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ABSTRACT
Background: COVID-19 is a newly emerged disease with the pathogenesis being under investigation. 
Aims and Objectives: The objective of the present study was to evaluate the role of laboratory parameters 
in COVID-19 patients. Materials and Methods: Retrospective analysis of data pertaining to laboratory 
findings and severity of COVID-19 in a government hospital was done in the present study. For 269 patients 
admitted with moderate or severe disease the mean (±SE) age was 52.9 (±13.54) years with 74.5% being 
males. Results: For the 269 patients, 185 (68.7%) were presented with moderate class severity, and 84 (31.3%) 
patients had severe type severity of COVID-19. The most common comorbidity was hypertension (65.05%), 
followed by diabetes mellitus (38.28%) and then successively by heart disease, asthma, kidney disease, 
other lung disease, and tuberculosis. The hemoglobin levels, AST and LDH concentrations were lower in 
COVID patients but there were non-significant differences between the moderately and severely affected 
patients. Significantly higher (P<0.05) concentrations of total WBC, neutrophils, ESR, D-dimer and ALT were 
observed in severely affected patients compared to moderately affected patients whereas the lymphocytes 
were significantly lower in severely affected patients as compared to moderately affected patients. Severely 
affected patients also evidenced increased and highly significant (P<0.001) concentrations of total platelets, 
CRP and ferritin. Conclusion: It was concluded that more than 50 years age is a risk factor for COVID-19 and 
elevated levels of D-dimer, ESR, total platelets, CRP and ferritin indicate severe disease.
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INTRODUCTION

In the recent past Covid-19 spread rapidly affecting a 
large number of human beings in India.[1] This novel 

pandemic causes an illness that has a wide variety of 
clinical features, ranging from mild to moderate upper 
respiratory tract infection to severe systemic disease 
which involves respiratory as well as other body systems 
including cardiovascular, gastrointestinal, neurological, 
immunological, and hematopoietic system.[2,3] Although 
multiple involvements was found during the initial 
COVID-19 spread the most common cause of mortality 
and morbidities were due to thrombotic complications 
such as pulmonary embolism, deep vein thrombosis, 
and stroke[4] probably arising due to coagulopathies 
observed in many studies.[3,5,6] Relatively few studies 
have addressed the hematological parameters in 
COVID-19 patients.[4,7] A recent study mentioned 
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that the hematological abnormalities in COVID-19 
are related with disease progression, severity, and 
mortality.[7] Lymphopenia, thrombocytopenia, 
abnormal coagulation profile, and sepsis leading to 
disseminated intravascular coagulation are very well 
documented in patients of COVID-19.[8] Hematological 
parameters can play a vital role in the early prediction 
of disease severity and can provide a better guide for 
prompt management of patients. In the present study, 
we evaluated the role of laboratory parameters in 
COVID-19 patients.

MATERIALS AND METHODS

The data of patients admitted to the government 
hospital (between May 2020 till December 2020) was 
analyzed retrospectively. A total of 269 patients, both 
genders between 17 and 75-year age were studied. 
Patients with known case of chronic liver disease and 
known hematological diseases were excluded from the 
study. Individuals diagnosed as positive COVID-19 
by reverse transcription-polymerase chain reaction 
method and aged >18 years were included in the 
study. Patients receiving prior parenteral and or oral 
anticoagulant were excluded from the study. The 
pretested, structured case record form was used to 
enroll patients at admission in different wards. Patients 
were categorized into moderate and severe disease 
according to their clinical features. Mild and critical 
cases were not included in the present study.

Complete Blood Count and other tests were 
performed as per standard methods described 
previously.[9] Fever, sore throat, cough, and no 
indication of pneumonia on X-rays were considered 
mild symptoms. Fever and respiratory symptoms 
with <50% lung involvement on radiological imaging 
and oxygen saturation of 93% were considered 
moderate illness. As previously stated by Taj et al., 
patients with respiratory distress (respiratory rate 
>30 breaths/min, O2 saturation <93%, and more than
% lung infiltration) were classed as having severe
illness.[7]

D-dimer was measured using sodium citrate-
treated tubes, a STA-R evolution coagulation 
analyzer, and the original reagents (Diagnostica Stago, 
Saint- Denis, France). The JM-103 transcutaneous 
bilirubinometer was used to test bilirubin. 
C-reactive protein (CRP) in serum was estimated by
Nephelometric System using commercial kit (Dade
Behring BN 100, USA). Serum ferritin was measured

using XYEM enzyme linked immunosorbent assay 
(ELISA) test using ELISA reader.[9] The obtained 
values for moderately and severely affected patients 
were compared by t-test or other appropriate tests 
using SPSS software 25.0.

RESULTS

A total of 269 patients were included in the study, 
with a mean age of 52.9 (±13.54) years, and a median 
age of 54.0 years. Among them, 200 (74.5%) were 
males and 69 (25.65%) were females. Out of these 
269 patients, 185 (68.7%) were presented with 
moderate class severity, and 84 (31.3%) patients had 
severe type severity of COVID-19. The most common 
comorbidity was hypertension (65.05%), followed 
by diabetes mellitus (38.28%) and then successively 
by heart disease, asthma, kidney disease, other lung 
disease, and tuberculosis [Table 1]. Surprisingly 
17.47% of the patients admitted with moderate-
to-severe COVID had no detectable or established 
disease.

The hemoglobin levels, aspartate aminotransferase 
and lactate dehydrogenase concentrations were 
lower in COVID patients but there were non-
significant differences between the moderately 
and severely affected patients. Significantly higher 
(P < 0.05) concentrations of total white blood cell 
(WBC), neutrophils, erythrocyte sedimentation 
rate (ESR), D-dimer, and alanine aminotransferase 
(ALT) were observed in severely affected patients 
compared to moderately affected patients whereas 
the lymphocytes were significantly lower in severely 
affected patients as compared to moderately affected 
patients. Severely affected patients also evidenced 
increased and highly significant (P < 0.001) 
concentrations of total platelets, CRP, and ferritin 
[Table 2]. Thus, significant statistical association was 
observed between disease severity and laboratory 
findings.

Table 1: Associated disease in COVID patients admitted to 
hospital with moderate-to-severe signs

Associated Problem Number Percentage
Hypertension 175 65.05
Diabetes mellitus 103 38.28
Heart disease 30 11.15
Asthma 29 10.78
Other lung disease (COPD/ILD) 11 4.08
Kidney disease 23 8.55
Tuberculosis 05 1.85
No specific disease 47 17.47
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DISCUSSION

In the present study, male patients above 50 years 
of age with some associated disease were the most 
severely affected patients. Similar age and gender bias 
have been reported in many studies on COVID-19.[4,10-12] 
Increased oxygen demand and parenchymal lung 
involvement were shown to be directly associated 
to older age in the current investigation. Previous 
studies[7,13] found that older age and male gender were 
risk factors for severe illness in COVID-19 patients 
with similar results. This study also noticed that 
17.4% of the hospitalized patients had no detectable/
established disease whereas majority of hospitalized 
patients had one or more of cardiac or respiratory 
disease or diabetes. Similar findings have been 
recorded in previous studies on hospitalized COVID 
patients.[4,14,15]

In the current study, individuals with COVID 
had decreased hemoglobin levels. Patients with 
a larger percentage of diabetes, hypertension, 
and general comorbidities, as well as those 
confined to the hospital, had lower hemoglobin 
levels.[7,16] It has been hypothesized that COVID-19 is 
more than simply a pulmonary inflammation, and 
there is hemoglobinopathy, dysregulation of iron 
metabolism causing altered oxygen transport, and 
ultimately oxygen deprivation.[17]

The total WBC count, neutrophils, ESR, D-dimer, 
and ALT were significantly higher in COVID patients 
with severe disease during the present study. Similar 
findings were observed in a previous study in 
Bangladesh (Islam et al.,[4]), Pakistan (Taj et al.,[7]), and 
China (Liao et al.,[18]). Higher WBC count has been 

recorded in previous studies by Islam et al.,[4] and Taj 
et al.,[7] COVID-19 cases are known to be associated 
with prominent elevations of ESR, as compared to 
non-severe cases.[19,20] The inflammatory process and 
the production of acute-phase proteins may produce 
an increase in ESR. D-dimer levels were shown to be 
elevated in previous research by Islam et al.,[4] and 
Taj et  al.,[7] D-dimer levels correlate well with disease 
severity and are a reliable prognostic marker for in-
hospital mortality in patients admitted with COVID-19 
with D-dimer levels being higher in non-survivors than 
in-survivors.[21,22]

Significantly lower lymphocytes were observed 
in COVID patients with severe disease in the present 
retrospective study. Huang and Pranata[23] found 
in a meta-analysis that patients with poor outcome 
have a lower lymphocyte count. Zhou et al.,[6] also 
reported similar findings citing a significant reduction 
of lymphocyte count in the severe COVID-19 group 
compared to the non-severe group. Islam et al.,[4] also 
noticed similar findings.

In the present study severely affected patients also 
evidenced increased and highly significant (P < 0.001) 
concentrations of total platelets, CRP, and ferritin. 
CRP levels have been shown to represent the size of 
lung lesions and disease severity, as well as disease 
changes.[24] Higher plasma CRP levels have also been 
linked to severe COVID-19 pneumonia and extended 
hospitalization.[25,26] It has been hypothesized in 
many studies[27-29] that ferritin may have a significant 
role in inflammation, other than its classical role 
as iron storage, and it seems ferritin is related with 
severity of the disease. Moreover many studies on 
COVID-19 patients also found elevated levels of 
ferritin.[4,7] It was concluded that more than 50 years of 

Table 2: Comparison of laboratory findings in COVID-19 patients with moderate-to-severe disease
Parameter Moderate (n=185) Severe (n=84) Total (n=269) Difference
Hemoglobin (g/dL) 12.38±0.39 10.62±0.10 12.36±0.11 NS
Total WBC (/mm3) 4913.58±359.16 9187.5±369.12 5115.91±307.90 *
Neutrophils (%) 70.4±0.88 73.17±1.34 70.97±0.78 *
Lymphocytes (%) 20.59±0.76 16.1±0.83 19.32±0.62 *
Total platelets (/mm3) 274.32±7.67 361.5±13.88 922.02±62.43 **
ESR (mm at 1st min) 30.9±1.70 41.2±0.54 30.12±1.39 *
CRP (mg/dL) 28.5±2.17 150.9±11.66 41.4±3.06 **
Ferritin (ng/mL) 547.3±38.14 811.85±51.06 659.81±30.93 **
ALT (IU/L) 44.47±2.44 83.12±4.99 50.51±2.29 *
AST (IU/L) 34.51±1.07 29.43±1.24 36.56±0.98 NS
D dimer (µg/mL) 0.47±0.090 0.6±0.051 0.6±0.065 *
LDH (U/L) 376.34±13.86 412.44±13.97 424.65±13.47 NS
Bilirubin (mg/dL) 0.50±0.018 0.6±0.010 0.41±0.017
*Significant at P<0.05, **Highly significant (P<0.001), NS: Non-significant, WBC: White blood cell, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein. 
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDH: Lactate dehydrogenase
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age is a risk factor for COVID-19 and elevated levels of 
D-dimer, ESR, total platelets, CRP and ferritin indicate
severe disease.

CONCLUSION

It was concluded that more than 50 years age is a risk 
factor for COVID-19 and elevated levels of D-dimer, 
ESR, total platelets, CRP and ferritin indicate severe 
disease.
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