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Summary

Hepatitis E virus (HEV) is an enteric RNA virus from the family Hepeviridae with five genotypes
(genotypes 1-4 and 7) known to infect humans. HEV infection is known to have a zoonotic
swine origin in industrialized countries. The role of pigs and wild boars as major reservoirs for
human infection is today well-established; however, the list of new animal reservoirs is ever-
expanding as new HEV strains are continuously being found in a broad host range. The recent
detection of HEV in sheep stools brings concerns on the possibility of HEV transmission from
these animals to humans, particularly in those occupationally exposed. The present work
investigated the potential occupational risk of HEV infection in shepherds and sheep milk
cheesemakers-workers occupationally exposed to ovine (WOEQOs; N = 96)-from a region of
the Centre of Portugal ('Serra da Estrela') based on the differences of anti-HEV IgG
seroprevalence rates between these professionals and the general population (N = 192). The
presence of HEV-specific antibodies in sheep (N = 90) from the same region was also
evaluated. The HEV seroprevalence in WOEOs (29.3%) was found to be significantly higher (p
=.0198) when compared with population controls (16.1%) which suggests an increased risk
for HEV infection in these workers. HEV-specific antibodies were also found in 16.6% of the
studied sheep showing that HEV circulates in these animals. Further studies are needed to

confirm the zoonotic potential of sheep HEV.

Keywords: hepatitis E virus; occupational exposure; ovine; sheep; zoonoses.
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Introduction

Hepatitis E virus (HEV) is an enteric, small non-enveloped, positive-sense, single-stranded RNA
virus from the genus Orthohepevirus A, family Hepeviridae (1). Originally thought to be a
human specific virus, the concept of hepatitis E in industrialized countries has radically
changed with the discovery of zoonotic swine strains of HEV genotype 3 (HEV3), closely
related to human HEV (2). The role of swine as major reservoirs for human infection by HEV3
is today well established (3), however the list of new animal reservoirs is ever-expanding as
new HEV strains are continuously being found in a broad host range (4). A very recent study
has described for the first time the presence of HEV3 in sheep stools from Italy, sharing high
identity with human HEV3 identified in hepatitis patients and blood donors from France and
The Netherlands, as well as to strains found in porcine blood products (5). In light of the
circulation of genetically similar HEV3 strains amongst sheep and humans, the possibility of
transmission between these domestic animals and humans is present and needs to be
addressed. Considering the importance of sheep as livestock animals in many regions of the
world, occupational exposure to HEV excreted from ovine might be favoured in professions
such as Shepherds and sheep milk Cheesemakers. Hence, serologic surveillance for HEV
exposure in possible risk groups is important in understanding if ovine are also reservoirs for
HEV. For this, we investigated the potential occupational risk of HEV infection in Shepherds
and sheep milk Cheesemakers — workers occupationally exposed to ovine (WOEOs) - in
Portugal based on the differences of anti-HEV IgG seroprevalence rates between these

professionals and the general population.
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The study focused on the sub-region of Estrela Mountain (“Serra da Estrela”), the
Portuguese mainland point with highest altitude, where the National Association of “Serra da
Estrela” sheep breed (ANCOSE) manages the “Serra da Estrela” autochthonous sheep breed.
Flocks are continuously confined to farm sites and produce milk that is solely used for the
globally recognized “Serra da Estrela” cheese. A list of “Serra da Estrela” WOEOQOs ard-was
retrieved from ANCOSE and each was individually contacted and asked to provide a blood
sample. In total 96 WOEOs blood samples of Shepherds (N=22; 18 male and 3 female; median
age = 58.5) and Cheesemakers (N=75; 44 male and 31 female median age = 56.2) were
obtained between November and December 2017. Sera from anonymous volunteers (n =192)
matched with the WOEOs by age (5 year age group), sex and region (all from NUTSII centre
region) were also retrieved from blood donations and used as controls. Survey procedures
were conducted in accordance with the recommendations outlined in the Declaration of
Helsinki and were approved by a national ethics board (Ethics commission of HSJ; reference:
99/2015). Serum samples were tested for anti-HEV 1gG using a commercial enzyme
immunoassay (RecomWell HEV-IgG, Mikrogen, Neuried, Germany). Prevalence estimates and
95% confidence intervals (Cls) were calculated for WOEQOs and control groups. P values were
calculated from chi-squared tests and were considered significant at <0.05 (SPSS version 15.0
statistical software).

We have detected anti-HEV 1gG in 29.3% (95% Cl: 20.2-38.5) of the WOEOs compared with
16.1% (95% Cl: 10.9-21.3) in the control group. The seroprevalence rate of anti-HEV IgG was
significantly higher in WOEQs then in controls (P = 0.0198). Higher anti-HEV IgG prevalence
has also been widely reported in individuals with occupational exposure to pigs (pig farmers,
slaughterers, meat inspectors; and veterinarians) linking the frequent and close contact with

swine with human HEV infection (6-10). Like in swine we can speculate that contact to ovine
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can also be a source for HEV infection in WOEQs. The precise route of transmission to WOEQOs
still remains to be demonstrated, but it is plausible that there is an increased risk of becoming
infected during regular animal husbandry practices. For workers that are at continued risk of
exposure, strict hygiene measures should be enforced, especially in middle-aged, elderly men
or patients with an underlying liver disease, where complications by HEV3 are more frequent
(2).

Sheep products are frequently and widely consumed throughout the world, thus further

studies are needed to clarify the risk of sheep products to HEV infection.
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