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Iron chelation may harm patients with COVID-19
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Dear Editor
Abobaker’s well-intended proposal that iron chelators could
improve clinical outcomes for COVID-19 patients [1] is likely
to lead to undesired, injurious outcomes. The author bases the
proposed therapy on the misunderstanding that COVID-19
leads to a breakdown of hemoglobin into globin, iron, and
porphyrin based on using published RNA sequencing of
SARS-CoV-2 [2]. The latter investigation identified the viral
proteins and modeled their 3-D structure, predicting which
polypeptides might target hemoglobin accounting for pathol-
ogy. It is inferred that iron released from the direct interaction
between SARS-CoV-2 and hemoglobin leads to pulmonary
damage via reactive oxygen species, citing our prior analysis
for this relationship [3] as well as observations of elevated
serum ferritin concentrations with COVID-19 [4].

The pathophysiological pathway proposed is initiated by a
modest drop in hemoglobin level in COVID-19 patients [4]
where standard, well-supported explanations have not been
acknowledged [1, 2]. All infections induce inflammation
which increases the master iron regulator, hepcidin, to induce
anemia (i.e., anemia of inflammation (AI)) [5]. AI ordinarily
involves competition between host and invader for iron, a
nutrient required by the microbe for survival and replication.
The host’s sequestration of its own iron is a critical part of
innate immunity. Accordingly, AI following infection can ex-
plain observations of decreased hemoglobin in COVID-19
patients. Moreover, the coronavirus is an RNA virus with its
replication relying on a RNA duplex intermediate. Such vi-
ruses do not need iron to replicate their genome unlike DNA
or r e t r ov i r u s e s so i r on w i t hho l d i ng cou l d be

counterproductive and part of the “cytokine storm” that might
be exacerbated by Abobaker’s proposed use of iron chelation.
Docking models employed to explain hemoglobin loss are
predictive of binding only and are unnecessary if
hypoferremia in response to AI is the real cause. One needs
to determine theKd for binding to learn if the viral proteins can
actually outcompete hemoglobin ligands that already have
high affinity for some of the target regions. Therefore, the
proposal that hemoglobin drops due to an interaction with
viral proteins may have confused observations on a clinical
hemoglobin measurement that reflects red cell numbers after
iron withholding with molecular turnover of the globin tetra-
mer within those cells. Elevated serum ferritin in these pa-
tients, comparable to the decreased hemoglobin, reflects in-
flammation associated with infection and this is supported by
more frequently elevated acute phase reactants such as C-
reactive protein [4]. The classical Hippocratic dictum
“primum nil nocere,” that is “do no harm,” implies here that
chelation should not be employed until there is evidence that
elevated iron levels exist and are relevant. Before moving in
that direction, it must be determined whether COVID-19 leads
to elevated iron levels or AI. Useful approaches could include
a test that distinguishes whether elevated serum ferritin relates
to elevated iron or AI [6] and interrogating whether this new
RNA virus has any iron-dependencies. Results could lead to
hepcidin antagonists as supportive treatment instead of iron
chelation.
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