Cell Stress and Chaperones (2021) 26:1-2
https://doi.org/10.1007/s12192-020-01180-3

LETTER TO THE EDITOR

®

Check for
updates

Covid-19, heat shock proteins, and autoimmune bullous diseases:
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Abstract

A link between Covid-19 and development of autoimmunity has been reported. A possible explanation could be molecular
mimicry between SARS-CoV-2 and human proteins. Peptide sharing has been found between antigenic epitopes of this virus and
heat shock proteins (Hsp) 60 and 90, both of which are associated with autoimmune diseases including those of the bullous type.
In particular, there is evidence for the latter Hsp acting as a pathophysiological factor and treatment target in autoimmune
blistering dermatoses. Considering multimodal anti-inflammatory mechanisms of action of anti-Hsp90 treatment and drug
repositioning results, it may be hypothesized that Hsp90 inhibition could also be a treatment option for cytokine storm-
mediated acute respiratory distress syndrome in Covid-19 patients. Hence, although Covid-19-induced autoimmune bullous
diseases have not been described in the literature so far, the potential relationship between Covid-19, Hsp, and these autoimmune
disorders deserves further attention with respect to both pathophysiology and treatment.
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A link between Covid-19 and the development of autoimmu-
nity has been reported (Ehrenfeld et al. 2020), although the
pathophysiological processes induced by the SARS-CoV-2
infection remain widely unknown. One possible explanation
could be molecular mimicry between the virus and human
proteins, where immune responses raised against SARS-
CoV-2 cross-react with human proteins that share peptide se-
quences with the virus. In fact, peptide sharing has been found
between SARS-CoV-2 antigenic epitopes and different hu-
man proteins including chaperones (Ehrenfeld et al. 2020;
Marino Gammazza et al. 2020).

In a recent study by Lucchese and Floel (2020), for exam-
ple, sequence analysis of human proteins linked to immune-
mediated neuropathies revealed molecular mimicry between
SARS-CoV-2 and human heat shock proteins (Hsp) 60 and
90, which are associated with Guillain-Barré syndrome and
other autoimmune diseases, suggesting a possible pathogenic
mechanism of neuropathy after SARS-CoV-2 infection. In
this context, it is worth mentioning that we have previously
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provided evidence for a role of autoantibodies to Hsp60 and
Hsp90, which correlated with disease-specific autoantibodies,
in patients with the autoimmune bullous disease dermatitis
herpetiformis (Kasperkiewicz et al. 2014). In addition, our
previous comprehensive studies using experimental models
and assays of epidermolysis bullosa acquisita and bullous
pemphigoid revealed that Hsp90 represents a crucial patho-
physiological factor and treatment target in autoimmune blis-
tering dermatoses (Tukaj et al. 2015).

It has been suggested that the progression of Covid-19 to a
systemic disease (i.e., widespread microvascular damage, dif-
fuse thrombosis, disseminated intravascular coagulation)
could depend on the Hsp-related molecular mimicry autoim-
mune phenomena (Cappello et al. 2020). Of note, past studies
showed that the coagulation cascade is activated in bullous
pemphigoid and correlates with the severity of blistering
(Cugno et al. 2019). This, in turn, raises the speculative ques-
tion whether some immunosuppressive therapies could be
regarded as a double-edged sword in patients with autoim-
mune bullous diseases, protecting them not only from blister
formation but also from mutually influential severe complica-
tions of Covid-19. Intriguingly, considering the multimodal
anti-inflammatory mechanisms of action of anti-Hsp90 treat-
ment and an online pre-published drug repositioning study
(Sultan et al. 2020; Tukaj et al. 2015), it may be hypothesized
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that Hsp90 inhibition could also be a potential option of treat-
ment for cytokine storm-mediated acute respiratory distress
syndrome in Covid-19 patients.

Therefore, although Covid-19-induced autoimmune bul-
lous diseases have not been described in the literature so far
(Kasperkiewicz 2020), the potential relationship between
Covid-19, Hsp, and autoimmune blistering disorders deserves
further attention with respect to both pathophysiology and
treatment.
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