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МІКРОБІОЛОГІЯ, ЕПІЗООТОЛОГІЯ ТА ІНФЕКЦІЙНІ ХВОРОБИ

African swine fever is one of the most serious threats to the world 
pig industry due to high infectivity and mortality rates among pigs. 
To date, no effective means of active prevention of the infection have 
been developed. The only effective method of control is passive moni-
toring of the spread of the pathogen among the population of domestic 
and wild pigs, detection of infected animals and their depopulation.

The study analyzes the spread of African swine fever in Ukraine 
from 2012 to 2024 and compares it with the countries that share a 
common border – Poland, Romania, Hungary, Slovakia and Moldova. 
In Ukraine, the first outbreaks were recorded in 2012 in Zaporizhzhia 
region among domestic pigs. In total, 619 outbreaks were detected 
during the study period: 482 among domestic pigs and 137 among wild 
pigs. The largest number of outbreaks was recorded in Odesa (64),  
Poltava (54), Mykolaiv (52) and Kyiv (46) regions.

In Eastern European countries, African swine fever was detected 
later: in Poland – since 2014 (1304 among domestic and 17871 among 
wild pigs), Romania – since 2017 (6729 and 3649, respectively),  
Hungary and Slovakia – since 2018 (0 and 7875; 72 and 3645). In 
Moldova, the first outbreak was in 2020 (39 among domestic and 
45 among wild pigs). The highest total number of outbreaks was re-
corded in Poland (19175), mainly among wild boars (93.2%). In Hun-
gary, all detected cases involved wild animals. The analysis revealed 
a statistically significant difference in the number of African swine 
fever outbreaks between the analyzed countries. There is also a dif-
ference in the number of outbreaks within the analyzed time period. 
If we analyze the number of cases since 2018, there is no statistically 
significant difference.

Prevention and control of African swine fever are complicated by the 
circulation of the pathogen among wild boars, non-compliance with bio- 
security measures by owners of small pig farms and the movement of 
infected animals. Comprehensive monitoring with early detection of 
outbreaks and timely destruction of infected animals plays a key role.

Key words: pigs, African swine fever, spread, viruses, epizootic 
analysis, epizootic situation.
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Problem statement and analysis of recent 
research. African swine fever (ASF) is a serious 
threat to the global pig industry due to the high 
level of infectivity and mortality among pigs. The 
causative agent of the disease is African swine 
fever virus (ASFV), which belongs to the Asfar-
viridae family. The ASFV virus has a complex 
genomic structure that includes many genetic el-
ements and regulators that ensure its adaptation, 
spread and resistance to the immune response of 
the pig's body [1, 2].

Domestic pigs, wild boars and other members 
of the pig family are susceptible to ASF. However, 
ASF is not a zoonotic disease and the virus does 
not infect humans.

To date, 24 genotyping methods have been 
used to identify the sequences of the p72 capsid 
protein gene. The infection caused by this virus 
can cause a wide range of clinical syndromes, 
from acute with 100% mortality to long-term per-
sistent infection. It is important to note that the 
virulence of the pathogen does not depend on its 
genus. The virus itself has a stable structure, and 
even new generation sequencing methods do not 
have sufficient resolution to determine the molec-
ular epizootology of ASF [3, 4].

The epidemiology of ASF is complex. The 
dynamics of ASF spread varies depending on the 
characteristics of the local or regional pig produc-
tion and food systems, combined with the abili-
ty of national animal health authorities and other 
stakeholders to prevent and control the disease [5].  
Healthy pigs can be infected directly through con-
tact with blood, secretions, feces, and excrement 
of infected animals. The virus can also be trans-
mitted indirectly through contaminated feed, ve-
hicles, equipment, and people [6].

The first outbreak of ASF was registered in 
Georgia in 2007, after which the disease spread to 
the territory of the current aggressor country, the 
Russian Federation. From there, through the terri-
tory of Belarus, the ASF pathogen quickly spread 
to European countries by wild boars [7].

The spread of ASF does not depend on the 
geographical location of the country. The high-
est risks of spread are associated with the envi-
ronment, transportation of animals and the man-
agement system on farms. The greatest threat is 
the failure to comply with appropriate biosafety 
and biosecurity measures on pig farms of vari-
ous forms of ownership, as well as uncontrolled 
movement of pigs and the presence of reservoir 
animals – wild boarsthat can support the cir-
culation of the pathogen [7]. The EU countries 
are characterized by an integrated pig food sys-
tem that covers most member states and facil-
itates the movement of pigs at different stages 

of the production process to optimize costs.  
A significant risk factor is small farms, which of-
ten violate biosecurity conditions due to lack of 
resources and insufficient awareness of owners 
and staff [8]. Wild boars-reservoirs complicate 
the fight against the spread of the pathogen due 
to the difficulty of controlling their numbers [9]. 
The location of pig farms near wild boar habitats 
and low biosecurity contribute to the spread of 
the pathogen [10, 11].

The difficult epizootic situation with African 
swine fever limits the export opportunities of pig 
producers, which requires a significant transforma-
tion of approaches to industry management and sig-
nificant financial investments [12]. Prevention and 
control of the spread of the ASF virus is based on 
the timely detection of infected pigs and preventive 
measures to limit the spread of the disease [13].  
Currently, the only method to stop the spread of 
the virus from the ASF outbreak area is forced 
slaughter and safe disposal of all susceptible pigs 
in the threatened area, which leads to economic 
losses [14, 15].

The main challenges associated with the de-
velopment of a vaccine against ASF include the 
diversity of circulating virus strains, which makes 
it difficult to develop a vaccine that can provide 
cross-protection due to antigenic differences be-
tween vaccine and field strains. Vaccines based on 
live attenuated viruses may pose a risk of vaccine 
virus shedding in the field if some pigs have not 
been successfully immunized and are susceptible 
to infection with large amounts of vaccine virus. 
Another obstacle is the lack of a stable cell line 
suitable for culturing ASF virus at the level re-
quired for large-scale vaccine production, as ex-
perimental vaccines are produced using primary 
cells that do not meet technological requirements 
[16, 17].

Currently, three live vaccines from different 
manufacturers have been developed, commercial-
ly named NAVET-ASFVAC, AVAC ASF Live and 
DACOVAC ASF2, and are approved for sale in 
the Vietnamese domestic market and are being 
considered for approval by other Asian govern-
ments. The World Organization for Animal Health 
(WOAH) monitors progress in the development 
of vaccine candidates and has provided additional 
guidance on the development of quality and safe 
vaccines. However, in its report, the WOAH em-
phasizes that vaccination programs should be im-
plemented as part of a comprehensive prevention 
strategy to ensure the effectiveness of vaccines. 
Thus, passive surveillance, timely detection of 
outbreaks and risk analysis remain the main effec-
tive strategy to combat the spread of ASF in the 
world and in Ukraine [18–20].
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The aim of the study was to conduct a com-
parative spatial and temporal analysis of the epi-
zootic process of ASF in domestic and wild boars 
populations in Ukraine, as well as in neighboring 
countries on the southwestern border, namely Po-
land, Hungary, Romania, Moldova and the Slovak 
Republic.

Material and methods of the study. Data 
from open information resources were used to 
study the dynamics of the ASF epizootic pro-
cess in Ukraine and neighboring countries on the 
southwestern border, namely Poland, Hungary, 
Romania, Moldova, and the Slovak Republic. 
The main sources of information were the EU 
Animal Disease Information System (ADIS) [21] 
and public data from the African Swine Fever 
website [22].

Statistical data on registered ASF outbreaks 
among domestic and wild boarswere analyzed us-
ing descriptive veterinary epidemiology methods 
with time series analysis and comparative spatial 
analysis. Regression models (Spearman correla-
tion) were used to identify trends. The method of 
polynomial time series regression was used to de-
termine trends in the dynamics of ASF spread. In 
order to approximate the nonlinear nature of the 
trend and assess the quality of the approximation, 
a polynomial trend line was built for the num-
ber of registered outbreaks of ASF in Ukraine 
for the period 2012-2023. The determination co-
efficient R2 of the polynomial regression model 
was used to quantify the degree of approxima-
tion of the original data by the polynomial curve. 
The dynamics of the epizootic process of ASF in 
Ukraine was compared between regions, years, 

and between populations of domestic and wild 
boars [23].

The Jamovi computer program (Australia, 
2023, version 2.4) was used for statistical anal-
ysis. The normality of the data distribution was 
checked using the Shapiro-Wilk test. For statisti-
cal analysis, a non-parametric test with one-way 
analysis of variance of ranks was used – the Kru-
skal-Wallis test, followed by pairwise comparison 
by the Duane method. 

Maps of ASF spread were created using Mi-
crosoft Excel based on Bing data, © GeoNames, 
Microsoft, Navinfo, TomTom, Wikipedia.

Research results. The first case of African 
swine fever was officially registered in 2012 in 
the south of Ukraine in Zaporizhzhia region (do-
mestic pigs). Since then, continuous epizootic sur-
veillance and collection of statistical data on the 
spread of the disease has been conducted. As of 
today, 619 outbreaks of ASF have been registered 
in Ukraine, of which 482 were among domestic 
pigs (private sector and infected farms) and 137 
among wild boars.

The number of registered ASF outbreaks has 
been increasing since 2014. The  disease peak-
ed in 2017, when the maximum number of out-
breaks was recorded. Subsequently, there was 
a downward trend in the spread of ASF, which 
lasted until 2022. However, in 2023, there was 
a new increase in the number of reported out-
breaks. The results of the polynomial regression 
of the time series of the number of ASF out-
breaks in Ukraine in 2012-2023 showed a high 
degree of approximation of the polynomial curve 
(R² = 0.8511) (Fig. 1).

Fig. 1. ASF outbreaks in Ukraine since 2012.
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An interregional comparative analysis of 
registered ASF outbreaks over the entire period 
of epizootic surveillance showed that the largest 
number of outbreaks occurred in Odesa region  
(64 outbreaks). Somewhat fewer cases were regis-
tered in Poltava (54), Mykolaiv (52) and Kyiv (46) 
regions. The lowest incidence rates were observed 
in Ivano-Frankivsk (5 outbreaks) and Khmel-
nytsky (8 outbreaks) regions (Fig. 2).

The highest number of ASF outbreaks was re-
corded among domestic pigs (482 outbreaks) com-
pared to wild boars (137 outbreaks). The highest 
rates of ASF outbreaks among domestic pigs were 
recorded in Odesa (54 outbreaks), Mykolaiv (49), 
Poltava (45) and Kyiv (40) regions. The smallest 
number of ASF outbreaks in domestic pigs was re-
corded in the western regions of Ukraine – from 2 
to 5 outbreaks – in Lviv (2), Ivano-Frankivsk (3), 
Zakarpattia (4) and Volyn (5) regions (Fig. 3).

Over the entire period of epizootic surveil-
lance, the largest number of ASF outbreaks among 
wild boars was recorded in the Zakarpattia region 
– 23 cases. Almost half as many cases were ob-
served in Chernihiv region – 13 outbreaks. In 

Rivne and Odesa regions, 10 outbreaks were reg-
istered, in Poltava and Kharkiv regions – 9  out-
breaks of ASF in wild pigs.

In other regions of Ukraine, outbreaks of ASF 
among wild boars were much less frequent. The 
number of reported cases ranged from 1 outbreak 
in Zaporizhzhia region to 7 outbreaks in Luhansk 
region. It should be noted that in Lviv and Khmel-
nytsky regions, no cases of the disease among 
wild boars were recorded during the entire period 
of epizootic surveillance (Fig. 4).

Further, the difference in the number of ASF 
outbreaks in Ukraine and countries with which it 
shares a common border was analyzed. The first 
outbreak of ASF among domestic pigs in Ukraine 
was detected in 2012. In Poland, the first cases 
were recorded in 2014 among both domestic and 
wild pigs. In Romania, the first outbreak among 
domestic pigs occurred in 2017. In Hungary, the 
first cases of ASF among wild boarswere detected 
in 2018. In the Slovak Republic, the first outbreaks 
among both domestic and wild boarswere also re-
corded in 2018. In Moldova, the first outbreak of 
ASF was detected in 2020 (Table 1).

Fig. 2. Interregional dynamics of ASF outbreaks in Ukraine
(31.07.2012-19.04.2024).
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Fig. 3. Total number of ASF outbreaks in domestic pigs by regions of Ukraine 
(31.07.2012-19.04.2024).

Fig. 4. Total number of ASF outbreaks in wild boars by regions of Ukraine 
(31.07.2012-19.04.2024).
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Table 1 – Number of ASF cases among the analyzed countries

Years
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2012 1 0 0 0 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0 0 0 0 0

2014 4 12 2 30 0 0 0 0 0 0 0 0

2015 35 5 53 1 0 0 0 0 0 0 0 0

2016 84 7 80 20 0 0 0 0 0 0 0 0

2017 125 38 741 81 2 0 0 0 0 0 0 0

2018 106 39 109 2438 1163 170 0 138 28 415 0 0

2019 42 11 48 2468 1734 683 0 27 11 27 0 0

2020 23 5 103 4070 1053 885 0 4001 17 375 2 30

2021 13 3 124 3221 1676 1059 0 2584 11 1671 2 0

2022 7 2 14 2152 329 465 0 550 5 550 14 3

2023 38 10 30 2744 740 292 0 407 0 546 19 6

19.04.2024 4 5 0 646 32 95 0 168 0 61 2 6

Total 482 137 1304 17871 6729 3649 0 7875 72 3645 39 45

In general, during the study period, 77.9% of 
ASF cases among domestic pigs and 22.1% of 
cases among wild boarswere recorded in Ukraine, 
without a statistically significant difference be-
tween them (p=0.123).

As for the countries with a common western 
border, the lowest number of outbreaks was de-
tected in Moldova. In this country, 46.4% of out-
breaks were recorded among domestic pigs and 
53.6% among wild boars (p=0.8) (Fig. 5).

In Hungary and the Slovak Republic, 7875 and 
3717 outbreaks were detected, respectively. At the 
same time, 100% of ASF detections in Hungary 
were associated with wild boars, in Slovakia ASF 
was detected in 1.9% of domestic pigs and 98.1% 
of wild boars (p=0.003). In Romania, out of 10378 
outbreaks of ASF, 64.8% were detected in domes-
tic pigs and 35.2% in wild boars (p=0.279). The 
largest number of outbreaks was recorded in Po-
land – 19175, of which 93.2% were among wild 
and 6.8% among domestic pigs (p=0.053).

The results of the analysis revealed a statis-
tically significant difference in the number of 
ASF outbreaks since their detection between the 
studied countries (p<0.001). Pairwise compar-
ison shows a statistically significant difference 
between Ukraine and Poland (p=0.016). It is also 
worth noting the insignificance between Ukraine 
and Slovakia (p=0.056) and Moldova and Poland 
(p=0.074). No statistically significant difference 
was found between the other countries (p-value 
ranged from 0.108 to 1).

When comparing the total number of ASF out-
breaks between different time periods, a statisti-
cally significant difference was found (p<0.001). 
However, after applying mathematical correc-
tions for the number of groups (time periods) 
compared, no specific statistically significant dif-
ferences in the number of cases between individ-
ual years were observed. When the analysis was 
limited to the period starting in 2018, when ASF 
cases were recorded in all the countries studied 
except Moldova, there was also no statistically 
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Fig. 5. Total number of ASF outbreaks among the analyzed European countries.

Fig. 6. Number of ASF outbreaks among wild boarsin the analyzed countries.

significant difference in the number of outbreaks 
between these countries.

When analyzing the data from the period of 
the first detection of ASF in wild animals, a statis-
tically significant difference in the number of out-
breaks between countries was observed (p=0.001) 
(Fig. 6). Pairwise comparisons indicated differ-
ences in the number of cases between Ukraine and 
Poland (p=0.033), Romania (p=0.0006), Hunga-
ry (p=0.012) and Slovakia (p=0.012). There was 

also a difference between Moldova and Romania 
(p=0.05), but no significant difference between 
Moldova and Hungary or Slovakia (p=0.078).

In addition, a statistically significant differ-
ence in the number of outbreaks among domes-
tic pigs (p<0.001) was found (Fig. 7). According 
to the results of pairwise comparisons, a differ-
ence was found between Romania and Moldova 
(p=0.043), as well as a slight difference between 
Ukraine and Romania (p=0.055).
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A moderate positive correlation was found 
between the number of ASF outbreaks among 
domestic and wild boars(Spearman's rho 0.556, 
p<0.001).

Discussion. In Ukraine, the first outbreaks of 
ASF were recorded much earlier than in European 
countries with which it shares a common border. 
As noted by other researchers, ASF outbreaks in 
Ukraine have repeatedly occurred as a result of 
the introduction of the pathogen from neighboring 
countries [24].

There is a downward trend in the number of 
pigs in Ukraine, while the ratio of the number of 
pigs in industrial complexes and households has 
remained stable in recent years. It is also worth 
noting the significant impact of the war on the 
pig industry, with imports and exports of pork 
decreasing in 2023. However, producers contin-
ue to increase the number of pigs, and 10-12% 
of market operators are modernizing or expand-
ing production facilities [25]. Owners of private 
households in Ukraine have low awareness of the 
peculiarities of ASF spread and methods of pre-
venting the disease [26]. 

The number of ASF outbreaks detected in 
Ukraine is lower than in Eastern European coun-
tries. In recent years, there has also been a down-
ward trend in the number of outbreaks among both 
wild and domestic pigs. However, this may be due 
to the transformation into an endemic disease or a 
decrease in the effectiveness of monitoring mea-
sures [27].

Fig. 7. Number of ASF outbreaks among domestic pigs in the analyzed countries.

The largest number of cases was detected in 
2017-2018. During this time period, the first out-
breaks of ASF appeared in Romania, Hungary and 
the Slovak Republic.  The peak of outbreaks in 
these countries occurred in 2020-2021 and was re-
corded among wild pigs. An interesting situation 
is in Hungary, where no outbreaks were detected 
among domestic animals.

As in Ukraine, cases of ASF in Eastern Eu-
rope are associated with the introduction of the 
pathogen across the border. The first outbreaks in 
Poland are likely related to the migration of wild 
boars from the Russian Federation and Belarus. 
In Hungary, the first cases of ASF were detected 
not far from the border with Ukraine. In Slova-
kia, outbreaks of ASF are also detected mainly 
among wild boars on the border with Hungary. 
In contrast, in Romania, the first outbreaks were 
detected among domestic pigs, and then among 
wild boars [28]. 

Although Hungary and Slovakia inform about 
the detection of ASF outbreaks through the ADIS 
system, the lack of scientific publications with de-
tailed data analysis makes it difficult to understand 
the epizootic processes in these countries.

In Poland, most of the detected outbreaks of 
ASF among wild boarswere detected by exam-
ining materials from pig carcasses, while cases 
of infection in hunted wild boars were less com-
mon [29]. Also, the implementation of measures 
related to the fencing of the territory where ASF 
outbreaks were detected in Poland did not yield 
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results, the disease continued to spread, although 
such measures proved to be effective in the Baltic 
countries [30]. 

Romania accounts for about 90% of ASF in-
fections among domestic pigs in Europe [31].

In Eastern Europe, small pig farms predom-
inate. Compliance with biosecurity requirements 
on such farms depends on the farm owners and 
may vary [32]. The advantage of small farms 
is that sick and dead animals are detected more 
quickly, while the pathogen can circulate for a 
long time on large complexes [33]. Despite the 
large share of industrial complexes in Ukraine, the 
greatest threats associated with ASF are the circu-
lation of the virus between the infected wild boar 
population and the private and non-commercial 
pig sector [27].

Conclusions. The conducted studies revealed 
a statistically significant difference in the num-
ber of ASF outbreaks between Ukraine and other 
countries with which it shares a common border. 
In Ukraine, 77.9% of ASF cases were registered 
among domestic pigs and 22.1% among wild pigs. 
Compared to the countries with a common west-
ern border, the largest number of outbreaks was 
recorded in Poland (93.2% among wild boarsand 
6.8% among domestic pigs). In general, a statis-
tically significant difference in the spread of ASF 
between the studied countries was found.

The statistical analysis showed significant dif-
ferences in the number of ASF outbreaks between 
the studied countries, which indicates the impor-
tance of further research on this issue for effective 
disease control.

A moderate positive correlation was also found 
between the number of ASF outbreaks in domestic 
and wild pigs. Outbreaks of ASF in countries with 
a common western border, in particular in Hunga-
ry and the Slovak Republic, were mainly detected 
among wild pigs, while in Ukraine and Romania, 
outbreaks of ASF among domestic pigs predomi-
nated.
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Порівняльне епізоотологічне дослідження 
поширення Африканської чуми свиней в Укра-
їні і деяких країнах Східної Європи

Савченюк М.О., Шубара О.О., Шевчен- 
ко М.В., Пантелеєнко О.В., Уховський В.В.,  
Корнієнко Л.Є., Білик С.А., Довгаль О.В., Ца-
ренко Т.М.

Африканська чума свиней є однією з найбіль-
ших загроз для світового свинарства через високі 
показники контагіозності та летальності серед сви-
ней. На сьогодні не розроблено ефективних засобів 
активної профілактики поширення інфекції. Єди-
ним дієвим методом контролювання залишається 
пасивне спостереження за поширенням збудника 
серед популяції свійських і диких свиней, виявлен-
ня інфікованих тварин та їх депопуляція.

У дослідженні проаналізовано поширення АЧС 
в Україні з 2012 до 2024 рр. та порівняно з краї-
нами, що мають спільний кордон – Польщею, Ру-
мунією, Угорщиною, Словаччиною та Молдовою.  
В Україні перші спалахи були зареєстровані у  
2012 р. в Запорізькій області серед свійських сви-
ней. Загалом за досліджуваний період виявлено  
619 спалахів: 482 серед свійських та 137 серед ди-
ких свиней. Найбільшу кількість спалахів зафіксо-
вано в Одеській (64), Полтавській (54), Миколаїв-
ській (52) та Київській (46) областях.

У країнах Східної Європи АЧС було виявлено 
пізніше: у Польщі – з 2014 р. (1304 серед свійських 
і 17871 серед диких свиней), Румунії – з 2017 р.  
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(6729 і 3649 відповідно), Угорщині та Словаччині 
– з 2018 р. (0 і 7875; 72 і 3645). У Молдові перший 
спалах був у 2020 р. (39 серед свійських і 45 серед 
диких). Найбільшу загальну кількість спалахів за-
реєстровано в Польщі (19175), переважно серед 
диких свиней (93,2 %). В Угорщині всі виявлені ви-
падки стосувалися диких тварин. В результаті ана-
лізу було виявлено статистично значиму різницю в 
кількості спалахів АЧС між проаналізованими кра-
їнами. Також спостерігається різниця в кількості 
спалахів у межах проаналізованого часового про-
міжку. Якщо аналізувати кількість випадків почи-

наючи з 2018 року, то статистично значуща різниця 
відсутня.

Профілактика та контроль АЧС ускладнюють-
ся через циркуляцію збудника серед диких кабанів, 
недотримання заходів біобезпеки власниками дріб-
них свиногосподарств та переміщення інфікованих 
тварин. Ключове значення має комплексний моні-
торинг з виявленням спалахів на ранніх етапах та 
своєчасним знищенням заражених тварин.

Ключові слова: свині, африканська чума сви-
ней, поширення, віруси, епізоотологічний аналіз, 
епізоотична ситуація. 
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