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Simple Summary

In this study, conducted over four consecutive years (2022–2025), we investigated the 
prevalence in Hungarian swine herds of leptospirosis caused by serovars for which pigs 
serve as maintenance (reservoir) hosts—such as Pomona, Tarassovi, and Bratislava—as 
well as the presence of L. icterohaemorrhagiae, the serovar most frequently responsible for 
zoonotic infections. Our aim was to define the current leptospirosis status in domestic herds 
and provide recommendations. Analysis of more than 180,000 serum samples revealed 
that seroprevalence for Pomona and Tarassovi remained consistently below 1%, whereas 
rates varied for Bratislava (0.81–2.13%) and Icterohaemorrhagiae (0.85–1.86%). Antibodies 
against incidental serovars (Sejroe, Canicola, Grippotyphosa) occurred rarely. Importantly, 
our data highlight that the increase in L. pomona seropositive herds and samples in 2024 and 
2025 was driven primarily by an increasing number of abortions. For L. bratislava, increased 
seropositivity was directly tied to quarantine screening of thousands of replacement gilts 
imported in 2024. As demonstrated, swine leptospirosis (Pomona, Bratislava) in its acute 
stage can be managed and eliminated, with the herd rendered free through targeted veteri-
nary interventions. For the few chronically infected herds, depopulation and repopulation 
is the definitive solution. Under current conditions in Hungary, eliminating porcine lep-
tospirosis appears to be a technically simpler task than eradicating either Aujeszky or PRRS 
diseases—requiring no routine immunization at either the farm or national level—while 
also being achievable within a short timeframe and at a lower cost.

Abstract

Background: The objective of our study was to identify supporting and/or opposing argu-
ments regarding whether it is worthwhile to launch—or relaunch—a nationwide program 
against leptospirosis in Hungarian swine herds, modeled after the successful eradication 
programs for Aujeszky’s disease and PRRS. It is essential to determine which Leptospira 
serogroups currently infect Hungarian swine herds and the nationwide distribution of this 
infection. It is of particular importance to ascertain the prevalence of the swine-adapted 
(hosted) Leptospira strains (Pomona, Tarassovi, Bratislava)—specifically, in how many 
herds and across what geographical area they occur, and what percentage of breeding 
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stock is affected—as well as how the infection was introduced to the farm. Furthermore, 
we sought to identify the available options for eliminating specific Leptospira serovars 
and achieving disease-free status for individual herds. Materials and methods: We had 
an analysis of more than 180,000 serum samples across 4 years, including seroprevalence 
for Pomona, Tarassovi, Bratislava and Icterohaemorrhagiae. Antibodies against incidental 
serovars (Sejroe, Canicola, Grippotyphosa) occurred rarely. Authors describe their experi-
ences with establishing a new, import-based unit with Bratislava and an eradication method 
of a large-scale swine herd after Pomona infection. Conclusions: Our aim was to define the 
current leptospirosis status in domestic herds and provide recommendations. Hungary 
must decide whether to preserve swine leptospirosis freedom—a status that delivers cost 
savings by eliminating routine vaccination and treatment costs, provides market value for 
domestic swine health, and protects against a zoonosis—or leave infection unregulated and 
manage disease conventionally through vaccines and antibiotics, as practiced elsewhere in 
the EU.

Keywords: swine leptospirosis; infections of Hungarian swine herds; prevention; eradication

1.  Introduction
The global significance of infections caused by spirochetal bacteria belonging to the 

genus Leptospira—of which 260 serotypes have been identified in recent years—stems from 
the fact that they not only cause infectious disease with severe clinical signs in livestock 
and wildlife, but also pose a zoonotic threat to human health [1]. Globally, among these 
clinical forms, Weil’s disease caused by L. interrogans serovar Icterohaemorrhagiae receives 
the highest prominence [2].

According to the table titled “Infectious Diseases Registered in Hungary During the Report-
ing Week” in the publication “Weekly Epidemiological Situation Report Week 52, 2025” issued 
by the Department of Epidemiology and Infection Control of the National Center for Public 
Health and Pharmacy (NNGYK), an annual median of 5 human leptospirosis cases occurred 
between 2019 and 2023, followed by 11 cases in 2024 and 14 cases in 2025 in Hungary [3].

A continental meta-analysis established that the seroprevalence of leptospirosis in 
swine is highest in South America (36.40%), followed by North America (34.05%), Africa 
(22.18%), Oceania (17.40%), Europe (13.30%), and Asia (13.36%) [4].

When classifying leptospires, host specificity is of primary importance. Swine serve as 
the reservoir (maintenance) host for three Leptospira species/serovars: L. pomona, L. tarassovi 
(hyos), and L. bratislava. In the case of the latter, some sources also designate horses as 
a reservoir host [5,6]. Pigs can also be infected by other serotypes (Icterohaemorrhagiae, 
Canicola, Sejroe, Grippotyphosa). These serogroups and serovars most frequently play a 
role in incidental (accidental) infections identified in swine [7,8].

In swine, the pathogen can cause fetal infection during the acute phase of the disease 
and genital tract lesions during the chronic phase [9–11].

The primary sources of infection are rodents, cattle, swine, and dogs [5]. Transmission 
can occur indirectly through contaminated water or soil, or directly via contact with the 
urine of infected animals [12].

Because of its ability to test multiple serovars representing different serogroups si-
multaneously, the microscopic agglutination test (MAT) is considered the gold standard 
reference method in the serological diagnosis of leptospirosis, particularly in epidemiologi-
cal investigations. The technique is based on an antigen–antibody reaction and detects both 
IgM and IgG antibody classes [13]. Its drawback is that identifying the infecting serovar 
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is often impossible due to widespread cross-reactions among serovars within the same 
serogroup [14].

During the pathogenesis of porcine leptospirosis, ingested pathogens cause lep-
tospiremia after a few days. Under the influence of antibodies appearing in the blood 
of infected pigs, the bacteremia resolves, and leptospires colonize the convoluted renal 
tubules for a serotype-dependent duration and are shed in the urine [15]. When pregnant 
sows become infected, there is often a significant delay between infection and abortion; 
consequently, antibody titers may peak before abortion, and analysis of acute and con-
valescent serum samples may show stable or declining antibody titers. In transplacental 
infection, pre-colostral serum samples from piglets may contain leptospiral antibodies. 
These antibodies are present in low titers (<1:100) but are generally specific to the infecting 
serotype. Detection of fetal antibody titers in swine can be very useful in establishing a 
diagnosis of leptospirosis [16].

The use of vaccines can complicate the interpretation of widely used serological tests 
that provide cost-effective evidence of infection during herd health monitoring and surveil-
lance [17,18]. Earlier studies indicated that MAT titers are very low following vaccination 
and considerably higher in naturally infected pigs [17,18], which is why MAT titers of 
1:100 or greater against one or more serovars are generally considered significant [18]. 
However, American authors reported markedly different findings: high MAT titer levels 
can occur purely because of vaccination, and high titers do not necessarily indicate infection. 
Therefore, the interpretation of MAT titers as an indicator of Leptospira infection must be 
reconsidered [19].

In Hungary during the 1980s, ministerial guidelines assisted in implementing lep-
tospirosis eradication [20]. These guidelines recommended eradication of leptospirosis (L. 
pomona and L. hyos-tarassovi) via total herd depopulation and repopulation. Subsequently, 
the designation of “triple-free” and later “quadruple-free” herd status became an industry 
standard in certifying domestic swine farms (freedom from brucellosis, Aujeszky’s disease, 
leptospirosis, and fourth: PRRS).

The veterinary administrative assessment of swine leptospirosis in Hungary is cur-
rently contradictory. The prevailing Veterinary Health Regulations mandate that the district 
authority must classify large-scale swine herds—regardless of whether they consist of breed-
ing or fattening units—with respect to leptospirosis (Section 208 of Ministry of Agriculture 
Decree 41/1997 (V. 28.) on the issuance of the Veterinary Health Regulations [21]). In 
accordance with Point III.A.2 of Annex 3 to VM Decree 87/2012 (VIII. 27.) on the animal 
health rules for the domestic transport of live animals [22], the transport of breeding pigs 
requires—in addition to individual free of disease—certification that the herd of origin 
is free from L. pomona and L. tarassovi. Leptospirosis is listed in Point II(c) of Annex 1 
to FVM Decree 81/2002 (IX. 4.) on the animal health tasks related to protection against 
zoonoses [23] as a zoonosis not subject to mandatory notification, for which the organization 
of official control measures is the responsibility of the county government office.

At the same time, there is no unified legislation or implementing instruction outlining 
how disease control measures or the classification of swine herds should be carried out, 
or the conditions under which herd freedom from disease is to be established. In the 
absence of such regulations, the authority is unable to fulfill the aforementioned obligations; 
it can only determine and certify individual disease-free status prior to the transport of 
breeding animals.

Commission Implementing Regulation (EU) 2018/1882 did not categorize leptospirosis 
even into category “E”. The OIE previously listed leptospirosis as a notifiable “List B” 
disease, but the current WOAH Terrestrial Animal Health Code no longer contains specific 
provisions for the disease.
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None of this alters the fact that leptospiral serogroups that utilize swine as a reservoir 
(maintenance) host (Table 1) significantly impair herd economic performance, in addition 
to threatening public health as a zoonosis. No further justification is required to review the 
leptospirosis situation in Hungarian swine herds.

Table 1. Typical reservoir hosts of common leptospiral serovars.

Reservoir Host Serovar(s)

Pigs (Sertés) pomona, tarassovi, bratislava (?)
Cattle (Szarvasmarha) hardjo, pomona

Horses (Ló) bratislava
Dogs (Kutya) canicola
Sheep (Juh) hardjo

Racoon (Mosómedve) grippotyphosa
Rats (Patkány) icterohaemorrhagiae, copenhageni

Mice (Egér) ballum, arborea, bim
Marsupials (Erszényesek) grippotyphosa

Bats (Denevérek) cynopteri, wolffi

The objective of our study was to identify supporting and/or opposing arguments 
regarding whether it is worthwhile to launch—or relaunch—a nationwide program against 
another infectious disease capable of causing major economic losses in Hungarian swine 
herds, modeled after the successful eradication programs for Aujeszky’s disease and PRRS.

Just as we did when laying the groundwork for eradication programs against the two 
previously mentioned diseases, in the case of leptospirosis, it is essential to determine 
which Leptospira serogroups currently infect Hungarian swine herds and the nationwide 
distribution of this infection. It is of particular importance to ascertain the prevalence of the 
swine-adapted (hosted) Leptospira strains (Pomona, Tarassovi, Bratislava)—specifically, 
in how many herds and across what geographical area they occur, and what percentage 
of breeding stock is affected—as well as how the infection was introduced to the farm. 
Furthermore, we sought to identify the available options for eliminating specific Leptospira 
serovars and achieving disease-free status for individual herds. Our study aimed to address 
these questions.

2.  Materials and Methods
1. Investigation over four consecutive years (2022–2025) of the occurrence of antibodies against 

Leptospira serovars, for which swine serve as the maintenance host, and the occurrence of L. 
icterohaemorrhagiae, the primary zoonotic serovar, in swine herds during the same period.

In Hungary, the laboratories of the Veterinary Diagnostic Directorate of the National 
Food Chain Safety Office (NÉBIH ÁDI) conduct the largest number and most extensive in-
vestigations for all infectious diseases. The diagnostic methods of NÉBIH ÁDI laboratories—
including those for leptospirosis—operate under EU accreditation, complying in all respects 
with international standards. We evaluated the results of leptospirosis tests submitted to 
this laboratory from domestic swine herds in 2022, 2023, 2024, and 2025 for serovars L. 
pomona, L. hyos-tarassovi, and L. bratislava, for which swine are the maintenance host species. 
For the same period, we conducted the same analysis regarding L. icterohaemorrhagiae, the 
primary leptospiral zoonotic serovar.

Samples originated from breeding herds of large-scale commercial units, monitoring, 
diagnostic, and post-abortion investigations in commercial finishing operations and back-
yard farm herds, as well as blood sampling associated with animal movements (import 
quarantine, domestic quarantine, livestock transport).
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2. Investigation over two consecutive years of antibodies against Leptospira serovars for which 
swine are NOT the maintenance host.

For 2024–2025, we assessed the number of tests performed in swine herds for other 
serovars utilizing swine only as secondary/incidental hosts: Grippotyphosa, Sejroe, 
and Canicola.

3. Serological Case Study on Antibodies Against Leptospira Interrogans, Serogroup Australis and 
Serovar Bratislava.

We separately analyzed test results for L. bratislava antibodies in a large-scale breeding 
herd established via total depopulation–repopulation, stocked with replacement gilts im-
ported from Denmark. We evaluated the appearance of seropositivity, the occurrence of 
clinical signs, and herd-level seroprevalence shifts over nearly two years.

4. Eradication of leptospirosis caused by Pomona and Bratislava serovars on a large-scale farrow-
to-finish breeding farm.

Based on our own experience—involving a Hungarian large-scale farrow-to-finish 
swine breeding farm—we describe the losses caused by the introduction of L. pomona, 
the method used to eliminate the infection, the costs incurred, and whether long-term 
vaccination against the disease is justified.

Serological testing for leptospirosis was performed by detecting antibodies against the 
pathogen using the microscopic agglutination test (MAT), protocol reference: WOAH Man-
ual of Diagnostic Tests and Vaccines for Terrestrial Animals 2021, Chapter 3.1.12.B.2.1. [24].

3.  Results
1. Four-Year Investigation (2022–2025) of Antibodies Against Leptospira Serovars Maintained 

by Swine.

According to official records, in 2025 there were nearly 540 commercial breeding herds 
and over 500 commercial fattening herds in Hungary. Table 2 presents the coverage of our 
investigations across these herds, farm operators, sow-holding operations, and settlements. 
In 2022, 2023, 2024, and 2025, there were 401, 369, 364, and 348 swine herds in Hungary, 
respectively, where at least one sample was tested for at least one Leptospira serotype. 
Within this figure, the number of breeding farms keeping sows was 322 in 2022, 268 in 2023, 
258 in 2024, and 276 in 2025. This means that test data were available for approximately 
45–50% of the breeding farms.

Table 2. Representativeness of Leptospira testing on swine farms between 2022 and 2025.

Year All Examined Herds All Holder A Sow-Keeping Herd 
Among These

in How Many 
Settlements

2022 401 367 322 306
2023 369 325 268 254
2024 364 325 258 275
2025 349 312 276 256

Our findings consist of descriptive evaluations of the available data; they do not include 
statements based on inferential statistics. The presentation of this data highlights the fact 
that, in the absence of regulation, the volume of observational findings—which would 
provide the most accurate picture of the prevalence of various Leptospira serovars—has 
been declining year by year. Although the dataset includes laboratory results from animal 
holdings across Hungary, these findings are not representative of the national prevalence 
or geographical distribution of Leptospira infection.
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Data were collected for various diagnostic and epidemiological surveillance purposes, 
involving animal populations with varying probabilities of testing positive. Furthermore, 
participation in the investigations was not consistent across either the farms or the years. 
Consequently, the observed temporal and spatial patterns reflect the distribution of positive 
results within the available laboratory dataset, rather than the epidemiological situation 
across the entire country. The above observation holds true even if, for instance, the test 
results from more than 50% of the country’s large-scale pig breeding farms are included in 
the data for 2025.

Table 3 summarizes the MAT results conducted between 2022 and 2025 to detect 
antibodies against Leptospira interrogans, serogroup Pomona and serovar Pomona.

Table 3. Leptosipra pomona serological tests.

Year
Farm Where Only 
Negative Results 

Are Found

Negatív 
Sample

Farm with a 
Positive 
Sample

% of Farms, with 
a Positive 
Sample

Positive 
Sample

Positive 
Sample %

2022 388 55,589 13 3.24% 77 0.14%
2023 349 53,033 20 5.42% 85 0.16%
2024 317 46,132 47 12.91% 296 0.64%
2025 319 30,573 29 8.33% 190 0.62%

Among herds with seropositive results, sow farms accounted for 13 in 2022, 20 in 
2023, 47 in 2024, and 29 in 2025. Seropositivity was detected in commercial fattening 
herds in one herd in 2023, three in 2024, and seven in 2025. A nearly fourfold increase is 
noticeable between 2022 and 2024 in herds where the laboratory detected seropositivity in 
at least one sample. Although this number decreased in 2025, it still represents a more than 
twofold increase compared to 2022. As the total number of tested herds declined steadily 
year-on-year, the percentage of positive herds increased 2.5-fold from 2022 to 2025.

Figure 1 shows the geographical distribution of farms tested for antibodies against 
Leptospira interrogans, serogroup Pomona and serovar Pomona, and the national distribution 
of seropositive farms.

The results indicate that seropositive and doubtful cases occurred throughout the 
country and are not restricted to specific regions.

The number of seropositive samples also increased compared to 2022 (Table 3). In 2025, 
290 samples were found seropositive, of which 100 samples from a single farm gave seropos-
itive results due to vaccination (which is why only 190 samples are counted among field 
seropositives). Thus, in all four years, antibodies against Leptospira interrogans, serogroup 
Pomona and serovar Pomona, were present in less than 1% of samples. However, in 2024 
and 2025, the proportion of seropositive samples increased fourfold.

Table 4 summarizes the MAT results conducted between 2022 and 2025 to detect 
antibodies against Leptospira borgpetersenii, serogroup Tarassovi and serovar Tarassovi.

Among the farms with seropositive test results, there was one sow farm in 2022, zero in 
2023, three in 2024, and five in 2025. No seropositivity was detected on large-scale fattening 
farms in any of the years. It is evident that, compared to 2022–2023, the number of farms 
where the laboratory detected seropositivity in at least one sample increased threefold in 
2024 and fivefold in 2025. A decline in the total number of farms tested was also observed; 
consequently, the proportion of positive herds rose above 1% by 2025.
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Figure 1. Geographical location of farms tested for antibodies against Leptospira interrogans (serogroup 
Pomona, serovar pomona) and the distribution within the country of farms where seropositivity was 
detected (2022–2025). Negative farms are indicated in green; farms with at least one positive result 
are shown in red.

Table 4. Leptosira tarassovi serological tests.

Year
Farm Where Only 

Negative Results Are 
Found

Negatív 
Sample

Farm with a 
Positive 
Sample

% of Farms, with a 
Positive Sample

Positive 
Sample

Positive 
Sample %

2022 400 54,930 1 0.25% 3 0.01%
2023 365 52,972 0 0.00% 0 0.00%
2024 362 46,149 3 0.82% 5 0.01%
2025 343 30,696 5 1.44% 8 0.03%

Figure 2 shows the geographical locations of the herds tested for antibodies against 
Leptospira borgpetersenii (serogroup Tarassovi, serovar Tarassovi) and the distribution of 
seropositive herds within the country.

The very few seropositive cases were likewise not restricted to any specific region.
The number of samples showing seropositivity during testing also increased compared 

to 2022 (Table 4). In 2025, 108 samples were found to be seropositive; however, at one 
farm (the same farm mentioned in the L. pomona evaluation), 100 samples (from the same 
100 animals that also tested positive for L. pomona) showed seropositivity as a result of 
vaccination against the disease (Porcilis Ery parvo lepto®  Intervet International)—which 
is why only eight samples are counted among the seropositive ones. Thus, across all four 
years, antibodies against Leptospira borgpetersenii (serogroup Tarassovi, serovar Tarassovi) 
were present in significantly less than 1% of the samples. In 2025, the number of seropositive 
samples increased by a negligible proportion.

Table 5 summarizes the MAT results conducted in 2024–2025 for antibodies against 
Leptospira interrogans, serogroup Australis and serovar Bratislava.
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Figure 2. Geographical location of farms tested for antibodies against Leptospira borgpetersenii 
(serogroup Tarassovi, serovar tarassovi) and the distribution of seropositive farms within the country 
(2022–2025). Negative farms are indicated in green; farms with at least one positive result are shown 
in red.

Table 5. Leptosira bratislava serological tests.

Year
Farm Where Only 

Negative Results Are 
Found

Negatív 
Sample

Farm with a 
Positive 
Sample

% of Farms, with a 
Positive Sample

Positive 
Sample

Positive 
Sample %

2022 38 6243 18 32.14% 98 1.55%
2023 34 3219 12 26.09% 31 0.95%
2024 48 11,822 21 30.43% 257 2.13%
2025 43 5781 10 18.87% 47 0.81%

Among herds with seropositive results, sow farms accounted for 18 in 2022, 12 in 2023, 
21 in 2024, and 10 in 2025. No seropositivity was detected in commercial fattening herds 
in any year. The number of tested herds was approximately 1/8 of those evaluated for 
L. pomona and L. tarassovi, but the proportion of positive herds was higher. In 2022–2024, 
seropositivity occurred in 26–30% of tested herds, declining to 19% by 2025.

Figure 3 illustrates the geographical location of farms tested for antibodies against 
Leptospira interrogans, serogroup Australis and serovar Bratislava, and the distribution of 
seropositive farms.

Results show that seropositive and doubtful cases typically occurred in the eastern 
region of the country on farms that imported breeding pigs, primarily from Denmark.

The number and proportion of positive samples fluctuated across the four years without 
a clear trend (Table 5). In 2024, 204 samples tested seropositive in connection with post-
quarantine testing of an import consignment of more than 3000 replacement gilts (see 
details in Section 3). During the 4 studied years, antibodies against Leptospira interrogans, 
serogroup Australis and serovar Bratislava, were present in 0.81–2.13% of samples.

Table 6 summarizes MAT results (2022–2025) for antibodies against Leptospira interro-
gans, serogroup Icterohaemorrhagiae and serovar Icterohaemorrhagiae.
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Figure 3. Geographical location of herds tested for antibodies against Leptospira interrogans (serogroup 
Australis, serovar Bratislava) and the distribution within the country of herds where seropositivity 
was detected (2022–2025) Negative farms are indicated in green; farms with at least one positive 
result are shown in red.

Table 6. Leptosira icterohaemorrhagiae serological tests.

Year
Farm Where Only 

Negative Results Are 
Found

Negatív 
Sample

Farm with a 
Positive 
Sample

% of Farms, with a 
Positive Sample

Positive 
Sample

Positive 
Sample %

2022 46 858 3 6.12% 7 0.81%
2023 36 529 3 7.69% 10 1.86%
2024 50 1072 7 12.28% 13 1.20%
2025 46 1090 4 8.00% 6 0.55%

Among herds with seropositive results, sow farms accounted for three in 2022, three in 
2023, seven in 2024, and four in 2025. No seropositivity was found in commercial fattening 
herds in any year. Similar to L. bratislava, the number of tested herds was far lower than for 
the first two serovars; herd positivity rates were comparable to L. pomona. Between 2022 and 
2024, herds with at least one positive sample nearly doubled, returning roughly to baseline 
annual levels in 2025.

Figure 4 presents the geographical distribution of farms tested for Leptospira interrogans, 
serogroup Icterohaemorrhagiae and serovar Icterohaemorrhagiae, and the distribution of 
positive farms.

The results indicate that seropositive and doubtful cases occurred nationwide without 
regional clustering.

Across the 4 evaluated years, antibodies against Leptospira interrogans, serogroup Ictero-
haemorrhagiae and serovar Icterohaemorrhagiae, were present in 0.55–1.86% of samples. 
Following 2023, the number and proportion of seropositive samples dropped to less than
a third.
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Figure 4. Geographical distribution of farms tested for antibodies against Leptospira interrogans, 
serogroup Icterohaemorrhagiae, serovar Icterohaemorrhagiae, and the national distribution of seropos-
itive farms (2022–2025). Negative farms are indicated in green; farms with at least one positive result 
are shown in red.

Table 7 displays the indications for serological laboratory testing of individual Leptospira 
serovars. Testing reasons were classified into four groups: diagnostic; quarantine and 
animal movement; abortion investigation; and herd leptospirosis monitoring. These groups 
were analyzed separately for herds where all samples were seronegative and herds where 
seropositivity was detected.

The increase in seropositive cases for L. pomona stemmed primarily from an increasing 
number of abortions yielding seropositive results in 2024 and 2025; whereas for L. bratislava, 
the rise in seropositivity was predominantly the result of quarantine testing associated with 
the importation of several thousand replacement gilts in 2024.

Cross-reactions may occur during serological testing for leptospirosis, particularly 
within serogroups [25]. Table 8 presents the test results for herds where, in 2024 and 2025, 
multiple serotypes—among the three for which pigs serve as reservoirs—yielded positive 
results simultaneously.

There were three sites where this occurred in both years. At site D, the Pomona and 
Tarassovi positivity observed in 2025 resulted from the introduction of immunization against 
erysipelas, parvovirus, and leptospirosis.

2. Investigation over two consecutive years of antibodies against Leptospira serovars for which 
swine are NOT the maintenance host.

Table 9 summarizes testing in 2024–2025 for antibodies against serovars for which swine 
are not maintenance hosts: Leptospira kirschneri, serogroup Grippotyphosa and serovar Grip-
potyphosa; Leptospira interrogans, serogroup Canicola and serovar Canicola; and Leptospira 
borgpetersenii, serogroup Sejroe and serovar Sejroe.
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Table 7. Distribution of Leptospira tests by purpose on swine farms between 2022 and 2025.

Distribution of the Number of Samples at Farms with 
Only Negative Samples

Distribution of the Number of Samples at Farms with 
at Least One Positive Sample

Year
All Inves-

tigated 
Farms

A Farm 
Where Only 

Negative 
Results Are 

Found

Number 
of 

Negativ 
Samples

Diagnostic 
Investiga-

tion

Quarantine 
(Animal 

Transport)
Abortus

Control 
Investiga-

tions

A Farm 
Where 

There Is 
Positive

% of 
Farms 
with a 

Positive 
Sample

Number 
of 

Positive 
Samples

Positive 
%

Diagnostic 
Investiga-

tion

Quarantine 
(Animal 

Transport)
Abortus

Control 
Investiga-

tions

L. pomona

2022 401 388 55,589 438 33,442 n.a. 21,709 13 3.24% 77 0.14% 8 13 n.a. 55
2023 370 350 53,033 567 31,780 311 20,375 20 5.41% 85 0.16% 24 5 8 47
2024 365 318 46,132 702 29,367 245 15,818 47 12.88% 296 0.64% 8 3 238 47
2025 348 319 30,573 119 17,732 243 12,479 29 8.33% 190 0.62% 2 1 153 34

L. bratislava

2022 56 38 6243 178 5124 n.a. 941 18 32.14% 98 1.55% 25 18 n.a. 55
2023 46 34 3219 32 2548 153 486 12 26.09% 31 0.95% 8 5 12 6
2024 69 48 11,822 332 10,619 142 729 21 30.43% 257 2.13% 11 208 18 20
2025 53 43 5781 16 5548 112 105 10 18.87% 47 0.81% 2 24 17 4

L. tarassovi

2022 400 399 54,930 402 33,034 n.a. 21,494 1 0.25% 3 0.01% 3 0 n.a 0
2023 365 365 52,972 581 31,754 319 20,318 0 0.00% 0 0.00% 0 0 0 0
2024 362 359 46,149 710 29,341 290 15,808 3 0.83% 5 0.01% 0 0 1 4
2025 343 338 30,696 121 17,733 272 12,570 5 1.46% 8 0.03% 0 0 4 4

L. icterohaemorrhagiae

2022 46 43 858 185 224 n.a. 449 3 6.52% 7 0.81% 2 0 n.a. 5
2023 36 33 529 35 178 153 163 3 8.33% 10 1.86% 0 0 9 1
2024 57 50 1072 341 161 154 416 7 12.28% 13 1.20% 2 0 5 6
2025 46 42 1090 17 585 123 365 4 8.70% 6 0.55% 1 1 4 0
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Table 8. Trends in the simultaneous seropositivity for multiple.

2024 Lept bratislava Lept pomona Lept tarassovi

Farm Positive Negative Positive Negative Positive Negative

A 5 15 8 92 100
B 9 327 8 417 425
C 4 2 5 1 6
D 2 23 71 3058 2 3103
E 4 2105 1 3140 3145
F 3 3 5 1 6
G 2 1 46 47
H 3 3 11 46 57
I 4 97 1 1969 1970
J 3 3 412 415
K 5 6 8 3 11

44 2581 122 9185 2 9285
2025 Lept bratislava Lept pomona Lept tarassovi

Farm Positive Negative Positive Negative Positive Negative

D 106 3428 100 3434
G 10 110 6 114 120
J 2 2 3 297 300
L 6 6 6
M 1 1 2

18 112 122 3839 101 3862

Table 9. Serological testing for other serovars in Hungarian pig farms.

L. 
grippotyphosa L. canicola L. sejroe

2024 2025 2024 2025 2024 2025

All farms where 
investigations were conducted 16 17 11 16 1 0

number of seropositive 
samples 1 0 0 1 0 0

number of seronegative 
samples 606 858 522 856 4 0

Seropositivity rate 0.17% 0.00% 0.00% 0.12% 0.00% 0.00%

Negligible seropositivity was detected across a small number of tests in both years.

3. Case Study on Serum Antibodies Against Leptospira Interrogans, Serogroup Australis and 
Serovar Bratislava.

The stocking of a newly built, large-scale pig farm with a capacity of 3000 sows was 
planned for 2024 using gilts sourced from Denmark. During the meticulous preparatory 
phase, a pool of potential breeding gilts was selected in Denmark—comprising 307 animals 
from Danish farm “A,” 2979 from farm “B,” and 548 from farm “C”—from which the final 
group for transport to Hungary would be chosen. Blood samples were collected from these 
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animals in Denmark in June 2024 and subsequently tested in Hungary at the NÉBIH ÁDI 
Laboratory for the presence of antibodies against—among others—Leptospira interrogans 
(serogroup Australis, serovar Bratislava). MAT tests were also performed on the samples 
to detect antibodies against Leptospira interrogans (serogroup Pomona, serovar Pomona) 
and Leptospira borgpetersenii (serogroup Tarassovi, serovar Tarassovi). All results were 
negative; no antibodies against the specified Leptospira serovars were detected in any of the
blood samples.

Of the pigs sampled in Denmark, 3368 arrived in Hungary, where they underwent 
a 60-day quarantine in compliance with animal health regulations. At the end of the 
quarantine period, all the gilt-aged sows were re-tested for the three specified serovars—
again at the NÉBIH ÁDI laboratory—in early September 2024. The MAT tests conducted to 
detect antibodies against Leptospira interrogans (serogroup Pomona, serovar Pomona) and 
Leptospira borgpetersenii (serogroup Tarassovi, serovar Tarassovi) yielded negative results in 
all cases.

At the same time, out of the 3368 Danish breeding weaners quarantined in Hungary, a 
total of 204 (6.06%) tested positive for antibodies against Leptospira interrogans (serogroup 
Australis, serovar Bratislava). No titer determination was performed on the seropositive 
samples during the testing.

At the end of November of the same year, 253 animals—including the previously 
seropositive pigs—underwent repeat testing for the presence of antibodies against Lep-
tospira interrogans (serogroup Australis, serovar Bratislava), Leptospira interrogans (serogroup 
Pomona, serovar Pomona), and Leptospira borgpetersenii (serogroup Tarassovi, serovar 
Tarassovi). The MAT results were negative in all cases.

Because all three test rounds were performed in the same laboratory using identi-
cal methodology, testing execution was unlikely the cause. This transient “seropositiv-
ity” was most likely a non-specific, “false-positive” reaction associated with housing and 
nutritional changes.

Blood samples from 360 breeding pigs from this herd were re-tested on 19 June 
2026—more than a year and a half after the animals’ arrival in Hungary—for the pres-
ence of antibodies against Leptospira interrogans (serogroup Australis, serovar Bratislava), 
Leptospira interrogans (serogroup Pomona, serovar Pomona), and Leptospira borgpetersenii 
(serogroup Tarassovi, serovar Tarassovi). The testing was conducted at the EUROFINS 
Vetcontrol Kft. laboratory. These MAT tests also yielded negative results in every instance.

4. Eradication of leptospirosis caused by Pomona and Bratislava serovars on a large-scale farrow-
to-finish breeding farm

A Hungarian pig farm—operating on a “farrow-to-finish” model—maintained a herd 
of 1400 sows and their progeny. Farrowing facilities comprised a total of three buildings 
containing ten rooms, each equipped with 32 farrowing pens. The farm operates a breed-
ing center where pregnant sows are housed in 12 static pens (each with a capacity of 
50–55 animals) until farrowing. The herd is officially certified free from Aujeszky’s disease, 
porcine brucellosis, PRRS, and leptospirosis. Based on laboratory, diagnostic, and slaughter-
house tests conducted regularly on the source stock and following restocking, the herd is free 
from the pathogens causing mycoplasmosis, actinobacillosis, and atrophic rhinitis. On 13 
December 2023, screening tests performed on 92 pigs—comprising 72 lactating sows (from 
3 of the 10 farrowing units), seven heat-detector boars, and 14 fattening pigs—for Pomona, 
Tarassovi, Bratislava, and Icterohaemorrhagiae serovars yielded negative results for all 
samples. On the same day, two sows at 90–100 days of gestation aborted at the breeding 
center. Analysis of their blood serum samples showed that, for one of them, the antibody 
titer against Leptospira interrogans (serogroup Australis, serovar Bratislava) was 1:100, while 
the titer against Leptospira interrogans (serogroup Pomona, serovar Pomona) was 1:1600. 
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The blood of the other aborted sow tested negative for both of the aforementioned serovars. 
Testing for antibodies against the Leptospira borgpetersenii species (serogroup Tarassovi, 
serovar Tarassovi) and the Leptospira interrogans species (serogroup Icterohaemorrhagiae, 
serovar Icterohaemorrhagiae) also yielded negative results. However, testing conducted in 
December following the abortions of four additional sows revealed seropositivity against 
the Bratislava (titers of 1:100 and 1:800) and Pomona (titers of 1:200, 1:800, and 1:1600) 
serovars. Upon testing the blood of an additional 100 sows (60 pregnant ones from the 
breeding center and 40 lactating ones from the farrowing units previously examined), we 
detected Pomona antibodies in 14 cases. All the seropositive animals were located in the 
farrowing unit.

This demonstrated that infection occurred in late-gestation pens within the breeding 
center, and sows transferred from there to farrowing units were infected.

Farm management instituted the following control measures to prevent further 
disease spread:

We fed the animals an OTC-containing diet—mixed into the feed—for one month 
(from 22 December 2023 to 22 January 2024) in the farrowing unit and the gestation sow 
housing and repeated this regimen between 18 March and 10 April 2024.

In December 2023, all sows in farrowing rooms were injected twice with a long-acting 
amoxicillin formulation.

Continuous serological monitoring of farrowed sows for common swine leptospirosis 
serovars.

In the course of 240 tests conducted across 24 farrowing units up to the end of June 
2024, antibodies against Leptospira interrogans (serogroup Australis, serovar Bratislava) were 
detected in two instances in February and one in March, with a titer of 1:100 in each case.

In June 2024, as well as in May, November 2025, and May 2026 we examined a 
further 340 sows in total, yielding negative results in every case for the presence of 
Bratislava, Pomona, and Tarassovi serovars. The number of abortions occurring after 
90 days of gestation has returned in 2024–2025 from 8 cases in December 2023 to the level of
0–1 cases/month seen in previous periods.

This protocol proved effective in eliminating leptospirosis. Eradication costs were as 
follows (the prices of all veterinary medicinal products were determined based on the 2024 
price list of the same Hungarian distributor):

(a) Price of OTC mixed into feed: 1,085,000 HUF (approx. €3000 at current ex-
change rates);

(b) LA amoxicillin injection: 75,000 HUF (approx. €210), total €3210.
Had we chosen to eliminate the infection through vaccination, the cost of the vaccine 

alone would have been 1,700,000 HUF (approx. €4700), an expenditure that would have 
needed to be repeated annually. We did not factor in labor and other costs, as these apply 
to both methods. Regarding the vaccine, it should also be noted that the currently available 
leptospirosis vaccines are used against three diseases (swine erysipelas, parvovirus, and 
leptospirosis). According to the manufacturer, the vaccine is suitable for reducing and/or 
alleviating symptoms caused by porcine leptospirosis serovars. Suitability for disease 
eradication is not listed in the vaccine’s Summary of Product Characteristics (SPC). At the 
same time, since the DIVA (Differentiation of Infected from Vaccinated Animals) laboratory 
test used for Aujeszky’s disease is not available for porcine leptospirosis—as previously 
described—vaccination significantly complicates the monitoring of infection events and the 
spread of Leptospira within the herd for an extended period.
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4.  Discussion
Establishing which serovars circulate and determining infection prevalence within a 

country is the essential first step in controlling and eradicating leptospirosis in swine herds.
In France, Naude et al. [26] tested 19,395 swine sera, predominantly from Brittany, 

finding 22.7% positive for at least one Leptospira serogroup. Analysis of 4346 seropositive 
results where the putative infecting serogroup could be identified revealed two domi-
nant serogroups out of ten: Australis (48.5%) and Icterohaemorrhagiae (38.2%). Other 
serogroups (Autumnalis, Panama, Ballum, Tarassovi, Sejroe, Grippotyphosa, Bataviae, and 
Pomona) occurred less frequently.

In Poland, Wasiński and Pejsak [25] analyzed a total of 7112 porcine serum sam-
ples. The samples were collected between January and October 2008 and originated from
280 counties across all 16 Polish provinces. All serum samples were initially screened using 
an enzyme-linked immunosorbent assay (ELISA) with a heat-stable antigen preparation. 
Samples testing positive or equivocal by ELISA were further analyzed using the micro-
scopic agglutination test (MAT) against the Icterohaemorrhagiae, Pomona, Canicola, Sejroe, 
Tarassovi, and Grippotyphosa serovars.

Of the collected serum samples tested by ELISA, 73 (1.02%) were positive, 85 (1.20%) 
were doubtful, and 6954 were negative. Among the ELISA-positive and doubtful sera, 
64 samples (from 14 regions) tested positive in the MAT. Of the MAT-positive samples, 
42.19% showed titers against the Pomona serovar, 32.81% against Sejroe, 14.06% against 
Icterohaemorrhagiae, 6.25% against Tarassovi, 3.13% against Grippotyphosa, and 1.56% 
against Canicola.

According to White [27], L. pomona infection has never been diagnosed in the United 
Kingdom. In that country, L. bratislava may be the cause of specific disease in sows, but 
unfortunately, it is generally cited as the cause of reproductive failure—often without 
sufficient diagnostic evidence.

In Greece, a seropositivity rate of 28.2% regarding leptospires belonging to the L. 
interrogans serogroup was determined in intensive pig herds, based on 280 samples from 
the north and 120 from the south [28].

In studies conducted in Italy, 1194 serum samples were collected from healthy slaugh-
tered pigs across 61 farms in five different regions of northwestern Italy. Overall, 52.5% of 
the analyzed farms had at least one Leptospira-positive animal, and 34.4% had at least one 
positive pig with a titer of ≥1:400. Tuscany and Lombardy showed the highest proportions 
of positive farms (64.3% and 54.6%, respectively) and positive serum samples (28.5% and 
13.3%, respectively). The predominant Leptospira serogroups were Australis (21.3% posi-
tive farms, 8.2% positive sera) and Pomona (18.0% positive farms, 8.1% positive sera). It 
is concluded that porcine leptospirosis is likely underestimated in Italy and may pose a 
potential risk to animal and human health [29].

Among European countries regularly exporting swine to Hungary, Germany reported 
leptospiral antibodies in 20.9% of 29,819 blood samples tested between 2011 and 2016 [8]. 
Antibodies against L. bratislava were most prevalent (11.6%), while L. pomona antibodies 
were rarest (1.2%).

In Denmark, 796 sows and gilts from 30 herds were examined on three occasions 
at 6-week intervals to detect serum antibodies against Leptospira Bratislava using the 
microscopic agglutination test (MAT). The prevalence of seropositive animals across the 
three consecutive samplings was 2.7%, 2.5%, and 2.9%; 4.5% of the animals tested positive 
in at least one of the three tests, and 2.2% showed a more than twofold rise in titer between 
two consecutive samplings. In 21 of the 30 herds (70%), the within-herd seroprevalence 
among sows and gilts ranged from 4% to 13% [30].
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In 2020, an outbreak of enzootic leptospirosis caused by L. pomona and associated with 
abortions was reported in four Danish herds [31].

In this study, conducted over four consecutive years (2022–2025), we investigated the 
prevalence in Hungarian swine herds of leptospirosis caused by serovars for which pigs 
serve as maintenance (reservoir) hosts—such as Pomona, Tarassovi, and Bratislava—as 
well as the presence of L. icterohaemorrhagiae, the serovar most frequently responsible for 
zoonotic infections. As early as 1986, the competent veterinary authority in Hungary issued 
guidelines for the eradication of leptospiral infections in swine herds, specifying the target 
serotypes and the most effective methods for carrying out the eradication process. This 
guide outlines the criteria for classifying herds as disease-free and the epidemiological and 
laboratory testing requirements for maintaining that status. By the early 2000s, the concept 
of “triple-free” status (freedom from brucellosis, leptospirosis, and Aujeszky’s disease) 
for breeding herds had become an established expectation among livestock producers. 
However, the economic value of freedom from these infectious diseases was subsequently 
altered by several factors: the emergence of Porcine Reproductive and Respiratory Syndrome 
(PRRS) in the 1990s; the changes following Hungary’s accession to the European Union; the 
liberalization of the pork market (exports and imports); the significant rise of large-scale, 
independent finishing farms; and EU regulations regarding how the disease burden of 
infectious diseases can restrict market access. Leading the way in significantly reducing the 
harmful effects of infectious diseases and the quantity of antibiotics used in production, 
Hungary completed the eradication of brucellosis, Aujeszky’s disease, and PRRS from its 
swine herds by 2022 [32,33].

Changes in the epidemiology of porcine leptospirosis (e.g., the emergence of L. 
bratislava), the prevalence of Leptospira infection in pig herds across EU member states, 
and the substantial financial and intellectual investment required for eradication programs 
targeting major infectious diseases (such as Aujeszky’s disease and PRRS) have prevented 
the introduction of new regulatory measures for controlling porcine leptospirosis that 
would align with the current structure of the pig industry. In practice, over the past decade 
or more, it was merely force of habit that kept porcine leptospirosis on the list of diseases 
for which official certification of a disease-free status was in the shared interest of the herd 
owner, the industry, and the country. A declaration of freedom from porcine leptospirosis 
(L. pomona and L. tarassovi) remained mandatory only for breeding stock facilities and in 
connection with the import of breeding animals associated with their operations.

Our aim was to define the current leptospirosis status in domestic herds and provide 
recommendations. We must decide whether to preserve swine leptospirosis freedom—a 
status that delivers cost savings by eliminating routine vaccination and treatment costs, 
provides market value for domestic swine health, and protects against a zoonosis—or leave 
infection unregulated and manage disease conventionally through vaccines and antibiotics, 
as practiced elsewhere in the EU.

Analysis of more than 180,000 serum samples across 4 years revealed that seropreva-
lence for Pomona and Tarassovi remained consistently below 1%, whereas rates varied 
for Bratislava (0.81–2.13%) and Icterohaemorrhagiae (0.85–1.86%). Antibodies against 
incidental serovars (Sejroe, Canicola, Grippotyphosa) occurred rarely.

Importantly, our data highlight that the increase in L. pomona seropositive herds and 
samples in 2024 and 2025 was driven primarily by an increasing number of abortions. This 
warning sign indicates that regulatory absence is leading to more frequent clinical disease. 
If uncontrolled, large-scale nationwide epidemics could emerge, given that seropositivity 
lacks regional clustering.

For L. bratislava, increased seropositivity was directly tied to quarantine screening of 
thousands of replacement gilts imported in 2024.
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Herds testing positive for Bratislava were those importing breeding stock regularly or 
intermittently. Serological detection does not necessarily imply active clinical involvement, 
as confirmed by our case study showing transient seropositivity resolving over time.

When clinical leptospirosis appears, comprehensive veterinary epidemiology is essen-
tial: rapid laboratory diagnosis, immediate mapping of within-herd spread, tailored herd 
treatment plans, and ongoing monitoring of disease course.

Following the successful eradication of Aujeszky’s disease [32] and Porcine Reproduc-
tive and Respiratory Syndrome (PRRS) [33] from domestic swine herds, we consider the 
time ripe to establish and declare freedom from leptospirosis, mirroring the eradication 
efforts undertaken for the two aforementioned diseases.

The strongest counter-arguments raised so far have been that there are numerous 
Leptospira serovars—raising the question of which ones to target for eradication—and that 
there is no legislation mandating protection against the disease.

The first issue is easily resolved: domestic (Hungarian) swine herds must be declared 
free from serovars for which swine act as the reservoir (maintenance) host:

(1) Leptospira interrogans species, Pomona serogroup and Pomona serovarian;
(2) Leptospira borgpeterseni species, Tarassovi serogroup and Tarassovi serovarian;
(3) Leptospira interrogans species, Australis serogroup and Bratislava serovariant.
Studies conducted over many years confirm that these serovariants pose the greatest 

threat to pigs. It is also crucial to note that the Bratislava serovar was previously absent 
from the country, emerging in the swine population alongside the increased importation of 
breeding stock and feeder pigs. While it does not currently cause severe clinical symptoms, 
the example of the United Kingdom demonstrates that this reprieve is temporary; therefore, 
establishing the conditions for disease-free status is a matter of urgency.

Leptospira interrogans, serogroup Icterohaemorrhagiae and serovar Icterohaem-
orrhagiae—the most important zoonotic serovar—can also be incorporated into herd surveil-
lance programs, adapting blood testing frequency to detect infection.

The second consideration is the lack of legal regulation. In the absence of such regula-
tion, the serological testing of herds remains voluntary, and there are still no standardized 
principles regarding classification or the acquisition, maintenance, loss, and reinstatement 
of disease-free status. Enacting new legislation is not strictly necessary for this purpose; 
amending an existing decree or implementing a national program could also be viable 
options. In the absence of formal regulation, the implementation of such a program could 
be facilitated by classification criteria developed and issued by the relevant industry organi-
zation, combined with incentives that reward compliance with those criteria.

The regulations need only address infections caused by other Leptospira serovars if a 
new serovar is discovered for which the pig serves as the host; in such a case, the rules must 
apply to that serovar as well. It should be emphasized that, regarding potential infections 
by other serovars, the protection of human health is the primary consideration.

As demonstrated, swine leptospirosis (Pomona, Bratislava) in its acute stage can 
be managed and eliminated, with the herd rendered free through targeted veterinary 
interventions. For the few chronically infected herds, depopulation and repopulation is the 
definitive solution.

Should the authorities responsible for ensuring that Hungary’s pig herds remain 
free from infectious diseases—along with organizations representing the interests of pig 
farmers—decide to accept our arguments (namely, that it would be worthwhile to eradicate 
Leptospira serotypes for which pigs serve as the primary host), then, given the current 
level of infection, it is worth considering the role of vaccination against leptospirosis within 
any future eradication program in Hungary causes harm by allowing Leptospira bacteria 
to persist and rendering the use of cost-effective laboratory methods for assessing herd 
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infection status impossible. We particularly emphasize that there is currently NO vaccine 
available against porcine leptospirosis that would prevent infection from occurring.

Import control protocols require no new framework; testing protocols currently main-
taining PRRS-free status need only be extended to maintenance Leptospira serovars.

The potential economic loss caused by porcine leptospirosis infection can be estimated 
at HUF 18,750 (EUR 52.1) per sow [34].

5.  Conclusions
According to our findings, the impact of the disease has increased in Hungarian pig 

herds over the past four years. Although the spread of the disease is currently still relatively 
slow, it has the potential to escalate rapidly at any time. This unfavorable trend can largely 
be attributed to the absence of specific veterinary administrative regulations governing the 
control of the disease.

It is therefore an urgent task for pig producers and their professional, representative, 
and advocacy organizations to take responsible action and make, or facilitate, a prompt 
decision on the establishment of a uniform national regulatory framework for the control of 
porcine leptospirosis. Such regulation is essential to eliminate the sector’s expected losses, 
whether arising from disease-related production losses and associated costs or from the 
introduction of a nationwide immunization program.

To improve the epidemiological representativeness of future Leptospira data in Hun-
gary, a more standardized and coordinated sampling strategy would be beneficial. Particular 
attention should be paid to ensuring adequate geographical coverage, maintaining con-
sistent participation by farms over time, and establishing sampling targets based on the 
geographical distribution and size of the animal population.

Surveillance data must be distinguished from samples collected for diagnostic purposes, 
investigations into abortions, or animal movements, as these represent populations with 
varying probabilities of a positive laboratory test result. The inclusion of unique farm 
identifiers, herd sizes, animal-level information, vaccination history, and standardized 
laboratory testing protocols would facilitate a more accurate interpretation of temporal and 
spatial trends.

A surveillance system that includes a representative group of farms sampled regularly 
over successive years would be particularly valuable for distinguishing true epidemiological 
changes from variations in sampling intensity and participation.

By achieving freedom from infectious diseases such as Aujeszky’s disease and PRRS—a 
status attained by very few worldwide—the Hungarian pig sector has demonstrated that 
significant progress in combating infectious diseases is possible at a national level. Under 
current conditions, eliminating porcine leptospirosis appears to be a technically simpler task 
than eradicating either of the aforementioned diseases—requiring no routine immunization 
at either the farm or national level—while also being achievable within a short timeframe 
and at a lower cost.
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