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Specific features of African swine fever

control activities in China

M. D. Lozovoy, S. V. Shcherbinin, A. K. Karaulov
FGBI“Federal Centre for Animal Health” (FGBI“ARRIAH"), Vladimir, Russia

SUMMARY

African swine fever is a highly contagious viral disease of pigs; however, no vaccines are available to control it. Currently the disease causes significant economic
damage in many countries. The Republic of China is the first country in Southeast Asia, which officially reported the African swine fever outbreak in 2018.The disease
further spread to all provinces of the country with 200 outbreaks in domestic pigs and 10 outbreaks in wild boar in total; herewith the overall population of pigs de-
creased dramatically, approximately by 180 million animals. Following the confirmation of the first African swine fever outbreak, the PRCMinistry of Agriculture and
Rural Affairs launched the “African Swine Fever Contingency Plan and Emergency Response’, which facilitated the disease eradication and already by 2023, no new
infection outbreaks had been reported. The country with the largest swine population in the world achieved rather moderate spread rates if compared to Europe.
In addition, the virus strains, which circulated in the Chinese territory, were genetically diverse and different in virulence, leading to a wide range of clinical signs
manifested by diseased animals. Such aspects were supposed to complicate the eradication measures, but instead, they proved their effectiveness. The experience
gained from the disease control in China is most certainly of interest for the Russian Federation, infected with African swine fever since 2008.
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OcobeHHOCTI peanu3aLum NPOTUBOINU300TUYECKIX
MeponpuATUiA N0 apPUKAHCKOIl uyme (BUHeil B Kutae

M. [1. No3oBoiA, C. B. Wep6unun, A. K. Kapaynos
OIBY «OeepanbHblil LLeHTp oxpaHbl 340pOBbA XMBOTHbIX» (OT'BY «BHUI3X»), . Bnagumup, Poccusa

PE3IOME

AdpukaHckas uyma (BUHeli — BUpYcHaa 6one3Hb cBIHei, 06M1ajatoLLas BbICOKOI CKOPOCTbIO pacnpoCTpaHeHUs, NPOTUB KOTOPOIA He pa3paboTaHo (peacTB
cneumduyeckoit npodunaktukn. Kutaiickaa HapopHas Pecny6nuka asnaetca nepBoit ctpatoii 8 K0ro-BoctouHoii A3uu, rae 8 2018 1. 6bina opuumansHo 3a-
perucTpupoBaHa BCMbILLKA AAHHOTO 3a6051eBaHNA, HAHOCALLIErO B HACTOALLee BPeMA 3HaUUTeNbHbIA IKOHOMUYECKIH yLiepd MHOrMM CTpaHam mupa. bonestb
B flANbHeiiLLeM PacnpoCTPaHUAAch Ha BCe MPOBUHLNM CTPaHbI, FAe 06LLee KONMYECTBO 04aroB CPeAn AOMALLHUX CBUHel cocTaBuno 200, a B nONYNALMM ANUKIX
kabaxoB — 10, npu 3ToM obLLiee NOroNoBbe (BUHe! B CTPaHe KaTacTpoduyeckin COKpaTunoch — NpumepHo Ha 180 MH ronos. C MoMeHTa BbIABAEHMA NePBOTO
ouara apuKaHcKoii uyMbl cBUHe MUHMCTEPCTBOM CeNbCKOTO X03AIACTBA U cenbekix Aen Kutad 6bin npuHAT «[naH AeidCTBII B Upe3BbIUaiiHbIX CUTYaLMAX no
6opbbe c adpukaHCKoii uyMoii CBIHEN 11 YpOBEHb PearupoBaHKA Ha Upe3BbluaiiHble CUTyaLlink», BbINOSHEHE KOTOPOro 0becneunno NMKBUAALMIO SNU300TUM,
nyxe K 2023 r. BblABNEHIE HOBbIX 04aroB MHPEKLMN B CTPaHe NpeKpaTunoch. (TpaHa C 0HOI 13 CaMblX 06beMHbIX CBUHOBOAYECKMX 0TPaC/eil KMBOTHOBOACTBA
B Mupe gobunacw, B cpaBHeHun ¢ EBponoii, nokasaTeneii fOBOAbHO CpeAHEro pacnpocTpaHeHna 3nu300Tuu. Mpu 3ToM Ha Tepputopun Kutas uupkyavpoanm
LUTaMMbl BUPYCa aPPUKAHCKOIA YyMbl CBUHEIA C BbICOKIM FeHeTUYeCKIM pa3Hoo6pa3uem 1 € pasnnyHbiM ypoBHEM BUPYNEHTHOCTM, YTO 06YCI0BAMBANO LUMPOKUIA
CNeKTP KINHUYECKUX CAMMTOMOB Y 3a6071eBLLX XUBOTHbIX. [0A06HbIE 0C06EHHOCT AOMKHBI ObINM TONBKO YCNOXKHUTL MPOBe/eHIe TNKBIAALMOHHbIX Mepo-
NPUATHIA, 0fiHaKo pa3paboTaHHble Mepbl J0Ka3ani B0 IHeKTBHOCTb. OMbIT 0CYLUECTBAEHUA NPOTUBO3NM300TUYECKUX MeponpuaTuii B KuTae, 6e3ycnoBHo,
MpeACTaBAAeT MHTEPeC ¥ ANA Hallell cTpaHbl, HebnarononyyHoii no agpukaHckoil uyme cauHeii ¢ 2008 T.

KnioueBbie cnoBa: agpukaHckas uyma CBUHeN, pacCnpoCcTpaHeHe MHPEeKLMN, INU300TUYECKad CUTYaLMA, IPOTUBOINN300TUYeCKIe MeponpuaTia, KHP
BnaropapHocTu: Pabota BbinonHeHa 3a cuet cpeacts OIBY «BHUU3X» B pamkax TemaTnku HayuHo-uccnesoBaTeNbCkux pabor «BetepuxapHoe 6narononyune».
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INTRODUCTION

Due to the recent global political and socio-economic
situation in the Russian Federation, there is a clear trend
towards a significant increase in contacts with Southeast
Asia countries. In the veterinary field, from our perspective,
these are primarily contacts concerning prevention and
control of highly dangerous animal diseases, potentially
causing significant economic losses in the livestock indus-
try. In this respect, China’s experience in control of African
swine fever (ASF) is most certainly of interest because this
devastating pandemic causes enormous damage to pig
production in many countries of the world with no effec-
tive ASF vaccines been developed yet.

Interest in the peculiarities of the ASF disease control
measures in China is primarily explained by the fact that
it is a country with one of the largest pig production in-
dustries in the world, but at the same time the nation ma-
naged to minimize the spread of the disease in a relatively
short period of time, whereas most European countries
with modern highly developed livestock management
systems have not yet coped with ASF spread in their ter-
ritories.

Moreover, up to the present time, the infection is grad-
ually moving to the west of Europe. ASF was reported in
Poland, Lithuania, Estonia in 2014; in Moldova in 2016;
in the Czech Republic and Romania in 2017; in Hunga-
ry, Bulgaria and Belgium in 2018; in Serbia and Slovakia
in 2019. Later ASF outbreaks were reported by Greece and
Germany in 2020, by Northern Macedonia in 2021, by Italy
in 2022 [1].

According to Bloomberg News ASF outbreaks have
spread throughout the European Union since 2014, at
a speed of about 200 km per year, which, according to
estimates, causes annual losses of several billion euros [2].

The purpose of this work is to review the Chinese ex-
perience in ASF outbreak eradication to highlight the key
components of disease control measures for the Russian
regional veterinary services.

MATERIALS AND METHODS

Foreign scientific literature was reviewed and publica-
tions from Chinese into Russian concerning ASF spread
in China were translated.

Data on the epidemic situation were taken from
the World Animal Health Organization (WOAH) official re-
ports [1], including the date and place of ASF outbreaks, and
the coordinates of infected settlements/areas for mapping.

Information on pig population density in China was
provided by the PRC Ministry of Agriculture and Rural Af-
fairs and was used to calculate the relative risk of new ASF
outbreak occurrence in China.

Using ArcGIS software (Esri, USA), maps were created
demonstrating ASF-infected countries, the infected Chi-
nese provinces and the geographical locations of out-
breaks. The risk of the disease spread in Southeast Asia
was analyzed.

RESULTS AND DISCUSSION

The first ASF case in China was reported on August 1,
2018 [3], long after the disease had escaped from its en-
demicareain 1957-1970 and had widely spread in Europe
and other regions (Fig. 1).

ASF outbreak in China is considered to be the first oc-
currence of the disease in Southeast Asia countries, as
the subsequent outbreaks were reported later in Mongolia
inJanuary 2019, in Cambodia in March 2019, in Hong Kong
and the DPRK in May 2019, in Laos in June 2019, in the Phi-
lippines in July 2019, in Myanmar in August 2019, in South
Korea in September 2019, in Indonesia in November 2019,
in Papua New Guinea in March 2020, in India in May 2020.
ASF was reported in Bhutan, Malaysia, Thailand in 2021,
and in Nepal in 2022.

Southeast Asia countries have the largest number
of pigs in the world (Fig. 2); only China accounts for about
50% of the world pig population. At the same time, most
of the farms in the country (80-90%) are small farms and
backyards that produce not more than 500 pigs per year
and are at extreme risk of infection introduction due
to the lack of biosecurity measures. In 2017, 688.61 mil-
lion pigs were raised in China, which is approximately 48%
of global pork production, and already in 2019, there was
a drop in production volumes down to 310.4 million pigs
due to ASF occurrence [4].

Since the first official ASF report in August 2018 in Chi-
na's northeastern Liaoning province, the disease has been
rapidly spreading across the country [5]. 33 ASF outbreaks
were reported in 7 provinces out of 22 provinces, 5 auto-
nomous regions and 4 municipalities of mainland China
as of October 8, 2018 [5, 6]: Anhui, Heilongjiang, Henan,
Jilin, Liaoning, Jiangxi, Zhejiang and in the Inner Mongolia
Autonomous Region (Fig. 3), but as of December 7, 2018,
the disease also spread to the provinces of Guangdong,
Fujian, Hubei, Shanxi, Yunnan and Sichuan, where 50 fa-
cilities (farms/slaughterhouses) were infected.

At the end of 2018, 102 ASF outbreaks were reported
among domestic pigs and 2 among wild boars in 23 pro-
vinces / autonomous regions / municipalities of the coun-
try (Fig. 4).

The spread of infection continued in 2019. The provin-
ces of Hunan, Guizhou, Jiangxi, Qinghai, Gansu and Shan-
dong, as well as the Ningxia-Hui and Guangxi Zhuang
Autonomous Regions and the municipalities of Tianjin,
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Fig. 2. Pig population density and relative risk of ASF spread in Southeast Asia countries
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Chonggqing, Shanghai and Beijing became also infected by
ASF. In total, as of December 27,2019, since the beginning
of the ASF epidemic, the number of outbreaks reported
in the country increased to 165; 4 of them among wild
boars [7, 8].

In 2020, 33 outbreaks among domestic pigs and

2 among wild boars were detected in the same provin- <

ces as before, 4 cases of ASF among domestic pigs and
4 among wild boars were reported in 2021, and one ASF
outbreak among domestic pigs in the Xinjiang Uygur
Autonomous Region in 2022.

Thus, since the first occurrence of ASF in August 2018
and until 2023, the outbreaks were reported in almost all
administrative regions of the country; the total number
of outbreaks among domestic pigs was 200, and 10 out-
breaks in the wild boar population (Fig. 5).

Compared with other, in particular European coun-
tries, the disease spread rate was fairly moderate, but, due
to deaths of diseased animals in the outbreak areas and
the policy of disease control measures adopted in China
to prevent the infection spread by killing of pigs in the re-
gions at risk, the total number of pigs in the country has ca-
tastrophically decreased by about 180 million animals.

One of the features of the epidemic in China was that
highly genetically diverse ASFV strains with different levels
of virulence circulated in the country, thus causing a wide
range of clinical symptoms in diseased animals.

Studies by X. Wen et al. [9] demonstrated that the virus
genome responsible for the outbreak in Chinain 2018 (Chi-
na 2018/1) was mostly similar to the genome of the ASF
virus isolated in Poland (GenBank: MG939588.1).

Based on the results of phylogenetic analysis
of 66 strains isolated in 2019-2020 in the southern pro-
vince of Guangxi, they were grouped into 8 different
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Fig. 3. ASF infected regions of China in August — October 2018 [5]

variants, with 3 of them belonging to genotype 1; and

6 belonging to genotype 2 (p72), serogroup 8 (CD2v) [10].
Two non-haemadsorbing ASFV strains (HeN/ZZ-P1/21

and SD/DY-1/21), belonging to genotype 1 (with low viru-
lence and causing chronic disease in pigs) were isolated in

the provinces of Henan and Shandong [11-13].

The Chinese strains with reduced pathogenicity be-
longing to genotype 1 were identical to the strains iso-
lated in the 60s of the last century in Portugal and Spain,
and genotype 2 virus circulating in China since 2018 was
similar to highly virulent ASFV isolates Georgia 2007/1,
Krasnodar 2012, Estonia 2014 [10, 14, 15].
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Since the identification of the first ASF outbreak,
the PRC Ministry of Agriculture and Rural Affairs launched
the African Swine Fever Contingency Plan and Emergency
Response [16], providing for a set of the disease control
measures. The Government established a 3-km protection
zone and 10-km surveillance zone around the outbreak
areas. Strict rules and measures, including quarantine, re-
strictions of pig and pig products movements within the
country, surveillance outside the animal keeping facilities,
mandatory culling of all diseased and contact pigs within
aradius of 3 km from the infected area followed by carcass
disposal.

An intersectoral interaction mechanism was created,
which coordinated various agencies in ASF control and
prevention; a multidisciplinary program of epidemiologi-
cal monitoring was elaborated, covering the develop-
ment of diagnostic tests for specific and early detection
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2010 2011 2012 2013 2014 2015 2016 20017 2018 2019 2020 2021

=@®= Pig population in China (x 1,000)

Fig. 6. Pig population numbers in China in 2010-2021 [19]
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of animal cases, genetic analysis of isolated viral isolates,
as well as monitoring among wild boar and tick collec-
tion. Compensation for case notifications, animal deaths
and emergency slaughter of up to 1,200 yuan per animal
(about 175 US dollars) was introduced everywhere.

The measures taken and, first of all, in our opinion, var-
ious restrictions, pig culling in infected and protection
zones, a flexible system of compensation payments, etc.,
facilitated a significant improvement in the ASF situa-
tion in China, and already in February 2020, the Chinese
authorities announced that the ASF situation in the coun-
try stabilized [16], and by 2023, no new ASF outbreaks
in the country were reported, although, according
to Krasnaya Vesna News Agency a single ASF outbreak
was registered in Hong Kong and several outbreaks
in the provinces of Shandong and Hebei in February -
March 2023, where the disease in animals was clinically
mild [17, 18].

Moreover, by the end of 2021 (Fig. 6) the number of pig
population in the country almost recovered, amounting to
449.2 million animals [19].

CONCLUSION

Experience of ASF eradication in China shows that the
fight against this devastating pandemic can be success-
ful throughout the country even without the vaccine use,
but it must include strict sanitary restrictions associated
with huge financial expenditures. At the same time, each
country has developed its own control methods that can
be applied in other countries too. We believe that the Chi-
nese experience in ASF control measure implementation,
taking into account the circulation of the ASFV 1 and
2 genotypes on its territory, should be thoroughly ana-
lyzed in Russia to be potentially used in such regions as,
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for example, the Far East. First of all, in this regard, China’s

experience inimplementation of a strict centralized strate-
gy for ASF control and prevention throughout the country,
significant enhancing of local authorities’ role in arrange-
ment and supervision of general and specific disease con-
trol measures, introduction of a well-arranged compensa-
tion system in case of pig culling to prevent the infection

spread is of great interest.
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