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Abstract
The clinical state of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been considered a pandemic disease 
(COVID-19) that is rapidly spreading worldwide. Despite all global efforts, the only treatment for COVID-19 is supportive 
care and there has been no efficient treatment to fight this plague. It is confirmed that patients with chronic diseases such as 
cardiovascular disorder and diabetes; are more vulnerable to COVID-19. In the severe type of COVID-19, laboratory findings 
showed a remarkably enhanced C-reactive protein, IL-6 serum, Iron, and ferritin, which suggest an inflammatory response. 
Inflammation results in iron homeostasis imbalance and causes iron overload, exacerbating the SARSCOV2 infection. More 
importantly, recent studies have established that SARS-CoV-2 needs iron for viral replication and also activation. As a result, 
managing iron overload in diabetic patients with COVID-19 could be an early therapeutic approach to limit the lethal inflam-
matory response of COVID-19. In this review, Deferoxamine (DFO) has been proposed as an effective iron chelator agent.
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Introduction

The Coronavirus disease (COVID-19) is caused by SARS-
COV-2, which was introduced globally back in 2019. It has 
been recognized as multiple organ dysfunctions, which lead 
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to death in severe cases (Zhou et al. 2020a, b). Following 
the first report in Wuhan in December 2019, the disease has 
rapidly spread, so it was eventually addressed as a pandemic 
by the World Health Organization (WHO) on Mar 11, 2020. 
The incidence of covid-19 has been reaching 660,131,952, 
of January 10, 2023.1, in which 6,690,473 cases of mortality 
have been recorded (Young et al. 2023). From the onset of 
the third wave, still, there is a threat of continuous rise with 
reports of new outbreaks of positive COVID-19 cases asso-
ciated with the increased death toll, and despite vaccination 
on a large scale, in most countries, there is a need to prevent 
and eradicate different coronavirus variants (Mahajan et al. 
2023).

The most common symptom clinical picture of COVID-
19 includes fever, fatigue, dry cough, and shortness of 
breath. Patients may be asymptomatic or symptomatic vary-
ing from mild to severe infection. In some circumstances, it 
can cause pneumonia and multiple organ failure that even-
tually result in death. Evidently, patients with underlying 
diseases such as cardiovascular disorder and diabetes are 
more likely to confront the poor prognosis of COVID-19 
(Holman et al. 2020; Kumar et al. 2020; Ruan et al. 2020).

Diabetes, as a lifelong condition, has been a cause for 
concern in the healthcare system all over the world. It is 
widely accepted that diabetes greatly impacts the innate 
immune system; as a result, the patients have a high pre-
disposition to infection, compared to those without diabetes 
(Ardigo et al. 2004; Ferlita et al. 2019; Wu et al. 2020). 
To manage diabetes, diabetic patients require an adjusted 
diabetic treatment regimen when infected by the corona-
virus (Wang et al. 2021). Studies have reported too many 
complications of COVID-19 such as Acute Respiratory Dis-
tress Syndrome (ARDS), cytokine storm, hypercoagulable 
state, destruction of hemoglobin, and iron overload resulting 
from dysregulated iron homeostasis. Liu et al. (2020) stated 

that the virus could cause iron overload by disassociating 
porphyrins from iron (Read 2020), leading to multi-organ 
failures due to a reduction in the oxygen-binding capacity 
of hemoglobin. Moreover, elevated free iron in the circula-
tion produces excessive oxidative stress markers in several 
organs, which eventually cause inflammation and immune 
dysfunction (Moreira et al. 2020). Hence, iron-binding pro-
teins uptake more iron, this may explain why ferritin levels 
increase in patients with COVID-19 (Zhou et al. 2020a, b). 
Furthermore, iron overload could induce deep venous throm-
bosis, and consequent pulmonary embolism accounted for 
sudden death in many cases (Gardenghi 2020).

Iron overload and inflammation are proven to be the 
pathogenesis of diabetes (Fig. 1). On the other hand, this 
is well-documented that iron is crucial for replicating viral 
infection. For that reason, iron overload should be precisely 
managed in diabetic patients with COVID-19. Here, through 
investigating the existing studies, we aimed to determine 
whether deferoxamine as an iron chelator could alleviate 
COVID-19 complications in diabetic subjects by attenuat-
ing inflammation and hindering the coronavirus from entry 
into host cells.

Imbalance Iron Level as the Pathophysiology 
of Diabetes

Iron, an essential trace element in the human body, plays 
a pivotal role in immunity by activating macrophages dur-
ing infection or inflammation. Macrophage activation is 
described as the first defense line against viral or bacterial 
attacks (Annous et al. 2021). In addition, iron is a crucial 
component of hemoglobin, the main oxygen carrier in the 
body (Dietz et al. 2021). A delicate balance between iron 
levels is necessary to provoke an immune response; hence 
the iron overload could be detrimental during inflammation 

Fig. 1  Putative mechanisms 
explaining the increased vulner-
ability of diabetic patients to 
coronavirus infection (COVID-
19)
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and infection because viruses can take advantage of trans-
ferrin receptors to gain entry into cells (Chowdhury et al. 
2021). This reveals why accumulated iron in cells during 
inflammation, which initially results from impaired iron 
homeostasis and iron deposition, leads to oxidative stress 
and cell death (Liu et al. 2019a, b). indisputably iron over-
load acts as one of the main pathologic pathways of diabetes. 
For instance, iron overload in the brain triggers inflamma-
tory signaling pathways contributing to oxidative damage 
and cognitive decline (Liu et al. 2019a, b). Ferrous ion func-
tions as a catalyst in the Fenton reaction and causes height-
ened oxygen toxicity by producing a wide range of free radi-
cal species such as aceruloplasminemia hydroxyl radicals 
(⋅OH) (Feng et al. 2020). Lately, the pathogenic role of iron 
in triggering inflammatory pathways in both type 1 and type 
2 diabetes has been highlighted by several studies (Kataria 
et al. 2018). Several studies have introduced iron overload 
as one of the key clinical features of aceruloplasminemia in 
non-obese diabetic adults (Marchi et al. 2019). Iron chela-
tors like Deferoxamine, Deferiprone, and Deferasirox can 
bind to excess iron to increase their urinary excretion. Dif-
ferent chelating agents exist in the liver to bind to excess 
hepatic iron and secrete them into bile. These chelators also 
absorb accumulated iron in the cardiomyocytes (Cui et al. 
2015). Hosam et al. recently reported that lactoferrin (Lf), 
a naturally iron chelator, maintains immunomodulatory and 
anti-inflammatory effects. Consequently, it has bound to sev-
eral coronaviruses' receptors and blocks their entry into host 
cells. This finding highlights the valuable function of iron 
chelators during the current pandemic (Habib et al. 2021; 
Mehta 2021). Although iron chelators have some compli-
cations, including ophthalmological and auditory toxicity, 
agranulocytosis, and neutropenia, their benefits outweigh 
the cost (Escolar et al. 2020).

Iron Overload: The Underlying Pathophysiology 
in Diabetic Patients with COVID‑19

Diabetes is an inflammatory state associated with iron 
abnormalities and elevated oxidative stress markers (Van 
Campenhout, Van Campenhout et al. 2006; Zeinivand et al. 
2020a, b). Several studies have recently confirmed that 
iron acts as a crucial pathogenic factor in type 1 and type 
2 diabetes, which could be used as an efficient therapeu-
tic target (Hansen et al. 2014). However, it is a paradoxical 
element since it is essential for living organisms and has 
toxic potential simultaneously (Heming et al. 2011). The 
fact that iron can reversibly oxidize is the mechanism of its 
pathophysiology. From one point of view, this tendency is 
critical for iron metabolic functions; but, also, it could lead 
to a hazardous process in which dangerous oxidant species 
like hydroxyl can be generated (Pouillevet et al. 2020). An 
abnormal hemoglobin level and related biochemical indices 

were reported in a study on 99 patients with COVID-19. 
The result showed that hemoglobin and neutrophil counts 
decreased in these patients.

Additionally, Indicator values of serum ferritin, erythro-
cyte sedimentation rate, C-reactive protein (CRP), albumin, 
and also lactate dehydrogenase were significantly reduced 
(Chen et al. 2020). Cells' response to stress usually produces 
high amounts of ferritin for binding to free iron and mitigat-
ing the possible damages. Lipinsky et al. showed a unique 
iron-related coagulation pathway in diabetic subjects, irrel-
evant to the common coagulation pathway which leads to 
proteolysis-resistant protein clotting accounting for trigger-
ing diabetic microangiopathy. They suggested prescribing 
chelating reagents like hydroxyl radical scavengers, includ-
ing salicylates and iron polyphenols (Lipinski and Preto-
rius 2012). Ciciliano et al. reported a second mechanism of 
coagulation cascade activation caused by iron, in its con-
figuration FeCl3 mediated through charge-based binding 
proteins. FeCl3 on the blood cells and the protein levels in 
the absence of endothelial cells proposed a charge-based 
mechanism. Insulin and glucose levels both appear to affect 
the coagulation cascade process (Ciciliano et al. 2015). Stre-
genga and colleagues reported a positive correlation between 
coagulation activation related to hyperglycemia and hyperin-
sulinemia impairing fibrinolysis. It could explain why high 
doses of insulin can inhibit pulmonary thrombosis (Banchini 
et al. 2020).

Furthermore, in a recent study, Haddadi et al. described a 
significant therapeutic effect of erythropoietin while treating 
an 80 year-old patient with COVID-19 and anemia. Sup-
posedly, erythropoietin might have the ability to modulate 
iron distribution and metabolism. It has been assumed that 
COVID-19 infection may cause a significant effect on iron 
metabolism (Hadadi et al. 2020). Current evidence points 
to COVID-19 infection as a cause of iron overload via 
excessing intracellular iron, promoting pulmonary ferrop-
tosis, mobilizing iron into the vascular space, and activat-
ing through an independent pathway of coagulation. Part 
of symptoms such as heart failure, profound asthenia, and 
fatigue might be directly associated with generating an 
excessive amount of reactive oxygen species (ROS) result 
from mitochondrial iron overload that eventually leads to 
more adverse consequences (Halon-Golabek et al. 2019; 
Edeas et al. 2020). More evidence has indicated that keeping 
balances between mitochondrial iron homeostasis and reduc-
ing iron content causes lower oxidative stress to prevent the 
formation of free radicals (Kumar et al. 2019; Abbasi et al. 
2021).

Most importantly, it has been reported that when pro-
inflammatory cytokines, such as IL-1α, IL-1β, and IL-6 are 
raised, hepcidin, a common regulator of iron homeostasis, 
increases, whereas ferroportin markedly down-regulates, 
result in hepcidin-mediated intracellular iron trapping 



 International Journal of Peptide Research and Therapeutics (2023) 29:63

1 3

63 Page 4 of 10

(Habib et al. 2021). Inflammation-related rise of hepcidin 
probably induces internalizing cell surface ferroportin, so 
which disturbs its ability to export intracellular iron, caus-
ing it to store excess iron in the cells. Moreover, increas-
ing hepcidin level further defects the iron import system 
by augmenting ferroportin’s degradation (Casu et al. 2018; 
Habib et al. 2021). Since SARS-CoV-2 requires iron for 
viral replication and activation, the role of iron chelation 
like deferoxamine should be particularly notified in diabetic 
patients whit COVID-19 (Liu et al. 2020).

Ferritin Levels in Patients with COVID‑19

Ferritin, an essential intracellular source of iron storage, 
has two subunits, H and L. The proportion of these subu-
nits is different based on tissue type and cells’ physiologi-
cal state (Mesquita et al. 2020). Ferritin levels are raised 
due to inflammation, probably secreted by hepatocytes 
(Mesquita et al. 2020) and macrophages via a non-con-
ventional pathway(Cohen et al. 2010), which highlighted 
the role of the macrophage in triggering ferritin produc-
tion during hyperferritinemia syndromes. Ferritin has been 
described as a critical mediator of immune dysregulation, 
specifically during extreme hyperferritinemia, via direct 
immune-suppressive or pro-inflammatory effects, contrib-
uting to cytokine storm (Abbaspour et al. 2014; Ratiani 
et  al. 2021). Cytokine storm, characterized by hyper 
inflammation, hyperferritinemia, and multi-organ failure 
resulting from excessive and uncontrolled cytokines pro-
duction, stems from an exaggerated immune response, that 
claimed is one of the lethal outcomes of COVID-19 (Xu 
et al. 2020; Ombrello and Schulert 2021). Evidence has 
demonstrated that COVID-19 patients with ferritin levels 
higher than 300 μg/l, had a nine-fold increase in mortal-
ity and were more likely to present with severe symptoms 
than COVID-19 patients whose ferritin levels were much 
lower (Goldberg et al. 2020). There is extensive evidence 
that COVID-19 patients with elevated ferritin levels are 
more likely to develop more severe complications (Son 
2019; Association 2020). Following previous results, 
we reviewed the evidence supporting the hypothesis that 
higher ferritin levels contribute to dramatically worsened 
side effects of COVID-19 (Vargas-Vargas and Cortés-Rojo 
2020). A rise in ferritin levels has been confirmed among 
20 patients with COVID-19, either in severe or very severe 
cases. However, in the very severe group, the ferritin level 
was significantly higher compared to the severe group. Not 
surprisingly, in those who died of COVID-19, ferritin level 
was elevated on the first day of admission or during hos-
pitalization. The median ferritin concentration reached its 
upper limit on day 16 of hospitalization, indicating ferritin 
concentration was increasing continuously (Vargas-Vargas 

and Cortés-Rojo 2020). A descriptive study conducted in 
Wuhan, China, reported that 62 out of 99 (63%) patients 
clinically diagnosed with COVID-19 had serum ferritin 
higher than the normal range (Chen, Zhou et al. 2020a, 
b). High ferritin levels were also found in the autopsies of 
12 patients who died of SARS-CoV-2 infection (Fox et al. 
2020). Another analysis showed higher ferritin levels in 69 
subjects with severe COVID-19 compared to those with 
non-severe diseases. As a result, presumably, the higher 
serum ferritin levels, the more severe complication of 
COVID-19 occurs. In this respect, a raised level of inflam-
matory markers related to cytokine storm, like ferritin, 
was shown in laboratory findings of patients with severe 
COVID-19 (Mehta et al. 2020; Mustafić et al. 2021).

Hyperferritinemia is largely considered an indicator of 
the “hyperferritinemia syndromes” associated with severe 
COVID-19 (Zandman-Goddard and Shoenfeld 2008; 
Edeas et al. 2020). Studies have demonstrated that high 
ferritin levels initiate acute and inflammatory responses 
(Colafrancesco et al. 2014; Edeas et al. 2020). The correla-
tion between the severity of COVID-19 and high ferritin 
levels was also reported in a cohort study of 39 patients 
(Colafrancesco et al. 2020). Furthermore, a rise in ferritin 
could fatally harm hepatocytes during an inflammatory 
response because of remarkably high free iron levels (Pre-
torius and Kell 2014). Moreover, inflammatory conditions 
produce excessive free iron, which exacerbates the inflam-
matory reaction and increases the likelihood of coagulopa-
thy conditions associated with poor prognosis (Pretorius 
and Kell 2014). The coronavirus, debatably, might show 
hepcidin-like effects that increase the risk of coagulopathy 
once again (Cavezzi et al. 2020).

After acute COVID-19 infection, some subjects develop 
a post-COVID-19 syndrome known as long-COVID. In 
these cases, researchers identified significant changes in 
proteins involved in iron metabolisms such as ceruloplas-
min (Cp), transferrin (Tf), hemopexin (HPX), lipocalin 2 
(LCN2), and superoxide dismutase 1 (SOD1). Moreover, 
activation of 5-lipoxygenase (5-LOX) in COVID-19 and 
in long-COVID have been reported, possibly developing 
through an iron-dependent post-translational mechanism 
(Dufrusine et al. 2023).

Hence iron chelators could also be beneficial to reduce 
ferritin levels. In this regard, deferoxamine appears to be 
the most suitable option as it is a non-toxic and FDA-
approved iron chelator. Deferoxamine has been success-
fully administered for long-term iron chelation therapy in 
beta-thalassemia and other iron overload conditions (Ju 
and Ha 2016; Vargas-Vargas and Cortés-Rojo 2020). To 
sum up, reducing ferritin levels should be considered in 
COVID-19 patients, especially in elevated ferritin condi-
tions like diabetes (Fan et al. 2019).
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Iron Overload and Iron Chelators

Iron overload is characterized by increasing free and non-
transferrin-bound iron (NTBI) in the plasma, resulting from 
tissue damage such as liver, lung, and heart (Kang et al. 
2019). Cells’ iron toxicity occurs when Haber–Weiss and 
Fenton’s reactions are triggered by excessive free iron, gen-
erating a toxic hydroxyl radical (⋅OH) (Wongjaikam et al. 
2016). In addition, cytotoxic malondialdehyde is also pro-
duced because of ROS production, resulting from plasma 
membrane lipid peroxidation (Aziza et al. 2014; Wongjai-
kam et al. 2016). Mitochondrial dysfunction and its conse-
quent reduced cellular respiratory capacity arise from iron-
catalyzed oxidants that cause mitochondrial DNA damage 
(Gao et al. 2010). Patients with iron overload are usually 
prescribed an iron chelator such as deferoxamine. Inhibiting 
Fenton reactions is the mechanism by which iron chelators 
can reduce free iron damage. By this, they prevent the pro-
duction of hydroxyl radicals and ROS that extort oxidative 
damage and ferroptosis (Wang et al. 2019). Ferroptosis is a 
controlled cell death (Stockwell et al. 2017) related to raised 
free iron concurrent with ROS production (Alvarez et al. 
2017; Kolnagou et al. 2018). Furthermore, iron chelators 
can (Cavezzi et al. 2020) perform anti-ferritin properties by 
hepcidin down-regulation, resulting in mitigating “hyperfer-
ritinemia syndromes” related to COVID-19 (Liu et al. 2020).

Increased ferritin production in the acute phase of SARS-
CoV-2 infection might curb the pathogen replication, caus-
ing increased plasma non-transferrin bound iron (NTBI) that 
finally changes to labile plasma iron (LPI), the redox-active 
form (Perricone et al. 2020). This circumstance could be 
ended in tissue damage due to LPI elevated ferritin levels 
and ROS production (Le Lan et al. 2005). As a result, inter-
rupting these steps with iron chelators like deferoxamine as 
an adjunct for effective drug targeting and new drugs devel-
opment could be a dramatic approach to managing COVID-
19 infection (Mahajan et al. 2023).

Deferoxamine can trigger autophagy in lysosomes so that 
it directly targets ferritin degradation. Deferoxamine con-
verts the water-insoluble stored iron (ferritin) to a water-sol-
uble form (transferrin); thereby, excess iron can be excreted 
into the urine. Although deferoxamine is a lipophilic mol-
ecule with a limited ability to chelate intracellular iron. After 
a few hours, it also reduces NTBI (Perricone et al. 2020).

Iron in COVID‑19

Coronavirus (SARS-CoV-2) infection is also associated 
with inflammatory cytokine storm (Mehta et al. 2020), 
which consequently affects iron homeostasis (Weiss et al. 
2019; Stebbing et al. 2020). Hepcidin, a novel iron regulator, 
controls gastrointestinal iron absorption and iron release. 
Inflammatory and infectious conditions give rise to hepcidin 

overexpression (Fillebeen et al. 2018; Zeinivand et al. 2020a, 
b; Zeinivand and Zavvari 2022). Coronavirus could cause 
hemolysis, so iron is released into circulation from porphy-
rins due to hemoglobin destruction. In consequence, ferri-
tin production increases to reimburse the elevated free iron. 
High ferritin levels are detrimental for hepatocytes, so the 
loss of hepatocytes once again leads to a rise in free iron. 
This condition ends up exaggerated inflammatory response, 
elevated oxidative stress markers, and ferroptosis. Ferrop-
tosis may elucidate why the COVID- related pulmonary 
injury does not directly derive from lung cell damage. Fer-
roptosis is a complex course of action that results in multi-
ple organ failure and reduced lung capacity (Fillebeen et al. 
2018). Moreover, Hypercoagulation was also observed in 
COVID-19 cases in which hydroxyl radical production cause 
fibrinogen to convert to fibrin clots which again attributed to 
excessive free iron. Interestingly, since serum iron status is 
lower in blood group O, there has been a relatively lower risk 
of COVID-19 among them (Fillebeen et al. 2018). Hence 
iron overload is a potential risk factor for COVID-19, and 
the effectiveness of iron chelators should also be noticed in 
treatment.

Iron Levels in Diabetic Patients with COVID‑19

Iron is a crucial pathogenic element in type 1 and type 2 
diabetes adjusting inflammatory responses (Hansen et al. 
2014). Iron levels have been shown to surge up to 50% in 
diabetic subjects compared to non-diabetic controls (Prá 
et al. 2012). Ferritin, an acute-phase protein, augments dur-
ing inflammation (Lee et al. 2011). There is an association 
between inflammation and Fe stores in diabetes. Indeed 
insulin resistant syndrome is characterized by elevated fer-
ritin levels (Andrews et al. 2015). Besides diabetes, obe-
sity, age and hypertension are defined as the risk factors for 
severe COVID-19 infection. In this sense, iron and hepcidin 
should be targeted when COVID-19 is concurrent with dia-
betes (Banchini et al. 2020). Bataille (Bataille et al. 2020) 
reported that higher ferritin levels are directly linked to the 
infection even when any symptoms are not observed, and the 
CRP result is negative, proposing ferritin levels as a manage-
able COVID-19 screening factor. In consistence, Connelly 
(Connelly et al. 1997) has submitted elevated ferritin levels 
as a predictor of ARDS, which is the most dangerous out-
come of COVID-19. Not surprisingly, Dixon (Dixon et al. 
2012) described ARDS as “Ferroptosis happens,” Abbas 
(Abbas et al. 2020) suggested iron chelators add-on therapy 
for COVID-19 patients after investigating the ferroptosis as 
to COVID-19 pathophysiology. Probably coronavirus has a 
significant impact on iron via the hepcidin pathway. Since 
iron overload and hepcidin overexpression might perform a 
critical role in diabetic patients with COVID-19, they must 
become the potential targets of the treatment strategy.
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COVID‑19 and Deferoxamine

Refractory hypoxemia defines acute respiratory distress 
syndrome (ARDS) related to Covid-19, and bilateral pul-
monary infiltrates, associated with increased permeability 
of alveolar-capillary membranes. In addition, patients with 
ARDS are also subjected to severe oxidative stress caused 
by environmental stressors. Oxidative stress directly contrib-
utes to initiating and maintaining pathologic mechanisms by 
which respiratory viral infections violate homeostatic reac-
tions. It is crucial to prevent systemic inflammation, and 
cytokine storms resulting from excessive reactive oxygen 
species. Additionally, ROS overproduction can negatively 
affect the expression of cell signaling proteins (Ciciliano 
et al. 2015). In other words, ROS-activated signaling path-
ways could change cell signaling proteins, combined whit 
a cytokine storm due to SARS-CoV2 infection, eventually 
giving rise to lung injury (Meftahi et al. 2021). The cru-
cial role of iron overload in developing viral infections has 
been discussed for a long time. Iron can further enhance 
pro-oxidant reactions and trigger oxidative stress as the main 
physiopathology in lung diseases. In bronchoalveolar lavage 
fluids (BALF) of patients with ARDS, elevated iron level has 
been reported compared to normal healthy controls (Daren-
skaya et al. 2021; Meftahi et al. 2021). Signs and symptoms 
of life-threatening cytokine storm have been recorded among 
patients with severe COVID-19 (Chen, Zhou et al. 2020a, b). 
Hence, to decrease the mortality rate in COVID-19 patients, 
it has been highly recommended to identify and treat hyper-
inflammation (Mehta et al. 2020). For instance, Tocili-
zumab, a monoclonal antibody against interleukin-6 recep-
tor, administration in patients with COVID-19 pneumonia 
and raised IL-6 has been approved (Mehta et al. 2020). An 
elevated plasma IL1B, IL1RA, IL7, IL8, IL9, IL10, basic 
FGF, GMCSF, IFNγ, IP10, MCP1, MIP1A, MIP1B, PDGF, 
TNFα, and VEGF has been found in patients with SARS-
COV-2. Indeed, patients who had higher plasma levels of 
IL2, IL7, IL10, GCSF, IP10, MCP-1, MIP1A, and TNFα 
were classified as critically ill patients when admitted to 
intensive care units (ICU). These findings point out hyper-
inflammatory conditions defined as cytokine storms (Chen, 
Zhou et al. 2020a, b). Moreover, to anticipate the severity 
and prognosis of adult COVID-19, detecting IL-6 parallel to 
D-Dimer concentrations has been proposed (Fu et al. 2020; 
Gao et al. 2020). The virus causes iron dysmetabolism, fer-
roptosis, and oxidative stress that adversely affect the host 
immune response (Schmidt 2020). An increased level of 
ferritin and iron in patients with COVID-19 is defined as 
an adverse prognostic factor that lethally interferes with 
endothelium, resulting in coagulation, and multiple organ 
dysfunction syndromes. Interestingly, iron chelators have 
been proven to abate viral replication and suppress con-
sequent inflammatory pathways (Liu et al. 2020). In this 

review, we collectively hypothesized that as a safe and potent 
iron chelator, deferoxamine could attenuate complications 
related to iron overload in diabetic patients with COVID-
19, regarding the maximum efficacy in managing other viral 
infections (Liu et al. 2020).

Conclusion

This review has developed the idea that deferoxamine may 
be useful in reducing iron overload-related inflammatory 
responses in diabetic patients with COVID-19. Coronavi-
ruses are RNA viruses that are highly dependent on iron. 
Iron chelators like deferoxamine could be administered for 
COVID-19 cases considering their optimum efficacy in 
managing other viral infections (Liu et al. 2020). The virus 
causes iron dysmetabolism, ferroptosis, and oxidative stress 
that adversely affect the host immune response (Schmidt 
2020). An increased level of ferritin and iron in patients 
with COVID-19 is defined as an adverse prognostic factor 
that lethally interferes with endothelium, coagulation, and 
multiple organ dysfunction syndromes. Interestingly, iron 
chelators have been proven to abate viral replication and sup-
press consequent inflammatory pathways (King et al. 2016; 
Liu et al. 2020).

As mentioned earlier, all outcomes indicate that diabetic 
patients are more likely to be affected by SARS-CoV-2. The 
present study has focused on the efficacy of deferoxamine 
as an anti-inflammatory and antioxidant agent (Mondal and 
Mukherjee 2020). More importantly, deferoxamine prevents 
pro-inflammatory cytokines (IL-1b, IL-6, and IL-8) secre-
tion in the diabetic subject while increasing anti-inflamma-
tory cytokines (IL-4 and IL-10). It also can decrease ferritin, 
and iron overload in a type 1 diabetes model and signifi-
cantly reduced TNFα and IL-6 mRNA expression in diabetic 
subjects (Carboni et al. 2020; Park et al. 2020; Zeinivand 
et al. 2020a, b). It has been proposed that iron chelation as 
a beneficial adjuvant could treat COVID-19 patients (Lin 
et al. 2020; Liu et al. 2020). Lastly, more recent evidence has 
claimed that deferoxamine can manage COVID-19 infection 
(Dalamaga et al. 2020). The Covid-19 virus is more affected 
by iron imbalance compared to other viral infections. The 
complex interaction between iron, ferritin, cytokine storm, 
and inflammation must be investigated to clarify the pre-
cise mechanisms by which the COVID-19 virus leads to 
death. Measuring serum iron and ferritin levels could be 
considered as a marker to evaluate the severity of infection. 
Hence, reversing the iron overload by iron chelator could be 
a novel strategy to limit the fatal consequences of COVID-19 
in diabetic patients.

It needs to mention that although studies show that the 
use of iron-chelators such as deferoxamine can be useful in 
reducing the infection of coronavirus, considering the key 
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role of iron deficiency in anemia, or considering that iron 
itself is necessary for immune cell proliferation, and some 
evidence suggests that low iron increases the risk of some 
infection, more studies should be done to assess the optimal 
levels of iron that limit infection without posing a danger 
or side effect to the body such as iron deficiency anemia 
which may increase the risk of other illnesses (Menshawey 
et al. 2020).
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