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Hepatitis E virus (HEV) is a major cause of acute 
viral hepatitis in Europe. HEV is classified into 8 

major genotypes, but zoonotic genotype 3 is the most 
prevalent on the continent (1). HEV was considered 
the only zoonotic species in the Hepeviridae fam-
ily until rat HEV (Rocahepevirus ratti) was identified. 
Rat HEV was the causal agent of chronic hepatitis in 
a transplant recipient from Hong Kong in 2018 (2). 
Since that discovery, nearly 30 cases of chronic and 
acute hepatitis have been reported in America, Asia, 
and Europe (3–6), affecting both immunosuppressed 
and immunocompetent persons. Those cases high-
light the zoonotic potential of rat HEV, emphasizing 
its growing concern to public health.

Rodents are the main host of rat HEV, but its 
transmission routes remain unclear. Although direct 
and indirect contact with rodents have been suggest-
ed as potential transmission routes, only 1 registered 
case has involved such contact (6). Thus, alternative 
sources of infection seem possible, potentially from 
an alternate host with which humans have more con-
tact (7). Because domestic pigs (Sus scrofa domestica) 
are highly susceptible to HEV and constitute the main 
natural viral reservoir, they could also be susceptible 
to rat HEV and potentially serve as hosts. Confirm-
ing that hypothesis could have major implications for 
public health. We aimed to assess the presence of rat 
HEV in a population of farmed pigs in Spain.

During May–June 2023, we randomly selected 
and prospectively sampled domestic pigs from 5 in-
tensive breeding system farms in Cordoba, southern 
Spain. We collected rectal fecal samples from each 
pig and stored samples at −80°C until RNA extrac-
tion (Appendix, https://wwwnc.cdc.gov/EID/
article/30/4/23-1629-App1.pdf).

We included a total of 387 pigs in the study and 
found rat HEV in 44 pigs, an individual prevalence of 
11.4% (95% CI 8.6%–14.9%) (Table). Sequencing con-
firmed the identity as rat HEV (species R. ratti) (Gen-
Bank accession nos. OR977681–7 and OR977689–7711) 
(Appendix Figures 1, 2). Among the 5 farms, 2 (40%) 
had >1 rat HEV–positive pig. Of note, 93.2% (41/44) 
of positive animals were from the same farm (Figure; 
Appendix Table 3). HEV RNA was detected in 6 pigs, 
indicating a prevalence of 1.6% (95% CI 0.6%–3.4%). 
All HEV-positive pigs were from the same farm and 
had sequences consistent with HEV genotype 3f 
(GenBank accession nos. OR818554–60), but rat HEV 
was not detected in that farm.

The hypothesis that pigs are not susceptible to 
rat HEV was formed on the basis of experimental in 
vivo studies (8). Because animals in that study were 
not infected after challenge with rat HEV strains (8), it  
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appeared that pigs were resistant to rat HEV infec-
tion. However, our study detected rat HEV RNA in 
pigs, suggesting the possible role of pigs in rat HEV 
epidemiology. That finding increases the range of 
species susceptible to rat HEV, suggesting that its 
transmission might not be restricted to rodents. The 
number of positive animals we found suggests that 
rat HEV is widespread among pig populations in the 

study area. That observation might be linked to the 
elevated positivity rate (55%) discovered in rodents 
from the same region (9), implying that the lack of 
rodent control measures might increase the risk for 
rat HEV transmission.

The presence of rat HEV in farmed pigs is of 
public health concern, especially considering global 
pork consumption. Our study highlights the possibil-
ity that pigs intended for human consumption could 
contribute to rat HEV transmission. The European 
Food Safety Authority (EFSA) recommends monitor-
ing HEV in pigs to identify alterations in virus distri-
bution and prevent its spread to new farms, aiming 
to reduce human cases (10). Our results suggest that 
a preliminary evaluation of rat HEV in farmed pigs 
should be also conducted in Europe, which could 
confirm our results and increase our understanding 
of virus transmission.

The first limitation of our study is that because of 
its exploratory nature, the sampling area was restrict-
ed to a single region, but our findings underscore the 
need to extend the evaluation of rat HEV to determine 
its magnitude. Second, because no serologic assays 

 
Table. Demographic data of pigs and characteristics of farms in a 
study of detection of rat HEV in pigs, Spain, 2023* 
Characteristics No. (%), n = 387 
Age range  
 Adult 188 (48.6) 
 Subadult 169 (43.7) 
 Unknown 30 (7.8) 
Breed  
 Iberian 159 (41.1) 
 White 148 (38.2) 
 Iberian cross 80 (20.7) 
Aptitude  
 Reproductive 188 (48.6) 
 Fattening 199 (51.4) 
Farm HEV status  
 Rat HEV–positive 44 (11.4) 
 HEV-positive 6 (1.6) 
*HEV, hepatitis E virus. 

 

Figure. Geographic locations of 
farms included in a study of rat 
hepatitis E virus in pigs, Spain, 
2023. Triangles indicate farms with 
>1 pig positive for rat HEV RNA 
are marked, circles farms with no 
positive pigs. Inset shows shaded 
area in Spain where the sampling 
occurred.
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are available for detecting rat HEV antibodies in pigs, 
our analysis was limited to molecular testing on fecal 
samples; thus, we cannot confirm rat HEV infection. 
However, our study justifies the design of new stud-
ies to evaluate the presence of rat HEV in blood and 
tissues samples. Finally, implementation of serologic 
analysis on rat HEV might enhance our comprehen-
sion of the pathogenesis of both HEV and rat HEV 
and assist in future investigations into risk factors.

In conclusion, our study shows the possibility 
that pigs are susceptible to rat HEV infection, chal-
lenging previous assumptions. Further studies are 
warranted to determine the role of pigs in rat HEV 
epidemiology and to assess the risk for direct or in-
direct zoonotic transmission from pigs. In addition, 
Europe should conduct an evaluation of rat HEV in 
farmed pigs to assess the overall risk to public health.
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The highly pathogenic avian influenza A virus sub-
type H5, identified in Guangdong Province, Chi-

na, in 1996, has evolved into multiple distinct phy-
logenetic clades and undergone reassortment events 
(1). In 2014, a new clade (2.3.4.4) that included influ-
enza A(H5N6) virus emerged in Asia and has caused 

both epizootic and zoonotic cases worldwide (2). As 
of August 1, 2023, a total of 86 human cases of H5N6 
infection have been reported globally; 40 (46.5%) 
have resulted in death (3). Most cases were reported 
in China, and 1 case was reported in Laos (3). An in-
crease in the number of H5N6 human infections dur-
ing 2021 and 2022 has been observed, reaching a total 
of 55 cases, exceeding the cumulative total number of 
the reported H5N6 human infections in the preceding 
years (Figure 1, panel A). This sudden upsurge has 
consequently raised concerns over a higher risk for 
H5N6 transmission.

Previous studies have indicated a higher preva-
lence of human infections with H5 viruses, according 
to serologic evidence, compared with the number of 
World Health Organization–confirmed cases (4). A 
shortage of serologic surveillance studies focusing 
on human H5N6 infections in the general population 
exists (5,6). To better assess the risk for H5N6 infec-
tions during the 2021–22 wave, we conducted a cross-
sectional serologic study during January–March 2022 
(Figure 1, panel A) in Dongguan and Huizhou cities 
in Guangdong Province. The cities were the epicenters 
of human H5N6 infections in 2021 (Figure 1, panel B). 
Given the unclear seroprevalence of H5N6 virus in 
the general population, we used an estimated H5N1 
seropositivity rate of 1.2% (4) for our sample size cal-
culation, targeting a 95% CI and a precision of 0.006. 
Assuming a dropout rate of 15%, we calculated that a 
sample size of 6,012 in the general population would 
be required. This study was approved by the ethics 
committee of the First Affiliated Hospital of Guang-
zhou Medical University (ethics approval no. 2016-78).

We excluded poultry workers and patients with 
oncologic diseases, hematologic malignancies, or 
immunocompromising conditions from our study. 
The patients who reported respiratory symptoms or 
diseases were not excluded and represented a small 
fraction of the sample pool (46 [0.72%]). We collect-
ed serum samples from 6,363 participants at 72 local 
hospitals and physical examination centers across 
Dongguan and Huizhou cities, ensuring a broad re-
gional representation. Of the participants, most were 
outpatients (4,284 [67.33%]); the remaining partici-
pants were hospitalized patients (699 [10.99%]) or 
persons undergoing routine physical examinations 
(1,380 [21.69]). The median age of participants was 
41 years (25th–75th percentile 29–55 years). Of the 
6,363 samples, 42.2% (2,685) were from men and 
57.8% (3,678) from women; 53.4% (3,401) of samples 
were from Huizhou (Table). We screened the residu-
al serum samples by using a hemagglutination inhi-
bition (HI) assay against a recombinant H5N6 virus 1These authors contributed equally to this article.

In 2022, we assessed avian influenza A virus subtype 
H5N6 seroprevalence among the general population in 
Guangdong Province, China, amid rising numbers of hu-
man infections. Among the tested samples, we found 1 to 
be seropositive, suggesting that the virus poses a low but 
present risk to the general population.




