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Since the start of the COVID-19 pandemic, which has hitherto killed almost 7 million
people worldwide—although the true mortality figures could be much higher—we have
witnessed a progressively expanding number of domestic and wild mammalian species
acquiring Severe Acute Respiratory Syndrome CoronaVirus-2 (SARS-CoV-2) infection, both
spontaneously and experimentally [1].

The progressively expanding SARS-CoV-2 host range, hitherto encompassing more
than thirty wildlife and domestic species, could be plausibly linked, among others, to the
development of new, highly contagious, and/or pathogenic variants of concern (VOCs)
and variants of interest (VOIs) of this pandemic betacoronavirus.

Over the past three years, in fact, a huge number of mutational events were recorded
in the genetic make-up of SARS-CoV-2, with this leading to the global appearance of several
VOCs and VOIs (such as those termed “alfa”, “beta”, “gamma”, “delta”, and the highly
contagious and immune-evasive “omicron”, alongside its BA.1-BA.5 subvariants and the
more recently identified ones named “Centaurus”, “Chiron”, “Gryphon”, and “Cerberus”,
followed by the newly emerged and highly transmissible “Kraken”). The progressive
acquirement of “non-silent” mutations in the SARS-CoV-2 genome is directly connected
to an enhanced viral replication and, provided that the virus genetic make-up consists of
approximately 30,000 bases, each replication cycle will imply as an average the occurrence
of 1 mutation/10,000 nucleotides [2]. Indeed, by progressively undergoing mutational
events in both naturally and “artificially” gregarious species such as white-tailed deer
and mink, respectively, the possibility that new, highly divergent, and pathogenic SARS-
CoV-2 lineages could emerge from “animal communities” and infect people should be
seriously considered.

Although the vast majority of SARS-CoV-2 VOCs and VOIs have developed in humans,
some of them have also happened to “spill back” from animals to mankind. This is clearly
shown, for example, by the recent case of a human infection caused by a highly divergent
SARS-CoV-2 lineage (B.1.641) circulating among white-tailed deer (Odocoileus virginianus)
from the Canadian region of Ontario, harboring 76 mutations (37 of which had not been
previously detected in human viral isolates) and sharing a quite recent common ancestry
with a mink SARS-CoV-2 strain from Michigan [3]. Indeed, white-tailed deer have already
been shown to be particularly susceptible to SARS-CoV-2 infection on the basis of a high
homology degree of their angiotensin-converting enzyme-2 (ACE-2) viral receptor with
the human one, thereby supporting in a very efficient way the intraspecies transmission
of several VOCs and VOIs infecting people [4,5]. Furthermore, a vast proportion (40%)
of white-tailed deer from North-Eastern USA were proven to harbor anti-SARS-CoV-2
antibodies in their blood serum [6], with the omicron variant having been also identified in
deer from New York State and Ohio [7].

Still noteworthy, during the spring/summer seasons of 2020, the “cluster 5” VOC,
characterized by the S:Y453F mutation, emerged from intensely bred mink in Denmark
and the Netherlands. Following transmission from infected people (viral spillover), in fact,
SARS-CoV-2 was shown to evolve into the aforementioned VOC inside the body of mink,
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which subsequently “returned” the mutated virus to humans (viral spillback) [8]. This led,
in turn, to the “stamping-out” of 17 million minks in Denmark due to the public health
hazard posed by them.

As far as concerns the transmission of SARS-CoV-2 from people to animals, cases of
infection caused by the “alfa” variant were described in two cats and in one dog from
France with suspected myocarditis, whose owners had shown COVID-19-associated respi-
ratory symptoms three to six weeks before [9]. It has also been claimed that pet hamsters
transferred the highly pathogenic “delta” VOC to pet shop workers and visitors in Hong
Kong [10], while the omicron BA.2 subvariant could have been passed to people in China
by a dog acting as a passive SARS-CoV-2 mechanical carrier [11].

Among the wild animal species hitherto deemed susceptible to SARS-CoV-2 infection,
a number of them appear to be increasingly threatened by extinction in terrestrial as well
as in marine ecosystems.

While being of great concern, this simultaneously provides a strong argument for
advocating the opportunity, if not the need, of immunizing the aforementioned species
against SARS-CoV-2, although we do not know yet “how” and “to which extent” SARS-
CoV-2 infection could impact their health and conservation status. By doing so, in fact, we
would correctly apply the so-called “principle of precaution”, thus aiming at protecting the
increasingly threatened animal biodiversity by conferring an adequate antiviral population
immunity to those SARS-CoV-2-susceptible wildlife species facing an increased extinction
risk (e.g., lions, tigers, snow leopards, gorillas, etc.) [12]. At the same time, we would likely
contribute to reducing SARS-CoV-2 circulation and, consequently, the appearance of new,
highly transmissible and/or pathogenic VOCs.

To this aim, the tremendous progress gained in the production of the currently avail-
able vaccines through the messenger RNA (mRNA) technology should be viewed as a great
advantage and scientific achievement.

Within this framework, the SARS-CoV-2 vaccination programs should also include
animals either living in close contact with people or intensely bred (i.e., mink and pigs), as
well as wildlife species with a marked social ecology that have been shown to enhance the
intra-species transmission of SARS-CoV-2 (i.e., white-tailed deer) [5,6].

The first key lesson we have learned from the dramatic SARS-CoV-2 pandemic is that
human, animal, and environmental health are mutually and inextricably linked to each
other. Additionally, this is the reason why, in order to be better prepared for future pan-
demics, we urgently need to adopt a scientific evidence-based, “holistic”, multidisciplinary,
and “One Health-based” approach.

In this respect, I conclude that it is very surprising, if not almost unbelievable, that in
the far too brief two years of its life, the “Italian CoViD-19 Scientific Committee” (popularly
known by the acronym “CTS”) has never appointed any veterinarians as members of the
committee, thereby completely forgetting that at least 70% of the pathogens responsible
for emerging infectious diseases (including also SARS-CoV-2 and its two betacoronavirus
“predecessors”, SARS-CoV and MERS-CoV) have either a proven or suspect origin from
one or more animal reservoirs [13].

Errare Humanum est Perseverare Autem Diabolicum!
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