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Summary. - Currently, Slovakia is a rabies-free country, but the epizootiological situation of rabies
was not always favorable. The main reservoir species of rabies virus in the first half of the last century
was the domestic dog. Since 1906, hundreds of cases were reported, of which approximately 90% were
infected dogs. The disease had a typical urban character. Since 1929, the number of rabid domestic ani-
mals decreased due to the implementation of dog vaccination campaigns in particular parts of Slovakia.
From the second half of 1950s, red foxes (Vulpes vulpes) have become an important reservoir of the RABV.
In this time period urban rabies in Slovakia changed into sylvatic form. One effective method of preven-
tion and control of wildlife rabies is an oral rabies vaccination of red foxes. It is carried out in Slovakia
since 1993. A detailed development of the rabies epizootiological situation on the territory of the Slovak
Republic until the application of oral antirabies immunisation of foxes and the current situation after

its performance is the main object of this review.
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Introduction

Rabiesisanacute, progressive infectious disease of the
central nervous system (CNS) of homoiothermic animals,
including human. Lyssa, which means “mad” or “violent”,
isthe ancient Greek name for rabies. The existence of the
disease resembling rabies is mentioned in records older
than 5,000 years. The first historic evidence describing
illness after bites by dogs recorded ancient Egyptians and
Mesopotamians in their written texts (Blaisdell, 1994).

Except for Antarctica and a few rabies-free island
territories, rabies occurs on all continents (Hanlon and
Childs, 2013).

‘Corresponding author. E-mail: korytar.uvm@gmail.com; phone:
+421-907 816 472. "Deceased author.

Abbreviations: CNS = central nervous system; ICTV= Inter-
national Committee on Taxonomy of Viruses; RABV = rabies
virus; SVFA = State Veterinary and Food Administration of the
Slovak Republic

From the global point of view, the rabies poses one of
the most important threats for the public health. Nev-
ertheless, the rabies belongs to the neglected zoonotic
diseases with a highest incidence among humans and
susceptible animal species in Africa and Asia (Fooks et
al., 2014). Approximately 50,000-60,000 people die from
rabies each year (Wunner and Briggs, 2010).

Rabies is caused by a negative stranded RNA virus
belonging to the genus Lyssavirus in the family Rhab-
doviridae of the order Mononegavirales. All lyssaviruses
are neurotropic pathogens (Fooks et al., 2017).

Accordingto ICTV (2019), the genus Lyssavirus includes
16 recently known and classified viruses. Phylogenetic
analyses targeted on lyssaviruses distinguish two ge-
netically and immunopathologically distinct phylogroups
(Badrane et al., 2001). Phylogroup I includes Rabies
lyssavirus (RABV), Australian bat lyssavirus (ABLV),
Duvenhage lyssavirus (DUVV), European bat 1lyssavirus
(EBL-1), European bat 2 lyssavirus (EBL-2), Aravan lys-
savirus (ARAV), Khujand lyssavirus (KHUV), Bokeloh bat
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Table 1. Geographical distribution and reservoirs of classified lyssaviruses (ICTV, 2019)

Genotype  Species Distribution Reservoir
1 Rabies virus Worldwide Carnivora Chiroptera
2 Lagos bat virus Sub-Saharan Africa Chiroptera
3 Mokola virus Sub-Saharan Africa unknown
4 Duvenhage virus South Africa Chiroptera
5 European bat lyssavirus 1 Europe Chiroptera
6 European bat lyssavirus 2 Europe Chiroptera
7 Australian bat lyssavirus Australia Chiroptera
- Aravan virus Central Asia Chiroptera
- Khujand virus Central Asia Chiroptera
- Irkut virus East Siberia Chiroptera
- West Caucasian bat virus Caucasus Chiroptera
- Ikoma lyssavirus East Africa African Civet (Civettictis civetta)
- Shimoni bat virus East Africa Chiroptera
- Bokeloh bat lyssavirus Europe Chiroptera
- Gannoruwa bat lyssavirus East Asia Chiroptera
- Lleida bat lyssavirus Europe Chiroptera

lyssavirus (BBLV), Irkut lyssavirus (IRKV) and Gannoruwa
bat lyssavirus (GBLV).

Phylogroup II includes Lagos bat lyssavirus (LBV),
Mokola lyssavirus (MOKV) and Shimoni bat lyssavirus
(SHIBV).

Tkoma lyssavirus (IKOV), Lleida bat lyssavirus (LLBV)
and West Caucasian bat lyssavirus (WCBV) are not in-
cluded into phylogroups now.

Two novel lyssaviruses, Taiwan bat lyssavirus (TBLV)
(Hu et al., 2018) and Kotalahti bat lyssavirus (KBLV) (No-
rieki et al.,2018) are not classified up to date (ICTV, 2019).
Mammalian reservoirs include carnivores (Carnivora)
and bats (Chiroptera). The known reservoir organisms
and geographical distribution of all classified lyssaviruses
are summarised in the Table 1.

The RABV circulating in dogs is responsible for more
than 99% of human infections worldwide (Knobel et al.,
2005). Lyssaviruses are most often transmitted by the
bite or by a scratch of an infected animal. In this way, the
virus crosses the dermal barrier and reaches the tissue
of a susceptible host, where it can begin to spread (Jef-
fries et al., 2013). After reaching the motor neurons, the
lyssavirus propagates up to the CNS. Lyssavirus follows
neuronal connections in the organism of its host, which
protects the virus from the immune system of the in-
fected macroorganism (Johnson et al., 2010). In the CNS,
the lyssavirus replicates and disseminates to almost all
compartments of the system.

In addition to the most common route of infection by
a bite, other ways of transmission of lyssaviruses have
been described. Crandell (1991) reported RABV infec-
tion in Polar Foxes (Vulpes lagopus) via consumption of

infected carcasses. (Anderson et al., 1984) described a
contact with mucosa as another possible way of RABV
infection. Transmission of lyssaviruses by aerosol was
also recorded (Constantine, 1962; Johnson et al., 2006).
Transmission between dead-end hostsincluding human
occurs under exceptional conditions in cases of organ or
corneal transplantations (Maier et al.,2010). RABV may be
secreted to the breast milk (Dutta, 1998). Transplacental
transmission has been reported in animals but has not
been documented in humans (Singh et al., 2017).

Rabies of humans and animals is preventable by vac-
cines. Approximately 15 million people receive rabies
post-exposure prophylaxis annually (Wilde et al.,2013).

In countries, where canine rabies has been eliminated,
wild animals like foxes, raccoons and skunks are still
important reservoir species. For this reason, these spe-
cies pose an important target of vaccination campaigns
(Dietzschold et al., 2004).

Until now, especially for the species at risk of rabies
virus infection, prophylactic and pre-exposition vaccina-
tions remain the main and sole approach to prevent the
disease (Franka et al., 2009).

Inactivated rabies vaccines, which are known for their
safety, represent an important tool for rabies control
(Hampson et al., 2011). In Europe and North America,
several live attenuated rabies vaccines such as SAD
B19, SAG-1 and SAG-2 (Muller et al., 2009; Prager et al.,
2011) have been successfully applied as pre-exposure
prophylaxis by oral immunisation of wildlife. These
vaccines are derived from the Street Alabama Dufferin
(SAD) field strain isolated from a dog in North America
in 1935 (Geue et al., 2008).
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Epizootiological situation of rabies at the
beginning of the 20th century

The first rabies cases on the territory of the Slovak
Republic were identified at the end of the 19*" century,
involving rabies cases of dogs and cats. The urban rabies
form occurred in Slovakia prior to the Second World War;
asisevident from the high number of people treated after
exposuretorabid dogsinthe Pasteur Institute of the State
Hospital in Ko$ice (Strimpl, 1931; Jirouskova et al., 1990)
(Table 2). The main reservoir species of the rabies virusin
the first half of the last century was the domestic dog. The
rabies cases in dogs accounted for almost 90% of those
confirmed to be positive. In the former Czechoslovakia,
132 people died from rabies and 25,000 people were post-
exposure vaccinated between 1919 and 1937. Most cases
of rabies have been reported in domestic carnivores and
livestock in villages and small towns. Data on the occur-

Table 2. Number of human patients in the Pasteur
Hospital in Ko$ice (Czechoslovakia) from 1928 to 1930
(Jirouskova et al., 1990)

1928

Number of: (8 months) 1929 1930
Accepted patients 894 976 676
Treated patients 884 970 672
Bited by health dogs 86 155 127
Bited by rabid dogs 334 391 223
Bited by unknown dogs 310 290 186
Contact with infected animal 110 134 51
Patient who drank milk from 32 - 81
rabid cows

Patient who dissected cadavers

of rabid cows and was teared 12 - 4

rence of rabies in Slovakia at that time are incomplete,
but we can assume that the epidemiological situation
in rabies was the same as in Central Europe (Matouch
et al., 1998).

The disease had a typical urban character; domestic
dogs were considered the main reservoir of rabies. At that
time, veterinary measures focused on the elimination of
suspicious and stray dogs and cats (Matouch et al.,2002).
According to our data, rabies in wild animals was not a
problem, so it received little attention. Bites by rabid ani-
mals other than dogs were rare (Jirouskova et al., 1990).

The diagnosis of rabies was initially performed only
onthe basis of clinical signs or necropsy of dead animals.
Laboratory diagnostics of rabies began in1920 at the State
Diagnostic and Serotherapeutic Veterinary Institute at
Ivanovice na Hané. However, the capacity of this labora-
tory was only sufficient to test domestic animals and
humans (Strimpl, 1931).

Since 1929, the number of rabies cases in domestic
animals has been gradually decreasing, 608 cases in 1928
(519 dogs, 47 cats, 32 cattle, 2 goats), 455 cases in 1929 (401
dogs, 24 cats and 30 other domestic animals) and 33in 1939
(Table 3). The reduction was achieved by large vaccination
campaigns of dogs in some parts of Slovakia and Bohemia
during 1929-1931 (Ursiny and Stolzova-Sutorisova, 1970).

There was little interest in wildlife from the point of
view of veterinary and public services; although high fox
mortality was observed occasionally, e.g.1919-1920, foxes
were not investigated in the laboratory and the etiology
remained unexplained. We found no information about
rabiesin wild animals between 1919 and 1939 in historical
records, although Ursiny and Stolzova-Sutorisova (1970)
claimed that rabies was sporadically recorded in foxes and
wolves in eastern parts of Slovakia and western Ukraine.
Despite a slight increase in 1935-1937, the overall epide-

Table 3. Laboratory confirmed cases of rabies from 1906 to 1939 (Ursiny and Stolzova-Sutorisova, 1970)

Year Dogs Cats Others z Year Dogs Cats Others )
1906 387 0 0 387 1928 519 47 42 608
1907 337 7 2 346 1929 401 24 30 455
1908 887 0 0 887 1930 203 10 11 224
1909 519 5 26 550 1931 162 9 9 180
1910 568 0 6 574 1932 95 1 0 96
Data not available 1933 76 7 5 88
1919 333 26 6 365 1934 47 2 3 52
1920 151 9 2 162 1935 76 2 5 83
Data not available 1936 89 3 4 96
1924 533 52 49 634 1937 78 2 11 91
1925 483 36 29 548 1938 41 4 2 47
1926 472 37 27 536 1939 32 0 1 33
1927 382 26 47 455 Summary 6871 309 317 7497

¥ - total number of rabies cases in a particular year.
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miological situation in rabies stabilized (Matouch et al.,
2002).

No records from the years 1940-1947 were preserved, as
the Institute for rabies diagnostics was seriously damaged
during the war. After the war, the incidence of rabies in-
creased, most cases were diagnosed in winter, from January
to Apriland the lowest incidence was in July to September,
the incidence of rabies was bound to the borderline and
nearby regions in Moravia and Slovakia (Matouch et al.,
2007).

The epidemiological situation changed after the Sec-
ond World War, when the immunisation of dogs against
rabies started. Immunisation was voluntary since 1927,
becoming obligatory in 1953.

Cases of rabies in domestic carnivores (mainly dogs)
were gradually replaced with cases in wild carnivores
(foxes and wolves). This is confirmed by the incidence
of rabies in individual animal species: from 1921 to 1943,
confirmed positive cases of rabies in dogs presented 89.3%
of the total and in wild animals only 0.04%.

Most cases of rabies have been diagnosed in foxes since
the second half of the 1950s. It was in this period that the
urban form of rabies changed to sylvatic, which clearly

required a change in the strategy to combat this severe
zoonosis (Miiller et al., 1998). Wild animals have become
the reservoir of rabies in Europe, especially foxes, which
played a key role in the exposure of domestic animals. At
the same time, their share of human exposure increased
(Matouch and Vitasek, 2002).

From 1945 to 1960 the epizootiological situation in
Slovakia changed, with rabies being diagnosed in dogs
only in 9% of the total number of confirmed cases and in
80.1% in wild animals; 93.3% of them were foxes (Ursiny
and Stolzova-Sutorisova,1970) (Table 4). The total number
of confirmed cases sharply dropped during this period.

The rabies epizootiological situation worsened from
the second half of the 1960s; more than 300 positive cases
were confirmed justin 1968. The number of positive cases
constantly increased until the end 0f 1980s. Almost 7,000
rabies cases and 2 cases of bat lyssavirus infection (Svréek
et al.,1991;2001; Ondrejkova et al.,2004) were recorded in
Slovakiain thelast 25 years. The last case of human rabies
in Slovakia was identified in 1990 (Svréek et al., 1999).

All measures adopted during the 1970s and 1980s and
directed at the reduction of population density of foxes -
the main reservoir species of rabies (payment of shooting

Table 4. Rabies cases in domestic and wild animals in the Slovak Republic from 1947 to 1992
(Ursiny and Stolzova-Sutorisova, 1970; Ondrejkova et al., 2004)

Year DA WA n Year DA WA n

1947 16 1 17 1970 81 182 263
1948 5 0 5 1971 90 157 247
1949 2 0 2 1972 121 206 327
1950 0 1 1973 47 143 190
1951 13 16 29 1974 73 133 206
1952 8 1 9 1975 69 60 129
1953 8 4 12 1976 62 98 160
1954 11 10 21 1977 54 121 175
1955 0 1 1 1978 39 90 129
1956 1 0 1 1979 46 22 68
1957 1 0 1 1980 19 34 53
1958 4 5 9 1981 8 39 47
1959 2 1 3 1982 47 66 113
1960 6 9 15 1983 42 114 156
1961 6 14 20 1984 51 161 212
1962 10 56 66 1985 42 66 108
1963 11 75 86 1986 39 122 161
1964 4 104 108 1987 41 117 158
1965 3 84 87 1988 34 204 238
1966 10 67 77 1989 29 182 211
1967 15 145 160 1990 40 187 227
1968 77 324 401 1991 40 165 205
1969 20 120 140 1992 4h 258 302

Summary 1391 3965 5356

DA = rabies cases in domestic animals, WA = rabies cases in wild animals.
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premium, gassing of the fox lairs, poisoning of foxes by
strychnine baits, sterilization of foxes by baits) - showed
to be ineffective (Svréek et al., 1995).

Oral immunisation of red foxes against rabies in
Slovak Republic

The idea of immunisation of foxes against rabies was
expressed by prof. Baer in the early 1960s. One effective
method of rabies control of wild animals is the oral vac-
cination of red foxes against rabies (Wandeler, 2000).
The current rabies epizootiological situation not only
in Slovakia, but also in other European states, is closely
associated with its performance or non-performance.
Oral immunisation must be carried out with due regard
to the specific conditions of each country. The basic pre-
requisite for successful oral anti-rabies vaccination in
wild animals was a detailed elaboration of the strategy
of implementation of individual vaccination campaigns
aimed at eliminating rabies in large territorial units
(Miiller et al., 1998).

According tothe WHO and OIE recommendations, the
oral immunisation of free-living red foxes against rabies
is of great importance in the control of fox rabies. It is a
pre-emptive, effective, ecologically harmless, financially
and technically manageable measure. By 1994, oral anti-

rabies vaccination had begun in 17 European countries,
with about 15 million vaccine doses distributed annually
(Stéhr and Meslin, 1996).

The oral vaccination of red foxes against rabies in
Slovakia began in 1992 (Svréek, 1992; Svréek et al., 1995;
Durove et al., 1996a) based on the resolution of the State
Veterinary Administration of the Slovak Republic in Bra-
tislava, in co-operation with Mevak Inc. Nitra, Associated
Laboratory for Rabies Research of University of Veteri-
nary Medicine and Institute of Experimental Veterinary
Medicine in KosSice, the Hunting Association, the State
Veterinary Institutes and other related institutes. The oral
vaccination of red foxes against rabies was performed in
selected areas of the Slovak Republic in 1992 and 1993 in
two phases (spring and autumn). The oral vaccine Kamark
(Mevak Inc. Nitra, Slovak Republic) was used (Svréek et
al., 1993, 1998).

After detailed evaluation of the efficacy of oral vac-
cination in selected areas, a program of vaccination for
the whole republic for 1994-1996 was elaborated. Besides
vaccine Kamark, the vaccine Lysvulpen (Bioveta Inc.,
Ivanovice na Hané, Czech Republic) was also used in the
spring campaign in 1994 (Table 5). The effectiveness of
its implementation was shown after just the first year,
when the number of positive cases of rabies decreased
to 50%. In 1997, a nationwide anti-rabies vaccination of
red foxes was discontinued, resulting in an increase in

Table 5. Oral rabies vaccination of free-living red foxes in Slovak Republic from 1992 to 1996 (Kopfiva et al., 2009)

. Vaccination baits
Year Campaign Treated area (km?)
Sort Producer Number
1992 Spring/Autumn Kamark Mevak Inc., SR 30,000 2,000
1993 Spring/Autumn Kamark Mevak Inc., SR 100,300 6,687
. Kamark Mevak Inc., SR

1994 Spring/Autumn Lysvulpen Bioveta Inc., CR 650,000 47,000

1995 Spring/Autumn Kamark Mevak Inc., SR 650,000 47,000

1996 Spring/Autumn Kamark Mevak Inc., SR 552,800 36,400

Table 6. Occurrence of rabies in domestic and wild animals in Slovakia from 1993 to 1999 (f)urove et al., 1992b; Kopf¥iva et al., 2009)

Domestic animals

Wild animals

Year Total
total % foxes % total %
1993 80 16.4 393 80.4 409 83.6 489
1994 113 20.0 428 75.7 452 80.0 565
1995 62 23.3 197 74.0 204 76.7 266
1996 73 21.2 256 74.2 272 78.8 345
1997 52 20.0 198 76.4 207 80.0 259
1998 67 16.2 336 81.2 347 83.8 414
1999 83 16.5 392 77.9 420 83.5 503
Summary 530 18.7 2200 774 2311 813 2841
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positive cases of rabies until 1999. In 1997-1998, the oral
immunisation against rabies was renewed in selected
areas of the Slovak Republic, especially in areas of rabies
prevalence (Kopfiva et al., 2009).

Atotal of 413 cases were reported in 1998, of which 16%
were infected domestic animals and 84% were infected
wild animals (Table 6). Numerous outbreaks were spread
throughout the territory, with the highest concentration
in the southwestern area, near the borders with Austria
and Hungary.

The State Veterinary and Food Administration of the
Slovak Republic (SVFA) developed a triennial program of
oralimmunisation against rabies in 1999, specifically for
the period of 2000-2002 (Hlinka, 2002). In the spring of
2000,the whole territory of the Slovak Republic was vacci-
nated by air, only in several districts the vaccination baits
were spread manually. The vaccine Lysvulpen (Bioveta
Inc., Ivanovice na Hané, Czech Republic) was used; the
vaccinated area was 30,000 km? (Table 7). In the autumn
of 2000 an additional Lyssavac vaccine (Pharmagal Bio
Ltd. Nitra, Slovak Republic) was used (Table 7) (Kopfiva
etal.,2009).

In the year 2001, the two oral rabies vaccines men-
tioned above were used again. The whole territory of

the country was vaccinated by air, with the exception
of a small area and some suburban districts, where the
vaccination baits were spread manually (Kopfiva et al.,
2009). In the autumn campaign of 2002 and the spring
of 2003, a new rabies oral vaccine Lyssagal cps. a.u.v.
(Pharmagal Bio Ltd. Nitra, Slovak Republic) was used
(Hlinka, 2002).

Due to aggravation of the epizootiological situation
in rabies, protocols for oral vaccination against rabies
were re-evaluated and the oral vaccine used was changed
(SVFA, 2003). The vaccine Lysvulpen (Bioveta Inc. Ivanov-
ice na Hané, Czech Republic) has been used for oral vac-
cination against rabies on the territory of Slovakia since
autumn 2003.

The oral immunisation control is performed accord-
ing to the instructions for use elaborated by SVFA of the
Slovak Republic before each vaccination campaign. Not
onlythevaccine,but alsothe baits for oral immunisation
of wild animals must fulfil a complex series of recom-
mendations (Wandeler, 1991; Svréek, 1992).

One of the first field control examinations is the con-
trol of the acceptance of vaccination baits, because the
ingestion of the majority of spread baits by the target
animals - red foxes - over a period of 3-5 days indicates

Table 7. Oral anti-rabies vaccination of free-living red foxes and vaccines used in the Slovak Republic from 2000 to 2019
(Kopfiva et al., 2009; Kopfiva unpublished data)

. Vaccination baits
Year Campaign - Treated area (km?)
Vaccine Producer Number

2000 /A Dyesavae. CR Pharmagal BioLd, 975180 30,000
2001 /A Dyesavae. CR PharmagalBioLd, 76150 30,000
2002 S/A g::z‘g’:f Pharmagal Bio Ltd. 798,600 32,422
2003 S/A Lysvulpen Bioveta Inc., CR 700,000 33,250
2004 S/A Lysvulpen Bioveta Inc., CR 876,000 33,250
2005 S/A Lysvulpen Bioveta Inc., CR 844,900 13,800
2006 S/A Lysvulpen Bioveta Inc., CR 844,900 12,000
2007 S/A Lysvulpen Bioveta Inc.,CR 844,900 12,000
2008 S/A Lysvulpen Bioveta Inc., CR 844,900 12,000
2009 S/A Lysvulpen Bioveta Inc., CR NA NA
2010 S/A Lysvulpen Bioveta Inc., CR NA NA
2011 S/A Lysvulpen Bioveta Inc., CR NA NA
2012 S/A Lysvulpen Bioveta Inc., CR NA NA
2013 S/A Lysvulpen Bioveta Inc., CR NA NA
2014 S/A Lysvulpen Bioveta Inc., CR NA NA
2015 S/A Lysvulpen Bioveta Inc., CR NA NA
2016 S/A Lysvulpen Bioveta Inc., CR 614,050 12,458
2017 S/A Lysvulpen Bioveta Inc., CR 620,300 12,458
2018 S/A Lysvulpen Bioveta Inc., CR 632,800 12,708
2019 S/A Lysvulpen Bioveta Inc., CR 632,800 12,708

S = summer, A = autumn, NA = data not available.
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Table 8. Rabies in domestic and wild animals including foxes in Slovakia from 2000 to 2019 (Kopfiva et al., 2009; SVFA, 2019)

Domestic animals Wild animals
Years Total
total % foxes % total %
2000 71 20.2 267 76.0 280 79.8 351
2001 12 13.8 70 80.4 75 86.2 87
2002 19 16.8 90 79.6 9L 83.2 113
2003 42 12.9 247 75.8 284 87.1 326
2004 4 6.2 54 844 60 93.8 64
2005 4 8.0 L4 88.0 46 92.0 50
2006 0 0 4 100.0 4 100.0 4
2007-2012 0 0 0 0 0 0 0
2013 2 28.6 4 571 5 71.4 7
2014 0 0 0 0 0 0 0
2015 0 0 5 100.0 5 100.0 5
2016-2019 0 0 0 0 0 0 0
Summary 154 15.3 785 779 853 84.7 1007

Table 9. Summary of wild and domestic animals tested for rabies in Slovakia from 2000 to 2019 (Kopfiva et al., 2009; SVFA, 2019)

Wild animals Domestic animals Total No. of tested
Year Foxes Others Dogs & cats Others animals
+ - + - + - + - + -
2019* 0 555 0 29 0 108 0 8 0 700
2018 0 699 0 42 0 151 0 6 0 898
2017 0 1743 0 61 0 163 0 8 0 1975
2016 0 1716 0 51 0 172 0 7 0 1946
2015 5 1874 0 33 0 217 0 9 5 2133
2014 0 1396 0 32 0 226 0 10 0 1664
2013 4 3535 1 45 2 213 0 4 7 3797
2012 0 3369 0 Ll 0 242 0 13 0 3668
2011 0 3264 0 60 0 279 0 20 0 3623
2010 0 2922 0 42 0 323 0 16 0 3303
2009 0 3203 0 86 0 391 0 28 0 3708
2008 0 3422 0 77 0 484 0 25 0 4008
2007 0 3751 0 86 0 445 0 31 0 4313
2006 1 3630 0 105 0 485 0 21 1 4241
2005 4h 1767 2 126 4 654 0 42 50 2589
2004 54 1563 6 109 3 660 1 50 64 2382
2003 295 1791 13 159 43 676 3 72 354 2698
2002 94 1452 3 130 16 713 1 80 114 2375
2001 72 1027 4 116 11 674 0 62 87 1879
2000 292 1416 13 164 66 793 4 69 375 2442
Summary 861 44 095 42 1597 145 8069 9 581 1057 54 342

(+) = No. of infected animals, (-) = No. of non-infected animals, (*) = in 2019 data available only until June 30,

their attractiveness (Wandeler, 1991). Laboratory investi- The current epizootiological situation
gations are an integral part of effectiveness and quality in the Slovak Republic

verification; this step is primarily conditioned by con-

trolled shooting of young foxes in the vaccination zone Thereduction of rabies incidence in domestic and wild
(Ondrejkova et al., 2000). animals is achieved by the epizootiological effectiveness

of oral immunisation against rabies over the entire terri-
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tory of the country. In 1995 the number of positive rabies
cases inwild animals, particularly in red foxes, markedly
decreased (Table 6) following the first whole-territory oral
vaccination against rabies (Durove et al., 1996b); the situ-
ation was analogous in 2001 (87 positive cases) and 2002
(113 positive cases) (Table 8) (Kopfiva et al., 2009; SVFA,
2019). In 2002, two new vaccines (Lyssavac and Lyssagal)
were used for oral vaccination against rabies. In 2003, an
increased number of rabies cases were diagnosed (326
positive cases). Consequently, the State Veterinary and
Food Administration of the Slovak Republic re-evaluated
the effectiveness of the vaccines and came to the resolu-
tion to use the vaccine Lysvulpen.

In 2004, rabies was confirmed in 64 animals (4 cases in
domestic and 60 in wild animals). According to the Slovak
National Reference Laboratory for Rabies Zvolen, in 2005
marked reduction in positive cases was recorded. On aver-
age, red foxes account for 77.4-77.9% of all positive cases,
respectively, of all diagnosed positive cases in 1993-2019.
Together with other wild animal species, this value rep-
resents more than 84% of all laboratory confirmed rabies
cases (in 1993-1999: 81.3%; in 2000-2019: 84.7%). Rabies
cases in domestic animals in 1993-1999 represented
18.7%; in 2000-2019 it was 15.3%; in 2006 there were no
cases. No case of rabies was diagnosed in domestic or
wild animals in Slovakia in 2007 (Table 8) (Kopfiva et al.,
2009; SVFA, 2019).

Slovakia was a country with norabies status until 2012.
In2013,7 cases of rabies were confirmed in the territory of
the Slovak Republic near the border with Poland (4 foxes,
1marten and 2 dogs). In 2014, no cases were confirmed in
Slovak Republic,butin2015atotal of 5 cases of rabies were
identified. All rabies-positive animals were foxes found
in the state area near the border with Poland (Table 8)
(Kopfiva et al., 2009; SVFA, 2019).

Currently, Slovakia is a rabies-free country.

The incidence of rabies in the Slovak Republic dem-
onstrates, among other things, the effectiveness of oral
rabies immunisation of red foxes - the main reservoir
species of rabies. Data from the last 19 years show an
improvement in the epizootiological situation in rabies.
Thedecreaseinrabies casesin domesticand farm animals
corresponds with the situation in the wild ones. During
last 19 years, the Slovak National Reference Laboratory
for Rabies in Zvolen tested more than 54,000 animals for
rabies (Table 9) (Kopfiva et al., 2009; SVFA, 2019).

Conclusion
An implementation of surveillance and monitoring

programs, pre-exposition vaccination of domestic car-
nivores and oral vaccination of foxes are among the key

activities determining successful prevention of rabies
incidence in the Slovak Republic. Preventive actions
must be performed effectively in the whole state terri-
tory and especially focused on the high-risk areas close
to the neighboring countries with confirmed circulation
of RABV.

Currently, the epizootiological situation of rabies in
Slovakiais good thanks a continual oral anti-rabies vacci-
nation of foxes. The 40t successful vaccination campaign
was performed in the autumn 2019.
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