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Introduction 

Despite the preventive infection measures, 

COVID-19 infection has taken on the proportions of 

pandemic around the globe. COVID-19 patients present 

with protean manifestations, from flu-like symptoms to 

pneumonia, multiple organ failure and death. Nearly 

20% of patients, with COVID infection, become critically 

ill, with high mortality, ranging from 8% to 33%.1-3   

Excessive inflammation, platelet activation, endothelial 

dysfunction, hypercogulability, and sepsis, along with 

many others, are held responsible for patho-

physiological events in COVID infection. In-turn, these 

translate into different findings, which predict the course 

and prognosis of the disease. In this regard, 

haematological findings are also of paramount 

importance.4,5 

Due to high morbidity and mortality, an early diagnosis 

of COVID infection is essential. The definitive diagnosis 

of this disease is made by a positive PCR test for the 

COVID antigen. Limited resources, insufficient training of 

the men power, and many other confounding variables 

justify the identification of some inexpensive parameters 

which can reflect the presence of this disease. These, to 

a larger extent, can help manage the disease and can 

help differentiate severe from non-severe cases.6 

Standard guidelines for COVID-19 also give weightage 

to radiological, haematological, and biochemical 

parameters. Complete blood counts (CBC) are easily 

performed and inexpensive. Different parameters of 

CBC like, leucocyte count, absolute neutrophils and 

lymphocytes count and their ratios are of importance in 

this regard.7-9 

Out of different pathogenetic mechanisms, underlying 

the severity of COVID infection, cytokine storm is now 

well established. Interleukin -6 (IL-6) is a key molecule in 

stimulating cytokine storm.10 Criterias, clinical and 

diagnostic, are proposed to find out the risk of a 

cytokine storm. In lab tests, parameters reflecting 

inflammation, immune dysregulation, and 

hypercoagulability are of pivotal significance, in 

diagnosing cytokine storm. The majority of the patients, 

in cytokine storm, validate these criteria`s. 11 

Haemostatic changes, observed in COVID patients, are 

detrimental in deciding the course and outcome of the 

COVID disease. 2,12 Pulmonary complications and acute 

respiratory distress syndrome, seen in COVID, have a 

clear thrombo-embolic component.2 Endothelial cell 

infection can induce endothelial damage and 

dysfunction/activation, which in turn, triggers 

coagulation cascade.2,13-19 

Deranged hematological parameters and haemostatis 

are commonly observed in the progression of the 

COVID infection.20,21 In this scenario speedy inexpensive 

laboratory testing can be helpful to provide clinicians 

with suitable information for rational medical resource 

allocation to reduce patient morbidity and mortality. 22 

Because of its severity, it would be valuable to explore 

risk factors of severity and mortality in patients with 

COVID-19 disease. It can help in adopting timely 

measures and interventions, to enhance the cure rate.23-

25 

Studies showed that besides age, haematological 

parameters including, 1: Neutrophil lymphocyte 

ratio(NLR), D-dimer are significant predictors of disease 

severity and mortality.17,26-30 Elevated D- dimer level is a 

risk factor for the development of Deep vein thrombosis 

(DVT) or pulmonary embolism and can predict both 

severity and mortality.2,31,32 British Thoracic Society, 

based on risk stratification, suggested prophylactic low 

dose heparin in COVID patients with D-dimer more than 
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3000 ng/ml, while D-dimer more than 1000 ng/ml is an 

independent risk factor for the critical disease.4,14,33 

SARS-CoV2 infects type–II pneumonocytes via 

angiotensin converting enzyme 2 (ACE 2) receptors. 

These, in –turn, triggers the phenomenon culminating in 

a characteristic Pulmonary Intravasular Coagulation 

(PIC).34 Cytokine storm, increased expression of tissue 

factor on endothelium, and excessive recruitment of 

neutrophils and macrophages, all potentiate 

intrapulmonary activation of coagulation. Thrombosis 

observed is primarily intrapulmonary, but can proceed 

to systemic thrombosis in a subset of patients. This 

hypercoagulability may be attributed to endothelial 

dysfunction, elevated circulating platelet microparticles, 

neutrophil extracellular traps (NATs), and elevated 

inflammatory cytokines.18,24,29,35,36 Resistance to 

fibrinolysis could be an additional underlying 

mechanism to the hypercoagulable state that 

predisposes to thrombosis.37 Majority of the patients 

with COVID -19 infection show high levels of a pro-

inflammatory cytokine, IL-6. IL-6 induces tissue factor 

gene expression in endothelial cells and moncytes, 

fibrinogen synthesis, and platelets production.10 

Markedly increased D-dimers, increased fibrinogen, 

unusual anaemia and haemolysis, unpronounced 

PT/APTT prothrombin time or activated partial 

thromboplastin time, mild thrombocytopenia, 

uncommon bleeding, marked pulmonary involvement 

and evident thrombosis are characteristic findings in 

COVID coagulopathy. As compared to it, DIC is 

characterized by a moderate increase in D-dimers, 

decreased fibronegen, evident anaemia and 

haemolysis, pronounced prolongation of PT/APTT, 

severe thrombocytopenia, unusual thrombosis, 

prominent bleeding and mild pulmonary 

involvement.12,28,39-41 

High NLR with lymphopenia suggests aggravated 

infection and is difficult  to control.23  Lower count of 

lymphocytes and a higher count of neutrophils, with high 

neutrophils -to- lymphocytes ratio (NLR) in the severely 

infected  COVID-19 patients compared with the mildly 

infected group are registered in may studies.42-47Age 

more than 50 years with an NLR of more than 3.13 

predicts course towards a critical illness.43,48 In COVID - 

sepsis, neutrophils are hyper-activated along with 

depletion of CD4 lymphocytes, as a result of 

apoptosis.40,49 Patients who died from COVID -19 are 

reported to have significantly lower lymphocytes count. 

This reflects exhausted adaptive immune system.50-54  

Monitoring haematological and coagulation parameters 

might provide a reliable and convenient method for 

classifying and predicting the severity and outcomes of 

patients with COVID-19. High NLR and elevated D-dimer 

levels can be considered as independent risk factors in 

assessing the severity of COVID -19 disease. 
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