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SARS-CoV-2 

Pathophysiology
• SARS-CoV-2 is a single-stranded positive-sense RNA virus (Betacoronavirus genus). 

• The first step of coronavirus infection is the binding of the coronavirus spike (S) protein to the 

cellular entry receptor, angiotensin converting enzyme 2 (ACE2).

• Besides receptor binding, the proteolytic cleavage of coronavirus S proteins by host cell-derived 

proteases is essential to permit this fusion. SARS-CoV-2 has been shown to use the cell-

surface serine protease TMPRSS2 for priming and entry of the virus.  

• ACE2 is expressed in various human organs including oral and nasal epithelium, 

nasopharynx, lung, small intestine, kidney, spleen, liver, colon, brain and also the vascular 

endothelium. However, its expression in the lungs is relatively lower when it is compared to 

other organs. 

• In fact, TMPRSS2 is mainly expressed in the human respiratory tract and thus strongly 

contributes to both SARS-CoV-2 spread and pathogenesis.

• After entry of the SARS-CoV-2 into the host cells, it starts to express and replicate its genomic 

RNA to produce full-length copies that are incorporated into newly produced viral particles.



V'kovski P, et al. Nat Rev Microbiol. 2021 Mar;19(3):155-170.

- Binding to ACE2 receptors (Wide tissue distribution)

- IFN suppressing effects —> Lymphopenia ! 

- IFNs are the main defense mechanism for viral 

infections.

- Immune escape until the late stages of the disease

- High level of tissue destruction



Thrombosis in COVID-19

• Severe endothelial injury + intracellular 

virus 

• Thrombosis with microangiopathy. 

• Microthrombi were 9 times > H1N1

• New vessel growth — 2.7 times >H1N1

Ackermann M, et al. N Engl J Med. 2020 Jul 9;383(2):120-128.
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Ackermann M, et al. N Engl J Med. 2020 Jul 9;383(2):120-128.



Thrombosis in COVID-19

Zulfu A, et al. J Clin Transl Res. 2021 Aug 4;7(4):479-484.

Coronavirus disease 2019 morbid pulmonary pathology: What did we learn from autopsy examinations?



COVID-19 and the Risk of 

Thrombosis



Thrombotic Events in 

COVID-19

Klok FA, et al. Thromb Res. 2020 Jul;191:148-150.

Confirmation of the high cumulative incidence of thrombotic complications in critically ill ICU patients with 

COVID-19: An updated analysis.



Laboratory Abnormalities in 

COVID-19
• Lymphopenia (anti-IFN properties and high level of tissue damage)

• Increased LDH 

• Increased inflammatory markers

• C-reactive protein

• D-dimer (correlates with poor prognosis)

• Ferritin 

• Interleukin-6 (IL-6) - (correlates with poor prognosis)

• Fibrinogen



Coagulation Abnormalities in 

COVID-19

• Thrombocytopenia 

• Prolongation of the PT

• Relatively normal aPTT

• Increased vWF and increased thrombomodulin 

(endothelial damage)



Auto-immune Antibody 

Formation in COVID-19
• Some of the antibodies that have been reported during the course of COVID-19: 

• Anticardiolipin (aCL), 

• Lupus anticoagulant(LAC), 

• Beta2 glycoprotein I (b 2GPI), 

• Antinuclear antibodies (ANA), 

• p-ANCA, 

• c-ANCA, 

• Anti-CCP and 

• Antiheparin- PF4 (aPF4) antibodies



Coagulation Abnormalities in 

COVID-19



Coagulation Abnormalities in 

COVID-19



Anticoagulation in COVID-19



Anticoagulation in COVID-19

ASH Recommendations



Summary of US and International Guidance 

on Anticoagulant Dosing in Patients 

Hospitalized with COVID-19



Anticoagulation in COVID-19

A. Sharifi-Razavi, N. Karimi, N. Rouhani,COVID-19 and intracerebral haemorrhage: 
causative or coincidental?, New Microbes and New Infections, Volume 35, 2020



• Thank you.


