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One Medicine: a comparative
approach to investigating human
and animal coronavirus infections

In the context of the ongoing COVID-19 pandemic, com-
parative medicine can be a powerful approach to help
refine our understanding of coronavirus pathophysiol-
ogy, vaccine efficacy and pharmaceutical interventions.
With feline infectious peritonitis (FIP), in particular, coro-
naviruses have been recognized to be important causes
of disease in animal species for many decades, in some
cases being associated with the enigmatic outcomes now
recognized for COVID-19 in humans. Cats and other ani-
mals have also risen to our attention as hosts for severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

Endotheliitis and vasculitis are becoming established
as a component of systemic disease caused by SARS-
CoV-2, including in children who develop multisystem
inflammatory syndrome (MIS-C).! A case series has also
described an equivalent multisystem inflammatory syn-
drome in adults (MIS-A), which has included a variety
of extrapulmonary disease manifestations.? By analogy,
feline coronavirus (FCoV) is well known for its ability
to cause FIP, which is also a multisystem inflammatory
syndrome of cats — although classically defined as either
effusive (fluid accumulation in any body cavity) or non-
effusive (development of granulomatous to pyogranu-
lomatous lesions across body systems).? The multisystem
signs are only more recently becoming recognized as con-
nected to FCoV infection.* FIP most frequently occurs
in younger cats, though all age groups are susceptible.
A defining feature of FIP is the invasion of the mac-
rophage, where mutations in the spike protein contribute
to the cellular tropism of the virus. Antibody-dependent
enhancement (ADE) is considered a possible mechanism
underlying the development of FIP. ADE has not been
considered a main mechanism driving COVID-19 pathol-
ogy and SARS-CoV-2 replication in macrophages appears
limited;> however, these do remain open and unresolved
questions.

Cats are also susceptible to SARS-CoV-2, both experi-
mentally and in the community.”8 Feline infections may be
quite common, but clinical signs appear to consist of only
mild respiratory signs. Cats seroconvert and can transmit
to other animals, but the role of cats in spreading infection
in the community appears to remain minor. Another set
of susceptible animals are mustelids, including ferrets
and mink. In particular, the spread of the virus between
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A comparative approach spanning human,
veterinary and wildlife medicine may allow us to
more fully draw the broad comparisons necessary
to solve the public health crisis of COVID-19 and
prepare for future pandemics.

mink and humans has been observed — termed ‘spill-
back” — causing a public health crisis in Denmark.’
Exposure of mink to SARS-CoV-2 from handlers in farms
led to widespread infection. In many cases, the mink
developed severe interstitial pneumonia and diffuse
alveolar damage with systemic signs, including ‘hepatic
lipidosis, chronic nephritis, sepsis, dystocia and uro-
lithiasis’.1? Experimental challenge of the closely related
domestic ferret species has failed to yield severe signs,
with ferrets typically responding like cats. As with cats,
both mink and ferrets harbor their own coronaviruses,
with ferrets showing a notable systemic outcome consist-
ing of an FIP-like disease, but with less vasculitis.!! The
impact of coinfection with human and animal corona-
viruses in this set of susceptible species, including clinical
presentation or viral recombination, is presently unclear.

The term ‘One Medicine” was coined by Rudolf
Virchow in the late 19th century!? and this remains a cor-
nerstone of 21st century pathology. Virchow is perhaps
better associated with the eponymous ‘triad” comprising
the components of venous thrombosis, including venous
stasis, activation of blood coagulation and endothe-
lial damage. This triad is a contributor to the multisys-
tem signs and symptoms in both COVID-19 and FIP.
One Medicine also forms the foundation of the widely
publicized ‘One Health” triad of people, animals and
the environment. The environment is key to SARS-CoV-2
spillover events, whether this is local (eg, in mink farms)
or global (eg, in bats and their intermediate host species).

As with Virchow in the 19th century, we should today
examine coronaviruses of both humans and animalsusing
a comparative approach spanning human, veterinary and
wildlife medicine — incorporating the two distinct triads
that Virchow inspired (Figure 1). This may allow us to
more fully draw the broad comparisons necessary to
solve the public health crisis of COVID-19 and prepare
for future pandemics.
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Figure 1 The intersection of the One Health triad with
Virchow’s triad for coronavirus disease
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