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Abstract: Coronavirus disease 19, "COVID-19, "is occurred by a coronavirus called (SARS CoV-2), which causes severe
infection in many infected persons. Early Identifying risk factors for this disease can significantly help manage critical cases
and save patients' lives. This study aimed to assess the predictive value of the ferritin, the erythrocyte sedimentation rate
"ESR", the C-reactive protein "CRP ", and white blood cell "WBC". Positive cases of COVID-19 were confirmed by "real-
time polymerase chain reaction." From the patient's records were obtained demographic data and laboratory investigations
were. According to clinical syndromes, patients were categorized into two groups, including COVID -19 patients with
severe and non-severe diseases. Of 305 COVID-19 patients, they have a mean age of 42.73 + 16.37 years, 59.01% of
patients are female, and 40.99% are male. The levels of ferritin were variable in COVID-19 patients, our results revealed
that18.68% had increased serum ferritin in patients, and the ESR, as well as CRP, were high in most patients; it's above
the normal range. 4.91% of patients had decreased WBC, and the result showed lymphopenia in 1.96%. Neutrophils
were above the normal range in 14.75% of patients, and 2.95% of patients had decreased serum platelets, a significant
difference in WBC, Lymphocytes, Neutrophils and Basophils between severe and non-severe COVID-19 patients (p<0.05).

A positive correlation was observed between the levels of ferritin and the severity of the disease.
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|
Introduction

In 2019, a novel coronavirus was spread in Wuhan,
China'; subsequently, this disease spread worldwide, and
WHO declared coronavirus 2019 (COVID- 19) a global
pandemic in March 20202 From asymptomatic infection
to the development of interstitial pneumonia, the severity
of disease and clinical presentation of novel disease vary,
and additionally, failure in respiratory and acute respiratory
syndromes?®. Pro-inflammatory mediators are released, and
the immune system is ac-tivated in this disease, which has
a complex pathophysiology*. The cytokine storm considers
the leading cause of COVID-19 mortality.

Ferritin is a representative of body iron stores, and high
levels of it are related to COVID-19. Previous studies ob-
served that increased levels of it were linked to a cytokine
storm in severe COVID-19 patients, and an increase in fe-
rritin was associated with the inter and spread of the viral in
the human body as well as affected iron metabolism>®.

Many studies confirmed significant changes in several
laboratory parameters involving WBC (Lymphocytes, Neu-
trophils, monocyte, Basophils), ferritin, CRP, and platelets in
COVID-19 cases™°.

The current study evaluates the correlation of ferritin
with many laboratory parameters and the severity of the di-
sease.

|
Materials and methods

Aretrospective study was conducted at Basra Teaching
Hospital, which treats COVID-19 patients. Between 1 and

30 April 2020, this center confirmed the cases by naso-
pharyngeal/throat swab specimens, and RT-PCR was used
to diagnose 305 cases, ranging from18 -85 years.

A manual perusal of patients' case sheets was used to
review patient medical records. A data collection checklist
was used to collect data from electronic medical records
on epidemiological, clinical, laboratory, and outcome mea-
sures. In addition, patient information, such as past medi-
cal history, symptoms, and indicators, as well as laboratory
tests, such as CRP, ESR, serum ferritin, WBCs, and platelet
count, were collected.

SPSS version 16 (IBM, Chicago, USA) was used to
calculate the data. The median and percent were used to
represent data and compare variables, and These statistical
tests were conducted using” Mann—-Whitney U-tests” and”
Student's t-tests”.

|
Results

Three hundred five patients were examined; the mean
age of patients was 42.73 £ 16.37 years,182 (59.01%) were
females, and 123 (40.99%) were males. 22 (7.23%) patients
had severe syndrome, and 281 (92.13%) had non-severe.

Serial ferritin data shows a significant difference be-
tween both sexes (p<0.05). In most of the variables in table
1, no significant difference was found between male and
female participants.

The levels of ferritin were variable in COVID-19 pa-
tients; our results revealed that 23.6% of patients had de-
creased serum ferritin and 18.68% had increased serum
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ferritin, and the levels of ESR and CRP were high than the
normal range in most patients.

The blood counts showed 15 (4.91%) patients had de-
creased white blood cells (< 4*10° g/L), and results were
observed lymphopenia in 6 patients (1.96%), neutrophils
were high than the normal range in 45 (14.75%) patients
as in Table 2.

The results revealed that significant difference in WBC,
Lymphocytes, Neutrophils, and Basophils between the di-
sease severe and non-severe (p<0.05), but no significant
difference between the two groups in monocyte (p > 0.05)
in table 3.

There was a positive relation R= 0.12 between Ferritin
levels and Neutrophils and a negative relation R=-0.3, R=-
0.05 between Ferritin levels and Lymphocytes, monocytes
respectively, as in figure 1.

A positive relationship was observed between Ferritin le-
vels and the severity of the disease, R= 0.385, as in figure 2.

|
Discussion

Our results appear that female was more susceptible
than male; both sexes are affected by infec-tious diseases
differently. Among the differences are socioeconomic sta-
tus, gender inequities, occupational exposure and a sex
gap in immune responses to sex hormones. According to a
study from China, males and females are at risk of contrac-
ting the disease' 2.

In this study, ferritin level was higher in males than
females, maybe due to the presence of Hepcidin; Hepci-
din regulates ferritin levels and is related to sex hormones

involving estrogens and testos-terone'. As well as high
serum ferritin levels as is associated with some diseases,
including insulin resistance, cardiovascular disease, and
COVID-19'418,

In the current study, the counts of WBC were within the
normal range at 78.03% of patients, in-creased at 17.05% of
patients, and decreased at 4.92% of patients; leukopenia has
been changed according to the severity of the disease'. The
count of WBC was less elevated among COVID-19 patients
who needed intensive care unit admission or died compared
with other patients'. Early studies did not observe changes
in eosinophils because of a relatively small number among
WBCs'®; however, our results appear that the counts of eosi-
nophils in severe COVID-19 patients were low but not signi-
ficant compared to patients in another group. This indicates
the critical role of eosinophils in COVID-19 infection.

Non-severe COVID-19 infection was observed to be re-
lated to decreased counts of neutrophils, monocytes, and
basophils compared to severe disease; inflammatory cell
depletion occurred in patients during the recovery phase
but may worsen as the disease progress. Previous studies
showed the decreased count of peripheral inflammatory
cells throughout the movement of it from pe-ripheral blood
towards the lungs; these cells have a role in tissue repair?®
and immune defense against infection of virus?'.On the
other hand, many studies reported that the differences in
the count either increased or decreased in monocyte?? and
neutrophil?® in COVID-19; levels of neu-trophil were increa-
sed on the first days of infection; in contrast, the levels were
slightly reduced after the treatment?, other researchers
indicated that the count of neutrophils, could help predict
severe cases of COVID-19%,

Blood routine Males (n=123) @ Females (n=182) P-vale
Serum ferritin ng/ml 243.82+226.60 | 104.33+140.96 0.005
Platelets *10 */ulL 267.93£110.82 | 301.83*10 *+96.21 0.85
ESR mm/h 34.014+35.87 38.46+34.89 0.46
Lymphocytes *10° g/L | 225+1.20 2.59+1.06 0.53
Neutrophils*10° g/L 4.63*10°+£2.36 | 5.18+2.33 0.53
Monocyte *10° g/L 0.76%10°+0.38 | 0.82+1.14 0.17
Eosinophils*10° g/ | 0.19+0.19 0.21=0.25 0.62
Basophils *10° g/L 0.033+0.07 0.037+0.09 0.55

Table 1. Laboratory data between Males and Females COVID-19 patients.
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Patients n(%)
normal Increased Decreased
range
176(57.71%) | 57(18.68%) 72(23.60%)
222(72.78%) | 74(24.26%) 9(2.95%)
136(44.59%) | 169(55.41%) -
139(45.57%) | 166(54.42%) -
238 (78.03%) | 52(17.05%) | 15(4.92%)

274(89.83%)

239 (78.36%)

265 (86.88%)

243(79.67%)

282 (92.45%)

24(8.19%)

45 (14.75.%)

24 (7.86%)

23(7.54%)

23 (7.54%)

6(1.96%)

21(6.88%)

16(5.24%)

39(12.78%)

Table 2. Laboratory findings of CO-

VID-19 patients.

Blood routine Severe (n=22) Non-severe (n=283) | P -value
White blood cell*10° g/L 9.16+5.71 7.65+3.14 0.045
Lymphocytes *10° g/L 1.48 +0.77 2.52+1.11 0.001
Neutrophils *10° g/L 6.45+4.78 4.82+2.02 0.002
Monocyte*10° g/L 0.83+0.47 0.79+0.93 0.848
Eosinophils *10° g/L 0.13%£0.11 0.21+0.23 0.125
Basophils*10° g/L 0.07+0.19 0.032+0.06 0.021

Table 3. Labo-
ratory data be-
tween patients
with severe and
non-severe di-
sease.
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Figure 1. Correlation between ferritin and (Neutrophils, Lymphocytes, and monocyte) levels.
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Figure 2. The positive relationship between Ferritin levels and the severity of disease.

In our study, the ferritin level was highly significant in
COVID-19 patients with severe disease, and the relations-
hip between levels of ferritin and disease severity was posi-
tive. So, the current study supports the correlation between
ferritin levels and severe COVID-19. Ferritin is an iron sto-
rage protein and an inflammatory biomarker in acute and
chronic inflammation. Many factors can cause an increase
in the level of ferritins, such as some cytokines that stimu-
late ferritin synthesis and cellular damage in inflammation
that leads to leakage of intracellular ferritin?. In this study,
ferritin levels were 365 ng/mL in severe COVID-19 patients,
which was above the normal ferritin range. Another study
found that ferritin levels in infection with severe disease of
COVID-19 were generally above the normal range’®.

|
Conclusions

Ferritin is correlated with the severity of the disease.

Therefore, ferritin can be used for the as-sessment of the
state of disease and. treatment of COVID-19 patients.
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