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ABSTRACT... Objective: To analyze SARS-CoV2 patients who presented to Military Hospital Rawalpindi having normal
hemoglobin levels and those with low hemoglobin. Study Design: Cross Sectional study. Setting: Pathology Laboratory,
Military Hospital Rawalpindi, Pakistan. Period: March 2020 to July 2020. Material & Methods: Patients of both genders
and all age groups with positive PCR for Corona virus were included. Patients of both the genders and all age groups with
negative PCR for corona virus. 2ml blood sample was taken in EDTA tubes from the patients in wards and Intensive care unit
and Hemoglobin level was checked using the Sysmex KX21 analyzer. Results: 400 COVID positive patients were studied with
Hemoglobin ranging from 7.0g/dl to 17g/dl. It was seen that patients with low Hemoglobin levels were increasingly shifted
to ventilators as compared to those with normal Hemoglobin whereas, the Ferritin level was raised in patients who expired.
Conclusion: Most patients who expired due to COVID-19 virus infection had low hemoglobin level and high Ferritin level.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus
2 (SARS-COV-2) often results in Coronavirus
disease 2019 (COVID-19), a disease that effect
those with comorbidities like cardiovascular
disease, diabetes mellitus and hypertension.?
Different studies suggest increasing age as an
important factor in the poor prognosis of the
disease however, younger age group is not spared
either.2 In case of severe infection, COVID-19 can
lead to multiple organ dysfunction syndrome,
requiring ventilation or extracorporeal membrane
oxygenation having low therapeutic efficacy.®

The pathophysiology of the disease is
multifactorial and the reason behind the failure
of the treatments remain unclear. Patients with
severe COVID-19 infection present with an
atypical form of the acute distress respiratory
syndrome (ARDS)*, where hypoxia develop due
to reasons likely other than the alveolar problem.®
Hypoxia plays a large role in the prognosis of the
disease. Iron metabolism may be disturbed as in
many inflammatory conditions.

Ferritin is an iron storing protein in the cytoplasm
of the nucleated cells. An elevated level of
Ferritin not only shows iron overload in the
body but is also an acute phase reactant and
indicates inflammation.® Various studies indicate
that COVID-19 patients tend to have decreased
hemoglobin levels representing the presence of
anemia, and pathologically increased levels of
ferritin.

Studies from Singapore, China and New York
city suggest that patients who were shifted to
Intensive care units had lower hemoglobin levels
compared to non-Intensive care patients and
so were the results in the patients who required
hospitalization than those who were home
managed.”®° Both anemia and hyperferritenemia,
along with the individual’s immunity, are strong
predictors of mortality.’®'" Anemia can result from
iron-restricted erythropoiesis due to underlying
alterations in iron metabolism. Increased ferritin
levels may be indicative of a strong inflammatory
reaction in COVID-19 or related to viral entry into
the human body.2'3
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In the chronic illness the body via the mechanism
of Hepcidin decreases the absorption of Iron into
the body to arrest the growth of the pathogen.''3
Patients with COVID-19 infection already have
hypoxia and Anemia may effect the oxygenation
to organs further leading to a bad outcome.

In this article we analyzed SARS-CoV2 patients
who presented to Military Hospital Rawalpindi
having normal hemoglobin levels and those with
low hemoglobin. Patients who were admitted to
wards and Intensive Care units were assessed.

MATERIAL & METHODS

This Cross Sectional study was conducted
at Pathology Laboratory, Military Hospital
Rawalpindi, Pakistan from March 2020 to July
2020. Patients of both genders and all age groups
with positive PCR for Corona virus were included
in this study and patients of both the genders
and all age groups with negative PCR for corona
virus were excluded. 2ml blood sample was
taken in EDTA tubes from the patients in wards
and Intensive care unit and Hemoglobin level was
checked using the Sysmex KX21 analyzer.

Data was collected and analysed using
SPSS version 26. Mean + standard deviation
of categorical variables was calculated by
descriptive statistics. Comparison between the
groups was calculated using chi-square test, one
way ANOVA and independent-t test for the serum
levels at two different points.

RESULTS

Total number of COVID-19 patients in our study
was 500. Out of which male were 441 (88.2%)
and female were 59 (11.8%) having male
predominance of 7.5:1. The mean of age was
50.7 + 16 years and ranged between 11 to 90
years. The age was further grouped in the different
subgroups having < 29 years was 50 (10%),
having 30-39 years was 96 (19.2%), 40-49 years
was 96 (19.2%), 50-59 years 97 (19.4%), 60-69
years 92 (18.4%) and > 70 years was 69 (13.8%).
Highest number of mortality was observed in the
group having age ranged from 60-69 years with
a total number of 53 (30.8%), followed by group
having 50-59 years of 41 (23.8%) and those

having age above > 70 was 39 (22.7%). Table-I

The age was shown to have significant finding in
the outcome group of survival and non-survival
having p-value <0.0001 similarly gender also had
significant results within the outcome group of
survivor and non-survivors as per Table-Il (p-value
= <0.0001).

Patients (n= 500)

Age, years (Mean= SD) 50.7 + 16
Range of age (years old) 11-90
<29 50 (10%)
30-39 96 (19.2%)
40-49 96 (19.2%)
50-59 97 (19.4)
60-69 92 (18.4%)
> 70 69 (13.8%)
Sex %

Male 441 (88.2%)
Female 59 (11.8%)
Comorbidities %

Yes 237 (47.4%)
No 263 (52.6%)
Outcome %

Survivors 172 (34.4%)
Non-survivors 328 (65.6%)
Blood Parameters (Mean+ SD)

Hemoglobin g/dI 13.3 + 2.33
Red blood cells x 108 /ml 4.37 +1.28

Serum Ferritin mg/dl 650.6 + 1370.2
Patients (n= 500)
Table-l. Demographics, baseline characteristics
and outcomes of 500 laboratory-confirmed patients
admitted to the hospital.

Outcome of our patients were grouped into two
groups, those who survived were 328 (65.6%)
and the non-survivors were 172 (34.4%). Patients
having underlying comorbidities were 172 (34.4%)
and those without any comorbidity were 328
(65.6%). Significant findings were also observed
in the outcome group of survivors and non-
survivors when compared with age, hemoglobin,
RBC count and serum ferritin levels as given in
Table-lll (p-value = <0.0001).
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The cause of death in expired patients of 172
(34.4%) was acute respiratory distress syndrome
(ARDS), multiple organ damage (MOD),
disseminated intravascular coagulation (DIC)
and pulmonary embolism (PE). Total number
of ARDS death cases was found to be highest,
i.e., 74 (14.8%), MOD was 47 (9.4%) DIC was 32
(6.4%) and PE was a total of 19 (3.8%) (P-value
<0.0001). Out of 172 total expired patients a
highest number of deaths were seen among
those who already had underlying comorbidities
as compared to those having no comorbidities
i.e; 149 (62.8% vs 23 (37.2%).

Age range group and comorbidities compared
with the cause of death had very significant
findings as per Table-IV (p-value < 0.0001). Age
of the expired patients all had age above 50 years
onwards while least number was observed age
below 50 years.

Blood parameters results of hemoglobin (Hb)
having mean of 13.3 = 2.33, red blood cell count
(RBC) was 4.37 = 1.28 and serum ferritin levels
was 650.6 = 1370.2. These blood parameters

compared in the group of survivors and non-
survivors has shown to have very significant
results as given table-ll having p-value of
<0.0001. Serum ferritin was markedly increased
in the severe patients as well as non-survivors
and all having significant results having p-value
< 0.0001. Serum ferritin levels all had very
significant results associated with compared with
the comorbidities, outcome group of survivors
and non-survivors, red blood cell count levels,
hemoglobin levels while it did not have significant
results with gender and age as given in Table-V
(p-value 0.95 and 0.28 respectively).

The mean ferritin in non survivors was 1435.60
while the mean ferritin in survivors was far less
that is 238.9mg/I making it a significant result with
the p value being less than 0.001.

237(47.4%) patients had comorbidities out of
the total 500 while 263(52.6%) had no comorbid
conditions. Discussing the non survivors
145(84.3%) were males while 27(15.7%) were
females 149(86.6%) had comorbidities while
23(13.4%) had no comorbidities.

Total Survivors Non-survivors P-Value
Age years (M+SD) 50.7 + 16 46.20 + 15.36 59.07 + 13.49 <0.0001
Range of age (years old) 11-90
<29 50 (10%) 46 (14%) 4 (2.3%)
30-39 96 (19.2%) 85 (25.9%) 11 (6.4%)
40-49 96 (19.2%) 72 (22%) 24 (14%) <0.0001
50-59 97 (19.4%) 56 (17.1%) 41 (23.8%)
60-69 92 (18.4%) 39 (11.9%) 53 (30.8%)
>70 69 (13.8%) 30 (9.1%) 39 (22.7%)
Gender (n, %)
Male 441 (88.2%) 296 (90.2%) 145 (84.3%) 0.037
Female 59 (11.8%) 32 (9.8%) 27 (15.7%)
Comorbidities (n, %)
Yes 172 (34.4%) 88 (26.8%) 149 (86.6%) < 0.0001
No 328 (65.6%) 240 (73.2%) 23 (13.4%)
Blood parameters (M +SD) 13.3 + 2.33 14174 + 1.62 11.623 + 2.56 <0.0001
Hemoglobin g/dl
Red blood cell count x10%/ml 437 +1.28 4.876 + 0.98 3.41 +1.25 <0.0001
Serum Ferritin mg/dl 650.6 + 1370.2  238.97+ 241.05 1435.06 + <0.0001

2103.44
Table-ll. Association between baseline variables and outcome of the COVID-19 disease.

Professional Med J 2022;29(06):785-790. 787



COVID-19 with anemia

95% Confidence Interval

Parameters Sig (2-tailed) Mean diff Std Error Diff
Upper Lower
Age <0.0001 12.872 1.389 10.14 15.60
Hb <0.0001 -2.550 0.188 -2.92 -2.17
RBC count <0.0001 -1.46 0.102 -1.66 -1.25
Serum Ferritin <0.0001 1196.09 117.48 965.26 1426.91
Table-lll. Independent t sample test for the given parameters.
Age Range Comorbidities Total P-Value
Yes
<29 4 (1.7%) 46 (17.5%) 50 (10%)
30-39 9 (3.8%) 87 (33.1%) 96 (19.2%)
40-49 30 (12.7%) 66 (25.1%) 96 (19.2%) <0.0001
50-59 49 (20.7%) 48 (18.3%) 97 (19.4%)
60-69 77 (32.5%) 15 (5.7%) 92 (18.4%)
>70 68 (28.7%) 01 (0.4%) 69 (13.8%)
Table-IV. Comparison of different age groups in COVID-19 patients along with existing comorbidities.
Parameters Sum of squares df Mean square F Sig
between groups 32.93 341 0.97 0.799 0.95
Gender within groups 19.10 158 0.12
total 52.03 499
between groups 98.19 341 0.28 3.109 <0.0001
Outcome within groups 14.63 158 0.09
total 112.8 499
between groups 93.91 341 0.27 1.41 0.007
Comorbidities within groups 30.75 158 0.19
total 124.66 499
between groups 89049.30 341 261.14 1.08 0.28
Age within groups 38001.75 158 240.51
total 127051.06 499
between groups 2074.61 341 6.08 1.47 <0.0001
Hemoglobin within groups 653.83 158 413
total 2728.44 499
between groups 650.01 341 1.90 1.69 <0.0001
Red blood cell within groups 177.48 158 112
count
total 827.49 499

Table-V. Comparison of serum ferritin with other variables by using one-way ANOVA.

The mean ferritin in non survivors was 1435.60
while the mean ferritin in survivors was far less
that is 238.9mg/I making it a significant result with
the p value being less than 0.001.

237(47.4%) patients had comorbidities out of
the total 500 while 263(52.6%) had no comorbid
conditions. Discussing the non survivors
145(84.3%) were males while 27(15.7%) were
females

149(86.6%) had comorbidities while 23(13.4%)
had no comorbidities.

DISCUSSION

In this study it was found that the severe cases or
expired patients had low haemoglobin and high
levels of serum ferritin in both genders. Raised
level of ferritin was due to inflammatory response
mediated by COVID and other co morbidities and
it increased with age in both males and females.™
Decrease in Haemoglobin can resultin low oxygen
carrying capacity, which cannot support the
increased peripheral demand in hyper metabolic
state. Therefore, it results in septic shock, viral
sepsis or multiple organ failure in patients with
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comorbidities such as, cardio vascular disease,
hypertension, chronic obstructive pulmonary
disease (COPD), chronic liver disease or
chronic renal disease.' The prognosis depends
on meeting the oxygen demands in patients
with pneumonia or acute respiratory distress
syndrome to avoid hypoxia and ischemia.’®'® The
outcome was poor in patients with anaemia and
high serum ferritin levels predicted mechanical
ventilation.'

Comparing our results with other studies Masood
Faghih Dinevari et al in his article narrated that the
frequency of fatal cases, admissions in ICU and
ventilator support were higher in anaemic patients
than in non-anaemic patients (p< 0.001).™

Another article published by Abdul Rahman
A. Algassim et al also narrated that Anaemic
COVID-19 patients admitted in the Intensive care
unit had a higher mortality compared with non-
anaemic ICU patients (p=0.0104)19. However, it
could not consistently predict death in all patients.
Diagnostic criteria could not be established in
such patients but high levels of serum ferritin
were associated in forecasting fatality but not all
cases of raised serum ferritin expired.''® There
is marked raised levels of inflammatory cytokines
and biomarkers in hyper inflammatory phase,
such as interleukin (IL) 2, IL 6, IL 7, macrophage
inflammatory protein, granulocytes colony
stimulating factor, TNF- a, CRP, D dimer and
ferritin. This results in cardiovascular collapse,
pulmonary failure and multi organ failure.2°#!

However, high levels of serum ferritin were
autonomously correlated to acute respiratory
distress syndrome (ARDS) in COVID patients,
according to our study.

CONCLUSION

Most patients who expired due to Covid 19 virus
infection had low hemoglobin level and high
Ferritin level.

Copyright© 21 Dec, 2021.
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