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Severe COVID-19 Manifestations

Occurrence of Cytokine Storm (i.e. increase in inflammatory markers, mainly IL-6) 
is a marker of progression towards severe disease.

MGH Grand Rounds, March 14th, 2020

Recruitment of macrophages and neutrophils 
to lung tissue:

Acute Lung Injury



VIRCHOW’S TRIAD



Pathogenic Changes Observed in Lungs of COVID-19 Patients

Yao et al. Chinese Journal of Pathology.2020

Pathological features in lungs greatly resemble those seen in SARS and MERS infection 

Bilateral diffuse alveolar damage with cellular fibromyxoid exudates is commonly observed 

Microthrombi formation in various 

organs.



Mechanisms of Cardiac Injury 



Mechanisms of coagulopathy in COVID-19

Bikdeli B, et al. J Am Coll Cardiol. 2020



Tang et al.; J Thromb Haemost, 2020

Hypercoagulability in COVID-19 Patients

Heparin Users

Non-Heparin Users

28-day Mortality

Prophylactic Anticoagulation 
Helpful in Patients with Abnormal 

Parameters?

Coagulation Abnormalities Associated with 
28-day Mortality in COVID-19 patients.



Anticoagulation and survival

Paranjpe I, et al. JACC. 2020 [Epub ahead of print]

2,773 patients hospitalized with laboratory confirmed COVID-19



Anticoagulation Guidance for COVID-19

If thrombosis is the major reason for multiorgan failure, 
then anticoagulation is important. 



COVID-19 & Anticoagulation 

• When to start?

• Which drug?

• Which dose?

• How long?

Early

LMWH

Prophylaxis (early) 

2 weeks post discharge (NOAC)



Oral Anticoagulant Therapies and Drug-drug interaction: Considerations in COVID-19 Patients 

Bikdeli et al. JACC 2020



Mortality of Patients with COVID-19 +/- CVD

Guo et al., JAMA, 2020

▪ Myocardial injury is significantly associated with
fatal outcome of COVID-19

▪ The prognosis of patients with underlying CVD but
without myocardial injury is relatively favorable.

▪ Inflammation may be a potential mechanism for
myocardial injury.

It is reasonable to triage patients with COVID-19 according to the presence of underlying CVD and evidence of 

myocardial injury for prioritized treatment and even more aggressive strategies.



• Clinicians are advised to only measure troponin if the diagnosis of acute MI is being considered on clinical 

grounds and an abnormal troponin should not be considered evidence for an acute MI without corroborating 

evidence

• Use of echocardiography or coronary angiography for COVID-19 patients with myocardial injury or elevated 

natriuretic peptide should be restricted to those patients in whom these procedures would be expected to 

meaningfully affect outcome.

• No data exist to suggest benefit from anti-platelet or anticoagulant therapy for those with acute myocardial 

injury with the exception of those with Type 1 MI.



• Deferral of all elective coronary, structural and vascular diagnostic/interventional procedure among stable patients 

with non-lifethreatening conditions

• In NSTEMI, efforts should be made in differentiating type 1 vs. type 2 MI.

• In NSTEMI, medical management should be considered appropriate except in unstable pts (ongoing chest pain, 

hemodynamic or electrical instability secondary to the ACS).

• Fibrinolysis to be considered an option in low-risk STEMI patients with confirmed COVID-19

• If primary PCI for STEMI and unknown COVID19 status, personnel should wear appropriate PPE during the case.



Oral Antiplatelet Therapies and Drug-drug interaction: Considerations in COVID-19 Patients 

Bikdeli et al. JACC 2020



Don’t forget….

• Most COVID-19 patients are asymptomatic/mild symptoms.

• Patients with cardiovascular disease and with cardiovascular risk 
factors (i.e., HTN) more commonly affected.

• Many of these patients already on antiplatelet therapy.

• Don’t switch therapy if patient is asymptomatic/mild symptoms!


