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ABSTRACT 

 

Since June 2020, there has been discussions and 

observations by the scientific community about 

effect of SARS-CoV 2 on haemoglobin levels. 

Haemoglobin which is the oxygen transporter 

for the body needs to be maintained in order to 

compensate for the decreased oxygenation in the 

lungs. With this hypothesis, anaemic patients 

might be exposed to increased risk of disease 

progression which can be easily prevented. The 

final data set consisted of haemoglobin values of 

506 patients. Out of them, 54.34% were non-

anaemic. 26.28% of the patients were mildly 

anaemic. 12.64% of the patients were 

moderately anaemic and 6.72% were severely 

anaemic. Low haemoglobin concentration can 

easily be tackled by dietary requirements which 

can be supplemented with the current 

management protocol. Larger data-based studies 

like this where detailed clinical and pathological 

findings are incorporated must be conducted. 
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INTRODUCTION 

While efforts to bring the pandemic 

in control are underway, new symptoms 

keep on emerging about COVID-19. 

Pathological diagnosis is imperial to reduce 

severity and progression of disease. Risk 

factors are being identified to protect the 

vulnerable population. With recent studies 

highlighting abnormal coagulation 

parameters in active disease, there has also 

been increase in studies regarding 

haematological changes observed. Since 

June 2020, there has been discussions and 

observations by the scientific community 

about effect of SARS-CoV 2 on 

haemoglobin levels. 
[1]

 COVID-19 disease 

produces respiratory distress, 
[2]

 and thereby 

decreasing oxygen supply to the body 

tissues. Haemoglobin which is the oxygen 

transporter for the body 
[3]

 needs to be 

maintained in order to compensate for the 

decreased oxygenation in the lungs. With 

this hypothesis, anaemic patients might be 

exposed to increased risk of disease 

progression which can be easily prevented. 

With theories being drawn up about the 

association of coronavirus and 

haemoglobin, the aim of this study is to 

provide a pioneer stone on actual data-based 

observations of haemoglobin levels of 

COVID-19 patients. 

 

METHODOLOGY 

Haemoglobin levels of active 

COVID-19 patients admitted at tertiary care 

rural hospital were used for this study. They 

were measured using automated Erba H-360 

haematology analyser. Name, age and 

gender of patient was not recorded to 

maintain anonymity. Relevant permission 

for use of data was obtained. Samples which 

were reported as “clotted” were not included 

in this study. Repetitions of sample were 

omitted. The lowest values from these 

repetitions were recorded. The final data set 

was compiled and categories were drawn up 

for analysis. Haemoglobin was recorded in 

gram per decilitre (gm/dl) units. Since there 

is no clear-cut reference range for 

categorizing haemoglobin concentrations, 
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values from various study were averaged to 

from a final basis for the study. 
[4-6]

 These 

categories are as follows: 

1. Non-anaemic equal to and above 12.5 

gm/dl. 

2. Mildly anaemic between 10.5 and 12.5 

gm/dl. 

3. Moderately anaemic between 8 and 10.5 

gm/dl. 

4. Severely anaemic below 8 gm/dl. 

 

MS-Excel 2016 and IBM SPSS version 

25 
[7] 

was used for statistical and numerical 

evaluation of the data set. Statistical 

parameters were calculated, outliers were 

identified and histogram was drawn for the 

data distribution. Skewness of the 

distribution was calculated and plotted on 

the histogram.  

 

RESULTS 

The final data set consisted of 

haemoglobin values of 506 patients. Out of 

them, 54.34% were non-anaemic. 26.28% of 

the patients were mildly anaemic. 12.64% of 

the patients were moderately anaemic and 

6.72% were severely anaemic (Figure 1). 

 
Figure 1: Haemoglobin category-wise distribution pie chart. 

 

Descriptive statistics calculated using IBM-

SPSS version 25 is as follows: 

Mean of haemoglobin levels was 12.45 

gm/dl with standard error of 0.1214. 

Confidence interval for mean is 95%.  

Median of the data set is 12.7 gm/dl. 

Variance is 7.453. Standard deviation is 

2.7301. Minimum value is 2.3 gm/dl and 

maximum value is 22.3 gm/dl. Range is 

hence calculated as 20. It is negatively 

skewed with value of -0.587 and standard 

error 0.109. Outliers in the higher range 

were 22.3, 20.5, 20.3, 18.9 and 18.5 gm/dl. 

Outliers in the lower range were 2.3, 2.4, 

3.0, 3.5 and 4.0 gm/dl.  

 

Histogram plotted on basis of frequency is shown in figure 2 below: 

 
Figure 2: Histogram plot for the data distribution with distribution curve in red. 
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DISCUSSION 

Around 46% of active COVID-19 

patients in our study are anaemic making it 

consistent with theories and studies. One of 

the studies claimed that COVID-19 caused 

interference in heme synthesis thereby 

decreasing haemoglobin concentration. 
[8]

 

Low haemoglobin concentration can easily 

be tackled by dietary requirements which 

can be supplemented with the current 

management protocol. Development of 

auto-immune haemolytic anaemia has been 

also been claimed recently. 
[9]

 Coronavirus 

interacts with haemoglobin in erythrocytes 

via ACE2, CD147 and CD26 receptors. 
[10]

 

Lactate dehydrogenase levels is a marker of 

haemolysis and increases with decrease in 

haemoglobin levels in COVID-19 patients, 

thereby differentiating severe and mild 

cases. 
[11][12]

 Myelodysplastic features 

represented by red cell distribution width 

(RDW) because of decreased haemoglobin 

levels have been reported. 
[13]

 The above 

theories and observations supplemented by 

our study make this topic worthy of future 

and detailed investigation. In this study, we 

have not considered age and gender for the 

data set development. They need to be 

incorporated because of different 

pathological parameters in male and female. 

Other investigations like LDH level and 

RDW along with clinical status of the 

patient can be incorporated for future 

studies. General population must be advised 

to maintain their haemoglobin level through 

dietary changes to prevent oxygen stress in 

cases of contraction of the disease. 

 

CONCLUSION 

From our study we conclude that 

COVID-19 disease can possibly decrease 

haemoglobin concentration. Larger data-

based studies like this where detailed 

clinical and pathological findings are 

incorporated must be conducted. This can 

help in effective patient management.  
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