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Is COVID-19 a proteiform disease inducing also molecular
mimicry phenomena?
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It is evident that COVID-19, the disease due to severe acute
respiratory syndrome coronavirus 2 (commonly abbreviated
SARS-CoV-2) etiological agent, is not uniquely a respiratory
disease, at least in a subset of patients. It is possible that we are
facing a “proteiform” disease (from Proteus, the sea god who
could change shape to avoid capture). As other coronavirus-
induced infections, it initially affects the upper airways, but
can move abruptly to the lower respiratory tract. Lastly, while
physicians treat the bilateral lung pneumonia of their patients,
systemic complications can appear characterized by thrombo-
sis, disseminated intravascular coagulation and multi-organ
failure.

Health systems worldwide are now facing three major
problems: 1) to identify asymptomatic carriers of infection;
2) to give effective home care to symptomatic people; 3) to
properly stage hospitalized patients to avoid overwhelming
numbers in intensive care units. This last group of patients
experience, among other clinical signs, very low pO2 blood
concentrations due to the destruction of lung parenchyma and
massive activation of both innate and acquired immune
responses.

Presently, only ex juvantibus treatments are done in the
most severe cases, since we are far from understanding what
primes the systemic vascular complications. The term ex
juvantibus or sometimes “ex adiuvantibus” from Latin, mean-
ing “from that which helps” refers, in medical contexts, to the
process of making an inference about disease causation from
an observed response. I have a modest proposal that I would
like to share with our readers.

After studying the published clinical reports, what sur-
prised me is that most patients who had the most severe com-
plications were affected by two comorbidities (or their long-
term effects): hypertension and diabetes. Both of them induce,

among other problems, chronic stress on endothelial cells that
in turn can express molecules on their plasma membranes
abnormally as an effect of post-translational modifications of
intracellular proteins, including some heat shock proteins.
This condition can predispose cells and tissues to molecular
mimicry phenomena that may occur during an infection
(Cappello et al. 2009; Delunardo et al. 2013; Kotlarz et al.
2013; Mayr et al. 1999; Sun et al. 2006).

If we add to this chronic stress an acute stress due to the low
pO2 blood concentration and systemic inflammation, all the
conditions for a perfect storm are present. My hypothesis is
that the disease escapes from the hands of the doctors who are
treating it through a fog of molecular mimicry phenomena:
antibodies against the viruses might cross-react with epitopes
of self-proteins abnormally expressed on the plasma mem-
brane surface of stressed endothelial cells. In turn, these auto-
immune reactions against endothelium can generate thrombo-
sis, disseminated intravascular coagulation and multi-organ
failure.

Surprisingly, to date, no items appear on PubMed or other
biomedical search engines if we look for “molecular mimicry”
and “COVID-19”. Hence, I would like to strongly encourage
researchers and physicians to consider this conjecture among
others. In vitro and in vivo studies along with bioinformatic
analyses can be used to evaluate this hypothesis.
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