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ABSTRACT

Background: Serum ferritin is an iron storage protein with a primary role of regulating cellular oxygen
metabolism, Ferritin has emerged as a key in the immune system, and its role as an acute phase reactant,
recent studies have focused on the role of serum inflammatory markers that predict COVID-19. Patients and
methods: This study included 210 non hospitalized patients with confirmed COVID-19 infection in
Alexandria, Egypt, these study subjects were randomly selected irrespective of the age group and both
genders were included, Assay procedure as manufactory instructions and Reagents of PerkinElmer Health
sciences. Inc USA kit human ferritin enzyme immunoassay test catalog number 10601 was used. Results:
The present study included patients aged from14 years to 75 years mean age was 44.5 £30.5 who were
confirmed to have Covid-19 based on real-time reverse transcription-polymerase chain reaction, the female
gender was more frequent (n=132, 62.9%) than Male gender (n=78, 37.1%). This study reveals high serum
ferritin level in 150 patients (71.4 %), which was a significant biomarker for COVID-19 diagnosis in non-
hospitalized patients (Outpatients and patients under home observation), the p-value is .014738. Significant
at p< .05. Conclusion and Recommendations: Serum ferritin level is a good biomarker of infection in
COVID-19 non-hospitalized patients, many other studies revealed ferritin is a good marker for COVD-19
hospitalized patients, Increased ferritin levels could cause a cytokine storm by exerting direct
immunosuppressive and pro-inflammatory effects, It has been reported that fatal outcomes by COVID-19 are
accompanied by cytokine storm syndrome, Many individuals with diabetes and immunosuppressive diseases
exhibit elevated serum ferritin levels, and it is known that they face a higher probability to experience serious
complications from COVID-19 infection, so these patients must go to the medical laboratory for serum
ferritin level analysis, to decrease ferritin levels might be the treatment with iron chelators. Deferoxamine,
which was approved by the FDA, with decreasing dietary iron should be also considered as they have been
shown to modify serum ferritin levels.
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1. Introduction

A new type of pneumonia defined as coronavirus
disease 2019 (COVID-19) has
spreading in China in December 2019, and even in
many other countries V). World Health Organization
(WHO) identified COVID-19 as a new pandemic in
March 2020, the outbreak spread to 187 countries
worldwide within 3 months with high morbidity and
mortality®. 80% of patients infected by COVID-19
may be asymptomatic or only mildly symptomatic,
but around 10% develop respiratory
symptoms that evolve to acute respiratory distress
syndrome (ARDS)®, a virus with a single-stranded
RNA genome and characteristic surface spike
proteins. Same as other SARS-like viruses®,
COVID-19 patients admitted to ICUs have been
found to have higher concentrations  of
proinflammatory  cytokines and,
increased secretion of those T-helper-2 (Th2)
cytokines suppressing inflammation®),

Serum ferritin is an iron storage protein with the
role of regulating cellular oxygen
metabolism. Ferritin has emerged as a key in the
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immune system, and its role as an acute phase
reactant, recent studies have focused on the role of
serum inflammatory markers that predict COVID-
19®), Increased ferritin levels could cause a cytokine
storm by exerting direct immunosuppressive and
pro-inflammatory effects”. The levels of ferritin, a
crucial immune response mediator, increase in
severe Covid-19 cases”. Many individuals with
diabetes exhibit elevated serum ferritin levels so that
ferritin levels might be a crucial factor influencing
COVID-19 severity9),

In light of these findings, and considering the role of
hyperferritinemia, via direct immune-suppressive
and pro-inflammatory effects, this study aimed to
evaluate the use of ferritin as a biomarker in
COVID-19 Outpatients and patients under home
observation.

2. Patients and methods
2.1. Study population Patients
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This study included 210 non hospitalized patients
with confirmed COVID-19 infection, these study
subjects were randomly selected irrespective of the
age group and both genders were included.

It was performed following the ethical standards laid
down in the 1964 Declaration of Helsinki and its
later amendments. All the studied population was
informed about the purpose of sample collection and
their consents were obtained. Patients were free to
refuse sample collection.

2.2. Data collection

In this cross-sectional study, we obtained data
regarding 210 non hospitalized patients with
confirmed COVID-19 via
transcription-polymerase chain reaction (PCR), they
came to Alyameny laboratory in Alexandria, Egypt
for biomarkers and complete blood
investigations, We reviewed the medical records and
compiled data between August 12 and December
30, 2020.

real-time reverse

count

2.3. Collection and processing of blood samples:

1 ml blood sample was collected for performing
serum ferritin test (PerkinElmer Health sciences. Inc
USA) on 120 Positive COVID-19 patients for
individuals matching in age and gender.

2.4,
instructions:

Reagents of PerkinElmer Health sciences. Inc USA
kit human ferritin enzyme immunoassay test catalog

Assay  procedure as  manufactory

number 10601 and samples allowed to be at room
temperature before testing, (serum was separated
from a blood sample by centrifugation), considered
normal serum ferritin level for adult males 16-220
ng/ml, for adult females 10-124 ng/ml and children
(6 months- 15 years) 7-140 ng/ml

2.5. Statistical analysis

Data were analyzed using SPSS statistical software,
version 20.0(SPSS, Chicago, lllinois, USA). All
continuous data are presented as means and standard
deviations, while categorical data are presented as
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numbers and percentages. A chi-square test was
used to compare categorical variables. Multivariate
regression analysis was performed to analyze
relationships between COVID-19 infected patients
and serum ferritin level, this model was generated
using independent variables achieving a p-value of
0.10 during

bivariate analysis. Then, the best-fit model was
generated without interaction variables. For all
calculations, a p-value of less than 0.05 was
considered statistically significant.

3. Results:
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Table (1): shows The percentage of COVID-19 non
hospitalized Patients relation to the serum ferritin
level detected by the ELISA technique, The present
study included patients aged from14 years to 75
years mean age was 44.5 £30.5 who were confirmed
to have Covid-19 based on real-time reverse
transcription-polymerase chain reaction,
gender was more frequent (n=132, 62.9%) than
Male gender (n=78, 37.1%). This study reveals high
serum ferritin levels in 150 patients (71.4 %), which
was a significant COVID-19
diagnosis in non-hospitalized patients(Outpatients
and patients under home observation).

female

biomarker for

Table (1): The percentage of COVID-19 non-hospitalized Patients
relation to the serum ferritin level detected by the ELISA technique.

Serum ferritin level
By ELISA
*Normal **High level Total

COVID-19
POSITIVE No. % No. % No. %
Patients

Male 30 50 48 32 78 37.1
Female 30 50 102 68 132 62.9

Total 60 150 210

The chi-square statistic is 5.9476. The p-value is .014738. Significant at p< .05.
The chi-square statistic with Yates correction is 5.2016. The p-value is .022567. Significant at p< .05.
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Figure (1): Serum ferritin level with the percentage of COVID-19 PATIENTS
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4. Discussion:

COVID-19 has non-specific disease symptoms, and
false-negative and delayed polymerase chain
reaction results, so additional markers are needed for
the diagnosis and surveillance of the disease®, The
early diagnosis of Covid-19, and risk complications
of the disease may reduce morbidity and mortality

rates19),

Ferritin is a large protein (440 kDa) present within
the cytosol, or less often, within the mitochondria of
the cell, and it can sequester up to approximately
4500 atoms of iron®V, In plasma, ferritin circulates
as apoferritin, a non-iron containing molecule. The
plasma level generally reflects overall iron storage,
with 1 ng of ferritin per ml indicating approximately
10 mg of total iron stores®?),

Pathways related to inflammation and autoimmunity
impacted ferritin regulation, which affects ferritin
content within cells, among these pathways, several
pro-inflammatory cytokines®®,

It has been reported that fatal outcomes by COVID-

19 are accompanied by cytokine storm syndrome,
thereby it has been suggested that it cause disease
severity ®, Many individuals with diabetes exhibit
elevated serum ferritin levels®¥, and it is known that
they face a higher probability to experience serious
complications from COVID-19®),

210 Outpatients with mild symptoms and patients
under home observation were included in this study,
with confirmed COVID-19 infection, it showed
elevation of serum ferritin level in 150 patients from
210 with a percentage of 71.4% which has a p-value
of 0.0147, It was a significant value. The present
study included patients aged froml14 years to 75
years mean age was 44.5 £30.5 who were confirmed
real-time reverse
(PCR),
Reagents of Chemux Bioscience. Inc USA kit

to have Covid-19 based on
transcription-polymerase chain reaction
human ferritin enzyme immunoassay test (ELISA)
was used in this study.

Many studies were conducted on severe and very
severe hospitalized patients, COVID-19 showed data
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consistent with cytokine storm involving elevated
inflammatory markers, including ferritin, which has
been associated with critical and life-threatening
illness, a study involving 20 patients with Covid-19
evaluated ferritin, a serum inflammatory marker, and
reported increased serum ferritin levels in patients
with severe and very severe Covid-19, with the
levels being significantly higher in the very severe
group®®,

Also, Chen et al. analyzed the
characteristics of 99 patients, in which 63 of them
had serum ferritin way above the normal range®9,
Elevated ferritin levels were found also in autopsies
of 12 patients whose cause of death was SARS-
CoV-2 infection®, Another study involving 69
patients with severe Covid-19 reported significantly

clinical

higher ferritin levels in patients with severe disease
than in those with nonsevere disease®®),

A possible strategy to decrease ferritin levels might
be the treatment with iron chelators. Deferoxamine
may be a good candidate since is a non-toxic iron
chelator clinically approved by the FDA®® with
decreasing dietary iron should be also considered as
they have been shown to modify serum ferritin
levels®?),
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