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Dear Editor,

The novel Coronavirus (SARS-CoV-2) outbreak, which
began in Wuhan, China, in December 2019, was declared
a pandemic by the World Health Organization (WHO) and
the disease was named COVID-19. As of August 20, 2020,
the disease was reported in 213 countries, with 22,613,985
cases and 791,709 deaths around the world. The outbreak
is still spreading; the number of cases, the death rate, and
the number of patients in intensive care units are increas-
ing. However, no therapeutic agents or vaccines effective
against coronavirus have been announced. Research about
different treatment options is ongoing around the world to
end the outbreak.

Some laboratory tests, such as CK, LDH, D-dimer, ESR,
CRP, procalcitonin and ferritin, have been shown to detect
abnormalities in COVID-19 patients. Ferritin is known as an
acute phase reactant, but evaluation of it as an acute phase
reactant alone may be a deficiency for prognosis in this
group of patients. In recent years, increasing evidence sup-
ports the idea that circulating high ferritin not only reflects
the acute phase response, but also plays a critical role in
inflammation. Ferritin is an important intracellular iron stor-
age protein and has two subunits, H and L. H-ferritin plays
a role not only in immunomodulatory functions but also in
pro-inflammatory activity that results in the induction of
expression of different inflammatory mediators, including
IL-1B [1].

The concentration of free ferritin in circulation increases
as a result of the binding of coronavirus to the iron mol-
ecule that binds oxygen in the hemoglobin molecule. Thus,
the iron ion becomes a free molecule and the hemoglobin
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molecule cannot bind to oxygen. Thus, oxygen saturation is
reduced. There is no data, yet that the virus interacts with the
iron ion. Otherwise, the formation of free oxygen radicals
increases with the increased concentration of ferritin, and
typical oxidant effects occur in tissues and organs. Reactive
oxygen species (ROS) play a key role in the acute respira-
tory distress syndrome (ARDS) pathophysiology in COVID-
19 and constitute the basis of the injury process. Increased
free radical formation caused by high ferritin levels can be
a marker of poor prognosis in these patients.

However, considering the cytokine storm in COVID-19
patients, hyperferritinemia can be considered to be only part
of inflammation and ROS formation, or one of many factors
contributing to inflammation and ROS formation. It is not
accurate to show that only hyperferritinemia is responsi-
ble for all inflammation in COVID-19 patients. Liu et al.
emphasized that iron ions are necessary in replication and
transcription of coronavirus in the host cell, and noted that
iron ions are an important factor for poor prognosis in virus
infections. Therefore, they suggested that iron chelation
may be an alternative useful adjuvant in the treatment of
COVID-19, based on experience from other viral infections
[2]. Strategies about iron metabolism may play key roles
for the success of COVID-19 therapy. Researchers dem-
onstrated that non-structural proteins of the coronavirus,
orflab, ORF10 and ORF3a, coordinated to attack heme on
the 1-beta chain of hemoglobin, dissociating iron to form
porphyrin. Deoxyhemoglobin is more vulnerable to virus
attacks than oxidized hemoglobin. This mechanism of the
virus inhibits the normal metabolic pathway of heme and
induces symptoms of the disease [1].

In computed tomography examinations of COVID-19
patients, ground-glass opacity prevails along with the con-
tribution of free oxygen radicals to this pathology (Fig. 1).
Free radical damage in the figure is schematized in COVID-
19 pathology. There are lots of studies in the literature
showing and explaining the effect of antioxidants such as
vitamin C and vitamin E on the treatment of pneumonia.
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Fig. 1 Relationship between SARS-CoV-2, high iron molecules and
antioxidant therapy. SARS-CoV-2 binds to the region of the heme
molecule where the iron ion must bind; thus, the iron ion cannot
bind to the heme molecule and remains free. Hydroxychloroquine

Additional to the anti-oxidant role, vitamin C may affect the
immune system process positively by affecting the function
of phagocytes, transformation of T lymphocytes and pro-
duction of interferon. Three controlled trials with human
subjects reported a significantly lower incidence of pneumo-
nia in vitamin C-supplemented groups and that vitamin C
may affect susceptibility to lower respiratory tract infections
under certain conditions. This study suggests that vitamin C
may have a protective effect for pneumonia [3].

In a study entitled “Phase I Safety trial of ascorbic acid in
patients with severe sepsis”, no adverse safety events were
observed in patients infused with ascorbic acid and C-RP
and procalcitonin levels were reported to be significantly
lower. In that study, it was noted that intravenous ascorbic
acid infusion was safe and well tolerated and could posi-
tively affect the extent of multiple organ failure and biomark-
ers of inflammation and endothelial damage [4].

There are case reports in the literature showing
that ascorbic acid weakens proinflammatory mediator

@ Springer

could provide protection by shutting down the region where the virus
binds. Anti-oxidant therapy can reduce the formation of free radicals
induced by high ferritin

expression, improves alveolar fluid clearance, and acts as
an antioxidant when used as a parenteral agent in high
doses. The therapeutic role of anti-oxidants in sepsis/
intensive care unit patients was shown in many studies.
But there is still debate over combination treatments [4].
The use of vitamin C, a water-soluble, easily excreted mol-
ecule with no adverse effect, in COVID-19 patients can
offer significant therapeutic opportunities.

Currently, it is stated that the hydroxychloroquine mol-
ecule binds to the region where coronavirus binds to the
hemoglobin molecule, but there is no clear treatment suc-
cess. In addition to the current treatment of COVID-19
patients, supplements related to free radical-antioxidant
balance can be administered. Preparations containing high
doses of vitamin C can turn off antioxidant deficiency
in the body and contribute to repair of damage caused
by increased free oxygen radicals. All other antioxidant
molecules, but mainly vitamin C, can be added to the
treatment protocol of COVID-19 patients. Antioxidant
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vitamins are used to inhibit the hazardous effects of
radicals.

Hemila et al. reported that high-dose intravenous vitamin
C infusions (e.g., 200 mg/kg body weight/day,) shortened
the intensive care unit stay by 7.8%, accompanied by a sig-
nificant reduction in the mortality rate [3]. Additionally,
oral vitamin C (e.g., 6 g daily) was able to reduce viral
infection risk or improve symptoms. High-dose intravenous
vitamin C has also been successfully used in the treatment
of 50 moderate to severe COVID-19 patients in China. The
doses used varied between 10 and 20 g per day, given over
a period of 8-10 h. The oxygenation index improved in
real time and all the patients were eventually cured and
discharged [5].

In COVID-19 patients, clinical trials of antioxidant treat-
ments may be supported, especially since vitamin C is a
water-soluble, nontoxic vitamin with a wide confidence
interval. In addition, vitamin C can be used for protective or
prophylactic purposes during the COVID-19 pandemic. We
think that the free radical-reactive oxygen radicals increase
caused by ferritin, which increases due to the free iron ions,
can be blocked by the addition of antioxidant treatment for
COVID-19 patients. Vitamin C may have the potential to be
added to the support treatment given to COVID-19 patients.
This paper is to encourage academic discussion and the cor-
rectness of the theory needs confirmation via conduction of
appropriate invitro and in vivo studies.
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