 years:
0.016, >2 years: 0.020). However, especially in the East during the
last hunting season, the samples with a seropositive result were sig-
nificantly higher in animals older than 2 years (<1 year: 0.007 (Cl:
0.003-0.014), 1-2 years: 0.027 (Cl: 0.020-0.036), >2 years: 0.059
(Cl: 0.046-0.074)) (Figure 5, Appendix Table A3).

Although the seroprevalence in the East at first increased, a de-
cline was later observed during the 2017/2018 and 2018/2019 hunting
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seasons. This trend was observed in all three age classes. In the West,
the average prevalence for each age class was lower than in the eastern
area. Nevertheless, an increase over time was also observed, but the
highest seroprevalence in the West was not observed before 2018/2019

hunting season in all age classes (Figure 4, Appendix Table A3).

Hunting season

Group 3: In group 3, all samples with a positive ASFV PCR and
a seropositive test result were analysed. Generally, the prevalence
estimates were very low for hunted wild boar yielding samples
from group 3. In areas East and West, the highest prevalence was

found in samples obtained from animals younger than 1 year (max.
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prevalence 0.025). In both regions, the prevalence estimates were
similar. Towards the end of the observation period, that is hunt-
ing season 2018/2019, a slight decrease was observed (Appendix
Table A4).

Group 4: In group 4, all samples with an ASFV PCR-positive and
a seronegative test result were analysed. Corresponding with the
previous groups, the prevalence estimates were highest in animals
younger than 1 year. This applied particularly to the eastern regions
of Latvia (max. prevalence 0.026). Similar to group 3, the differences
in the prevalence estimates between the two study areas were not
significant. Moreover, the prevalence estimates decreased in both

areas over time (Appendix Table A5).

4 | DISCUSSION

The Latvian wild boar population has now suffered from ASF for five
consecutive years. During this time, the disease has spread from the
eastern part of the country towards the West. For our analyses, the
country was therefore divided into two geographically distinct study
areas, East and West, to understand the temporal stages of the ASF
epidemic. Both areas exhibited a different course of the disease,
which therefore had to be taken into account in the epidemiological
analysis. Additionally, analysing the data at the regional level allowed
us to compare the course of ASF in wild boar in the different regions
during the hunting seasons.

When comparing the results for the chosen study areas, the
differences in size and any potentially resulting differences in

sample numbers had to be taken into consideration. Despite the

18/19

larger size of area West, the number of samples taken at the be-
ginning of the study period as part of active and passive surveil-
lance was clearly higher in the East (hunting seasons 2014/2015
and 2015/2016). Yet, in the last two hunting seasons, the sam-
ple size in the West overtook the number of samples in eastern
area. This can be explained by the mandatory intensification of
surveillance (particularly of active surveillance) after a region, in
this case area West, is affected by ASF. Similar observations were
made in other countries (Nurmoja et al., 2017). These findings also
illustrate the need to enhance surveillance not only when ASF is
present, but before its arrival (Nurmoja et al., 2017). On the other
hand, a decrease in sample sizes was seen in area East over time.
This might be mainly due to a decrease in the wild boar popula-
tion density, a possible consequence of ASF, its high case-fatality
ratio and increased hunting efforts (Schulz, Ol3evskis, et al., 2019;
Schulz, Staubach, et al., 2019). In contrast to the reported approx.
74,000 wild boar in 2013 (Andersone-Lilley et al., 2010; Kawata
et al., 2013), the estimated wild boar population in Latvia was ap-
proximately 20,000 individuals at the end of the hunting season
2018/2019. The decrease in population density and thus also in
the number of detectable wild boar carcasses might indicate that
the epidemic has reached the deceleration phase as defined in the
EU working document ‘Strategic approach to the management
of African Swine Fever for the EU’ (SANTE/7113/2015—Rev 11).
However, regardless of the reasons for the decrease in population
density, as long as ASF is present, as is still the case in Latvia and in
some of its neighbouring countries, effective hunting and surveil-
lance must be maintained (European Food Safety Authority, 2020).

These measures should be combined with effective detection and
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removal of wild boar carcasses, thus reducing the viral load in
the environment (European Food Safety Authority, 2018, 2020).
Moreover, the wild boar population should be kept as small as
possible in order to potentially break the ASFV infection chain
(European Food Safety Authority, 2018, 2020; Gavier-Widen
et al., 2015; Lange, 2015). Reliable surveillance must be kept in
place to detect new entries or further spread of the disease. This
applies particularly to passive surveillance, known to represent
the most effective way of detecting ASF in wild boar (European
Food Safety Authority, 2018; Nurmoja et al., 2017; Schulz,
Olsevskis, et al., 2019). Due to the difficulties in finding dead wild
boar and the low acceptability among hunters to support passive
surveillance (Schulz, Calba, Peyre, Staubach, & Conraths, 2016),
the number of samples obtained by passive surveillance was much
lower than those received through active surveillance. However,
the temporal trend was similar, demonstrating the importance of
keeping hunters motivated in regard to supporting passive sur-
veillance. In all regions and hunting seasons, most samples were
unsurprisingly obtained from 1- to 2-year-old animals, as this
age class represents the typically hunted target group (European
Food Safety Authority, 2015; Schulz et al., 2016; Toigo, Servanty,
Gaillard, Brandt, & Baubet, 2008).

Inthe present study, we assumed that samples from ASF-infected
wild boar are positive by PCR a few days post-infection, stay posi-
tive by PCR and also yield a seropositive test result for up to ap-
proximately 100 days and finally remain exclusively seropositive for
an undetermined period (Petrov, Forth, Zani, Beer, & Blome, 2018;
Schulz, Staubach, et al., 2019; Zani et al., 2018). For domestic pigs,
this period was described to last several years (Penrith et al., 2004;
Pujols Romeu et al., 1991). Test results were therefore analysed in
several groups, taking into account that animals in group 1 were in-
fected within 100 days prior to sampling, whereas animals in group
2 had survived an ASF infection. Due to the decomposition of car-
casses, blood samples could often not be taken from animals found
dead. Therefore, samples originating from passive surveillance are
usually not tested for antibodies against ASFV. Very rarely, fresh
samples were obtained from wild boar shot due to sickness or killed
in road traffic accidents. These samples were tested for antibodies
against ASFV; however, considering the rarity of these events, we
excluded all data originating from ASFV antibody testing via passive
surveillance, thus avoiding confusion and misinterpretation of the
study results.

Based on the grouping of wild boar samples depending on
their test results, we aimed to assess the epidemiological stage
of the ASF epidemic in Latvia during the five different hunting
seasons. While interpreting the study results, it must be acknowl-
edged that factors like wild boar population density or ASF con-
trol measures might influence the ASF prevalence estimates in the
different hunting seasons (European Food Safety Authority, 2018;
Lange, 2015; Smietanka et al.,, 2016). In Estonia, a decrease of
PCR-positive wild boar and an increase of seropositive wild boar
over time was observed. At the same time, the population density

decreased, possibly due to ASF and the implemented measures to
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control ASF in wild boar (Schulz, Staubach, et al., 2019). Due to the
descriptive character of the study design, these factors and their
potential influence were not included. However, also in Latvia, the
assumption still stands that the decreasing population density and
the long-term effects of control measures influenced the course
of ASF (Schulz, Olsevskis, et al., 2019). Moreover, the data were
only analysed in connection with the respective hunting season,
permitting the comparison of the results from the individual hunt-
ing seasons.

Similar to Estonia (Schulz, Staubach, et al., 2019), the results
showed after an initial increase as described by the European Food
Safety Authority et al. (2017), a decrease in the ASFV prevalence in
all wild boar samples over time. Simultaneously, an increase in the
seroprevalence in hunted wild boar was detected as previously de-
scribed by the European Food Safety Authority (2020). Moreover,
the differences of the prevalence estimates of group 1 and group
2 between the hunting seasons indicated a time shift between area
East and area West, similar to the situation in Estonia. Both prev-
alence estimates showed a comparable course over time, but par-
ticularly the increase in seroprevalence occurred later on in the
western part of Latvia. In eastern Latvia, the seroprevalence started
to decline in the 2018/2019 hunting season, suggesting the begin-
ning of disease elimination in that area, while the seroprevalence
peaked in the West during the same season, indicating the phase of
a decreasing epidemic. This course of disease can be explained by
the slow spread of ASF from eastern to western parts of Latvia and
correspond with the results published by the European Food Safety
Authority (2020). The very low prevalence of ASFV in east Latvia
and the decrease of the seroprevalence towards the end of the study
period are promising findings and may imply the slow disappearance
of ASF.

Although western Latvia was affected by ASF from 2016 on-
wards, the disease had already been circulating for over a year in the
East. Analyses of the prevalence estimates for groups 3 and 4, in-
cluding samples from newly infected hunted animals (infected within
the last 100 days prior to sampling), support these results. The prev-
alence estimates also decreased over time, in the East slightly earlier
than in the West. In both areas, the prevalence estimates for these
groups were very low and showed the highest values in wild boar
younger than one year. In accordance with findings from other re-
searchers, these findings provide no evidence for the presence of
long-term virus carriers (Stahl et al., 2019).

ASFV PCR-positive samples (group 1) reached the highest preva-
lence in wild boar younger than 1 year. This is in line with the finding
that the ASFV prevalence showed the highest values in animals be-
tween 1 and 2 years, but without a significant difference relative to
animals younger than 1 year (European Food Safety Authority, 2015).
In addition to the finding that the prevalence of ASFV PCR-positive
samples was increased in younger animals, it was obvious that the
prevalence of ASFV PCR-positive animals was much higher when
the tested samples were obtained by passive surveillance (in com-
parison with samples received through active surveillance, i.e. hunt-

ing of apparently healthy wild boar). Both findings may be explained
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by the high case-fatality ratio (Schulz, Conraths, Blome, Staubach,
& Sauter-Louis, 2019). In addition, these findings once again illus-
trate the vast difference in the chances of early ASF detection in
wild boar found dead (high chance) versus in hunted wild boar (low
chance) (European Food Safety Authority, 2018; European Food
Safety Authority et al., 2017; Nurmoja et al., 2017; Schulz, OlSevskis,
etal., 2019).

The significantly higher values in the seroprevalence estimates
(group 2) in hunted animals older than 2 years in the last two hunting
seasons of area East might be due to the accumulation of surviving
wild boar over time. They simultaneously suggest a decline of the
ASF incidence in the eastern part of Latvia (European Food Safety
Authority, 2020; Schulz, Staubach, et al., 2019).

In several previous studies, the role of ASF survivors and
their potential for spreading ASFV was intensively discussed
(European Food Safety Authority, 2015; Gallardo et al., 2018;
Petrov et al., 2018; Schulz, Staubach, et al., 2019). However,
so far no hard evidence was found to prove the infectious-
ness of wild boar tested seropositive, but PCR-negative (Stahl
et al.,, 2019). Therefore, this comprehensive description of
Latvian surveillance data of the last 5 years provides a glimpse of
hope for successful control or even potential elimination of ASF
in wild boar, despite the huge difficulties that must be overcome,
when combating ASF in these animals. In accordance with the
long period of detectability of antibodies found in domestic pigs
(Penrith et al., 2004; Pujols Romeu et al., 1991), wild boar most
likely follow the same immune response pattern. Therefore, the
continuous detection of seropositive animals does not indicate
any new virus introduction or circulating virus, but instead the
expected findings point towards a subsiding epidemic. Although
these findings suggest a potential end of the epidemic, the high
efforts to monitor the epidemiological situation of ASF in wild
boar continuously have to be maintained. Also, due to the contin-
uous high risk of infection from infected neighbouring countries
it is of upmost important, especially at this stage, to cautiously
analyse the epidemiological situation of ASF in the wild boar pop-
ulation in Latvia to adjust control measures where necessary and
reach final elimination.
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TABLE A2 Prevalence estimates and the 95% confidence interval of wild boar with an ASFV PCR-positive results, irrespective of the
serological test result, stratified by region, hunting season and age class

<1 year 1-2 years >2 years
Lower Upper Lower Upper Lower Upper
Prevalence  95% Cl 95% ClI Prevalence  95% CI 95% Cl Prevalence  95% Cl 95% ClI
Latgale
2014/2015 0.038 0.028 0.050 0.022 0.017 0.028 0.000 0.000 0.975
2015/2016 0.042 0.033 0.053 0.042 0.038 0.047 0.020 0.009 0.038
2016/2017 0.039 0.028 0.053 0.049 0.044 0.055 0.026 0.015 0.040
2017/2018 0.069 0.050 0.092 0.053 0.048 0.058 0.028 0.017 0.042
2018/2019 0.024 0.013 0.040 0.030 0.026 0.035 0.017 0.008 0.033
Vidzeme
2014/2015 0.068 0.049 0.092 0.043 0.030 0.058 0.000 0.000 0.975
2015/2016 0.063 0.055 0.073 0.055 0.048 0.062 0.028 0.016 0.045
2016/2017 0.088 0.067 0.112 0.057 0.047 0.069 0.060 0.045 0.077
2017/2018 0.059 0.040 0.083 0.039 0.029 0.052 0.021 0.011 0.036
2018/2019 0.000 0.000 0.008 0.002 0.000 0.008 0.000 0.000 0.006
Pieriga
2014/2015 0.066 0.018 0.159 0.000 0.000 0.023 0.000 0.000 0.975
2015/2016 0.070 0.050 0.095 0.055 0.041 0.072 0.069 0.032 0.127
2016/2017 0.073 0.057 0.092 0.051 0.041 0.062 0.055 0.041 0.072
2017/2018 0.125 0.096 0.160 0.049 0.039 0.059 0.058 0.043 0.077
2018/2019 0.046 0.020 0.089 0.037 0.025 0.052 0.017 0.007 0.035
Zemgale
2014/2015 0.025 0.005 0.073 0.010 0.001 0.036 0.000 0.000 0.975
2015/2016 0.011 0.005 0.021 0.008 0.004 0.015 0.024 0.003 0.083
2016/2017 0.033 0.018 0.056 0.031 0.022 0.043 0.007 0.002 0.021
2017/2018 0.161 0.119 0.210 0.041 0.032 0.051 0.047 0.031 0.069
2018/2019 0.009 0.000 0.049 0.033 0.022 0.048 0.014 0.004 0.037
Kurzeme
2014/2015 0.000 0.000 0.071 0.000 0.000 0.047 0.000 0.000 0.975
2015/2016 0.000 0.000 0.185 0.000 0.000 0.247 0.000 0.000 0.975
2016/2017 0.025 0.005 0.071 0.090 0.071 0.113 0.076 0.048 0.113
2017/2018 0.177 0.133 0.229 0.081 0.070 0.093 0.083 0.065 0.103
2018/2019 0.048 0.027 0.080 0.041 0.034 0.049 0.033 0.023 0.046
Area East
2014/2015 0.047 0.038 0.058 0.025 0.019 0.032 0.000 0.000 0.842
2015/2016 0.056 0.050 0.063 0.047 0.042 0.052 0.025 0.016 0.036
2016/2017 0.058 0.047 0.070 0.045 0.038 0.053 0.044 0.034 0.055
2017/2018 0.064 0.051 0.080 0.039 0.032 0.048 0.025 0.017 0.035
2018/2019 0.013 0.007 0.021 0.009 0.005 0.014 0.008 0.004 0.015
Area West
2014/2015 0.031 0.012 0.062 0.005 0.001 0.016 0.005 0.000 0.708
2015/2016 0.035 0.026 0.046 0.028 0.021 0.036 0.028 0.026 0.090
2016/2017 0.058 0.046 0.071 0.053 0.046 0.061 0.053 0.037 0.058
2017/2018 0.149 0.127 0.173 0.058 0.052 0.065 0.058 0.055 0.077

2018/2019 0.040 0.025 0.059 0.039 0.033 0.045 0.039 0.019 0.035
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TABLE A3 Prevalence estimates of wild boar with an ASFV PCR-negative and a seropositive test results, stratified by region, hunting
season and age class

<1 year 1-2 years >2 years
Lower Upper Lower Upper Lower Upper
Prevalence  95% ClI 95% CI Prevalence  95% Cl 95% ClI Prevalence  95% ClI 95% CI
Latgale
2014/2015 0.006 0.003 0.013 0.002 0.000 0.005 0.000 0.000 0.975
2015/2016 0.015 0.009 0.022 0.020 0.015 0.026 0.023 0.011 0.042
2016/2017 0.028 0.019 0.040 0.028 0.020 0.040 0.026 0.016 0.041
2017/2018 0.029 0.017 0.046 0.035 0.025 0.049 0.033 0.021 0.048
2018/2019 0.007 0.002 0.019 0.025 0.015 0.038 0.037 0.022 0.057
Vidzeme
2014/2015 0.021 0.010 0.036 0.001 0.000 0.007 0.000 0.000 0.975
2015/2016 0.024 0.019 0.030 0.017 0.013 0.021 0.016 0.007 0.031
2016/2017 0.068 0.049 0.091 0.040 0.031 0.050 0.040 0.028 0.056
2017/2018 0.053 0.035 0.077 0.046 0.035 0.059 0.094 0.072 0.120
2018/2019 0.006 0.001 0.018 0.029 0.019 0.042 0.078 0.058 0.102
Pieriga
2014/2015 0.000 0.000 0.066 0.000 0.000 0.023 0.000 0.000 0.066
2015/2016 0.055 0.037 0.079 0.024 0.015 0.037 0.055 0.037 0.079
2016/2017 0.011 0.005 0.021 0.017 0.011 0.024 0.011 0.005 0.021
2017/2018 0.012 0.004 0.028 0.016 0.011 0.023 0.012 0.004 0.028
2018/2019 0.047 0.021 0.091 0.038 0.026 0.053 0.047 0.021 0.091
Zemgale
2014/2015 0.000 0.000 0.033 0.000 0.000 0.019 0.000 0.000 0.975
2015/2016 0.010 0.004 0.020 0.005 0.002 0.011 0.012 0.000 0.066
2016/2017 0.027 0.013 0.049 0.009 0.004 0.017 0.007 0.002 0.022
2017/2018 0.030 0.012 0.060 0.039 0.030 0.049 0.026 0.014 0.045
2018/2019 0.054 0.020 0.113 0.055 0.040 0.073 0.055 0.031 0.089
Kurzeme
2014/2015 0.000 0.000 0.079 0.000 0.000 0.049 0.000 0.000 0.975
2015/2016 0.000 0.000 0.975 0.000 0.000 0.708 0.000 0.000 0.975
2016/2017 0.009 0.000 0.049 0.004 0.001 0.013 0.004 0.000 0.021
2017/2018 0.010 0.001 0.034 0.012 0.008 0.018 0.015 0.008 0.026
2018/2019 0.029 0.013 0.056 0.025 0.019 0.031 0.021 0.013 0.032
Area East
2014/2015 0.011 0.006 0.017 0.002 0.000 0.004 0.000 0.000 0.842
2015/2016 0.021 0.017 0.025 0.018 0.015 0.021 0.019 0.012 0.030
2016/2017 0.043 0.033 0.054 0.035 0.029 0.043 0.034 0.025 0.044
2017/2018 0.040 0.029 0.053 0.041 0.033 0.050 0.061 0.048 0.075
2018/2019 0.007 0.003 0.014 0.027 0.020 0.036 0.059 0.046 0.074
Area West
2014/2015 0.000 0.000 0.018 0.000 0.000 0.009 0.000 0.000 0.708
2015/2016 0.028 0.019 0.039 0.013 0.008 0.019 0.024 0.008 0.056
2016/2017 0.015 0.010 0.024 0.012 0.009 0.016 0.015 0.009 0.022
2017/2018 0.016 0.009 0.027 0.022 0.018 0.026 0.025 0.019 0.033

2018/2019 0.039 0.025 0.059 0.033 0.028 0.038 0.036 0.028 0.046



OLSEVSKIS ET AL.

;[ronsboundary and EmeIging
o,

TABLE A4 Prevalence estimates of wild boar with an ASFV PCR-positive and a seropositive test results, stratified by region, hunting
season and age class

<1 year 1-2 years >2 years
Lower Upper Lower Upper Lower Upper
Prevalence  95% ClI 95% Cl Prevalence  95% Cl 95% ClI Prevalence  95% ClI 95% Cl
Latgale
2014/2015 0.007 0.003 0.014 0.001 0.000 0.003 0.000 0.000 0.975
2015/2016 0.010 0.006 0.016 0.004 0.002 0.008 0.000 0.000 0.009
2016/2017 0.011 0.006 0.020 0.004 0.001 0.010 0.001 0.000 0.008
2017/2018 0.008 0.003 0.020 0.009 0.004 0.017 0.007 0.002 0.016
2018/2019 0.019 0.009 0.034 0.006 0.002 0.014 0.006 0.001 0.017
Vidzeme
2014/2015 0.002 0.000 0.010 0.000 0.000 0.004 0.000 0.000 0.975
2015/2016 0.016 0.012 0.021 0.004 0.003 0.007 0.000 0.000 0.007
2016/2017 0.014 0.006 0.026 0.007 0.003 0.012 0.004 0.001 0.011
2017/2018 0.014 0.006 0.029 0.012 0.007 0.020 0.005 0.001 0.015
2018/2019 0.000 0.000 0.008 0.001 0.000 0.006 0.000 0.000 0.006
Pieriga
2014/2015 0.000 0.000 0.066 0.000 0.000 0.023 0.000 0.000 0.975
2015/2016 0.006 0.001 0.018 0.002 0.000 0.009 0.008 0.000 0.045
2016/2017 0.017 0.010 0.028 0.008 0.004 0.013 0.002 0.000 0.009
2017/2018 0.036 0.021 0.059 0.007 0.003 0.011 0.004 0.001 0.012
2018/2019 0.035 0.013 0.075 0.008 0.003 0.017 0.000 0.000 0.009
Zemgale
2014/2015 0.000 0.000 0.033 0.000 0.000 0.019 0.000 0.000 0.975
2015/2016 0.003 0.000 0.010 0.002 0.000 0.006 0.000 0.000 0.043
2016/2017 0.011 0.003 0.027 0.004 0.001 0.009 0.000 0.000 0.009
2017/2018 0.025 0.009 0.055 0.007 0.004 0.013 0.006 0.001 0.017
2018/2019 0.009 0.000 0.049 0.009 0.004 0.018 0.004 0.000 0.020
Kurzeme
2014/2015 0.000 0.000 0.079 0.000 0.000 0.049 0.000 0.000 0.975
2015/2016 0.000 0.000 0.975 0.000 0.000 0.708 0.000 0.000 0.975
2016/2017 0.000 0.000 0.033 0.004 0.001 0.013 0.000 0.000 0.014
2017/2018 0.000 0.000 0.018 0.011 0.007 0.016 0.004 0.001 0.011
2018/2019 0.007 0.001 0.026 0.008 0.005 0.012 0.004 0.001 0.011
Area East
2014/2015 0.006 0.003 0.010 0.000 0.000 0.002 0.000 0.000 0.842
2015/2016 0.014 0.011 0.018 0.004 0.003 0.006 0.000 0.000 0.004
2016/2017 0.012 0.007 0.019 0.006 0.003 0.009 0.003 0.001 0.007
2017/2018 0.011 0.006 0.019 0.011 0.007 0.016 0.006 0.003 0.012
2018/2019 0.010 0.005 0.018 0.003 0.001 0.008 0.003 0.001 0.008
Area West
2014/2015 0.000 0.000 0.018 0.000 0.000 0.009 0.000 0.000 0.708
2015/2016 0.004 0.001 0.010 0.002 0.001 0.005 0.005 0.000 0.027
2016/2017 0.014 0.008 0.022 0.006 0.004 0.009 0.001 0.000 0.005
2017/2018 0.025 0.015 0.037 0.008 0.006 0.011 0.004 0.002 0.008

2018/2019 0.016 0.007 0.030 0.008 0.006 0.011 0.003 0.001 0.007
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TABLE A5 Prevalence estimates of wild boar with an ASF PCR-positive and a seronegative test results, stratified by region, hunting
season and age class

<1 year 1-2 years >2 years
Lower Upper Lower Upper Lower Upper
Prevalence  95% ClI 95% ClI Prevalence  95% CI 95% Cl Prevalence  95% Cl 95% CI
Latgale
2014/2015 0.009 0.004 0.016 0.005 0.003 0.010 0.000 0.000 0.975
2015/2016 0.017 0.011 0.025 0.007 0.004 0.011 0.005 0.001 0.017
2016/2017 0.011 0.006 0.020 0.008 0.003 0.014 0.003 0.000 0.010
2017/2018 0.039 0.025 0.058 0.013 0.007 0.022 0.010 0.004 0.020
2018/2019 0.004 0.000 0.013 0.010 0.004 0.019 0.008 0.002 0.020
Vidzeme
2014/2015 0.007 0.002 0.019 0.002 0.000 0.009 0.000 0.000 0.975
2015/2016 0.024 0.019 0.031 0.012 0.009 0.016 0.005 0.001 0.016
2016/2017 0.020 0.011 0.035 0.018 0.012 0.025 0.007 0.003 0.016
2017/2018 0.010 0.003 0.024 0.010 0.005 0.017 0.003 0.000 0.012
2018/2019 0.000 0.000 0.008 0.000 0.000 0.004 0.000 0.000 0.006
Pieriga
2014/2015 0.000 0.000 0.066 0.000 0.000 0.023 0.000 0.000 0.975
2015/2016 0.035 0.020 0.055 0.018 0.010 0.029 0.016 0.002 0.058
2016/2017 0.017 0.010 0.028 0.020 0.014 0.028 0.009 0.004 0.019
2017/2018 0.036 0.021 0.059 0.016 0.011 0.023 0.011 0.005 0.022
2018/2019 0.006 0.000 0.032 0.021 0.013 0.034 0.003 0.000 0.014
Zemgale
2014/2015 0.000 0.000 0.033 0.000 0.000 0.019 0.000 0.000 0.975
2015/2016 0.005 0.001 0.014 0.003 0.001 0.009 0.012 0.000 0.066
2016/2017 0.008 0.002 0.023 0.012 0.006 0.020 0.000 0.000 0.009
2017/2018 0.021 0.007 0.049 0.016 0.011 0.023 0.016 0.007 0.032
2018/2019 0.000 0.000 0.032 0.023 0.014 0.036 0.004 0.000 0.020
Kurzeme
2014/2015 0.000 0.000 0.079 0.000 0.000 0.049 0.000 0.000 0.975
2015/2016 0.000 0.000 0.975 0.000 0.000 0.708 0.000 0.000 0.975
2016/2017 0.018 0.002 0.064 0.029 0.018 0.045 0.034 0.016 0.064
2017/2018 0.014 0.003 0.042 0.022 0.016 0.029 0.013 0.006 0.023
2018/2019 0.011 0.002 0.031 0.015 0.011 0.020 0.017 0.009 0.027
Area East
2014/2015 0.008 0.005 0.014 0.004 0.002 0.008 0.000 0.000 0.842
2015/2016 0.022 0.018 0.027 0.010 0.008 0.013 0.005 0.002 0.012
2016/2017 0.014 0.009 0.022 0.014 0.010 0.019 0.005 0.002 0.010
2017/2018 0.026 0.017 0.037 0.011 0.007 0.016 0.007 0.003 0.013
2018/2019 0.002 0.000 0.007 0.005 0.002 0.009 0.004 0.001 0.009
Area West
2014/2015 0.000 0.000 0.018 0.000 0.000 0.009 0.000 0.000 0.708
2015/2016 0.017 0.011 0.026 0.009 0.006 0.015 0.015 0.003 0.042
2016/2017 0.015 0.009 0.023 0.019 0.015 0.025 0.011 0.007 0.018
2017/2018 0.027 0.017 0.040 0.018 0.015 0.022 0.013 0.008 0.019

2018/2019 0.007 0.002 0.018 0.018 0.014 0.022 0.011 0.007 0.017
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TABLE A6 Prevalence estimates of wild boar with an ASFV PCR-positive results, irrespective of the serological test result, stratified by
region, hunting season and origin of carcass

A P
Lower Upper Lower Upper
Prevalence 95% ClI 95% ClI Prevalence 95% Cl 95% Cl
Latgale
2014/2015 0.011 0.007 0.015 0.684 0.567 0.786
2015/2016 0.016 0.013 0.021 0.861 0.781 0.920
2016/2017 0.013 0.009 0.018 0.800 0.687 0.886
2017/2018 0.027 0.021 0.035 0.745 0.610 0.853
2018/2019 0.017 0.012 0.024 0.300 0.067 0.652
Vidzeme
2014/2015 0.008 0.005 0.013 0.752 0.688 0.810
2015/2016 0.024 0.021 0.028 0.801 0.760 0.838
2016/2017 0.023 0.018 0.028 0.855 0.794 0.904
2017/2018 0.019 0.014 0.025 0.778 0.655 0.873
2018/2019 0.001 0.000 0.003 0.400 0.053 0.853
Pieriga
2014/2015 0.000 0.000 0.015 0.211 0.061 0.456
2015/2016 0.027 0.020 0.037 0.652 0.546 0.749
2016/2017 0.026 0.021 0.032 0.746 0.673 0.809
2017/2018 0.028 0.022 0.035 0.706 0.629 0.774
2018/2019 0.023 0.016 0.033 0.341 0.201 0.506
Zemgale
2014/2015 0.000 0.000 0.011 0.417 0.152 0.723
2015/2016 0.006 0.003 0.011 0.483 0.294 0.675
2016/2017 0.013 0.008 0.019 0.593 0.457 0.719
2017/2018 0.026 0.020 0.033 0.796 0.703 0.871
2018/2019 0.025 0.017 0.035 0.750 0.194 0.994
Kurzeme
2014/2015 0.000 0.000 0.030 0.000 0.000 0.265
2015/2016 0.000 0.000 0.459 0.000 0.000 0.109
2016/2017 0.032 0.022 0.044 0.561 0.465 0.654
2017/2018 0.027 0.022 0.034 0.778 0.724 0.826
2018/2019 0.022 0.018 0.027 0.696 0.602 0.780
Area East
2014/2015 0.010 0.007 0.013 0.734 0.678 0.785
2015/2016 0.021 0.019 0.024 0.813 0.777 0.845
2016/2017 0.018 0.015 0.022 0.840 0.787 0.883
2017/2018 0.023 0.019 0.028 0.763 0.676 0.836
2018/2019 0.009 0.006 0.012 0.333 0.118 0.616
Area West
2014/2015 0.000 0.000 0.005 0.209 0.100 0.360
2015/2016 0.015 0.011 0.020 0.484 0.402 0.566
2016/2017 0.023 0.019 0.027 0.658 0.605 0.708
2017/2018 0.027 0.024 0.031 0.759 0.721 0.795
2018/2019 0.023 0.019 0.027 0.605 0.524 0.682

Note: Column A contains the numbers of samples obtained by active surveillance (hunting of apparently healthy wild boar) and P by passive
surveillance (found dead, shot sick or road traffic accident).
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ABSTRACT

African swine fever (ASF) has massively spread in recent years and threatens the global pig industry. ASF has
been present in Latvia since 2014. Hunters play a major role in the implementation of measures to control ASF
and in passive disease surveillance. The probability to detect an ASF-positive wild boar is much higher in animals
found dead than in hunted animals. Thus, the willingness and the motivation of hunters to support passive
surveillance is of utmost importance. Using participatory methods, this study aimed to assess the acceptability of
control measures for ASF in wild boar among hunters. In addition, new approaches to increase hunters’ moti-
vation to report wild boar found dead were investigated.

A total of ten focus group discussions with hunters from different regions in Latvia were conducted. To assess
the quantity and quality of contacts between hunters and stakeholders involved in the control of ASF, relation
diagrams were used. Using ranking tools, the trust of the participants in stakeholders to implement control
measures successfully was evaluated. Defined control measures were presented to the hunters and their
acceptability investigated. An impact diagram and a list of defined motivation options for passive surveillance
were offered to identify new ways to increase the willingness of hunters to support passive surveillance actively.

A satisfactory and regular relationship was identified between the hunters, the Food and Veterinary Service
(FVS) and the State Forest Service (SFS). The hunters’ trust in these authorities was high. Although there is no
vaccine against ASF, hunters were convinced of the potential of vaccination in controlling ASF. However,
building fences was considered as useless and ineffective. To increase the willingness of hunters to support
passive surveillance, reducing the infection pressure in the forests was regarded as most motivating. Further-
more, hunters would appreciate a decrease in their costs and workload.

The study provides new insight into the concerns and experiences of hunters. Including their views and ex-
pectations in the further design and implementation of control and surveillance activities may help to improve
current efforts to control ASF in wild boar populations. Although representing the perceptions of Latvian hunters,
the main conclusions may be adaptable to adjust ASF control and surveillance in other countries.

1. Introduction

et al., 2018; Cwynar et al., 2019). Since then, ASF has spread widely. In
2014, the disease reached Poland and Lithuania. Latvia was the third

African swine fever (ASF) was introduced into Georgia in 2007 member state of the European Union (EU), where ASF was introduced in
(Sanchez-Vizcaino et al., 2013). With the exception of Sardinia, where June 2014. The first ASF cases emerged in wild boar in the eastern part
the disease has been endemic since 1978, this introduction was the first of the country (Olsevskis et al., 2016; Schulz et al., 2019). Over time, the
one in Europe since the eradication of ASF in 1995 (Sanchez-Cordon disease spread towards the West, so that most of the country has now
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been affected by ASF.

Infected wild boar constitute a major threat for domestic pig hold-
ings. Controlling ASF in these animals is much more difficult than in
domestic pigs, but it is of vital importance for the pig industry (Depner
et al., 2016; European Food Safety Authority, 2018; Schulz et al., 2019).
In Latvia, several control measures have been applied for defined pe-
riods. Monetary incentives were paid to hunters for shooting wild boar,
particularly for animals older than one year and for female wild boar.
Driven hunts and baiting were restricted. In addition, the collection and
safe disposal of wild boar carcasses was enforced (Schulz et al., 2019).
Schulz et al. (2019) found that the implemented control measures had
little effect on the prevalence of ASF virus (ASFV)-positive wild boar in
the short term. However, more recent findings indicate a decline in the
incidence of ASFV-positive animals, which may suggest that the control
measures could have had an impact on the course of ASF in wild boar in
the long term (Olsevskis et al., 2020).

Passive surveillance, i.e. the reporting or sampling of wild boar found
dead is not only an important requirement for control measures to
hinder the spread of the virus, but also the most important surveillance
tool for the early detection of ASF (Olsevskis et al., 2016; Smietanka
etal., 2016; European Food Safety Authority et al., 2017; Nurmoja et al.,
2017). The probability to detect an ASFV-positive wild boar among
animals found dead is significantly higher as compared to hunted wild
boar (Nurmoja et al., 2017; European Food Safety Authority, 2018,
2019; Schulz et al., 2019).

Neither ASF control measures nor passive surveillance in wild boar
can be effectively implemented without the support of hunters. Hunters
play a major role in wildlife management and therefore also in the
implementation of measures to control diseases in the wild boar popu-
lation (Schulz et al., 2016; Quiros-Fernandez et al., 2017). However, in
Latvia, hunting is just a hobby and any associated activities occur on a
voluntary basis. Accordingly, hunters’ willingness to support control
measures and passive surveillance for ASF in wild boar is vital.

Participatory methods can help to explore the rationales, experiences
and concerns of key players concerning the design and implementation
of control measures and passive surveillance (Catley et al., 2012; Calba
et al., 2016; Schulz et al., 2016; Allepuz et al., 2017). For a long time,
participatory methods were almost exclusively used in settings in
developing countries. However, by recognising the advantages of
including these methods into conventional epidemiological research,
the application of these methods, also in developed countries, increased
recently (Calba et al., 2015, 2016; Duval et al., 2016; Schulz et al.,
2016). In contrast to traditional epidemiology, participatory methods
involve the affected persons or groups in defining relevant problems and
in the process of finding solutions that are readily applicable and satisfy
all affected parties (Catley et al., 2012; Mariner et al., 2014). Various
tools are used to ease communication and to understand the rationales of
the persons and stakeholders involved. The results of the studies can be
used to improve surveillance activities and disease control. The
acceptability of certain measures or activities is defined as the willing-
ness of key players to participate actively and support activities (Mey-
nard et al, 2008). Often, acceptability is assessed by applying
participatory methods (Bronner et al., 2014; McKerr et al., 2015).

In the present study, we used participatory methods to assess the
acceptability of control measures for ASF in wild boar among Latvian
hunters. Furthermore, we investigated the willingness of hunters to
support passive surveillance in order to identify the best options for
motivating hunters to increase passive surveillance. The results may
help to improve ASF control measures and to increase the effectiveness
of passive surveillance.

2. Materials & methods
2.1. Focus group discussions

The method of focus group discussions was chosen as a suitable
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method for data collection to allow for expression of a variety of views
and perceptions of hunters. This was combined with visualization,
ranking and scoring methods to gather numerical data. All participating
hunters were informed about the aims of the study, the principles of
participatory epidemiology and logistic details of the meetings. After
anonymity had been assured, all participating hunters agreed that the
meetings could be recorded and the results published. The discussions
were held and recorded (by a typist) in Latvian. For further analyses, the
transcript was translated into English by the professional translator
company ‘Skrivanek Baltic’ (https://skrivanek.lv/en/).

The discussions were divided into two parts. First, the acceptance of
ASF control measures was addressed. In the second part, impediments or
motivation options were identified that might influence hunters’ sup-
port for passive surveillance.

The participatory methods used in the present study were adapted
from Calba et al. (2015) and Schulz et al. (2016). They were also applied
in the study of Urner et al. (2020).

All meetings were guided by the same facilitator. The facilitator was
trained in the applied methodology and was advised to ensure similar
participation of all hunters in the discussions. The facilitator was a fe-
male employee of the Latvian Food and Veterinary Service who had no
prior contact with hunters, ASF and its monitoring before the meetings.
Results of the participatory methods were analysed in a semi-
quantitative fashion and the qualitative results of the recorded discus-
sions were included descriptively.

2.2. Recruiting hunters

For the focus group discussions (FGD), three to six hunters per
meeting were recruited between April and July 2019. In close cooper-
ation with the two largest Latvian hunting organisations (“Latvian
Hunter’s association” and “Latvian Hunter’s Union”), hunters from five
(Kurzeme, Latgale, Pieriga, Vidzeme and Zemgale) out of six adminis-
trative regions of Latvia were recruited to cover the whole territory of
Latvia (Fig. 1). Therefore, in each region, two FGD were conducted. The
hunting organisations provided a list of potential contact persons on a
regional or local level, mostly leaders of regional or local hunting clubs.
The leading hunters were contacted by phone, invited to participate and
asked to identify further hunters who might be willing to participate
voluntarily in the study. The criterion for participation of the hunters
was their willingness to participate. These hunters were then contacted
and invited to the focus group discussions.

2.3. Assessment of control measures

A relation diagram was applied to assess hunters’ satisfaction with
the perceived network of stakeholders involved in controlling ASF. The
hunters first listed stakeholders, whom they considered as relevant in
the network of control measures. The quantity of contacts (from ‘no
contact’ to ‘daily contact’) between the hunters and each listed stake-
holder was assessed by arrows (Fig. 2). Each contact was classified as
outgoing from the hunters reaching out to the stakeholder and vice
versa. Within each focus discussion group, consensus had to be reached
for each arrow. Subsequently, each hunter received three smileys, which
were used to rate the quality of the contacts individually (Fig. 2). The
individual rating could be seen by each of the participants. Hunters’
trust in the stakeholders’ performance in ASF control was assessed by
‘proportional piling’.

For the process of proportional piling, the participants had to achieve
consensus in their discussion and to attribute then 100 glass beans in
proportion to their trust in the listed stakeholders to implement control
measures successfully.

The listed control measures were presented to the participants for
evaluation:
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Fig. 1. Locations of the focus group discussions with hunters in five administrative regions in Latvia.

No contact ©
> Rarecontact (1)
> Regular contact (2)

Daily contact (3)

happy (1) neutral (0) unhappy (-1)

Fig. 2. Arrows, smileys and glass beans and the ranks assigned to them. The number of glass beans attributed to a stakeholder represented the proportion of trust in

the respective stakeholder.

- Fencing

- Ban of hunting

- Including professionals for intensive hunting (police or army)
- Increased hunting of female wild boar (WB)

- Incentives for hunting

- Increased carcass search and removal

The hunters had the chance to add further control measures. Each
hunter was requested to express his/her personal view on each indi-
vidual control measure using smileys. To display the hunters’ trust in the
effectivity of the measures to control ASF, ‘proportional piling’ was
applied.

2.4. Assessment of passive surveillance

An impact diagram was used to assess negative and positive conse-
quences expected by hunters when detecting and reporting a wild boar
found dead. After the participants had listed potential consequences,
they were requested to reach consensus and attribute 100 glass beans
proportionally to the perceived size of impact of the listed consequences.
All consequences were thereby included in the same ranking process,
irrespective of their character as presumed negative or positive
consequences.

To assess the acceptability of possible motivation options to improve
participation in passive surveillance, the following items were listed and
the hunters asked to add further options:

- Increase of currently paid compensation

- Reduction of infection pressure in the wild boar population (by
finding, sampling and removing carcasses)

- Only reporting dead wild boar without any further work for the
hunter

- Detailed feedback on the health status of the detected wild boar from
the relevant authority to the hunter

‘Proportional piling” was used to assess the participants’ trust in the
listed options to motivate hunters to improve their support for passive
surveillance.

2.5. Quantitative analyses

The average of contacts between hunters and stakeholders were
calculated by assigning the appropriate rank to the respective arrows
(Fig. 2). To determine the quality of contacts, i.e. the satisfaction with
the quantity of cooperation with the rated stakeholders, ranks were
assigned according to the numbers of smileys given (Fig. 2).The average
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was calculated for each individual group and for all groups that had
mentioned a particular stakeholder.

‘Proportional piling’ was applied and analysed with a weighted
average. For example, the assessment of the trust in the listed control
measures was calculated as follows: The average trust T¢y; was calcu-
lated taking the control measures CM; i € {1,...,28}, listed by all par-
ticipants, into account. In the first step, the proportion of glass beans
assigned to the control measures P; was calculated by weighting the
number of glass beans GBj; allocated to the control measure CM; from
group G;j with j € {1,...,10} in relation to ZjCM, the number of control
measures CM listed by group G;.

CM
.z

7710
M
27
Jj=1

The average trust T¢yy; for all control measures was calculated with
Necwmi, the number of groups G mentioning control measure CM;,

1 10
Tey = ——- P;-GB;
CM; NCM, ,:Z] J i

3. Results
3.1. Recruiting hunters

Between April and July 2019, ten focus group discussions with 50
participants in total, 49 men and one woman, were conducted across
Latvia (Fig. 1). In each of the administrative regions of Latvia, two focus
group discussions were held (Table 1). The estimated average age of the
participants was 50 years.

3.2. Control measures

The participants named 27 stakeholders in total. All ten groups
mentioned the Food and Veterinary Service (FVS), the State Forest
Service (SFS) and the respective municipal administrations. Eight
groups mentioned hunters, seven named the hunting organisations.
Three to five groups mentioned the media, landowners, the Ministry of
Agriculture (MoA), the “Latvia’s State Forests” (a joint stock company),
the State Police, scientists of the Institute of Food Safety, Animal Health
and Environment “BIOR”, farmers, the society and logging companies.
Disposal companies were named twice. Each, the hunters’ magazine, the
Ministry of Interior, the laboratory, veterinarians, individual hunters,
State Border Guards, Municipal Police, the European Commission, na-
tional media (TV & Radio), farmers’ parliament, the State Environ-
mental Service and animal protection organisations were mentioned
once (Fig. 3). The participants expressed the highest trust in the proper
implementation of control measures against ASF in wild boar by the FVS
followed by hunters, hunting organisation and the SFS (Fig. 3).

The largest numbers of contacts of the participants (quantity) were

Table 1
Number of hunters per focus group discussion and administrative region of
Latvia.

Administrative Locations of focus group No of participating
Region discussions hunters
Pieriga Ropazi 6
Pieriga Tukums 4
Vidzeme Valmiera 4
Vidzeme Madona 4
Zemgale Barbele 7
Zemgale Jekabpils 6
Kurzeme Talsi 5
Kurzeme Liepaja 5
Latgale Kraslava 5
Latgale Rezekne 4
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with other hunters and stakeholders of the regular routine procedures, i.
e. laboratory, FVS, SFS, hunting organisations and the municipal ad-
ministrations. The hunters had little contact with the national research
centre, veterinarians, the police, disposal companies and the MoA
(Fig. 4). The quality of contact was higher for stakeholders with a large
number of contacts than for stakeholders with a small number of
contacts.

Analysis of the translated recordings of the focus discussion groups
revealed that the hunters considered their co-operations with the FVS as
positive. Feedback was regarded as sufficient and the employees of the
FVS were mentioned to be solution-oriented and helpful. The SFS was
also perceived as solution-oriented, but a lack of information and
communication was reported. At the local level, there were only con-
tacts with the municipal administrations and the police. The participants
mentioned the companionable teamwork with other hunters and hunt-
ing organisations, based on their perception, that they were the ‘real
workers’ in the control of ASF. The assumed important role of loggers
and logging companies in the local spread of ASF was mentioned in
connection with the perceived disinterest of these stakeholders in any
ASF-related topic. The hunters believed that the focus of the Ministry of
Interior, the MoA and BIOR, was exclusively on conducting office and
desktop work, without taking the “whole picture” and the daily routines
sufficiently into account. The hunters desired more communication with
the authorities to have a chance to express their views and share their
experience.

Vaccination was the most trusted measure to control ASF and
received the highest value for satisfaction, followed by incentives for
hunting, intensive hunting and biosecurity measures. Increased hunting
of females received lower trust ratings and was not favoured by the
participants. Fencing, involvement of police or army and the ban of
hunting were the least-trusted control measures and received the lowest
values for satisfaction (Fig. 5). Further control measures involved in the
weighted average, which were mentioned only three times or less, were
for example education of hunters on all ASF-related issues, various
hunting methods, restriction of public access to areas with ASF-infected
wild boar, poisoning and hunting of birds or small predators (Supple-
mental material Table 1).

In the discussion, covering hunters’ costs that arise from their
participation in the control measures during hunting was considered as
an absolute requirement. Nevertheless, hunters who only hunt for
money were considered as ethically dubious. Education and improved
biosecurity to be implemented by everybody working in the forest were
seen as beneficial for hunters, veterinarians and loggers in reducing the
local spread of ASF. Increased hunting of females was regarded as an
appropriate measure to reduce the size of the wild boar population, but
not as trustworthy in controlling ASF. Moreover, it was disliked in its
implementation, due to issues of hunting ethics. In particular, the risk of
producing orphans during the farrowing season was seen as unaccept-
able. Hunting outside of the farrowing season was mentioned to be more
satisfactory. Due to the perceived risk of intensified traffic in the forest,
the hunters feared that the involvement of police or army and increased
hunting of females might lead to spreading ASF rather than controlling
it. Furthermore, the participants expressed concern that the police or the
army might kill wild boar in an inappropriate or unethical way. They
were perceived as unfamiliar with and untrained in hunting.

3.3. Passive surveillance

The hunters mentioned 31 consequences with respect to passive
surveillance. Although several groups were not able to list any positive
consequence of passive surveillance, reporting wild boar carcasses was a
perceived positive consequence as it might help to control ASF. All other
consequences of passive surveillance were regarded as negative (Fig. 6).

A self-inflicted duty and the interest of hunters to do everything in
their power to control ASF were mentioned in the focus group discus-
sions. Several problems were identified, including additional work, time
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Stakeholder Mentions by groups Weighted average trust Rank
Food and Veterinary Service 10 1
Hunters 8 i 0 | 2
Hunting organisation 7 3
State Forest Service 10 E[H 4
Hunters' magazine 1 B | 09 5
Institute BIOR 3 B | o097 6
Municipal administration 10 | 0.7 7
Ministry of Interior 1 | 0.68 8
Laboratory 1 B 0.68 8
Farmers 3 | 0.57 9
Landowners 4 B 0.41 10
Media 5 | | 0.38 11
Society 3 Kl 0.29 12
Veterinarian 1 E 0.24 13
Ministry of Agriculture 4 [ 0.2 14
Logging companies/ workers 3 ﬂ 0.14 15
"Latvia's State Forests" 4 [] 0.13 16
State Police 4 I 0.05 17
Individual hunters 1 0 18
State Border Guard 1 0 18
Municipal Police 1 0 18
European Commission 1 0 18
National media (TV & Radio) 1 0 18
Farmers' parliament 1 0 18
State Environmental Service 1 0 18
Disposal company 2 0 18
Animal protection organisations 1 0 18

Fig. 3. Stakeholders listed by the ten focus discussion groups, ranked by hunters’ trust in their proper implementation of control measures against ASF in wild boar.
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Fig. 4. Stakeholders mentioned in the focus discussion groups, ranked by the quantity of hunters’ contacts with stakeholders (arrows) and the average quality of the

contacts (smileys).

consumption and the costs of burying wild boar carcasses. The partici-
pants reported that they felt shocked when they were confronted with
the duties imposed on them by national regulations and orders at the
beginning of the ASF epidemic in wild boar. Missing information and the
inability to bury wild boar carcasses in the forest without help or
appropriate technical tools were mentioned. The participants perceived
the current financial compensation as insufficient, as the time they were
expected to spend on the respective activities (hunting, sampling and

disposing carcasses etc.) could be used for “more rewarding” tasks,
monetary and non-monetary (e.g. spending time with their families).
A potential reduction of the infection pressure within the wild boar
population was perceived as the most motivational tool. This was fol-
lowed by reducing the current workload to only reporting dead wild
boar (i.e. transfer of further activities such as sampling and disposal of
the carcasses to others), an increase in the currently paid compensation
and detailed feedback on the health status of the detected wild boar
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Trust Control Measures Satisfaction

(Piling) (Smileys)
Vaccination
. 2.@1 Incentives for hunting 0.67
[j.zﬂ Intensive hunting
l:|1 .8 Biosecurity Measures I 87
D 0.84 Increased hunting of female WB -0.6
I 0.3 Increased carcass search and removal -0.34
I 0.27 Fencing
ﬂ 0.26 Involvement of police/army

0 Ban of hunting

Fig. 5. Control measures mentioned by at least four of the ten focus discussion
groups, ranked by trust in the perceived ability of the measures to control ASF
efficiently and the hunters’ satisfaction to implement the control measures.

Rank Trust Consequences
1 [ 3.62| Pos Report helps controlling ASF
2 ‘ 3.1]7 Neg Knowledge that fever has returned
3 ' 12.34 Neg Encumbrance of disposal
4 ] 1.93 Neg Lost time
5 I: 1.27 Neg Additional work, additional expenses
6 D 1.19 Neg Redundant problems (more checks/control)

Fig. 6. Perceived consequences of passive surveillance mentioned by at least
three focus discussion groups, ranked by the weighted average of glass beans
allocated to the consequences in proportion to their perceived impact on
the hunters.

Rank Trust  Motivation Tool
1 [ 3.50] Reduction of infe pressure within the wild boar population
2B | 2.04 Only reporting, no further work
3 | 1.63 Increase of currently paid incentives
4] 1.10 Detailed feedback

Fig. 7. Motivation tools, ranked by the weighted average of assigned glass
beans in proportion to the perceived strength of motivational effect on hunters
to participate in passive surveillance.

(Fig. 7). Further tools were included in the calculation of the weighted
trust (Supplementary material Table 1).

In the discussions, the hunters explained that they regarded reducing
the infection pressure in the wild boar population as their duty.
Furthermore, difficulties in burying carcasses without help and fear of
doing something in an incorrect way were mentioned. The participants
expressed two ideas when discussing motivation tools: They proposed (i)
a professional group for carcass removal, sampling and burial and (ii)
programming a smart phone app that can be used by citizens or hunters
to report the coordinates of found carcasses and to upload pictures.
Moreover, the currently paid compensations were found to be too low
and an optimised and faster financial flow of the monetary incentives
from the authority to the hunters was seen as desirable.

4. Discussion

Participatory methods have so far not been intensively use in
developed countries, despite their potential in involving key stake-
holders in the design of disease surveillance and control programmes
(Catley et al., 2012; Calba et al., 2014, 2015; Schulz et al., 2016). By
choosing a participatory approach, stakeholders become involved and
feel accepted as partners. Moreover, important information on the
application of directives and orders in daily routines and topic-related
expertise may become accessible.

However, participatory methods have their limitations as other
knowledge-based approaches. One limitation of the present study was
the lack of training of the facilitator in participatory methods. A one-day
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training focusing on this study was the only preparation that the facil-
itator received prior to the study. The training was supervised by the
supervising author of the study, who received preliminary training at
CIRAD (Centre de Coopération Internationale en Recherche Agrono-
mique pour le Développement) (Schulz et al., 2016). The study questions
and the implementation of focus group discussion was practiced with
volunteers prior to the first implementation in the field. Therefore, some
of the basic principles of participatory epidemiology may have remained
unclear, which could have had an impact on the quality of the study.
Particularly in focus group discussions, it is vital to include all partici-
pants. This helps to prevent dominant behaviour of individuals and thus
to avoid losing the opinions of less dominant participants (Fischer et al.,
2020). Furthermore, the used method of group discussions, in compar-
ison to interviews (face to face or online by a questionnaire), might
imply that participants can influence each other. While a dominant
behaviour of individuals was controlled by the facilitator, there is the
possibility that participants express opinions in the discussion or
comment in specific ways to keep a particular social status or avoid to
interfere with opinions of others. The moderation of the discussions,
their recording and the translation of the transcripts into English
involved the risk of information loss. To reduce translation bias, the
transcript was checked by the Latvian colleagues and we
double-checked all analyses with the facilitator.

In contrast to a similar study that we had conducted in Estonia (Urner
et al., 2020), the facilitator was not an independent scientist, but a staff
member of the FVS. She had neither been involved in work with hunters
previously nor in ASF control management in wild boar. The lack of
expert knowledge might have had a positive effect on the willingness of
the participants to state their perceptions openly without any fear to
disgrace themselves. On the other hand, the fact that the facilitator
belonged to the FVS could have increased hunters’ reluctance to express
their real opinions loudly, particularly in case of a negative statement
regarding the FVS. This potential bias may therefore be taken into ac-
count when the results are interpreted. However, a study with Estonian
hunters, where an independent scientist acted as the facilitator, yielded
similar results (Urner et al., 2020).

Hunters across five of the six administrative regions of Latvia were
involved in the study to avoid clustered local opinions and experiences.
The administrative region of the Latvian capital, Riga, was not included
due to its urban character and relatively small area. The selection of
participants often represents a limitation in social studies. This is also
the case in the present study as the participating hunters may have been
selected because they had been in contact with the authorities before the
study or were particularly eager to express their opinion. Furthermore,
the possibility of the leading hunters to contact only hunters, whom they
knew and who might have similar opinions, cannot be excluded as a
participation bias. Such a selection bias cannot be completely ruled out
in these studies (Calba et al., 2015; Schulz et al., 2016). An obvious
gender bias is illustrated by the fact that only a single woman could be
recruited. The small number of participating women is likely to repre-
sent the small proportion of female hunters within the Latvian hunting
community. Nevertheless, increasing the participation of female hunters
would certainly be beneficial to expand the insight in the view of
hunters.

Moreover, the representativeness of the study population (50
hunters) in relation to the total Latvian hunting community may be
questioned. However, according to the observations of the facilitator, no
new information was added by the hunters of the last focus groups to the
already mentioned queries and perceptions. These observations
resemble the systematically documented findings of Guest et al. (2006),
in which saturation occurred within the first twelve interviews and basic
elements were already present after six interviews. Finally, an
age-related bias was present in this study. The estimated average age of
the participants was 50 years, which represents the average age distri-
bution in the Latvian hunting community. Nevertheless, an age-bias
cannot be excluded.
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We chose relation diagrams as a participatory method, assuming that
a large quantity and a high quality of contacts between stakeholders in
the network of control measures increases acceptance of measures to
control ASF in wild boar. FVS, SFS and the hunters do most of the office-
and fieldwork related to ASF control in wild boar. Therefore, the
described combination of frequent and satisfactory contacts can be seen
as beneficial for controlling ASF. As representatives of the hunting or-
ganisations are already invited to meetings where relevant information
on the epidemiological situation and ASF control is shared, the
perceived lack of communication between the SFS and the hunters may
have been caused by missing communication between the representa-
tives and every individual hunter.

Another suggestion of the participants was to post regular news on
ASF in the media. This may also provide continuous information to the
society as a whole, help to raise awareness and maintain it at a high
level, if needed.

The contact with logging companies regarding the control of further
spread of ASF was perceived as important by the participants. However,
communication was regarded as difficult, highlighting the need for
improvement, e.g. by sharing relevant information on ASF control
measures also with logging companies.

Regarding the control measures assessed by the hunters, vaccination
was often mentioned and perceived as the best solution. However, this
control measure does unfortunately not exist at the moment as there is
no effective vaccine against ASF available (EFSA, 2019). The mind-set of
regarding vaccination as the only way to control ASF effectively could
weaken the willingness of hunters to implement any of the currently
available control measures. Therefore, further information on their
effectiveness may lead to higher acceptance of all measures, except
vaccination. Moreover, hunters need to be informed that vaccination
against ASF is currently not an option. On several occasions, the par-
ticipants mentioned the desire for continuous education of hunters
regarding ASF and on the effects of control measures. Hunting and all
other measures that support hunting were highly appreciated. To
improve the acceptance of financial incentives, full compensation for the
time and materials spent on ASF control need to be taken into
consideration.

In addition to the presence of loggers, veterinarians, citizens and
hunters in the forest, the participating hunters perceived the possible
involvement of the army and the police as a serious biosecurity problem,
also because it was expected that intensified carcass search supported by
these forces may lead to increased traffic. Implementing educational
trainings and discussions on biosecurity during hunting, logging,
transportation and intensified carcass search could lead to a better un-
derstanding and to problem-oriented solutions that are supported by
hunters, veterinarians and loggers.

Modification of control measures regarded as unethical (e.g. hunting
of sows or hunting with perceived untrained stakeholders) could also
lead to a better acceptance of these measures. The participants suggested
limiting the increased hunt of sows to months outside the farrowing
season. The perception that involving the army or the police might lead
to unethical “killing” of wild boar could be changed by giving hunters a
leading role in educating external forces and by hunting jointly.

Fencing was seen as a waste of money and time, because it was
perceived as ineffective. Moreover, it was pointed out that fences
represent obstacles for all wild animals. Therefore, it seems difficult to
overcome these concerns, even if fencing is limited to small areas, if
natural borders are used to avoid fences and if fences are constructed in
such a way that the effect on non-target species is minimized (height,
mesh size etc.). It should be noted that the effectiveness of fences is also
controversially disputed in the scientific community (Jori et al., 2020).
As poisoning wild boar was only mentioned as a potential control
measure by two groups (and highly disliked), this measure may not be
appropriate. Moreover, poisoning wild boar is unlikely to be accepted by
the general public (Jori et al., 2020).

Passive surveillance in combination with carcass disposal is regarded
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as one of the most effective measures for controlling ASF in wild boar
(Nurmoja et al., 2017; European Food Safety Authority, 2018, 2019;
Schulz et al., 2019). Therefore, a high level of acceptance of passive
surveillance by hunters, the key stakeholder, is of utmost importance to
reduce the risk of ASF spread. The perceived consequences for hunters
finding a dead wild boar were analysed under the assumption that
knowing the consequences might help to adjust them and thus to in-
crease the motivation of hunters to support passive surveillance.

Similar to the results reported by Calba et al. (2015) and Schulz et al.
(2016), most Latvian hunters found it difficult to list any positive con-
sequences, when detecting a dead wild boar. However, the existing
commitment of the Latvian hunters to contribute to ASF control was
demonstrated by their motivation to reduce the infection pressure
within the wild boar population. Therefore, they were willing to help
controlling ASF by finding and reporting dead wild boar, although they
regarded the consequences as negative (Fig. 6).

The second most important consequence of finding and reporting a
wild boar carcass was mentioned along with the comment that this
meant that ‘the disease has returned’. This illustrates the intrinsic in-
terest of the participating hunters to control ASF. This motivation might
originate from the perception of the hunters’ duty and the often-stated
importance of managing the wild boar population in an ethically
acceptable way. To encourage hunters in participating in passive sur-
veillance, the perceived negative consequences should at least be miti-
gated. The second most trusted tool to motivate hunters to participate in
passive surveillance, i.e. only reporting wild boar carcasses without any
obligation of sampling or disposal, was complemented by the partici-
pants’ ideas to programme a smart phone app for reporting and to
involve external forces in the search for wild boar carcasses. With
respect to a reporting app, it should be noted that such a tool already
exists in Germany (https://tierfund-kataster.de/tfk/tfk_erfassung.php).

To increase the acceptance of the involvement of groups like the
army or logging companies, clear rules should be set up first, followed by
information and biosecurity workshops. To reduce the workload for
hunters, a professional group for carcass removal, sampling and burial
could be implemented. In this regard, the participants suggested a pro-
portional distribution of financial incentives among the involved
stakeholders, depending on the level of their involvement. If hunters
remain the stakeholder with the largest number of duties, it will be
advisable to increase incentives for them. Although the Latvian hunters
were largely satisfied with feedback and communication by the au-
thorities in the country, the motivation tool of detailed feedback may be
a relevant issue in other regions that should not be neglected.

5. Conclusions

The results of this study show hunters’ views on aspects of ASF
control and passive surveillance for the disease. The findings demon-
strate a willingness of Latvian hunters to cooperate with the authorities
in the control of ASF that may help to ensure the success of the measures.
The results presented here offer the chance to include the hunters’ views
in the control of ASF in wild boar and to improve the measures by taking
their acceptability into account. Successful control of ASF in wild boar
seems only feasible with the active support of hunters for measures that
are acceptable to them.
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