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The heterogeneous disease course of COVID-19 is unpredictable and most patients experiencing mild self-limiting symptoms to cytokine storms, 30% of cases may require hospitalisation, and up to 17% need intensive care support for acute respiratory distress syndrome (ARDS), hyperinflammation and multiorgan failure. An immune dysfunction with a hyperactivity of T lymphocytes and the release of pro inflammatory cytokines including IL-2, IL-6, IL-7, MCP1, and TNF alpha, which contributes to increase in classical inflammatory biomarkers such as PCT and CRP and are found to be higher in the severe forms of the disease. Furthermore, the use of therapies targeting inflammation to reduce the deleterious effects of the cytokine storm appear to be necessary The identification of patient’s ventilatory requirements has been paramount to healthcare structuring and resource management. Biomarkers that significantly correlated with the disease severity include CRP, IL-6, LDH and IL-10. IL-6 and CRP are most significantly indicative of the level of respiratory support and closely associated with increased fraction of inspired oxygen delivery and radiological evidence of acute respiratory distress syndrome (ARDS). IL-6 is a potent proinflammatory cytokine which stimulates CRP and has been identified as a driver of the COVID-19 cytokine storm associated with poor outcome. An IL-6 cut-off value of 80 pg/ml is highly indicative of respiratory failure. A cut-off of 3.27 pg/ml for IL-6 and a 37 mg/l cut-off for CRP indicate requirement of intubation. Pre-selecting patients with the worst prognosis and most severe disease on the basis of highly elevated IL-6 may justify anti-interleukin immune therapy and the trial use of anti-IL-6 monoclonals as one of the therapies for COVID-19. 
IL-10 is a macrophage activated immunoregulatory cytokine which inhibits the expression of Th1 cytokines and enhances B cell stimulation. Elevated levels are therefore likely in response to the proinflammatory cytokine milieu, inherent to severe disease and reflect a functioning immune system. The binding of COVID-19 to the Toll Like Receptor (TLR) causes release of pro-IL-1β which is cleaved by caspase-1, followed by inflammatory activation and production of active IL-1β which is a mediator of lung inflammation, fever and fibrosis. IL-1β has been shown to be raised in COVID-19 infection and initial trials of the IL-1β antagonist Anakinra appear to reduce the need for mechanical ventilation and mortality in severe cases. Neurological presentations were inversely associated with the other disease markers of severity with IL-6, TNFα, IL-10, CRP, D-dimer and LDH which were all significantly lower in patients with neurological diseases. Severe COVID-19 cases have elevated levels of biomarkers of cardiomyocytes injury such as Troponin I, CK-MB, CK and myoglobin. 
Hematological changes encountered in the course of the novel coronavirus infection are common and concern mainly white blood cells and platelets and notably lymphopenia and thrombocytopenia, are associated with severe form of the disease. Increased D-dimers levels might be the result of disseminated intravascular coagulation and reflect thromboembolic risk in severe COVID-19 cases. Decreased platelet counts and increased prothrombin time in patients with covid-19 are probably due to consumption coagulopathy as a result of an abnormal increase in the activation of procoagulant pathways. Anemia, increased neutrophil-to-lymphocyte ratio (> 8), platelet-to-lymphocyte ratio (> 192), and D-dimer level (> 0.9 mg\L) at time of admission could be simple available predictors for severe COVID-19 infection. .D-dimer levels have prognostic value and correlate with disease severity and a level of >2.0 μg/ml on admission could predict mortality . D-dimer can be an early marker to guide management of Covid-19 patients and recommended as a part of the risk stratification criteria to decide anticoagulation. Treatment with low molecular weight heparin (LMWH) is associated with reduction in levels of D-dimer, fibrin degradation products and also in IL-6 levels suggesting a potential anti-inflammatory effect. Tocilizumab has been considered for patients with severe and extensive lung disease with elevated IL-6 levels but evidence is conflicting. COVID-19 severity is associated with lower serum concentrations of sodium, potassium and calcium. Ferritin is a key mediator of immune dysregulation and many individuals with diabetes exhibit elevated serum ferritin levels, and it is known that they face a higher probability to experience serious complications from COVID-19. Numerous liver biomarkers abnormalities have been described as being associated with COVID-19 encompassing increased levels of total bilirubin, transaminases, γ-GT, LDH, and low albumin levels and some of these biomarkers (ASAT/ALAT, γ-GT, LDH) have a significantly higher level in severe cases. Higher levels of urea nitrogen and creatinine occur among COVID-19 severe cases
[bookmark: _GoBack]SARS-CoV-2, the virus that causes COVID-19, has two main proteins that the humoral immune system, which is responsible for antibody production, responds to. These are the Spike (S) protein and the nucleocapsid (N) protein. Immunodominance shift could be detected by measuring five immune response markers: IgG1, IgM and IgA1 responses to S protein and antibody-dependent complement deposit, IgM and IgA2 response to N protein. Endothelial dysfunction is of particular concern in COVID-19 and early intervention that ameliorates endothelial dysfunction such as defibrotide and heparanase inhibitors, have been proposed theoretically to prevent the progression of COVID-19. Thus, the immunological, inflammatory, and coagulative cascades are closely interlinked and future studies should explore novel biomarkers, such as non-coding RNAs or proteomics, for disease progression and severity.   
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