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ABSTRACT

Swine Infl uenza A virus (SIV-A) is a signifi cant zoonotic pathogen with 
the potential to cause pandemics. In Ukraine, surveillance is crucial due to 
the risk of interspecies transmission between pigs and humans. SIV-A cir-
culates within swine populations and undergoes frequent genetic changes, 
increasing its variability and pathogenicity. In this study, we monitored 
the presence of SIV-A on 92 pig farms in the Lviv and Kyiv regions dur-
ing the period 2021–2024. Serological testing was performed using the 
IDEXX Infl uenza A Virus Ab Test Kit, revealing 24 seropositive farms, 
with a decreasing trend observed over the years. Additionally, 422 pigs 
from seropositive farms were tested for SIV-A using real-time RT-PCR, 
and the virus was detected in 59 individuals. These results suggest that 
while epizootic control measures were largely eff ective, the virus contin-
ues to circulate among susceptible animals. Continuous surveillance and 
timely intervention remain essential for detecting emerging subtypes and 
preventing potential outbreaks.
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INTRODUCTION

Swine fl u, or porcine infl uenza, is a respiratory viral 
infection caused by the swine infl uenza A virus (SIV-A) 
that predominantly aff ects pigs. This infection is important 
both for humans and for animals.

SIV-A was fi rst isolated in 1930; since then, it has be-
come endemic in pigs worldwide. The major challenge 

of the disease is the big number of diff erent subtypes and 
genotypes of the virus circulating among pigs worldwide 
[1]. The other scientists [2–5] emphasize the potential 
pandemic risk of circulating SIV-A. Mon et al. [6] found 
that the genetic diversity of SIV-A possesses zoonotic and 
reverse zoonotic potentials. Even though only a few hun-
dred confi rmed human cases caused by SIV-A have been 
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reported, Abdelwhab et al. [7] claim that a high vigilance 
is needed to prevent the next pandemic caused by animal 
influenza viruses.

The study done by Meng et al. [8] demonstrates that 
SIV-A may become pathogenic and transmissible by ac-
quiring key mutations in acidic polymerase. The authors 
especially emphasize the possible pathogenicity develop-
ment in different species of animals.

Surveillance of occupational exposure among persons 
working with pigs showed that up to 20.5% of humans 
may become seropositive, indicating the acquired human 
infectivity of SIV-A [9]. The authors further claim that 
such high infectivity enhances the possibility for viruses 
to acquire humans’ pathogenicity and raises concerns for 
the possible pandemic effect. 

The lack of attention to swine influenza makes it possi-
ble for the animals at exhibitions and fairs to be the spread-
ing source of the virus. There were identified deficiencies 
of routine event biosecurity that may have important pub-
lic and animal health consequences [10, 11]. Furthermore, 
the complexity of viral detection and control in exhibition 
swine indicates that the viruses are likely to continually ree-
merge, presenting threats to human and animal health [12].

The global monitoring of swine influenza SIV-A is im-
portant for human and animal health and represents a vital 
'One Health' challenge for human and veterinary medicine 
[13, 14]. Yet, the collective knowledge regarding the oc-
currence of influenza among swine is still incomplete. It is 
mainly due to lack and inconsistency of surveillance data 
on SIV-A prevalence among the world’s swine populations 
[15]. Monitoring the viral pathogens is important for disease 
control and is critical from a preventive standpoint [16].

With this, the main aim of our article was to estimate 
the viral RNA and seropositivity prevalence of SIV-A on 
industrial pig farms in Ukraine.

MATERIALS AND METHODS

The study period encompasses four years (2021–2024). 
The pig’s samples (nasal swabs and serum) came from 92 
farms from the Lviv and Kyiv regions, with a total of 422 
animals examined.

For the antibody detection, the IDEXX Influenza A Vi-
rus Ab Test Kit (IDEXX, USA), a blocking ELISA test that 
recognizes serum antibodies to any influenza A subtype of 

swine influenza virus, was used. The test was performed 
according to the manufacturer´s instructions.

For virus detection, total RNA was extracted from sam-
ples using the MagMAX Core Nucleic Acid Purification 
Kit (ThermoFisher Scientific, Applied Biosystems, USA) 
according to the manufacturer’s instructions. The presence 
of the Influenza A virus was detected using the Kylt® In-
fluenza A Real-Time RT-PCR Kit (Kylt®, AniCon Labor 
GmbH, Germany). The assay was performed following 
the protocol provided by the manufacturer. Reactions were 
run on a QuantStudio™ 5 Real-Time PCR System (Ther-
mo Fisher Scientific, USA). Each reaction included an in-
ternal control provided with the Kylt® kit to validate RNA 
extraction and PCR performance. 

RESULTS

In 2021, serological positivity for SIV-A was detected 
in 41.2% (7 seropositive farms from 17 industrial tested 
farms). In 2022 and 2023, the rate decreased from 26.1% 
(6/23) to 21.8% (7/32). In 2024, seropositivity reached 
20.0% in 20 farms. Trend line of serological testing of 
farms among years is shown in Figure 1.

Results of virus detection are shown in Table 1. In 
2021, 103 clinical samples from seven farms were analyz-
ed, with 16.5% testing positive for SIV-A. In subsequent 
years, the prevalence of viral RNA detection in clinical 
samples remained high: 15.9% in 2022, 13.7% in 2023, 
and 10.2% in 2024. On average, 14% of tested samples 
from affected farms were positive for viral RNA, demon-
strating ongoing circulation and persistence of the virus.

DISCUSSION

Analysis of data from 92 industrial pig farms over the 
study period confirmed a decreasing trend in the occur-
rence of the influenza A virus, indicating an intensification 
of epizootic activity during the monitoring years. Never-
theless, given that the infection rate ranged from 20% to 
41.2%, our findings indicate sustained transmission of the 
virus among susceptible individuals. The persistent detec-
tion of viral RNA (10.2–16%) among seropositive animals 
underscores the heightened epizootic risk and facilitates 
rapid reinfection cycles within affected farms. 
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Influenza viruses remain important pathogens affecting 
human and animal health. They have relatively low path-
ogenicity for swine, but in conjunction with other patho-
gens, the outcome can be unfavorable or even mortal [17]. 
It is also known that SIV-A circulates in swine populations 
worldwide, and has the ability for reverse zoonosis from 
humans to swine, and for interspecies transmission [8, 13, 
14]. It was also clearly shown the rising historical drug 
resistance level of SIV-A around the world that is mediated 
by the evolution of adamantanes-resistant mutations [18]. 
The authors also emphasize the importance of properly 
monitoring the adamantanes' susceptibility of SIV-A and 
the necessity to draw attention to the evolution of drug-re-
sistant H1N1 influenza variants. 

Swine influenza is considered one of the most impor-
tant pathogens of swine respiratory disease in Europe. This 
infection is primarily caused by H1N1, H1N2, and H3N2 
influenza A viruses that have remained endemic in Europe-
an pig populations for many years. Significant differences 
in the circulation of these strains occur in different regions 
across Europe [19].

The result of our study presents an analysis of the 
serological prevalence and epizootic trends of swine in-
fluenza A virus among industrial pig farms in Ukraine 
from 2021 to 2024. The data indicate a progressive de-
crease in seropositivity rates, highlighting the worsen-
ing epizootic situation and the risk of viral reassortment 
with potential zoonotic implications. Since the 2009 in-
fluenza pandemic caused by the A(H1N1) virus, swine 
populations have been recognized as important reser-
voirs for diverse influenza A virus lineages and reassort-
ment events [20, 21]. In Ukraine, although systematic 
large-scale surveillance has been limited [22], available 
reports from national veterinary monitoring systems 
and WOAH notifications indicate sporadic detection 
of swine influenza A virus in the post-pandemic period 
prior to 2021. Regional studies and serological surveys 
conducted in different parts of the country also suggest 
the circulation of influenza A virus among pig popula-
tions (unpublished data), though data remain fragment-
ed and geographically heterogeneous. These limitations 
underscore the importance of longitudinal studies, such 

Fig. 1. Dynamics of detection of antibodies to the influenza A virus on industrial pig farms of Ukraine

Table 1. Detection of influenza A virus in animals from seropositive pig farms in Ukraine 

Year Number of samples tested Number of positive samples Prevalence
of Influenza A virus (%)

2021 103 17 16.5

2022 63 10 15.9

2023 168 23 13.7

2024 88 9 10.2

Total 422 59 14.0
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as the present work, for assessing temporal trends in 
seroprevalence and epizootic dynamics.

In Germany, present enzootic swine influenza viruses 
include several co-circulating, antigenically different vi-
ruses of each of the H1N1 and H1N2 subtypes [23]. The 
data obtained by Trombetta et al. [24] suggest that swine 
influenza viruses might have circulated in Italy as early as 
2004, at least in the swine population. According to the 
authors, this finding highlights the importance of continu-
ing monitoring the influenza viruses’ spread in animals and 
humans for more detailed surveillance. Van Reeth et al. 
[25] suggested that SIV-A are enzootic in swine-producing 
regions of Western European countries, while in Central 
Europe SIV-A activity is low.

Bakre et al. [26] analyzed the diversity of SIV-A in na-
sal washes and oral fluids from commercial swine farms 
in the USA using influenza M qRT-PCR and hemaggluti-
nin and neuraminidase subtyping. It was found a predom-
inance of H1 HAs and N2 NAs in the samples examined. 
There were also identified HAs of the H1 alpha cluster 
of human novel pandemic origin. The authors claim that 
SIV-A surveillance can aid the understanding of viral 
transmission dynamics and help clarify the diversity of its 
human-swine interaction.

SIV-A subtypes in Brazilian commercial pig herds were 
studied from the year 2012 to 2019. A higher occurrence of 
H1N1 was observed from the year 2012 to 2015, H3N2 in 
2017, and H1hu in the years 2017 to 2019. Serological data 
suggested a cyclical character of infection occurrence be-
tween the H3N2 and H1N1 virus subtypes over time [27]. 
The authors conclude that monitoring SIV-A circulation 
provides the relevant information for field veterinarians to 
apply proper and timely control measures on the sites. 

The results obtained by López-Robles et al. [28] 
demonstrated a high circulation of strains similar to North 
American linage among commercial farms in Mexico. 
The influenza virus H1 circulating in northwestern Mex-
ico showed 97–100% identity among them, 89% identi-
ty with other North American strains, 88% – with strains 
from central Mexico, and 85% with the pandemic A/
H1N1p2009 virus. 

The results of another study [29] demonstrated circu-
lation of SIV-A throughout Guatemala. The authors deter-
mined the virus’s identity on commercial farms, animal 
health status, and age as potential risk factors associated 
with swine influenza virus infection and exposure. Detec-

tion of human-origin viruses in pigs leads to suggestions 
about a human role in the molecular epidemiology of virus 
influenza in swine.

Prevalence and distribution results obtained by Li et al. 
[30] helped to recognize the risk factors of swine influenza 
infection on commercial farms in China. The open access 
of wild birds to piggeries, the presence of wild or domestic 
poultry on a pig farm and no proper biosecurity measures 
applied to workers working on the farms were found to in-
crease the probability of swine virus influenza in commer-
cial pigs. The surveillance data also allowed Zhao et al. 
[31] to find out that the occurrences of coinfections from 
two or more subtypes foster their capacity to produce new 
viruses. The authors emphasized the need for continuous 
surveillance and analysis of influenza viruses. 

A pilot study on influenza A viruses’ prevalence in 
South Africa suggests that they are likely highly prevalent 
in the country’s swine farms [32]. The authors concluded 
that South Africa would benefit from periodic surveillance 
for influenza viruses in swine farms. It was also noted the 
importance of education and seasonal influenza vaccine 
programs for the workers on swine farms.

Epidemiological features of swine influenza circula-
tion in farm populations anticipate the continuous serolog-
ical and systematic molecular surveillance to monitor the 
status of swine influenza virus circulating in swine popu-
lations worldwide [33–35]. 

The above-stated monitoring data on the prevalence 
of swine influenza A viruses are extremely useful for fa-
miliarizing ourselves with their spread, which makes it 
possible to better understand the epizootology of these 
infections and their ability to increase their pathogenicity 
and prevalence. This data makes it possible to approach 
the development of appropriate diagnostic and preventive 
measures.

CONCLUSIONS

The long-term persistence of swine influenza virus A 
in industrial pig farms of Ukraine poses a serious risk of 
viral reassortment and increased virulence, with potential 
zoonotic consequences. This situation is exacerbated by 
the lack of systematic vaccination and the uncontrolled 
movement of animals and humans, particularly in conflict 
zones. Strengthened biosecurity measures, enhanced sur-
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veillance, and targeted vaccination programs are urgently 
needed to mitigate the threat of widespread outbreaks and 
potential transmission to humans. The monitoring of the 
prevalence of swine influenza viruses is useful not only 
for familiarizing oneself with their geographical distribu-
tion but also for providing a deeper understanding of the 
particularity of their epidemiology, spreading ability, and 
pathogenicity. It can improve the development and imple-
mentation of relevant preventive and control measures for 
the persistence of SIV-A in industrial pig farms.
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