
ESC Guidance for the Diagnosis 
and Management of CV Disease 
during the COVID-19 Pandemic

Last updated on 21 April 2020



Epidemiology

Impact of Cardiovascular Comorbidities on COVID-19 Infection 
Outcomes

Key points

• CV comorbidities are common in patients with COVID-19 infection;

• Presence of CVD is associated with increased mortality in COVID-
19 infections;

• CVD risk factors and disease correlate with increasing age





Cardiovascular Manifestations and Clinical 
Course of COVID-19 Infection
Key points

• Severe COVID-19 infection is associated with myocardial damage and 
cardiac arrhythmia;

• Monitoring of cardiac toxicity of antiviral drugs is recommended.



Pathophysiology - Mechanism of Disease in 
Relation with the Cardiovascular System
Key points

• The pathobiology of coronavirus infection involves SARS-CoV-2 binding to the host receptor 
angiotensin-converting enzyme 2 (ACE2) to mediate entry into cells;

• ACE2, which is expressed in the lungs, heart and vessels, is a key member of the renin angiotensin 
system (RAS) important in the pathophysiology of CVD;

• CVD associated with COVID-19, likely involves dysregulation of the RAS/ACE2 system due to SARS-
CoV-2 infection and due to comorbidities, such as hypertension;

• CVD may be a primary phenomenon in COVID-19, but may be secondary to acute lung injury, 
which leads to increased cardiac workload, potentially problematic in patients with pre 
existing HF;

• Cytokine release storm, originating from imbalance of T cell activation with dysregulated release 
of interleukin (IL)-6, IL-17 and other cytokines, may contribute to CVD in COVID-19. IL-6 targeting 
is being tested therapeutically;

• Immune system activation along with immunometabolism alterations may result in plaque 
instability, contributing to development of acute coronary events.







Strategies for Diagnosing SARS-CoV-2

Key points
• Diagnosis of COVID-19 relies on a combination of epidemiological criteria 

(contact within incubation period), presence of clinical symptoms as well as 
laboratory testing (nucleic acid amplification tests) and clinical imaging 
based tests;

• Antibody and SARS-CoV-2 antigen based enzyme-linked immunosorbent 
assay (ELISA) tests are under development and are not yet fully validated;

• Widespread testing proves efficient in the containment phase of the 
epidemic;

• Quality of sample collection (deep nasal swab) and transport (time) to 
laboratories are essential to avoid false negative outcomes;

• Lung computed tomography (CT) imaging may be used as a key diagnostic 
test in COVID 19.



















Patients

Key points

• CV patients should be always protected from the exposition to SARS-CoV-2 infection, in particular 
because of the worse outcome for this patient group;

• Patients should be educated on how to protect themselves from virus contact and the 
information should be preferably provided in illustrative format (e.g. below Figure 7).

• Patients admitted to the ward services should stay in the hospital for the shortest time possible, 
minimizing both professionals and patient’s exposure to the virus;

• Enough resources should be kept active to cope with all the CV emergencies both for COVID-19-
free and for infected patients;

• Any elective admittance for diagnostic or therapeutic purposes that may be postponed should not 
take place during the virus outbreak (complying with the purpose of not overwhelming 
institutions with non-urgent hospitalizations and at the same time with the obligation of not 
making stable CV patients unnecessarily exposed to virus infection);

• Staff members should be educated to respect barrier measures and dedicated lounge where 
social distancing is possible should be provided.

https://www.escardio.org/Education/COVID-19-and-Cardiology/ESC-COVID-19-Guidance#fig07




Triage Systems (Reorganization and Redistribution)
Overriding Principles of Triage

Key points

• The high priority given to patients with COVID-19 infection may 
compromise the rapid triage of non-COVID-19 patients with CVD;

• A proper patient triage favours the right in-hospital allocation based 
on the infective status and allows the prompt adoption of protective 
measures both by HCP and by patients;

• Acute cardiac patients accessing the intensive cardiac care unit (ICCU) 
or the catheterization laboratory in a fast track fashion should be 
considered as likely SARS-CoV-2 positive, until they are proved not 
infected.



Hospital and Ambulance Networks

Key points

• A contained number of hospitals equipped with a catheterization 
laboratory operating 24 hours/7 days should still maintain their hub 
role for the management of time-dependent acute CVD;

• Resources and cardiac specialists should be concentrated in the hub 
centres to guarantee the appropriate acute treatment to all the 
cardiac patients in need of it;

• The ambulance networks should be rearranged according to the new 
hub and spoke organization.



Emergency Department

Key points

• A rearrangement of the ED is mandatory to separate 
suspected COVID-19 patients from patients without SARS-
CoV-2 infection;

• Local protocols to rapidly triage patients with respiratory symptoms 
should be available as well as facilities where patients wait for the 
results of COVID-19 screening tests. Patients with mild, stable 
diseases should be promptly discharged.





Intensive Care Unit and Intermediate Care 
Unit
Key points

• Non-COVID-19 patients with acute CVDs should be preferably 
admitted to COVID-19 free ICUs/ICCUs, mostly available in the COVID-
19 referral centres;

• Care of COVID-19 patients with severe CVDs might be downgraded to 
lower intensity levels, if the patient prognosis is poor 
and ICU/ICCU beds are in short supply.



Diagnosis of Cardiovascular 
Conditions in COVID-19 Patients

Clinical Presentation



Chest Pain

Key points

• Chest pain and breathlessness is a frequent symptom in COVID-
19 infection;

• Chronic and acute coronary syndrome presentations can be 
associated with respiratory symptoms.



Dyspnoea, Cough, Respiratory distress

Key point

• COVID-19 patients may present with cough, dyspnoea, and ARDS



Cardiogenic Shock

• Key points

• In COVID-19 patients with impaired end-organ perfusion at risk of 
cardiogenic shock (CS) (e.g. large acute myocardial infarction [AMI]), 
consider also sepsis as possible or mixed aetiology;

• Myocarditis should be considered as precipitating cause of CS.





Out-of-Hospital Cardiac Arrest, Pulseless Electric Activity, 
Sudden Cardiac Death, Tachyarrhythmias, Bradyarrhythmias

Key points

• Symptoms of brady- and tachyarrhythmias do not differ from the 
usual clinical presentation;

• In the context of the SARS-CoV-2 pandemic, HCP remain alert for 
symptoms suggestive of brady- or tachyarrhythmias as patients are 
still at risk of conduction disturbances and 
supraventricular/ventricular arrhythmias;

• Healthcare authorities and hospital managers should ensure that 
there is a proper pathway for the early detection and management of 
rhythm disorders.



Hospitalization for Pneumonia and Time Course of 
Increased Subsequent Risk of Cardiovascular Death

Key points

• Pneumonia, influenza and SARS are well known to be associated with 
a markedly increased short-term risk for subsequent CV events, such 
as ACS;

• There needs to be a high alertness for CV events, such as ACS and 
thromboembolic events, in the short-term after pneumonia and a 
careful risk management approach in individuals with pre-
existing CVD



Electrocardiogram

Key points

• The same ECG diagnostic criteria for cardiac conditions apply in 
patients affected by the SARS-CoV-2 infection and in the general 
population



Biomarkers

Key points

• Cardiomyocyte injury, as quantified by cardiac troponin T/I concentrations, and haemodynamic stress, as quantified by B-type 
natriuretic peptide (BNP) and N-terminal B type natriuretic peptide (NT-proBNP) concentrations, may occur in COVID-19 infections 
as in other pneumonias. The level of those biomarkers correlate with disease severity and mortality;

• Cardiac troponin T/I and BNP/NT-proBNP concentrations should be interpreted as quantitative variables;

• In patients hospitalized with COVID-19, mild elevations in cardiac troponin T/I and/or BNP/NT-proBNP concentrations are in 
general the result of pre-existing cardiac disease and/or the acute injury/stress related to COVID-19;

• In the absence of typical angina chest pain and/or ischaemic ECG changes, patients with mild elevations (e.g. < 2–3 times the 
upper limit of normal [ULN] do NOT require work-up and/or treatment for Type 1 myocardial infarction [T1MI]);

• In patients with COVID-19, as in patients with other pneumonias, it is suggested to measure cardiac troponin T/I concentrations 
only if the diagnosis of T1MI is being considered on clinical grounds, or in new onset LV dysfunction. Independently from diagnosis, 
monitoring of cardiac troponin T/I may help for the purpose of prognostication;

• D-Dimers can be increased in a third of patients with COVID-19 for miscellaneous reasons. Monitoring of D-Dimer concentrations 
might help to anticipate deteriorating cases but could also cause confusion regarding the presence of acute PE. Therefore, D-dimer 
should only be determined in case of clinically suspected PE and in accordance with recommended diagnostic algorithms. Other 
markers of coagulation activation could be monitored for the purpose of prognostication.







Non-Invasive Imaging

Key points

• Do not perform routine cardiac imaging in patients with suspected or 
confirmed COVID-19;

• Prevent contamination from patients to other patients, to imagers and 
imaging equipment;

• Perform imaging studies in patients with suspected or confirmed COVID-
19 only if the management is likely to be impacted by imaging results;

• Re-evaluate which imaging technique is best for your patients both in 
terms of diagnostic yield and infectious risk for the environment;

• The imaging protocols should be kept as short as possible.





Transthoracic and Transesophageal 
Echocardiography
Key points
• Avoid performing transthoracic, transesophageal and stress echocardiograms in 

patients in which test results are unlikely to change the management strategy;

• TEE carries increased risks of spread of COVID-19 due to exposure of HCP to 
aerosolization of large viral load and should not be performed if an alternative 
imaging modality is available;

• In COVID-19 infected patients, the echocardiogram should be performed focusing 
solely on the acquisition of images needed to answer the clinical question in 
order to reduce patient contact with the machine and the HCP performing the 
test;

• POCUS, focused cardiac ultrasound study (FoCUS) and critical care 
echocardiography performed at bedside are effective options to screen 
for CV complications of COVID-19 infection.



Computed Tomography

Key points

• CV CT should be performed in hospitalized patients only with indications in 
which imaging results will likely impact management;

• CCTA may be the preferred non-invasive imaging modality to 
diagnose CAD since it reduces the time of exposure of patients and 
personnel;

• Cardiac CT may be preferred to TEE in order to rule-out left atrial 
appendage (LAA) and intracardiac thrombus prior to cardioversion;

• In patients with respiratory distress, chest CT is recommended to evaluate 
imaging features typical of COVID-19;

• Check renal function when contrast is indicated.



Nuclear Cardiology

Key points

• Nuclear cardiology should be performed only in specific indications 
and when no other imaging modalities can be performed;

• The shortest duration of scan time and exposure should be used;

• Standard dose imaging with rapid protocols of data acquisition are 
recommended.;

• Attenuation corrected imaging should be considered;

• Positron emission tomography (PET) minimizes the acquisition times.



Cardiac Magnetic Resonance

Key points

• Use shortened cardiac magnetic resonance (CMR) protocols focused 
to address the clinical problem;

• Check renal function when contrast is indicated;

• CMR is preferred in acute myocarditis.



Differential Diagnosis

Key points

• The presence of COVID-19 infection should not preclude a systematic 
search for CV events, including ACS;

• COVID-19 infection-related injury should be kept in mind as 
differential diagnosis;

• Other manifestations and complications of COVID-19 infection 
mimicking heart disease should also have been ruled out







Management/Treatment 
Pathways











Cardiogenic Shock

Key points

• Management of CS and OHCA is critically time-dependent requiring a dedicated network and multidisciplinary expertise;

• Resource allocation should still try to deliver a standardized team-based approach including availability and feasibility of 
mechanical circulatory support (MCS);

• Invasive coronary angiography (ICA) remains the mainstay of treatment. However, special considerations need to be taken 
into account to minimize the risk of widespread nosocomial infections;

• In patients with concomitant COVID-19 infection, escalation to MCS should be carefully weighed against the development 
of coagulopathy associated with COVID-19 infection and the need for specific treatment (prone position) required for 
acute lung injury;

• In case of requirement for MCS, extracorporeal membrane oxygenation (ECMO) should be the preferred 
temporary MCS because of the oxygenation capabilities;

• In case of acute renal failure, continuous renal replacement should be used restrictively according to established criteria;

• Daily SOFA and therapeutic intervention scoring system (TISS) scores should be assessed, for most critical patients, in order 
to improve decision making;

• The safety of HCP is of predominant importance to avoid any HCP infections.











Acute Heart Failure

Key points

• Acute HF may complicate the clinical course of COVID-19, particularly in severe cases;

• Underlying mechanisms of acute HF in COVID-19 may include acute myocardial ischaemia, 
infarction or inflammation (myocarditis), ARDS, acute kidney injury and hypervolaemia, stress-
induced cardiomyopathy, myocarditis and tachyarrhythmia;

• COVID-19 pneumonia may lead to the worsening haemodynamic status due to hypoxaemia, 
dehydration and hypoperfusion;

• Clinical presentation, pre-existing CV comorbidities, and chest imaging findings suggestive 
of HF (e.g. cardiomegaly and/or bilateral pleural effusion) are of an utmost importance;

• Significantly elevated BNP/NT-proBNP levels also suggest acute HF. Prudent use of bedside point 
of care (POC) transthoracic echocardiography (TTE) could be considered, with an attention to 
prevent contamination from the patient of the personnel and/or the equipment;

• The same treatment strategy for acute HF can be applied in patients with and without COVID-19. 
Data on acute HF in COVID-19 are scarce. In one report, 23% of all hospitalized patients 
developed HF, whilst HF prevalence was significantly higher in fatal cases compared with survivors 
(52% vs. 12%, P < 0.0001).23



Myocarditis

Key points

• Limited clinical experience indicates that SARS-CoV-2 may lead to fulminant myocarditis;

• Myocarditis should be suspected in patients with COVID-19 and acute-onset chest pain, ST 
segment changes, cardiac arrhythmia and haemodynamic instability. In addition, LV dilatation, 
global/multi-segmental LV hypocontractility (on POC echocardiography), and significant increase 
in cardiac troponin and BNP/NT-proBNP levels, without significant CAD could also be present;

• Suspicion of myocarditis should be raised in COVID-19 patients with acute HF/CS without pre 
existing CV disorder;

• CCTA should be the preferred approach to rule out concomitant CAD;

• CMR (if available) may be used for further diagnostic assessment;

• Endomyocardial biopsy is not recommended in COVID-19 patients with suspected myocarditis;

• No clear recommendation can be given for SARS-CoV-2-associated myocarditis treatment.



Chronic Heart Failure

Key points

• The risk of COVID-19 infection may be higher in chronic HF patients due to the advanced age and presence 
of several comorbidities;

• In HF patients suspected of COVID-19, routine clinical assessment, temperature measurement with 
noncontact devices, ECG (arrhythmias, myocardial ischaemia, myocarditis), chest X-ray 
(cardiomegaly, COVID-19 pneumonia) and laboratory findings (elevated sedimentation rate, fibrinogen and 
C-reactive protein, and lymphocytopenia) can provide a diagnostic clue;

• TTE and chest CT scan can be used for further assessment. Attention should be given to the prevention of 
viral transmission to healthcare providers and contamination of the equipment;

• Patients with chronic HF should closely follow protective measures to prevent infection;

• Ambulatory stable HF patients (with no cardiac emergencies) should refrain from hospital visits;

• Guideline-directed medical therapy (including beta-blocker, ACEI, ARB or sacubitril/valsartan and 
mineralocorticoid receptor antagonist), should be continued in chronic HF patients, irrespective of COVID-
19;

• Telemedicine should be considered whenever possible to provide medical advice and follow up of 
stable HF patients.



Left Ventricular Assist Device and Heart 
Transplantation
Key points

• LVAD patients have greater susceptibility to the infection, and strict 
preventive measure should be applied to avoid it;

• Heart transplant recipients may be at a higher risk of severe COVID-
19 disease or prolong viral shedding, hence tight adherence to preventive 
measures should be advised to avoid infection;

• Limited data exists about the presentation and prognosis of COVID-19 in 
heart-transplant recipients. However, variable clinical outcomes in solid 
organ recipients in earlier coronavirus outbreaks (SARS 
and MERS),138, 139 suggest that hospitalization, close monitoring and 
appropriate treatment of COVID-19 heart-transplant patients should be 
recommended.



Valvular Heart Disease

Key points

• Patients with valvular heart disease (VHD) (particularly those with 
associated left or right ventricular impairment, or pulmonary 
hypertension) may be at particular risk during the COVID-
19 pandemic;

• Coordinated allocation of resources at hospital and regional level is 
essential to sustain ICU capacity;

• Maintained function of the Heart Team is paramount (even if face-to-
face meetings are not feasible).



Management of Aortic Stenosis

Key points

• Priority should be given to patients with syncope and HF, and those 
with high (or very high) gradients and/or impaired LV function;

• Non-urgent procedures should be deferred based on objective criteria 
assessed by the Heart Team;

• Greater use of transfemoral TAVI (as judged appropriate by the Heart 
Team) may allow optimal utilization of healthcare resources.



Management of Mitral Regurgitation

Key points

• The majority of patients with mitral regurgitation (MR) are stable and 
surgical or transcatheter intervention can be deferred;

• Priority should be given to the treatment of patients with 
acute MR complicating AMI or infective endocarditis (IE), and those 
with severe symptomatic primary MR or secondary MR (SMR) that is 
not responsive to guideline-directed medical and device treatment 
and seems likely to require hospital admission. The choice of 
intervention should be guided by the Heart Team.



Hypertension

Key points

• It is possible that the reported association between hypertension and risk of severe complications or death from COVID-
19 infection is confounded by the lack of adjustment for age. There is currently no evidence to suggest that hypertension 
per se is an independent risk factor for severe complications or death from COVID-19 infection;

• Despite much speculation, there is currently no evidence demonstrating that prior treatment with ACEIs or ARBs increases 
the risk of COVID-19 infection, or the risk of developing severe complications from COVID-19 infection;

• Treatment of hypertension should follow existing recommendations in the ESC-European Society of Hypertension (ESH) 
Guidelines. No change to these treatment recommendations is necessary during the COVID-19 pandemic;

• Self-isolated patients with treated hypertension should not need to attend hospital for routine review visits during this 
pandemic. Patients could make use of periodic home BP monitoring, with videoconference or phone consultations only if 
needed;

• Hypertensive patients may be at increased risk of cardiac arrhythmias due to underlying cardiac disease, or the reported 
high frequency of hypokalaemia in patients with severe COVID-19 infection;

• Antihypertensive therapy may need to be temporarily withdrawn in acutely ill patients in hospital who develop 
hypotension or acute kidney injury secondary to severe COVID-19 infection;

• In patients previously treated for hypertension who require invasive ventilation, parenteral antihypertensive medication is 
only indicated for those developing persistent severe hypertension.





Acute Pulmonary Embolism – Prevention and 
Diagnosis
Key points
• Consider anticoagulation at standard prophylactic doses in all patients admitted 

with COVID-19 infection;

• Consider the presence of acute PE in patients with COVID-19 infection in the 
setting of unexpected respiratory worsening, new/unexplained tachycardia, a fall 
in BP not attributable to tachyarrhythmia, hypovolaemia or sepsis, (new-
onset) ECG changes suggestive of PE, and signs of deep vein thrombosis of the 
extremities;

• When acute PE is confirmed, treatment should be guided by risk stratification in 
accordance with the current ESC guidelines;

• Non-vitamin K antagonist oral anticoagulants (NOACs) may have interactions with 
some of the investigational drugs for COVID-19, notably lopinavir/ritonavir. In 
such cases, NOACs should be avoided. No major interactions have been reported 
between investigational drugs for COVID-19 and heparin anticoagulation.



Arrhythmias
Key points

• For monitoring and follow up of patients with cardiac implantable devices, remote monitoring should be utilized as much as possible;

• Elective ablation and cardiac device implantation procedures should be postponed and urgent procedures should only be performed in 
exceptional cases after careful consideration of all pharmacological treatment options;

• In hospitalized patients with AF/atrial flutter without haemodynamic instability, discontinuation of AADs and initiation of rate control 
therapy to allow safe use of hydroxychloroquine and/or azithromycin as antiviral medication is a reasonable therapeutic option;

• Drug-drug interactions including antiviral, antiarrhythmic and anticoagulation drugs should be considered before administration;

• In critically ill patients with haemodynamic instability due to recurrent haemodynamically unstable VT/VF or AF/atrial 
flutter, i.v. amiodarone is the choice of antiarrhythmic medication. However, its combination with hydroxychloroquine and azithromycin 
should be preferably avoided;

• Special attention should be paid to the prevention of Torsades de Pointes (TdP) VT in the setting of COVID-19 and administration of QT 
interval (QT) prolonging antiviral drugs (hydroxychloroquine and azithromycin) in combination with AADs, electrolyte disturbances, kidney 
dysfunction, and/or bradycardia;

• Therapy of Torsades VT consists of withdrawal of all QT prolonging drugs, targeting K+ > 4.5 mEq/L), i.v. magnesium supplementation and 
increasing heart rate (by withdrawing bradycardic agents and if needed by i.v. isoproterenol or temporary pacing);

• Echocardiography should be considered in patients with new malignant ventricular arrhythmias not related to QT prolongation, to asses 
ventricular function and myocardial involvement;

• After recovery from the COVID-19 infection, in AF/atrial flutter the therapeutic choices of rate and rhythm control should be re-assessed, 
and long-term anticoagulation should be continued based on the CHA2DS2-VASc score. The need for permanent pacing in bradycardia and 
for catheter ablation, secondary prophylactic implantable cardiac defibrillator (ICD) or wearable defibrillator in ventricular tachyarrhythmia 
needs to be re-evaluated.











Treatment of SARS-CoV-2 infection

Key points

• There is a scarcity of evidence regarding the efficacy and risk of different treatment strategies in patients with COVID-19 disease;

• In all patients undergoing antiviral treatment, it is of major importance to correct modifiable predisposing factors 
to QTc prolongation: electrolyte imbalances, concomitant unnecessary drugs and bradycardia;

• Baseline ECGs may not be needed in all before starting antiviral treatment, especially if recent prior ECGs are available and no
clinical indication (like unexplained syncope). This saves HCP time and reduces nosocomial spread;

• On-treatment ECGs are recommended to rule out significant prolongation of QTc (> 500 ms, or by > 60 ms versus baseline);

• Resource allocation will need to be adjusted locally depending on availability and demand. According to the context, it is worth
exploring alternative ECG monitoring methods (e.g. monitoring leads, smartphone-enabled mobile ECG, handheld devices);

• In COVID-19 patients with an indication for oral anticoagulant therapy, renal and liver function and drug-drug interactions between 
oral anticoagulant and COVID-19 therapies should be considered in order to minimize the risk of bleeding or thromboembolic 
complications;

• In NOAC-eligible patients (i.e. those without mechanical prosthetic heart valves, moderate to severe mitral stenosis or 
antiphospholipid syndrome), NOACs are preferred over VKAs owing to their better safety and fixed dosing without the need for 
laboratory monitoring of anticoagulant effect (hence no direct contact), notwithstanding the importance of proper NOAC dosing 
and adherence to treatment;

• Whereas apixaban, rivaroxaban or edoxaban can be given as oral solutions or crushed tablets (via enteral tubes), severely 
ill COVID-19 patients may be switched to parenteral anticoagulation, which has no clinically relevant drug-drug interactions 
with COVID-19 therapies (with the exception of azithromycin, which should not be co-administered with UFH).









Patient Information

Key points

• Patient information is of paramount importance during the COVID-
19 pandemic when the allocation of medical resources is a matter of 
debate;256

• Pre-existing CVD has a direct impact on the risk of SARS-CoV-2 and 
survival;10

• The occurrence of SARS may lead to CV complications as well as treatments 
used to cure the COVID-19 disease;

• Unambiguous information to the population and the patients is key for a 
better control of the disease and the rapid development of specific 
treatment strategies.










