COVID-19 infection thrombosis due to hemagluttination of antibodies and COVID-19 antigens bound to erythrocytes 
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A new pathogenic virus, COVID-19, appeared in 2019, in Wuhan, China, typically causing fever, cough, diarrhea and fatigue and significant mortality (Mao, 2020). COVID-19 has also shown about 80% genetic similarity to the Severe Acute Respiratory Symptom (SARS) virus, which is already known to be derived from a bat virus (Ye, 2020). Arterial thrombosis and venous thrombosis, variously attributed to long term patient immobilizations, inflammation, autoimmune reactions or endothelial cell damage to the blood vessels, have also been reported for COVID-19 infections (Bikdeli, 2020; Kollas, 2020). 

However, there is another explanation for thrombosis (blood clots) in many patients infected with COVID-19. Viruses and other pathogens evolve traits to best endure in whatever conditions they normally encounter. And these viral traits can carry over to infections of other species. For example, some bat viruses can display a high replication rate in host cells after transmission to secondary hosts of other species, such as in the case of viruses that originally evolved high replication rates while they infected animals such as bats and thereby were selected by the immune responses of bats (Brook, 2020). This is characteristic of several enveloped RNA viruses from bats, including Severe Acute Respiratory Syndrome (SARS) virus of the genus Betacoronavirus (Brook, 2020; Flint, 2015).

If the bat origin of COVID-19 is taken as a starting premise, the COVID-19 virus will have evolved to best endure the immune system of a bat. How could a virus best endure attack from a bat immune system? The bat immune system is faster than most mammals, with a continuous production of interferon-α, but it is not proinflammatory and it achieves infection tolerance, with even normally antiviral NK cells having expression of inhibitory receptors that could restrain the NK cells from attacking virus infected cells (Pavlovich, 2018; Zhou, 2016). Therefore, the main remaining bat immune response threat to the virus infected cells would be from CD4 T cells enabling cytotoxic CD8 T cells to kill the virus infected cells (Punt, 2019a). 
Almost all T cell activations require that an antigen (i.e., a molecular pattern that a patient's immune system recognizes as foreign to the patient) be presented on a specific surface protein known as a major histocompatibility complex (MHC) (Alberts, 2015). T cells predominantly are α:β T cells with this MHC requirement for antigen presentation to activate α:β T cells, such as MHC class II for presentation to CD4 T cells and MHC class I for presentation to cytotoxic CD8 T cells (Alberts, 2015). 
Among the antiviral defenses of the bat immune system, a continuous high production of interferon-α is one the main characteristics (Zhou, 2016). One of the main antiviral consequences of continuous production of interferon-α is an increased expression of MHC class I for antigen presentation of the virus to cytotoxic CD8 T cells (Murphy, 2012a). Therefore, bat viruses subject to natural selection in bats would evolve to avoid or minimize these T cell attacks by preferentially infecting any cells that have little or no MHC class I expression that could present antigens of the virus to cytotoxic CD8 T cells. This also suggests that bat viruses could evolve some mechanism, such as a surface protein, to choose cells with little or no MHC expression for viral attachment before infection of a cell.
Red blood cells (i.e., erythrocytes), just like neurons, normally express little or no MHC Class I proteins that could be used to present viral antigens to cytotoxic CD8 T cells (Alberts, 2015; Giles, 1987; Murphy, 2012b; Roe, 2020).  Therefore, erythrocytes, neurons and any other cells with low MHC Class I expression would be among the preferred cellular infection targets for bat viruses. Could COVID-19 virus attach to human erythrocytes? It is already known that human coronavirus, including SARS of the genus Betacoronavirus, can attach to sialic acid receptors on human cells and human erythrocytes do express sialic acid receptors, so COVID-19 infection of human erythrocytes is entirely possible (Punt, 2019; Tortorici, 2019).  
The viral infection of such cells can go undetected by CD8 T cells. But mammalian erythrocytes are nonnucleated cells that theoretically cannot support viral replication, so erythrocytes are actually an dead end path for viral infection (Murphy, 2012b). But since replication can happen in neurons and other cells with little or no MHC, a virus trait for seeking cells with little or no MHC can still evolve by natural selection replication in nucleated cells, such as neurons.

Antibodies, unlike T cells, can bind to antigens that lack MHC protein presentation (Punt, 2019b). The final step after viral infection of erythrocytes would be antibody binding to viral antigens on the surfaces of the erythrocytes (red blood cells), resulting in a clumping reaction called hemagglutination (Punt, 2019c). Hemagglutination is commonly seen when hemagglutinin glycoproteins on viruses, such as an influenza virus, an orthmyxovirus, bind to sialic acid on erythrocytes and enable an antibody induced agglutination (Punt, 2019c). Many viruses can cause hemagglutination and antibody induced hemaagglutination is widely used in antibody tests for many viruses, including some coronaviruses, orthmyxoviruses (influenza viruses), and paramyxoviruses (Punt, 2019c). Needless to say, this is not a helpful event in either arterial or venous blood vessels, because it is known that hemagglutination can lead to thrombosis (blood clot), embolisms (obstructions in blood vessels), ischemia (insufficient blood flow due to a blocked artery) or cardiac infarction (heart attack) (Shah, 2014). 
In conclusion, reports of widespread blood clots in patients infected with the COVID-19 virus can be explained as a logical consequence of the unique traits of a bat virus infection and hemagglutination of erythrocytes by antibody binding to viral antigens, which sets off a chain of events leading to thrombosis. The resultant blood clotting in the major arteries, veins and smaller blood vessels of the lungs of many patients naturally makes this a major public health challenge, especially for patients put on ventilators or patients immobilized for a long term.
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