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The purpose. To study epizootic situation concerning classical swine fever (CSF) in the world in 2012-
2017 and to determine major factors which can promote spread of infection to Ukraine. Methods. Data of
official veterinary statistics, materials of scientific publications and Internet-resource WOAH
(http://www.oie.int) are used. Reports from 243 countries of the world including Europe (55), Asia (46), Africa
(59), America (52) and Oceania (31) are analyzed. Results. It is established that for the last 6 years CSF
flashes were registered in 30 countries (12,3%) of 243 analyzed; in 92 countries (37,9%) there were no
revealed flashes of disease for the accounting period; 57 countries (23,5%) did not give information on CSF;
and in 64 countries (26,3%) CSF had never registered. The greatest amount of CSF flashes was registered
in countries of Asia (15), Central and South America (8), a little bit less in East Europe (3) and Africa.
According to WOAH countries of Northern America, Europe (22), Australia, New Zealand, New Caledonia
and Japan are officially recognized as CSF free. In Ukraine epizootic CSF was liquidated in 1997, however
sporadic events of disease among wild boars still occur. Major factors which can lead to spread of CSF to
our country include: migration of wild boars and their contact to house pigs, international trade, and also
vaccination against CSF. Key tool of monitoring and prevention of emersion of new CSF flashes is duly and
effective diagnostics. Conclusions. During 2012-2017 CSF flashes were registered in 30 countries, in
particular in territory of Asia, Central and South America, and also East Europe and Africa. Northern
America, the most part of Europe (22), Australia, New Zealand, New Caledonia and Japan are officially
recognized as CSF free. Epizootic situation on CSF in Ukraine is concerning stable. For the last 6 years only
one CSF flash had been registered among wild boars. However there is a high risk of repetitive occurrence
of the disease.
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Introduction. Classical swine fever is a highly contagious generalized infectious disease of pigs. The
causative agent of CSF is RNA-containing Classical swine fever virus (CSFV) of the genus Pestivirus within
the Flaviviridae family [1, 2, 3].

CSF is one of the most dangerous infectious animal diseases due to the economic and epidemiological
impacts. The economic losses caused by the CSF outbreaks are extremely high and consists of high
morbidity (up to 100%) and mortality (up to 80-100%) rates among domestic pigs and wild boars, stamping-
out strategy, control measures, trade restrictions [4, 5]. Due to all that CSF is considered to be the
transboundary disease and must be reported to the World Organization for Animal Health (OIE) [6, 7].

The first case of CSF was reported in 1833 in North America (Ohio, USA), from where it was introduced
into England in 1862 and quickly spread throughout Europe and Asia. At the end of the 19 century this
disease was registered almost in all continents of the world [4, 7].

Although the fact that the CSF pandemic was overcome in the world, the registration of sporadic diseases
outbreaks on all continents and the existence of CSF endemic areas (Central and South America, Eastern
Europe and Asia) [8, 9], together with the intensification of international trades, demonstrate the existence of
a permanent risk of infection redistribution.

The purpose — to study the epidemiological situation of CSF in the world in 2012-2017 and to identify the
main factors that could lead to its spread in Ukraine as well as the tools for their prevention.

Materials and methods. Data of the CSF outbreaks in Ukraine and in the world during 2012-2017 were
obtained from official veterinary statistics, materials of scientific publications and data of OIE website



(http://www.oie.int). In general, annual reports of 243 countries, including Europe — 55 countries, Asia — 46,
Africa — 59, America — 52 and Oceania — 31 were analysed.

Results. According to the obtained results of the OIE report analysis, it was established that over the
past 6 years (2012-2017) CSF outbreaks have never been registered in 64 countries worldwide that is 26.3%
of the 243 analysed countries; in 92 countries (37.9%) there were no outbreaks of the disease during the
analysed period; in 30 countries (12,3 %) CSF outbreaks have been recorded; 57 countries (23.5%) did not
provide information on CSF (Fig. 1).
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Fig.1. Epidemiological situation of CSF in the world (2012-2017)

The epidemic situation of CSF has been researched in terms of continents. According to Figure 2, during
2012-2017 the most examined and satisfactory CSF epidemiological situation was in European countries.
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Fig.2. Epidemiological situation of CSF in the world in terms of continents (2012-2017)

In particular, from 55 European countries only in 3 countries (5.5%) were outbreaks of CSF: in Latvia -
145 outbreaks during 2012-2015; in Russia - 24 during 2012-2016; in Ukraine - 1 in 2015 (Table 1). At the
same time there were no outbreaks of CSF in 41 countries (74.5%).

Table 1
Number of CSF outbreaks in the world in 2012-2017
Contine

6 n/n Country 2012 2013 2014 2015 2016 2017 Total
o 1. Latvia 20 92 28 5 - - 145
S [2. |Russa 10 3 Z 3 ) : 24
D [3. | Ukraine - - - 1 - - 1
© 1. Butane 1 5 1 1 2 - 10
2 2. Vietnam 128 80 65 44 44 50 411




3. India 252 117 69 34 38 - 510
4, Indonesia + + + + + + +
5. Cambodia 30 7 24 45 40 2 148
6. China 101 28 32 12 19 - 192
7. Korea - 1 - - - - 1
8. Laos + + + + + + +
9. Mongolia 2 - 5 4 1 - 12
10. | Myanmar - 2 3 1 - - 6
11. | Nepal 10 6 9 5 3 5 38
12. | Singapore 1 - - - - - 1
13. | East Timor - - - - + - +
14. | Thailand 8 22 16 1 12 3 62
15. | Philippines + + + + + + +
1. Bolivia 15 10 23 7 10 1 66
2. Haiti 2 6 7 13 10 - 38
3 Guatemala 9 + - - - - 9
g |4 | Dominican - ; ; 48 48 12 108
o Republic
E 5. Ecuador 82 39 82 74 32 20 329
6. Colombia - 6 13 64 28 3 114
7. Cuba 81 105 172 147 110 77 692
8. Peru 40 69 15 12 47 - 183
1. Cape Verde ? ? - - - ?
8 2. Equatorial Guinea ? - - - - ?
%= [3. | Ethiopia ? - - - - - ?
4. Madagascar 2 4 4 2 3 2 17

Notes: + — no detailed information of the outbreaks number in the report

? — suspicion of diseases

However, the official status of the country free from CSF was only given to 22 countries of Europe:
Austria (the last case of CSF in domestic swine — 1997, wild boars — 2000), Belgium (domestic swine —
1997, wild boars — 2002), Great Britain (domestic swine — 2000), Denmark (domestic swine and wild boars —
1933), Ireland (domestic swine — 1958), Italy (domestic swine — 2003), the Netherlands (domestic swine —
1998), Liechtenstein, Luxembourg (domestic pigs swine — 2003), Germany (domestic swine — 2006; wild
boars — 2009), Norway (domestic swine — 1963), Poland (domestic swine — 1994), Portugal (domestic swine
and wild boars — 1985), Romania (domestic swine and wild boars — 2008), Slovakia (domestic swine and
wild boars — 2008), Slovenia (domestic swine — 1996), Hungary (domestic swine — 1993), Finland (domestic
swine — 1917), France (domestic swine — 2002, wild boars — 2007), Czech Republic (domestic swine — 1997,
wild boars — 1999), Switzerland (domestic swine — 1993, wild boars — 1999) and Sweden (domestic swine —

1944) (Fig. 3).




Fig. 3. OIE official status for CSF of the countries (2018): the countries and zones officially
recognized as free from CSF are highlighted in dark; countries without an OIE official status for CSF
- light [10].

Among the analyzed 52 countries of America in 20 countries (38.5%) CSF outbreaks were not recorded
during 2012-2017 (Fig. 2), 6 countries of them were officially recognized as free from CSF. These include the
United States of America (the last case of CSF in domestic swine was in 1976) and Canada (domestic
swine —1963), that represent the whole territory of North America, Mexico (domestic swine — 2009), Uruguay
(domestic swine and wild boars — 1991) and Chile (domestic swine — 1996) in South America (Fig. 3).

On the most territory of Andes and Amazon CSF is still an endemic disease (Tab. 1). Positive changes
have been achieved in Brazil (the last CSF outbreak in domestic swine was in 2003), that has a zone free
from CSF. Caribbean countries (the Dominican Republic, Haiti and Cuba) continue to be endemic for CSF.

The most countries where CSF outbreaks are regularly recorded are located in Asia — 15 countries of the
46 analysed (32.6%). In particular, China with almost half of the world's swine population and the countries
of South Asia are an endemic for CSF, (Tab. 1). Only Japan is officially free for CSF (the last CSF outbreak
in domestic swine was registered in 1992) (Fig. 3).

On the African continent, except South Africa and Madagascar, the epidemiological situation of CSF
continues to be undefined. This is mainly due to the lack of implemented CSF surveillance, lack of reports in
most of Africa, etc.

Among the island countries of Oceania, Australia was officially recognized as CSF free (the last outbreak
of CSF in domestic swine and wild boars was in 1962), New Zealand (domestic swine and wild boars —
1953) and New Caledonia. During 2012-2017 there were no outbreaks of CSF in Oceania.

Analysis of the world epidemic situation of CSF suggests that despite the successful elimination of CSF in
several countries, currently the disease continues to be recorded almost on all continents.

In Ukraine, the epidemic of CSF was eradicated in 1997, however sporadic cases of the disease continue
to be recorded from time to time [7, 11]. In particular, two CSF outbreaks in wild boars were registered in
Kyiv (Mironovsky district) and Cherkasy (Kaniv district) regions in 2001. During 2012-2017 only one CSF
case has been registered in Ukraine. In particular, CSF was detected in 3 out of 5 wild boars, shot dead on
December 21, 2014 in Borodyanka district, Kyiv region.

Despite the relative stability of CSF epidemiological situation, there is a risk of reoccurrence of CSF
epidemic in Ukraine [4, 11]. This dictate the need for investigation of the main factors that could lead to
CSFV spread in Ukraine and development of the tools for their prevention.

One of the potential factors of CSFV spreading in Ukraine is the wild boars migration and their contact
with domestic pigs. Wild boars are a natural reservoir and a source of CSFV infection that can support the
circulation of the virus without any clinical signs. Migrating they can spread the CSFV over significant
distances, including territories of bordering countries. In particular, there is a high risk of the CSFV
introduction to the territory of Ukraine from Russia, where the CSF outbreaks are registered annually among
wild boars (Tab. 1).
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In addition, there is a risk of CSF spreading as a transboundary disease due to intensification of world
trades.

Another controversial factor is the vaccination of swine against CSF. Although the live vaccine’s usage
contributed to overcoming the CSF epidemic in our country, however, we should not forget about the
possible negative consequences. In particular, mass vaccination of pigs against CSF usually leads to
decreasing of the pathogen virulence. As a result the pathogenic microorganism can be maintained in the
vaccinated population without any clinical symptoms and, under certain conditions, may cause an
aggravation of the epidemiological situation [12]. Besides, the European experience of CSF eradication
shows that live vaccines are able to protect pigs from disease and death, but not from infection. Thus,
according to Moening Volker [13], the elimination of a field virus is impossible under conditions of mass
vaccination against CSF, since the pathogen is hidden behind the "protective layer" of the general
vaccination. That is why the countries where the preventive vaccination of pigs against CSF is used,
especially by live vaccines, cannot be considered as CSF free.

In the past, most CSF control measures in pig farming were provided mainly due to total vaccination.
Currently the situation has changed dramatically, most countries have refused to vaccinate.

Since Ukraine is focused on joining the European Union, the most probably, in the near future our country
will have to refuse to carry out vaccination against CSF. In this case, the basis of the country's CSF free
status will be strict maintenance of control measures, early detection of the pathogen sources and their
subsequent elimination. At the same time, early and effective diagnosis of the disease will become a key tool
for the surveillance and prevention of new CSF outbreaks emergence.

Conclusions

In 2012-2017, CSF outbreaks were registered in 30 countries worldwide, that is 12.3% of the 243
analysed countries. In particularly, those are countries of Asia (15 countries), Central and South America (8),
less of Eastern Europe (3) and Africa. The North American, most part of Europe (22 countries), Australia are
officially free from CSF.

In Ukraine, the current situation of CSF is relatively stable, over the past 6 years, only one outbreak has
been reported in wild boars, but there is still a risk of CSF virus introduction into the country and its
spreading.
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