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Abstract

Background: COVID-19 has been declared a global public health emergency by the
World Health Organization. Serum ferritin levels are closely linked to the covid-19
disease in previous studies. Aim: Iron metabolism undergoing significant modifications
in covid-19 disease hence Serum ferritin levels can be employed in predicting severity.
Materials & Methods: 30 SARS-CoV-2 positive patients diagnosed on Reverse-
Transcriptase Polymerase Chain Reaction (RTPCR) test were enrolled. They are
divided into severe and non-severe groups. Serum ferritin was measured by Chemi
Luminescence Immune Assay (CLIA) in all 30 patients. Result: In group I on day 1 it
was 308.2 + 12.51 and on day 7 it was 311.09 + 11.52. In group Il on day 1 it was 312.9
+11.10 and on day 7 it was 770 + 36.25. Statistically significant result found on day 7
between group I and II (P<0.0001) whereas no significant difference found on day 1
(P=0.2857). Conclusion: Inflammatory cytokine storm is associated with severity of
COVID 19. Ferritin despite representing total body iron stores is linked with acute and
chronic inflammatory processes. Serum ferritin can be considered in combination with
clinical details and other laboratory tests in designing the patient centered treatment plans.
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Introduction

Coronavirus disease 19 (COVID-19) has been declared a global
public health emergency by the World Health Organization
since its emergence in Wuhan China. Patients are either
asymptomatic or with mild influenza-like symptoms. M It is
a complex multi systemic disease involving inflammatory
process which play main role in pathogenesis of multiple organ
damage and responsible for outcome of COVID-19 patients.
Early identification of COVID-19 patients and their prognostic
markers are quite useful in management which can limit severe
complications. Commonly monitored inflammatory markers
in clinical practice include white blood cell count, lactate
dehydrogenase, C reactive protein, fibrinogen and D-dimer.
[231 Tt is an established fact that iron metabolism is involved in
several patho genetic disease mechanisms including infections,
various haematological and immunological disorders. ¥

Body contains iron in the form of ferritin which is an
intracellular protein consisting of 24 subunits circling around
iron core with 40004500 iron atoms. ™ Ferritin is a mediator
of immune dysregulation with direct immune suppressive and
pro-inflammatory effects that may cause cytokine storms. [©
Serum ferritin levels are closely linked to the covid-19 disease
in previous studies and iron metabolism undergoing significant
modifications can be employed in predicting severity. ! With
this objective present study was undertaken to study role of
serum ferritin in assessing severity of COVID 19 infection.

Materials and Methods
Present study is a cross sectional retrospective study conducted
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in the department of medicine at MGM Hospital, Aurangabad
from May 2021 to October 2021. Approval of institutional
ethics committee was taken prior to commencement of this
study. Written informed consent was obtained from all the
participants.

Inclusion Criteria

30 SARS-CoV-2 positive patients diagnosed on Reverse-
Transcriptase Polymerase Chain Reaction (RTPCR) test were
enrolled. They are divided into two groups;

e  Group I (Non-Severe): Not requiring intensive care
admission or assisted respiration

*  Group II (Severe): requiring intensive care admission or
assisted respiration (invasive ventilation or non-invasive
oxygen support.

Exclusion Criteria
Patients with acute or chronic kidney disease
Procedure

Demographic data including age, gender and clinical data with
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symptoms, hospital stay in days and final outcome were noted
in case record form in all 30 patients. Samples for ferritin blood
test were obtained from venepuncture. Serum ferritin was
measured by Chemiluminescence immunoassay (CLIA) on the
Siemens Advia Centaur immunoassay analyserusing Cobas®
8000 analyser (Roche Diagnostics, Mannheim, Germany) with
the manufacturer’s recommendations. Results are expressed
as nanogram of ferritin per microliter of serum (ng/mL). For
internal quality control, 2 levels of manufacturer-provided
controls (low and high) were run with each batch of analyte.

Normal ferritin levels [Graph 1] in blood in male are 12-300
ng/mL and in female are 10150 ng/mL. ) MedCalc Statistical
Software version 19.1.7 was used for statistical analysis.
Continuous variables were summarised as mean and Standard
Deviation (SD) [Graph 2] and categorical variables as number
and percentage (%). A student test was used to compare
continuous variables and chi square or Fisher’s exact test to
compare categorical variables.

Results

Table 1 shows age and sex distribution amongst study
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Graph 1: Serum ferritin.
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Graph 2: Outcome variables.

participants. Maximum patients i.e. 70% (21/30) were found
from 30 to 60 years age group. Male preponderance was found
with 66.6% (20/30).

Table 2 shows symptoms distribution. In both the groups
fever and cough was present in maximum patients i.e. 83.33%
(25/30) out of total. Sore throat was present in 47% (14/30),
breathlessness in 60% (18/30), nausea/vomiting in 17% (5/30)
and diarrhoea in 10% (3/30).

Table 3 shows serum ferritin level. In group I on day 1 it was
308.2 £ 12.51 and on day 7 it was 311.09 = 11.52. In group II
on day 1 it was 312.9 = 11.10 and on day 7 it was 770 £ 36.25.
Statistically significant result found on day 7 between group I
and IT (P<0.0001) whereas no significant difference found on
day 1 (P=0.2857).

Table 4 shows outcome variables. Hospital stay (days) Mean +
SD in group I was 7.8 + 0.37 and in group II 13.6 &+ 1.24. Result
shows statistically significant difference (P<0.0001). In group I
survivor% was 100% and in group II 93.33%

Discussion
COVID-19 is a heterogeneous disease with unpredictable

Table 1. Age and sex distribution.

Group | (15) Group Il (15)
NS; Age Male  Female Male Female Total N (%)
N (%) N (%) N (%) N (%)
2 1 1 0 4
1 <30
-6.70% -3.30% -3.30% 0% -13%
5 30 to 6 2 8 5 21
60 -20% -6.70% 27% 7% -70%
2 2 1 0 5
3 >60
-6.70% -3.30% -3.30% 0% -17%
10 5 10 5 30
Total
-33.30% -17% -33.30% -17% -100%
Table 2. Symptoms distribution.
. Group | (15) Group Il (15) Total-30
Sr No. Clinical feature
N (%) N (%) N (%)
12 13 25
1 Fever
-49% -43.33% -83.33%
1 14 25
2 Cough
-37% -47% -83.33%
8 6 14
3 Sore throat
-27% -20% -47%
4 Breathl 6 12 18
reathlessness
-20% -49% -60%
. 2 3 5
5 Nausea/Vomiting
-6.70% -10% -17%
h 1 2 3
6 Diarrhoea
-3.30% -6.70% -10%
Table 3. Serum ferritin level.
Sr  Serum ferritin  Group I (15)  Group Il (15)
No. (ng/ml) Mean £ SD Mean % SD tvalue  Pvalue
1 Day 1 308.2 + 12.51 312.9+11.10 1.088 0.28
2 Day 7 311.09 + 11.52 770 £ 36.25 46.72  <0.0001

Table 4: Outcome variables.

Sr No. Outcome variables Group |1 (15) Group Il (15) P value
1 Hospital stay (days) Mean + SD 7.8 + 0.37 13.6 £1.24 <0.0001
2 Survivors N (%) 15 (100 %) 14 (93.33 %) 0.31
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course ranging from mild self-limiting symptoms to cytokine
storms. Identification of high-risk cases will enable appropriate
intervention and escalation. Ferritin despite widely recognized
as a representative of total body iron stores, its prognostic utility
is linked with COVID-19. Present study was aimed at evaluation
of these associations of ferritin with severity in coronavirus
disease 2019 (COVID-19). 30 SARS-CoV-2 positive patients
diagnosed on Reverse-Transcriptase Polymerase Chain
Reaction (RTPCR) test were enrolled and serum ferritin in all.
Results obtained were analyzed in present study maximum
patients i.e. 21 (70%) were found from 30 to 60 years age group.
Male preponderance was found with 20 (66.6%) cases out of
total 30 (100%).

In the similar study by Sibtain et al. age median IQR was 59.5
(52-70) in severe group and 54 (39-68) in non-severe group. !
Filippo et al. in a retrospective observational study involving
two cohort groups of patients found in first cohort 17 patients
diagnosed with COVID-19 pneumonia (11 males—64%; 6
females, mean age 68.8) and in second cohort, 30 patients (17
males—56%; 13 females, mean age 66.2). [!% Rusu et al. found
out of the 72 patients, 46 (64%) were males and 26 (36%)
females. ' The average age of patients was 62 (16.8) years.

In present study in both the groups fever and cough was
present in maximum patients i.e., 25 (83.33%) & 25 (83.33%)
respectively. Sore throat was present in 14 (47%), breathlessness
in 18 (60%), nausea/vomiting in 5 (17%) and diarrhea in 3
(10%). In the similar study by Keddie et al. fever was present
in 19 out of 24 non-severe and 18 out of 23 severe groups. !
Sore throat was present in 3 out of 24 non-severe and 1 out of 23
severe groups. Breathlessness was present in 10 out of 24 non-
severe and 20 out of 23 severe groups. Nausea/vomiting was
present in 7 out of 24 non-severe and 2 out of 23 severe groups.
Diarrhea was present in 5 out of 24 non-severe and 1 out of 23
severe groups.

In present study in group I on day 1 it was 308.2 + 12.51 and on
day 7 it was 311.09 £+ 11.52. In group Il on day 1 it was 312.9 +
11.10 and on day 7 it was 770 £ 36.25. Statistically significant
result found on day 7 between group I and II (P<0.0001) whereas
no significant difference found on day 1 (P=0.2857). In the
similar study by Sibtain et al. median ferritin being 828.5(IQR:
428.5-1386.7) and 357.5(IQR: 198.91098) ng/mL which was
found to be significantly higher in the severe group compared
to the non-severe cases group respectively (p value=0.005).
Filippo et al. in their study found median (interquartile range)
serum ferritin value as 674 (1284) ng/mL which was double the
cutoff (300 ng/mL) in 9 of 17 patients (52%). Rusu et al. in their
study found mean serum ferritin levels were 459 mcg/L on day
1 and 623 mcg/L on day 7.

In present study hospital stay (days) Mean + SD in group I was
7.8£0.37 and in group IT 13.6 £+ 1.24. Result shows statistically
significant difference (P<0.0001). In group I survivor% was
100% and in group II 93.33%. In the similar study by Sibtain
et al. (2021) there were a total of 86 (55%) cases in the severe
category and 71 (45%) of the non-severe category survived. )
Increased duration of hospital stay was also revealed as variables
independently associated both with severity. Rusu et al. in their
study found survivors were 39 (54%) out of total 72.

Inflammatory cytokine storm associated with severity of
COVID 19 is characterized by abrupt and excess release of pro-
inflammatory cytokines like interleukins IL-6, IL-10 and tumor
necrosis factor (TNF-a). 31 Along with biochemical analysis
of these plasma inflammatory markers, positive acute phase
reactants like ferritin is also useful in predicting the disease
progression. Ferritin occurring as a cytosolic protein in most
tissues and representing total body iron store sits prognostic
utility is linked with acute and chronic inflammatory processes.
It is also non-specifically raised in a variety of disorders
including chronic kidney disease, rheumatoid arthritis, and
autoimmune disorders. !4

Strength

Selection bias resulting from age, sex, race and socioeconomic
status was eliminated.

Limitations

The main limitation of our study is that we have not considered
effect of clinical parameters like blood pressure, body mass
index and smoking habits. Also only symptomatic patients were
enrolled.

Conclusion

On hospital admission ferritin level can be a predictor of mortality
however it cannot reliably predict severity. In present study
ferritin level was less on day 1 in both groups which increased
on day 7 in both group but dramatic increase was observed in
severe group. Owing to these statistically significant results
obtained it is a useful marker of risk scarification in COVID-19
and can be considered in combination with clinical details
and other laboratory tests in designing the patient centered
treatment plans.
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