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ABSTRACT  

In confirmed positive patients, the purpose of this study is to assess the relationship 

between Coronavirus Disease 19 (COVID-19) and the primary complete blood count 

(CBC) parameters. In a retrospective cross-sectional study, 192 files of patients with a 

confirmed diagnosis of COVID-19 who were being treated at Govt medical College 

&Hospital Rajouri in India were randomly chosen as a study group for haematological 

parameters, and an additional 192 files of patients without a confirmed diagnosis of 

COVID-19 whose medical histories did not include any conditions that might have an 

impact on their haematological profile were chosen as a control group. The control 

group's gender, age, and nationality were matched to those of the study group. In 

contrast to COVID-19 negative patients, anaemia and thrombocytopenia 

weresignificantly more common in COVID-19 positive patients.However, the prevalence 

of leukopenia did not differ statistically between the two groups, but the positive 

individuals were 3.4 times more likely to be anaemic and around 5.3 times more likely 

to be thrombocytopenic. The median values for mean cell volume (MCV), total white 

blood cell (WBC) count, lymphocyte count, and basophil count between the two groups, 

however, did not indicate any statistically significant differences. Further research is 

advised to corroborate these findings because severe positive individuals may have 

highly developed anaemia and thrombocytopenia. 
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INTRODUCTION 

Three new coronavirus subtypes have developed in the past 20 years during epidemics that 

are extremely concerning on a worldwide scale. These are the Severe Acute Respiratory 

Syndrome Coronavirus (SARS-COV), Middle-East Respiratory Syndrome Coronavirus 

(MERS-CoV), and Severe Acute Respiratory Syndrome Coronavirus-2, in that order [1]. 

Broad commonalities can be seen in how they appear, including a tendency to escalate to 

severe symptoms that are frequently accompanied by high rates of morbidity and mortality. 

Despite this, a comparison of their clinical manifestations and consequences reveals a distinct 

diversity of the corresponding processes [2]. 
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Millions of individuals worldwide are being severely affected by the dangerous COVID-19 

new coronavirus, which is quickly mutating and spreading over the globe [3]. SARSCoV-2 

(Respiratory Syndrome Coronavirus 2), a zoonotic positive-strand RNA virus, is the disease's 

culprit [4]. Serious economical and health problems have been brought on by the sickness [5, 

6]. Patients who have COVID-19 symptoms typically exhibit moderate clinical symptoms 

when they first become ill, such as a dry cough, fever, and changes in taste or smell, and they 

typically bounce back within a few days [7, 8].However, patients with severe symptoms, 

particularly those who have coexisting conditions like chronic diseases, may quickly progress 

to develop pneumonia and acute respiratory distress syndrome days after the onset of the 

disease, with a higher mortality rate [8, 9], indicating that COVID-19 causes a multisystem 

disorder [10]. Since the first reports treated COVID-19 as if it were merely pneumonia, 

accumulating data have shown that intravascular coagulation and coagulopathy are frequent 

in highly infected individuals, increasing the death rate [11, 12]. These findings indicated that 

the coagulation pathway is very active in people with COVID-19 infection [10, 13]. 

Peripheral eosinophils and neutrophils were shown to be significantly altered in COVID-19 

patients in a number of haematological laboratory examinations into lymphocytes, raising the 

intriguing possibility that they may serve as markers for both disease progression and 

treatment efficacy [14]. Importantly, some research also raises the possibility that 

haemoglobin (Hb) levels may fall as a result of COVID19 infection [15, 16]. This alleged 

connection to different forms of pneumonia had already been documented [17].In order to 

compare COVID-19 hospitalised cases in India to nonpositive cases, we performed a 

retrospective analysis to assess the relationship between COVID-19 and the major blood 

parameters, including the Hb concentration, other red blood cell (RBC) indices, TWBCs, and 

platelet indices. 

 

MATERIALS AND METHODS 

To compare Hb concentration, RBC counts, RBC indices, WBCs, and platelet indices 

between confirmed positive hospitalised cases and negative subjects, a retrospective, 

hospital-based, cross-sectional study was carried out at Govt medical College and Hospital 

Rajouri in India from January to February 2022. 

As a study group for Hb, RBC counts, and red cell indices, 192 anonymous COVID-19 

patients' files were chosen at random from medical records and clinical laboratory records. 

As a control group, 192 files matching to COVID-19-negative patients who were matched for 

age, gender, and country but had no prior history of blood disorders were chosen at random. 

A positive Reverse-Transcriptase-Polymerase-Chain-Reaction (RTPCR) SARS-CoV-2 assay 

result supported the diagnosis of COVID-19 [18, 19]. The COVID-19 investigation's samples 

were collected utilising nasopharyngeal swab swabs. 

If a hospitalised positive case or a hospitalised negative case had a history of a condition that 

might affect the haematological profile, was taking medication that might affect the complete 

blood count (CBC), had liver or cardiovascular disease, or was being treated for any of these 

conditions, they were identified and then excluded. The institutional ethical committee gave 

its approval to the project. 

The Statistical Package for the Social Sciences (SPSS Software version-25; IBM Corp., 

Armonk, NY, USA) was used to enter the laboratory results as well as the clinical and 

personal data that was taken from the patient files. It was then corrected and coded. 

According to the relevance of the test for normality, continuous data were represented and 

presented as mean standard deviation (SD), with the data being normally distributed. The 

nonnormally distributed data were applied using the median interquartile range (IQR). The 

Mann-Whitney U test was used for nonnormally distributed data and the independent 
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Student's t test was used for normally distributed data to compare continuous variables. The 

cut-off point for significance was chosen to be a p value of 0.05 or less. 

 

RESULTS  

In this study, the gender distribution of the COVID-19 patients and the control group 

revealed that 110 patients (57.2 %) and 82 (42.7 %) were female and males, respectively. The 

COVID-19 patient group's median age was 49 ± 23:75, whereas the non-COVID-19 patient 

group's median age was 45 ± 26:0, with a non-significant difference in age (p = 0:165). 

Comparing COVID-19 patients and the non-COVID-19 control group's haemoglobin 

concentrations, RBC counts, and red cell indices is shown in Table 2. According to our 

findings, the median values of mean cell haemoglobin (MCH), mean RBC count, haematocrit 

(Hct), and mean cell haemoglobin concentration (MCHC) are all substantially lower in 

COVID-19 patients than in the control group (p ≤ 0:01,p ≤ 0:01, p = 0:041, and p ≤ 0:01, 

respectively). When compared to the control group, the median values of the red cell 

distribution width (RDW) in COVID-19 patients statistically significantly increase (p 0:01). 

The MCV median values, however, did not indicate a significant distinction between the two 

groups (p = 0:264).  

The median values of the eosinophil count and platelet count among COVID-19 patients 

were significantly lower than those of controls (p ≤ 0:01 and p ≤ 0:01, respectively), as 

shown in Table 3. Comparing COVID19 patients to the control group, the median values of 

Mean Platelet Volume (MPV) revealed a statistically significant rise (p ≤ 0:01). The median 

results for the basophil count, lymphocyte count, and total white blood cell count, however, 

did not reveal a discernible difference between the two groups. 

Table 1: Distribution of age and genderof the COVID-19 patients and the control group 

Variables COVID-19 patients 

N (%) (n=192) 

Non COVID-19 patients 

N (%) (n=192) 

P value 

Gender 

Males 

Females 

 

110 (57.2) 

82 (42.7) 

 

110 (57.2) 

82 (42.7) 

0.165 

Age (yrs) 

18-98 

 

49.00 ± 23.75 

 

45.0 ± 26.0 

 

Table 2: Comparison of hemoglobin concentration, RBC counts, and red cell indices of 

the COVID-19 patient and the non-COVID-19 patient control group 

Parameters COVID-19 patients 

N (%) (n=192) 

Non COVID-19 patients 

N (%) (n=192) 

P value 

Hb (g/dL) 11.23 ± 3.49 12.39 ± 2.43 ≤0.01∗ 

PCV (L/L) 33.39 ± 9.33 37.89 ± 7.23 ≤0.01∗ 

RBCs (×101
2
 /L) 4.16 ± 1.28 4.44 ± 0.86 ≤0.01∗ 

MCV (fL) 84.90 ± 9.30 85.7 ± 58.00 0.264 

MCH (pg) 27.60 ± 3.70 27.70 ± 3.20 ≤0.041∗ 

MCHC (%) 33.10 ± 1.90 32.50 ± 1.70 ≤0.01∗ 

RDW (%) 15.34 ± 3.78 14.89 ± 2.60 ≤0.01∗ 

 

Table 3: WBC and platelet indices of the COVID-19 patient and the non-COVID-19 

patient control group 

Parameters COVID-19 patients 

N (%) (n=192) 

Non COVID-19 patients 

N (%) (n=192) 

P value 

Total WBC count (× 10
9
 /L) 7.69 ± 4.14 7.91 ± 4.28 0.983 
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Neutrophil (%) 62.9 ± 20.4 61.5 ± 25.5 0.173 

Lymphocyte (%) 25.1 ± 17.9 24.64 ± 21.9 0.604 

Monocyte (%) 8.4±3.6 8:1±3:97 0.591 

Eosinophil (%) 1.8±2.9 2.2 ± 3.2 ≤0.01∗ 

Basophil (%) 0.6 ± 0.6 0.8 ± 0.7 0.124 

Mean Platelet Volume (MPV) 9.4 ± 1.8 9.01 ± 1.8 ≤0.01∗ 

Platelet count (× 10
9 

/L) 249.2 ± 128.1 305.01 ± 161.0 ≤0.01∗ 

 

DISCUSSION 

The majority of participants in this study (110, 57.2%) were male, with a median age of 49:0 

± 23:75. In research by Usul and collaborators [20], 52.1% of the patients were male, with a 

median age of 47. This conclusion is consistent with other studies reporting comparable 

outcomes. According to Liang et al. [18], the median age of all cases was 59, and around 

56% of them were male. In addition, Chen et alstudy's [19] stated that the median patient age 

was 41 and that 56% of the patients were men. In another study, the mean age was 61:67 

15:60 and 72% of the participants were men. According to Usul et al. [20], the average age 

was 46:2 15:5 years, and 69.3% of the population was male. This finding may be explained 

by epidemiological studies' findings that men are more likely than women to contract 

COVID-19 because of biological variations in the immune system and genetic variables [21, 

22]. Males are more contagious than females due to lifestyle factors such drinking alcohol, 

smoking, and a lack of commitment to social distance [18]. Additionally, according to Bwire 

and colleagues [21], women were behaving more responsibly toward the COVID-19 situation 

than men were. However, according to other scholars, the ratio of men to women was equal 

[23]. 

We discovered that COVID-19 individuals had significantly lower median values for Hb 

concentration, RBC count, HCT, MCH, and MCHC when compared to controls. This result is 

consistent with research by Yuan and colleagues [24], who discovered that patients who were 

severely and critically ill had considerably decreased RBC and Hb, as well as with another 

study [25], which reported a rapid reduction in Hb and RBC among COVID-19 patients. 

Furthermore, a study by Mei et al. [26] discovered that patients with severe COVID-19 had 

considerably lower levels of the red blood cell parameters (RBC, Hb, and HCT). Although 

the precise mechanism by which COVID-19 induces anaemia is not entirely understood, it 

has been proposed that it does so by preventing erythropoiesis in the bone marrow. 

Contrarily, Hb levels were discovered to be considerably greater in COVID-19-positive 

patients than in COVID-19-negative individuals, according to Usul et al. [20].The 

discrepancies in the study population's characteristics, such as the prevalence of underlying 

chronic diseases and cigarette smoking, which may have a direct impact on the RBC profile, 

may be the cause of this disparity from our results. According to the authors' statements [20, 

27], those elements were not the exclusion criteria. Most COVID-19 patients had a normal 

CBC upon admission to the hospital, according to Fan and his coworkers [28]. 

The COVID-19 patients in this study exhibit a statistically significant increase in RDW 

median values compared to the control group. This result is consistent with Lee and 

coworkers' [29] finding that nearly half (49.7%) of COVID-19 hospitalised patients had 

elevated RDW values at presentation, and with Wang et al[30] 's finding that the severity of 

COVID19 was associated with significantly higher RDW-CV and RDW-SD morphological 

parameters.The median values of the eosinophil count and platelet count among COVID-19 

patients were significantly lower than those among controls, according to the current study. 

This result is consistent with earlier studies [23, 31–34]. Patients with COVID-19 frequently 

experience thrombocytopenia as a result of thrombopoiesis inhibition, immunological platelet 

destruction, and consumption brought on by lung injury [35]. 
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CONCLUSION  

Due to low Hb concentration, COVID-19 patients may experience anemia-related 

consequences as hypoxia and coronary and pulmonary failure. Patients with COVID-19 may 

also experience bleeding issues due to thrombocytopenia. Therefore, packed RBC and 

platelet transfusions may help to treat and prevent problems like anaemia and bleeding, which 

will lower the death rate from COVID-19 infection. 
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