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To the Editor,

The additional arguments supported by Sukhom-
lin (1) in the letter above could represent an essential 
aid in comprehending COVID infection and consti-
tute important support in developing and deepening 
iron metabolism interaction in this affection.  

The first impression we can get reading the com-
mentary seems to contrast with our observations about 
hepcidin.

The ancestral role of hepcidin has the function 
to preserve from bacterial infection, reducing the 

availability of free iron outside the cell; thus, the bac-
teria minimize replication capability. The same effect 
is present in macrophages that incorporate iron and 
expel it as ferritin (2). Also, in pneumocytes, the effect 
exerted by direct production of Interleukine-6 and 
hepcidin is to reduce intralveolar iron; in fact, ferro-
portin is expressed on the alveolar surface (3,4) (see 
Figure 1 for better explanation). 

In the commentary proposed by Hirano (5), the 
Sars-Cov-2 virus links the ACE2 receptor of the alve-
olar cell by activating the NF-κB factor for its rep-
lication. The NF-κB requires iron for its activation 

Figure 1. A) Pneumocytes distribution of Ace2 Receptor, ferroportin and transferrin receptors; B) Intracellular iron movements;  
C) Ace2 receptor stimulation and activation of NF-κB pathway with implementation of hepcidin, IL-6 and transferrin receptors;  
D) Ferroportin internalization trough hepcidin action and transferrin receptor exposition; E) Transferrin internalization with labile 
iron pool accumulation and initial Fenton chemistry; F) Excess of intracellular iron and consequent ferroptosis with free iron delivery 
and Macrophage iron capitation.
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by the complex IKK - IκB - NF-κB (6). The conse-
quence of NF-kb activation stimulates hepcidin and 
IL-6 production (7). IL-6 also stimulates hepcidin 
and transferrin receptor 1 with consequent transfer-
rin internalization (8) and iron accumulation in the 
alveolar cell.  The intracellular iron persists the NF-κB 
activation (6). When this sequence is too accelerated, 
it causes an overcharge of intracellular iron and conse-
quent ferroptosis (9). Ferroptosis itself and IL-6 pro-
duction maintain hepcidin expression in macrophages, 
with the aim of iron sequestration, converting it to fer-
ritin (2). Disruption of alveolar epithelium by ferrop-
tosis releases several pro-inflammatory, procoagulant 
molecules and free iron ions in the blood torrent (10). 

The consequence of all these processes is the con-
temporary use of hepcidin as a viral helper in replica-
tion and a defense immunity activator, consisting of a 
“Hepcidin paradox and an iron storm”. Understanding if 
cytokine storm could be restricted to an iron storm could 
be a target to address our treatments. 

Several authors (11,12) previously observed the 
same conclusion, underlining the NF-κB pathway’s 
simultaneous use for viral replication and immunity reac-
tion. A better comprehension of these two distinct phases 
could be useful in understanding COVID infection.

Conclusion

In her letter, the demonstrations reported by 
Sukhomlin added to our clinical observations suggest 
considering iron metabolism and the adverse effects 
promoted by non-transferrin bound iron, a topic to be 
deepened in the understanding and treating COVID 
infection.
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