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he outbreak of the COVID-19 pandemic in early 2020

poses dramatic problems to the health systems as no
vaccine or truly effective drugs are yet available. The
international scientific community is struggling to find new
substances capable of contrasting the SARS-CoV-2 virus. A
straightforward strategy to disclose compounds readily
available to clinicians is drug repurposing, ie. the use of
drugs that were previously approved by the FDA for a different
therapeutic indication. A few promising compounds against
SARS-CoV-2 were identified through drug repurposing, e.g.
remdesivir, chloroquine and hydroxychloroquine, tocilizumab,
etc., but their therapeutic efficacy in COVID-19 patients is still
debated. On the other hand, extensive screenings are
conducted on thousands of novel molecules using combina-
torial libraries or in silico docking experiments to discover new
effective antiviral agents. Despite the intense research efforts,
we were surprised to learn that no metal compound is currently
being tested against the SARS-CoV-2 virus.'" Metal based
agents form a variegate and attractive class of drugs with a
number of therapeutic applications: we strongly encourage the
international scientific community to fill this gap quickly and
explore the potential of metallodrugs against COVID-19
disease.

A simple approach might be represented by the repurposing
of clinically approved metal-based drugs. The ideal candidate
should associate a good antiviral activity and a tolerable
toxicity. To this end we recommend a rapid evaluation of
auranofin (Ridaura) (Figure 1), AF hereafter.
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Figure 1. Chemical structure of auranofin.

AF is a drug approved by the FDA in 1985 for the treatment
of rtheumatoid arthritis mainly acting through a modulation of
the immune response. AF shows an acceptable toxicity profile
and is safe for human use. The exact mechanism of action of
AF, most likely a multitarget one, is still debated. Yet, there is a
growing consent in considering thioredoxin reductase 1 as the
primary target, leading to perturbation of the main
oxidoreductase pathways, dysregulation of intracellular redox
homeostasis and reactive oxygen species (ROS) induction; the
proteasome is a secondary but still important target.””"*
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AF prompted a lot of interest during the last years for its
versatility and for the chance to be repurposed for different
therapeutic indications such as an antibacterial, anticancer, or
antiparasitic agent.2 Significant activity against HIV was
reported as well; AF entered accordingly clinical trials as an
antiretroviral agent. It is worth reminding that AF, in the case
of HIV infection, was found to be more effective than
hydroxychloroquine and chloroquine in interfering with several
processes involved in viral production, latency, and viral
reactivation as well as in the reduction of the viral reservoir.’
Similarly to tocilizumab, AF was reported to interfere with the
interleukin 6 signaling by inhibiting phosphorylation of JAK1
and STATS3, to inhibit few selected proteases and to bind
preferentially to free cysteine residues in proteins, e.g. in
cysteine proteases.” Based on these arguments, we support the off
label quick evaluation of AF in COVID-19 patients.

Remarkably, during the review process of this manuscript, an
article concerning AF and COVID-19 appeared in the public
domain.” In this paper the authors report that AF, at a low
micromolar concentration, strongly inhibits SARS-COV-2
replication in human cells with a spectacular 95% reduction
in the viral RNA. In addition, AF was found to dramatically
reduce the expression of SARS-COV-2-induced cytokines in
human cells, in line with the previous observations. These
results offer an excellent support to our proposal and suggest
that AF, owing to its favorable and multitarget mechanism,
might be a useful drug to limit SARS-CoV-2 infection and treat
the associated pneumonia.

Beyond the specific suggestion of auranofin and related gold
compounds, we believe that extensive in vitro testing of a larger
panel of representative metal-based agents containing a variety
of metal centers, e.g. ruthenium and bismuth, should be
pursued. We may reasonably expect that such unusual and
unique metal centers, in a few cases, will produce important
and favorable effects on this new pathogen that are difficult to
predict a priori.
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