Thrombosis & Haemostasis: Research

Special Article - COVID-19

Open Access @

(Pustin Publishing crou

Use of Iron Chelators to Reduce the Severity of COVID-19

Ahmed M. Abbas*?*, Ahmed Saeed Mostafa?3,
Ebrahim A. Yousof?® and Shimaa Salah Ali??
!Department of Obstetrics & Gynecology, Assiut
University, Egypt

2COvid-19 Research of Assiut University Association
(CORAUNA) group, Egypt

SFaculty of Medicine, Assiut University, Egypt

*Corresponding author: Ahmed M. Abbas,
Department of Obstetrics & Gynecology, Assiut
University, Women Health Hospital, 71511, Egypt

Received: May 02, 2020; Accepted: May 13, 2020;
Published: May 20, 2020

Short Communication

Iron is an essential factor for humans because of its essential role
in immunity to help the body resist infection and inflammation by
its role in activating macrophages that consider the first line of body
defense against viral or bacterial attacks [1]. Additionally, iron is the
main part of the hemoglobin component that is the main oxygen
carrier for various body tissues [2]. Balanced iron levels promote
immune response and general health. Still, high levels of iron do
more harm to the body during inflammation and infection besides
the transferrin receptor that can be used as an entrance to cells by
viruses [3]. Iron chelators of different types such as (Deferoxamine,
Deferiprone, Deferasirox) may help in preventing that by binding to
excess iron and precipitating it to excreted in the urine. Also, part of
the chelators back to the liver and bind to excess hepatic iron to be
secreted in bile, these chelators also able to absorb accumulated iron
in cardiac muscle cells directly [4].

Deferoxamine may cause significant toxicity (Ophthalmological
and Auditory), but it is the only form of chelators that can be given
SC and IV. Other types are available in oral form only. Deferiprone
can cause agranulocytosis, neutropenia, and arthralgia; however, it is
considered the most effective type in cardiac iron excretion [5].

Effects of iron chelators on COVID-19

Recent studies show that viruses (including family coronaviruses)
require iron-containing enzymes to complete their replication.
Besides, poor prognosis occurred in cases of hepatitis B/C (HBV/
HCV) virus. However, treatment with iron chelators as deferiprone
has shown that patients with Acquired Immunodeficiency Syndrome
(AIDS) have increased their survival. Limiting iron thus constitutes
a promising adjuvant strategy in the treatment of viral infection [6].
Increasing efficient hemoglobin and reducing iron both will improve
patient condition through enhancement of tissue oxygenation (that
is a leading cause for COVID-19 morbidity and mortality) and also
through deprivation of the virus from iron essential for its replication

[7].

Effect of erythropoietin (EPO) administration on critically
ill COVID19 patients

A study was performed on an 80-year-old reported case of
COVID-19, which, following treatment with recombinant human

erythropoietin (rhEPO) due to extreme anemia, showed primarily
unexplained rapid relief of symptoms and viral regression. During
a 9-day course of therapy, rhEPO was administered at a dose of
300IU/kg divided into five doses of 4000 IU subcutaneous injections
daily. Both the severity of anemia and the symptoms of the patients
improved dramatically within eight days [8]. In addition to antivirals,
rhEPO was administered due to his extreme anemia. After that, a very
rapid response was observed in both anemia correction (from Hb:
6.7 to Hb: 9) and COVID-19 symptom relief, considering his age and
previous medical history, which could not be elaborated merely as a
result of anemia correction.

Erythropoietin (EPO) is a hormone/cytokine primarily released
by the kidneys via the hypoxia-inducible factor-2 as its primary
transcription factor, which increases red cell mass by inhibiting RBC
precursor apoptosis. The EPO has other beneficial cytoprotective
effects, including anti-ischemic, regenerative, and antiapoptotic
effects on various tissues, including the lung, kidney and cardiac
muscles, nervous system, retina, pancreas, and endothelial cells.
Protective effects are carried out by a particular receptor; EPOR-BcR
following injuries and in critically ill patients [9,10].

Does COVID19 affect the iron level?

A study was performed on 99 patients confirmed with COVID-19,
and the report reflected the abnormal phenomenon of hemoglobin-
related biochemical indices in patients. This report demonstrates
that the hemoglobin and neutrophil counts of most patients have
decreased, and the index values of serum ferritin, erythrocyte
sedimentation rate, C-reactive protein, albumin, and lactate
dehydrogenase of many patients increase significantly [11]. This
trace means that the patient’s hemoglobin is declining, and the heme
is rising, and the body will accumulate too many harmful iron ions,
which will cause inflammation in the body and increase C-reactive
protein and albumin. Cells respond to stress due to inflammation by
producing high amounts of serum ferritin to bind iron-free ions to
minimize damage.

Hemoglobin composed of four subunits, 2-a and 2-p, and each
subunit has an iron-bound heme; the structure without iron is called
porphyrin [12]. When iron is divalent, hemoglobin can release
carbon dioxide and capture oxygen atoms in alveolar cells, and iron
is oxidized to trivalent. When hemoglobin is accessible in the body
to the other cells through the blood, it can release oxygen atoms and
capture carbon dioxide, and iron is reduced to divalent. Therefore,
it is believed that combining viral proteins and porphyrins will
cause a series of human pathological reactions, such as a decrease
in hemoglobin.This study has shown that the novel coronavirus
proteins (such as ORF8 and surface glycoproteins) have a function
of combining with porphyrin to form a complex. At the same time
(ORF1ab, ORF10, ORF3a) co-ordinately attack heme to dissociate
the iron to form the porphyrin. This mechanism of the virus inhibited
the normal metabolic pathway of heme and caused people to show
symptoms of the disease [13].
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