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Abstract 

Introduction: Although HEV infection in pigs does not pose a major economic risk to pork production, the risk of zoonotic 

transmission to humans is an important aspect of public health. HEV genotype 3 infections were reported in developed countries 

in individuals who had consumed raw meat or meat products from deer, wild boars, or pigs. The aim of the study was the 

analysis of the occurrence of HEV-specific antibodies among wild boars and domestic pigs in Poland. Material and Methods:  

A total of 290 samples from wild boars and 143 samples from pigs were tested. The antibodies were tested by ELISA. Results: 

The presence of anti-HEV IgG was demonstrated in 44.1% of pigs and 31.0% of wild boars. Anti-HEV IgG antibodies were 

detected in 1.4% of samples from pigs and in 2.1% of samples from wild boars at borderline level. The statistical analysis shows 

significant differences in the positive results for anti-HEV IgG between the groups of pigs and wild boars (P = 0.0263). 

Conclusion: Regular surveillance of the occurrence of HEV in swine and wild boars should be performed in the future.   
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Introduction 

Hepatitis E virus (HEV), the aetiological agent of 

hepatitis E, is a member of the Orthohepesvirus genus 

within the Hepeviridae family and consists of 

genotypes 1, 2, 3, and 4 which infect humans and other 

mammals (1, 11, 20, 23). It is a non-enveloped virus, 

27–34 nm in diameter, whose genome contains a non-

segmented positive-sense RNA chain (10, 23). HEV is 

the best known among the hepatitis viruses (HAV, 

HBV, HCV, and HDV) with an animal reservoir (13). 

Genotypes 1 and 2 of HEV have been found only in 

humans. In the developing countries of Asia, the 

Middle East, and Africa, HEV infection is endemic. In 

developed countries, HEV infections have only been 

diagnosed in individuals who have travelled to highly 

endemic areas. It is estimated that each year HEV cases 

are diagnosed in three million people worldwide (1). 

HEV genotypes 3 and 4 circulate in animals and 

humans and they are autochthonous in several 

industrialised countries of Europe, North America, and 

in Japan (10). Domestic pigs and wild boars are the 

main animal reservoir of these genotypes (15, 18, 23), 

but HEV antibodies have been detected in many other 

animal species: rats, cats, monkeys, dogs, cattle, sheep, 

goats, mongooses, rabbits, chickens, ferrets, bats, and 

deer (11, 16, 22, 24). 

HEV prevalence in pig herds in Europe ranges 

from 32% to 52%. Seroprevalence does not depend on 

the age of the animal (7). Pigs can be infected through 

direct contact with infected animals, or via feed and 

water contaminated with faeces. The basic reproduction 

ratio (R0) is 8.8, which means that one infected animal 

can be the source of infection for eight other animals 

(2). HEV infection in swine is subclinical and is 

observed for approximately 10 weeks. Viraemia lasts 

from 1 to 2 weeks and virus excretion in faeces lasts 

from 3 to 7 weeks. The virus replicates in the liver, 

small intestine, large intestine, lymph nodes, and 

spleen, and is excreted in the bile. The spread of the 

infection in highly concentrated herds is faster. Apart 

from pigs, HEV infection can be found in game 

animals such as wild boars or deer (1).  
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Animal studies to identify HEV infection are 

undertaken mainly in countries where there are 

confirmed cases of human hepatitis E (Vietnam, Korea, 

Taiwan, Brazil, and India), but also in the USA and 

Europe (23). Studies conducted in Italy, Spain, 

Hungary, and Germany have demonstrated the 

presence of this virus in wild boar populations (1). 

HEV genotype 3 strains are predominant in pigs in 

Europe (1, 11), but infections with genotype 4 are 

detected in humans and swine in Eastern Asia and 

Europe. Furthermore, the results of experimental 

studies indicate that HEV genotypes 3 and 4 can cross 

the species barrier and so affect humans, swine, rhesus 

monkeys, and chimpanzees (10). 

Although HEV infection in pigs does not pose  

a major economic risk to pork production, the risk of 

zoonotic transmission to humans is an important aspect 

of public health (14). Professionals working in close 

proximity to swine, swine manure, or sewage, pig farm 

workers, hunters, and veterinary practitioners may 

become infected with HEV through occupational 

activities (18, 24). HEV genotype 3 infections have 

been reported in developed countries in individuals 

who have consumed raw meat or meat products from 

deer, wild boars, or pigs (10). In most cases the HEV 

causes only subclinical infections in humans, but it may 

cause acute hepatitis (15, 23). For this reason, it is 

essential to monitor the epidemiological situation 

concerning the occurrence of HEV infections in both 

livestock and wildlife (1). 

The aim of the study was the analysis of the 

occurrence of specific antibodies against HEV among 

wild boars and pigs in Poland. 

Material and Methods 

In total, 290 serum samples from wild boars and 

143 samples from pigs collected in 16 provinces of 

Poland were tested (Table 1). No ethical or welfare 

authority approval was required because all the wild 

boar samples were collected post-mortem by hunters. 

Porcine samples were collected between 2014 and 2015 

during a serological investigation of brucellosis in the 

Department of Microbiology of the National Veterinary 

Research Institute in Pulawy, Poland. 

The HEV antibodies were tested by ELISA 

(PrioCHECK HEV Ab porcine, Prionics, Switzerland). 

Microtitre wells were coated with mixed recombinant 

antigens of HEV genotypes 1 and 3. Cut-off values 

were determined for each series of the analysis based 

on the mean optical density (OD450) of the cut-off 

control. The cut-off was calculated as OD450 of the cut-

off control multiplied by 1.2 (cut-off = 1.2 x meanOD450 

of the cut-off control).  Values higher than or equal to 

the cut-off were considered positive, values below the 

OD450 of the cut-off control were considered negative, 

and values between the OD450 of the cut-off control and 

the cut-off were considered borderline. The samples in 

which the obtained results were borderline were re-

analysed and the second value was regarded as final. 

The test was carried out according to the 

manufacturer's instructions. 

The prevalence of positive, borderline, and 

negative results was analysed statistically for any 

difference between pigs and wild boars using Statistica 

v.10 software (StatSoft, USA). The Chi-square test was 

performed for nominal features in order to detect 

statistically significant dependence and the assumed 

level of significance was P = 0.05. 

Results  

Positive results of anti-HEV IgG were frequently 

found in samples collected from pigs (63 samples, 

44.1%, P = 0.0263) in comparison to samples collected 

from wild boars (90 samples, 31.0%). Anti-HEV IgG 

was detected in 1.4% samples from pigs and in 2.1% 

samples from wild boars at borderline level. A negative 

result was obtained in 54.5% of pigs (78 samples) and 

66.5% of wild boars (193 samples). The OD value for 

anti-HEV IgG observed in animals in Poland is 

presented in Table 1. 

Discussion  

Hepatitis E is recognised as a zoonotic disease 

with swine and wild boars being the reservoir for 

human infections. The increased incidence of hepatitis 

E cases in Europe is connected with its transmission 

from wildlife to humans in industrialised countries. 

Reports on human hepatitis E cases connected with the 

consumption of undercooked or raw meat have 

confirmed the hypothesis of zoonotic food-borne HEV 

infections in humans, as exemplified by Tamada et al. 

(21) with a report of infection caused by consumption 

of undercooked liver or meat from domestic pigs or 

wild boars in Japan. 

Natural and experimental HEV infections in swine 

result in a subclinical infection with severe lesions in 

the liver and lymph nodes. Seroconversion of HEV 

antibodies in domestic swine occurs following the 

typical waning in the maternal antibody levels around 

8–10 weeks of age. First, IgM peaks in conjunction 

with faecal viral shedding, followed by IgG peaking in 

conjunction with clearance of the virus from the faeces 

(24). 

HEV antibodies have been detected in pigs 

worldwide with widely variable prevalence. Vasickova 

et al. (23) reported the prevalence of IgG antibodies to 

HEV in serum of domestic pigs in different countries: 

Great Britain (tested 256, positive 85.5%), China 

(tested 419, positive 78.8%), Brazil (tested 357, 

positive 63.6%), Canada (tested 998, positive 59.5%), 

Sweden (tested 204, positive 58%), Taiwan (tested 274, 

positive 37.1%),  the USA  (tested 84, positive 34.5%), 
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Table 1. The OD value for anti-HEV IgG observed in animals in Poland 

Province Animals 

Number of 

animals/positive 

results 

OD average (OD; SD) 
OD  

Min 

OD  

Max 

Lower Silesia 
wild boars 16/3 0.5 (0.7; 17) 0.1 2.8 

pigs 5/3 1.4 (1.5; 46) 0.2 4 

Kuyavia-Pomerania 
wild boars 13/3 0.6 (0.7; 04) 0.1 2.2 

pigs 9/4 1.3 (1.6; 80) 0.2 4.3 

Lublin 
wild boars 28/14 0.9 (0.9; 76) 0.1 4.3 

pigs 26/18 1.3 (0.8; 80) 0.2 3.0 

Lubuskie 
wild boars 15/7 0.8 (0.9; 23) 0.1 3.3 

pigs 7/0 0.3 (0.1; 23) 0.2 0.5 

Łódź 
wild boars 19/6 0.7 (1.0; 88) 0.1 3.6 

pigs 14/4 0.9 (1.2; 27) 0.1 4.0 

Lesser Poland 
wild boars 16/6 1.0 (1.2; 45) 0.1 4.3 

pigs 5/2 1.2 (1.4; 08) 0.2 3.4 

Masovia 
wild boars 17/4 0.5 (0.6; 55) 0.03 2.5 

pigs 3/1 1.2 (1.5; 94) 0.3 3.1 

Opole 
wild boars 16/2 0.3 (0.3; 70) 0.1 1.5 

pigs 7/4 1.3 (1.0; 11) 0.2 3.0 

Subcarpathia 
wild boars 19/4 0.4 (0.3; 78) 0.1 1.5 

pigs 11/4 0.8 (0.6; 86) 0.1 2.0 

Podlasie 
wild boars 14/4 0.6 (0.7; 39) 0.1 2.2 

pigs 8/6 1.4 (1.3; 69) 0.1 4.2 

Pomerania 
wild boars 12/3 0.5 (0.4; 42) 0.1 1.3 

pigs 11/4 1.1 (1.1; 48) 0.1 3.3 

Silesia 
wild boars 26/6 0.4 (0.2; 95) 0.1 1.1 

pigs 11/4 0.8 (0.7; 85) 0.2 2.2 

Holy Cross 
wild boars 24/8 0.7 (0.9; 85) 0.1 4.3 

pigs 1/0 0.2 (-) 0.2 0.2 

Warmia-Masuria 
wild boars 17/6 0.7 (1.0; 52) 0.1 4.3 

pigs 11/3 0.6 (0.7; 57) 0.1 2.5 

Greater Poland 
wild boars 24/9 0.8 (1.1; 68) 0.1 4.3 

pigs 3/0 0.3 (0.1; 51) 0.2 0.5 

West Pomerania 
wild boars 14/5 1.0 (1.3; 64) 0.1 4.2 

pigs 11/6 1.3 (1.1; 21) 0.2 3.0 

 

 

Spain (tested 60, positive 25%), and the Netherlands 

(tested 34, positive 23.5%). Generally, the prevalence 

of HEV antibodies in domestic pigs or wild boars is 

widely variable depending on geographical regions. 

In our study, anti-HEV IgG was detected in 44.1% 

of samples from 143 pigs tested and in only 31.0% of 

samples from 290 wild boars tested. The statistical 

analysis showed significant differences in these results 

(P = 0.0263) between the group of pigs and the group 

of wild boars. It may result from the fact that the 

serological test used was more specific for swine. The 

observation indicates that the OD values for anti-HEV 

IgG in wild boars were lower than in the examined 

pigs. 

Larska et al. (9) demonstrated that the percentage 

of seropositive wild boars was 44.4% and HEV 

antibodies were found in the animals from 52 out of 94 

hunting sites. Significant variation in the percentages of 

seropositive wild boars from different provinces was 

observed. The lowest value (5%) was recorded for the 

Holy Cross Province. The highest percentages of 

seropositive wild boars of 88.2% and 84.2% were 

found in the West Pomerania and Lower Silesia 

Provinces, respectively. In the study by Larska et al. 

(9), HEV antibody prevalence in wildlife in Poland was 

determined in 11 out of 16 provinces of Poland. The 

samples were collected in 2012–2013 during the 

classical swine fever monitoring programme. Our study 

examined wild boars and pigs two years later. The time 

of sampling or the use of a different test could be the 

reason for the discordant results obtained by us and by 

Larska et al. (9). Several studies have investigated the 

presence of HEV in wild boars in Italy, Germany, the 

Netherlands, and France (3, 12, 17, 19). In Europe 

overall, the seroprevalence varies between 12% in the 

Netherlands (17) and 61.6% in Slovenia (7), with 

Spanish seroprevalence at 47.2% (5). Studies of 

wildlife in Poland confirmed that HEV circulates in the 

wild boar population, which creates a potential risk of 

virus transmission to domestic animals and humans. 

Wild boars should be considered an important HEV 

reservoir with an increasing transmission potential 

related to their intensively growing population (11). 

In the study of Mazzei et al. (12), 64 blood 

samples were collected from wild boars hunted in 

central Italy in the 2011–2012 season. Thirty-six 

(56.2%) sera were positive for HEV antibodies. The 

authors confirmed that HEV was endemic in the wild 

boar population in Italy and these animals could play 

an important role in the epidemiology of HEV 

infection. It was also confirmed that outdoor breeding 

of autochthonous pigs is increasing in some areas of 

central Italy and HEV transmission between wildlife 

and domestic pigs may occur indirectly through water 
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and feeding spots contaminated with infected wild boar 

faeces. It should be emphasised that the vast majority 

of the pig population in Poland have no direct contact 

with wildlife. Schlosser et al. (19) proved that HEV in 

European wild boars is transmissible to domestic pigs 

horizontally and these animals have to be considered an 

important HEV reservoir in Europe (19). 

Our study was limited by the number of examined 

samples. The selection of the samples was random with 

no correspondence to the size of the swine or wild boar 

population in individual provinces. If the number of 

examined samples was directly related to the actual 

population of wild boars or swine in individual 

provinces, the results would be more representative. All 

wild boar samples were collected post-mortem by 

hunters and samples from swine were collected during 

the serological investigation of brucellosis in the 

Institute. As a result, it was highly problematic to get 

sufficient data on the gender or age of all examined 

animals. Nonetheless, gender has never been associated 

with the risk of serological positivity. Moreover, HEV 

was detected in animals from all age groups and 

seroprevalence did not differ significantly among these 

groups (23, 24). 

In conclusion, domestic pigs and wild boars may 

be a possible source of HEV infection for humans 

through direct contact, slaughtering, hunting, or 

consumption of food of animal origin (3, 4, 8). 

Therefore, regular and extensive surveillance of the 

occurrence of HEV in swine and wild boars should be 

performed in the future. 
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