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E-LETTERS:

CORRESPONDENCE

Hepcidin is a friend rather than a foe in COVID19-induced

complications
Tatiana Sukbomlin

N.M.Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia

To the editor:

In line with excellent review recently published in
Acta Biomedica (1) I would like to support an idea
regarding detrimental role of iron overload in COV-
ID19-induced complications versus beneficial role of
hepcidin aimed to overcome the ironinduced patholo-

gy. A core of COVID19-induced complications (acute

respiratory distress syndrome, multiorgan failure, Ka-
wasaki-like disease etc.) is iron-induced abnormal co-
agulation in small vessels and capillaries (2). Without
these complications the COVID-19 infection could be
less dangerous than a flu is. The miraculous case de-
scribed by (3) may be explained already by iron with-
drawal from lungs via stimulation of erythropoiesis
(4) presumably followed by a removal of excess iron
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Figure 1. The main function of hepcidin in COVID-induced pathology presumably is to preserve iron-induced abnormal coagula-
tion in affected organ by blocking local iron recycling. Hepcidin temporary locks the accumulated iron inside of iron sequestrating
cells thus preventing iron-mediated abnormal fibrine clot stabilization. Two ways of iron removal from damaged organ are presented:
(1) transferrin-bound iron via body fluids circulation; (2) iron incorporated into ferritin inside of migrating iron-sequestrating mac-
rophages. Temporal activation of iron withdrawal by either erythropoietin or phlebotomy may support iron turnover between infected

organ and systemic iron homeostasis.
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by migrating macrophages. Figure 1 illustrates cause-
event relations between body demand to remove iron
from the damaged organ and two basic ways of this
task solution in which hepcidin is a major player.

Briefly, it is vitally important to keep extracellular
iron concentration in safe range as free iron ions are
hazard in inflammatory conditions because of produc-
tion of harmful hydroxyl radical via Fenton chemistry.

For this reason, iron homeostasis (FeH) is tightly
regulated (5). Basically, safe concentration of free iron
(0-0,3 mkM) is supported by transferrin-binding
capacity of body fluids (blood, lymph and interstitial
fluid). When iron efflux exceeds the transferrinbinding
capacity, an expression of hepcidin, a master regulator
of iron homeostasis, is induced locally in macrophages
by inflammatory cytokines like IL-6. A physiological
role of hepcidin is protecting. Mechanistically, hepci-
din down-regulates the only iron exporter ferroportin
to lock the iron inside cells, thus, blocking local iron
recycling to prevent both tissue injury and abnormal
coagulation. In injured tissues phagocytes sequestrate
iron in various states (free iron, transferrin-bound iron,
damaged erythrocytes, hemoglobin etc), accumulate
it safely inside of macrophages in ferritin complex.
Therefore, hepcidin does not allow the cells to release
iron. These steps must be followed by a removal of the
iron overloaded cells from injured tissue via lymphatics
to bone nodes where they could be allowed to release
the sequestrated iron into circulation.

When both iron-sequestrating capacity of trans-
ferrin and resident macrophages are overloaded the
iron-induced pathology is enhanced leading to forma-
tion of proteolytically stable clots seen as ground glass
opacity. Ferritin and hepcidin usually are co-expressed
to function in concert.

In conclusion. Hereby, I tried to add additional
arguments to the finding presented by (1). Surely, the
complications of COVID19-induced pathology are
related to disturbance of local FeH in damaged tissue.

Although deregulation of local FeH may be
reflected in serological parameters (hepcidin, ferritin,
total and free iron, transferrin, transferrin saturation in
serum), these parameters measurements locally could
be especially beneficial for monitoring disease progres-
sion and for prediction of susceptibility to the compli-
cation.

Because a disbalance of local FeH results from
cytokine storm and results in abnormal coagulation
(6), therefore, successful treatment would be possible
via modulation of all the three systems (inflammation,
coagulation and iron homeostasis) in their interaction
via monitoring of dynamic changes and correlation
between parameters of the linked physiological sys-
tems.
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