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Background

Since May 2021, there have been international reports from Israel and the United States of myocarditis and pericarditis following mRNA COVID-19

vaccination (Pfizer-BioNTech and Moderna) . Canada has also reported cases . In early June 2021, the Public Health Agency of Canada (PHAC)

communicated that the observed rates of myocarditis and pericarditis were not higher than would be expected in the general population, and that no clear

causal relationship has been established . However, subsequent increasing cases numbers (< 1 case per 10,000) suggest a statistically significant

association . Accurately estimating the true incidence has been challenging due to the broad spectrum of clinical presentation and limited ability to

recognize a rare vaccine related event.

To reduce transmission of COVID-19 and prevent illness and complications, including multisystem inflammatory syndrome in children (MIS-C), vaccination

continues to be recommended for all eligible individuals, including anyone in their 12  year and over. The benefits of reducing overall complications, deaths,

and hospitalizations due to COVID-19 infections continue to outweigh the risks in eligible populations .

This practice point provides clinical guidance on myocarditis and pericarditis following mRNA COVID-19 vaccination. It will be updated as further

information becomes available.

Identification

International reports of myocarditis and pericarditis following COVID-19 mRNA vaccination  indicate that:

Cases were reported much more commonly after the second dose .

Symptom onset was typically within several days (peak 1-3 and up to 7 days) after vaccination .

Cases were mainly adolescents and young adults (< 30 years of age) .

Cases were more often males compared to females .

Cases were characterized by mild illness, which responded well to conservative treatment and rest, with rapid resolution of symptoms .

Pericarditis. The causes of pericardial disease can be both infectious and non-infectious. In developed countries, viruses are the most common etiological

agent, whereas tuberculosis is the most frequent cause globally and in developing countries . The diagnosis of acute pericarditis requires the presence of at

least 2 of the 4 following :

1. Pericardial chest pain (sharp, pleuritic, improved by sitting up and leaning forward)

2. Pericardial rub

3. Widespread ST-elevation or PR depression on ECG

4. Pericardial effusion (new or worsening)

Additional supportive findings include elevated inflammatory markers (CRP, ESR, WBC count) or evidence of pericardial inflammation on imaging

techniques (CT, CMR). However, most reported cases of pericarditis after mRNA vaccination had normal or only mildly elevated inflammatory markers .

Myocarditis. Myocarditis is an inflammatory disease of the myocardium . It can present with a range of clinical symptoms, from mild chest pain with

transient electrocardiogram (ECG) changes to arrhythmias, heart failure and cardiogenic shock . The Brighton collaboration outlined case definition for

definitive, probable, and possible cases of myocarditis based on clinical presentation and diagnostic criteria with key imaging findings . Patients

presenting with dyspnea, chest pain, diaphoresis and/or palpitations following COVID-19 mRNA vaccination should be evaluated for suspicion of

myocarditis .

Investigations

Patients presenting especially within 2 weeks of a COVID-19 mRNA vaccination with a clinical suspicion of myocarditis/pericarditis should be assessed in

person. It is important to maintain a broad differential regardless of the timing of receipt of the COVID-19 mRNA vaccination. Initial investigations should

include an ECG, serum troponin level and inflammatory markers, such as CRP and ESR . Other investigations will vary depending on the differential

diagnosis and availability, such as septic work-up, nasopharyngeal swab for acute SARS-CoV (e.g., PCR testing) or serologic testing for prior SARS-CoV-2

infection (e.g., detection of SARS-CoV-2 nucleocapsid antibodies), rheumatologic workup and viral and microbiological testing for known causes of

myocarditis/pericarditis .
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For patients with an abnormal ECG (Table 1), elevated troponin level or high clinical suspicion of myocarditis/pericarditis, cardiology consultation and

echocardiogram should be obtained . Cardiac Magnetic Resonance (CMR) may be obtained if the clinical picture is unclear. Troponin levels may be

exceedingly high (> 10,000 ng/L). It is important to rule out other potential causes of pericarditis  and myocarditis , and unwell patients should be

monitored for features of cardiac failure, tamponade and arrhythmia. Consider consultation with infectious disease and/or rheumatology if other relevant

diagnoses are being considered .

Table 1. Electrocardiographic changes of myocarditis and pericarditis

Pericarditis Widespread concave ST elevation and PR depression throughout most of the

limb leads (I, II, III, aVL, aVF) and precordial leads (V2-6)

Reciprocal ST depression and PR elevation in lead aVR (± V1)

Sinus tachycardia

Myocarditis Paroxysmal or sustained atrial or ventricular arrhythmias (premature atrial or

ventricular beats, and/or supraventricular or ventricular tachycardia,

interventricular conduction delay, abnormal Q waves, low voltages)

AV nodal conduction delays or intraventricular conduction defects

(atrioventricular block (grade I-III), new bundle branch block)

ST segment and T waves changes

Prolonged QRS

QT prolongation

Diffuse T wave inversion

Adapted from reference 

Management

Pericarditis. In general, most cases of acute pericarditis after COVID-19 mRNA vaccination are benign, self-limited and respond to nonsteroidal anti-

inflammatory agents (NSAIDs). Only a small number have resulted in serious disease. For cases of mild pericarditis, ibuprofen (Dose: 10 mg/kg/dose q8h X

1 week (maximum 400 mg/dose, and maximum daily dose of 40 mg/kg/day up to 1200 mg/day), then 5 mg/kg/dose q8h X 1 week (maximum 200 mg)).

Ambulatory setting follow-up may be appropriate after cardiology assessment. Colchicine can be considered in patients who do not respond to NSAIDs, as it

has been found to be effective in relieving pain and preventing recurrent pericarditis . Corticosteroids should be avoided as first-line treatment given the

association of increased risk of recurrence of pericarditis . Patients who present with high and persistent fever, large pericardial effusion or cardiac

tamponade or poor response to NSAIDs or colchicine should be hospitalized for observation and management . Other considerations for admission may

include distance from care. Intravenous immunoglobulin is not recommended.

Myocarditis. In general, most reported cases of myocarditis following COVID-19 mRNA vaccination have been mild and have shown response to NSAIDs.

However, admission or close ambulatory monitoring should be considered until the clinical course of the illness is established. Severe cases with heart

failure, arrhythmia or other complications of myocarditis require hospitalization, critical care support with appropriate management and monitoring.

Follow-up

All suspected and confirmed cases of myocarditis and pericarditis following COVID-19 mRNA vaccination should be followed by their primary care

physician (PCP), with specialist follow-up as determined by the clinical severity and course.  For those not admitted to hospital, follow-up should be within a
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week of presentation if symptoms are improving. Patients with a confirmed diagnosis of pericarditis should refrain from high intensity or competitive sports

for 3-4 weeks or until resolution of symptoms and normalization of laboratory markers, ECG and imaging. Further, patients with a confirmed diagnosis of

myocarditis and some cases of pericarditis may require exercise modification for at least 1 month or as recommended by their specialist . While symptoms

and signs of myocarditis and pericarditis resolve within a few days with supportive care, long-term effects are unknown and outcomes are expected to be

good.

All cases of myocarditis and pericarditis following COVID-19 mRNA vaccination should be reported to public health authorities according to

local/provincial/territorial reporting guidelines. Consider referral of the patient to a Special Immunization Clinic (SIC)  to discuss and advise on future

COVID-19 vaccinations . People with a history of myocarditis or pericarditis unrelated to mRNA COVID-19 vaccination should consult their clinical

team for individual considerations and recommendations. The National Advisory Committee on Immunization (NACI) recommends deferral of the second

COVID-19 vaccination for those with myocarditis/pericarditis after the first dose until more information is available .

Surveillance

Health Canada, PHAC and provincial/territorial health authorities continue to closely monitor the issue as part of the enhanced COVID-19 vaccine safety

surveillance . Provincial/territorial public health authorities report Adverse Events Following Immunization (AEFI) to PHAC as part of ongoing safety

efforts . Importantly, Canada’s Immunization Monitoring Program Active (IMPACT), a paediatric national hospital-based surveillance network, provides

active surveillance of myocarditis/pericarditis emergency visits and hospitalizations at tertiary centres .

Conclusions

1. There is a temporal association between receiving mRNA COVID-19 vaccination and myocarditis and pericarditis among youth. These events are

very rare. The risk-benefit decision for mRNA vaccination is favourable, and the vaccine is recommended for all eligible populations.

2. Clinical evaluation should be in person and include a history, physical examination, and investigations (ECG, serum troponin and inflammatory

markers).

3. Most cases are benign, respond rapidly to NSAIDs alone, and can be safely managed in the ambulatory setting.

4. All suspected and confirmed cases should be reported to local/provincial or territorial public health authorities (https://www.canada.ca/en/public-

health/services/immunization/federal-provincial-territorial-contact-information-aefi-related-questions.html) as Adverse Events Following

Immunization (AEFI)
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