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The introduction of mRNA-based COVID-19 vaccinations has been useful in decreasing 
risks of severe illness with COVID-19 infection. Cardiac tamponade is a rare 
cardiovascular emergency that has been observed following both mRNA-based COVID-19 
vaccinations and COVID-19 infections. We report the first case of a hemorrhagic 
pericardial effusion with cardiac tamponade in a 52-year-old woman occurring one week 
following the second dose of the BNT162b2 (BioNTech/Pfizer) SARS-CoV-2 vaccination. 
The time sequence in this case report correlates with reports submitted to the Vaccine 
Adverse Event Reporting System (VAERS), which indicates that cases of pericarditis 
following mRNA vaccination most commonly occur within 1-2 weeks following the 
second dose of vaccination. 

BACKGROUND 

Cardiac tamponade is a rare cardiovascular emergency 
caused by abnormal fluid accumulation in the pericardial 
space. As the pericardial effusion develops, the increased 
intracardial pressure leads to compression of the cardiac 
chambers, impeding normal cardiac output and circulatory 
functions. Tamponade often occurs when the rapid rate of 
fluid accumulation overcomes the pericardial stretch capac-
ity before compensatory mechanisms can be activated.1,2 

Cardiac tamponade has been reported following mRNA-
based COVID-19 vaccination and COVID-19 infection.3–10 

Globally, there have been approximately 596 million cases 
of COVID-19 and 6.4 million reported deaths as of July 
2022. Over 12.6 billion vaccination doses have been pro-
vided over 184 countries, which averages to be 161 injec-
tions per 100 persons worldwide. As of August 24, 2022, 
over 360 million Pfizer-BioNTech COVID-19 vaccine doses 
and 230 million Moderna (mRNA-1273) vaccine doses have 
been administered in the United States.5 We present a case 
of hemorrhagic pericardial effusion with tamponade phys-
iology, requiring emergent pericardiocentesis following 
mRNA COVID-19 vaccination. 

CASE PRESENTATION 

A 52-year-old woman with a history of hypertension and 
obesity (BMI of 38.3kg/m2) presented to the emergency 
room with a two-week history of sharp non-exertional sub-
sternal chest pain worsened with inspiration, shortness of 
breath, and fatigue that started one week after receiving the 
second dose of the BNT162b2 (BioNTech/Pfizer) COVID-19 
vaccination. She denied palpitations, fever, cough, flu-like 
symptoms, weight loss, and swelling. She denied recent 
travels, sick contacts, and insect bites. Past medical history 

was significant for hypertension and obesity. Her medica-
tions included hydrochlorothiazide and carvedilol. She de-
nied tobacco, alcohol and illicit drug use. Family history 
was significant for coronary artery disease in her grand-
mother. 

On presentation, she was afebrile, and her vital signs 
included an elevated blood pressure of 149/98 mmHg and 
tachycardia with a heart rate of 120 beats per minute. On 
cardiac examination, the heart sounds were clearly audible 
without muffling; a regular cardiac rhythm was present 
without rubs, murmurs or gallops. Jugular venous disten-
tion and pulsus paradoxus were absent. Complete blood 
count and complete metabolic panel were normal. Serial 
cardiac enzymes including serum troponin, brain natri-
uretic peptide, and SARS-CoV-2 (reverse transcription 
polymerase chain reaction) tests were normal. Antibody 
tests for human immunodeficiency virus, viral hepatitis, 
coxsackie, parvovirus, herpes simplex, Epstein Barr virus, 
cytomegalovirus, and borreliosis were non-reactive. Serum 
testing for autoimmune causes of pericarditis including an-
tinuclear antibody, rheumatoid factor, antineutrophil cyto-
plasmic antibody, and angiotensin-converting enzyme tests 
was unremarkable. A computed tomography (CT) scan of 
the chest and abdomen with intravenous contrast revealed 
a large, mildly complex pericardial effusion (Figure 1 ). 

An echocardiogram confirmed a large circumferential 
pericardial effusion greater than 2 cm around the right 
atrium. Echocardiographic evidence of cardiac tamponade 
physiology and impending hemodynamic collapse includ-
ing significant respiratory variation in Doppler flow across 
the tricuspid valve, right atrial collapse and right ventricu-
lar buckling was present. The left ventricular ejection frac-
tion was 60-65% and left ventricular size was normal. The 
patient was transferred to a tertiary care hospital for emer-
gent pericardiocentesis. Five hundred twenty milliliters of 
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Figure 1. Computed tomography scan of chest and abdomen with arrows depicting large pericardial effusion              

bloody exudative pericardial fluid were removed, and a 
pericardial drain was placed and removed one day later. 
Pericardial fluid analysis yielded normal gram stain and 
acid-fast bacilli stain for tuberculosis as well as negative 
bacterial and fungal cultures. Cytologic examination did 
not identify a malignant cause. 

Repeat echocardiogram revealed resolution of the peri-
cardial effusion and tamponade physiology. The patient 
was treated with an anti-inflammatory regimen of ibupro-
fen and colchicine. She was resumed on hydrochloroth-
iazide and carvedilol. At a one-year follow up, her clinical 
outcome remained excellent without recurrence of peri-
carditis. 

DISCUSSION 

This report describes the first reported case of a patient 
with pericarditis and hemorrhagic pericardial effusion with 
tamponade one week following second dose of the mRNA 
COVID-19 vaccination. The diagnosis of hemorrhagic peri-
cardial effusion and tamponade was thought to be likely re-
lated to mRNA vaccination through the exclusion of other 
etiologies of pericarditis including infectious, autoimmune, 
and malignant causes. The close time of onset of pericardi-
tis, pericardial effusion and cardiac tamponade to mRNA 
vaccination in this case corresponds to other published re-

ports which describe onset of pericarditis occurring most 
commonly within 1-2 weeks after the second dose of mRNA 
vaccination (Table 1 ). 

Symptoms of cardiac tamponade include fever, pleurisy, 
and dyspnea. Clinical findings include elevated jugular ve-
nous pressure, muffled heart sounds, and hypotension 
(Beck’s triad), and pulsus paradoxus.1,2 Causes include id-
iopathic (viral), post-cardiac injury, uremia, autoimmune 
disorders, neoplastic syndromes, and tuberculosis.1–3 Car-
diac tamponade occurs in 25-30% of large pericardial effu-
sions.1,2 

Pericarditis has been reported following infection with 
the SARS-COV-2 virus. Data from 40 health care systems 
in the National Patient-Centered Clinical Research Network 
found the incidence of cardiac complications (myocarditis, 
pericarditis) significantly higher following SARS-CoV-2 in-
fection than after mRNA-based COVID-19 vaccination 
across stratified gender and age groups.11 In a review, 62% 
of thirty-nine COVID-19 patients diagnosed with pericardi-
tis were men with a mean age of 51.6 years.4 Common 
symptoms included chest pain (68%), fever (65%) and dys-
pnea (56%). Twenty-six patients had pericardial effusion 
and 12 developed tamponade.4 Thirty eight percent were 
treated with non-steroidal anti-inflammatory drugs 
(NSAIDs) and 53% with colchicine. One patient received 
anakinra (an interleukin-1 receptor antagonist) after failed 
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Table 1. Naranjo Score   

Question Yes No 
Don’t 
Know 

Score 

+1 0 0 +1 

+2 -1 0 +2 

+1 0 0 0 

+2 -1 0 0 

-1 +2 0 0 

+1 +1 0 0 

+1 0 0 0 

+1 0 0 0 

+1 0 0 0 

+1 0 0 +1 

Total Score: 4 

Total Score Between 1-4: Possible 
The reaction (1) has previous conclusive reports on this reaction, (2) followed a temporal sequence after a vaccine, and (3) could be 
confirmed by objective evidence. 

colchicine therapy. Two patients died during hospitaliza-
tion due to sepsis. Pericardial effusion was found more fre-
quently in patients with severe or critical disease.4 Patho-
genesis of pericarditis in COVID-19 patients is believed to 
be immune system dysregulation and pro-inflammatory cy-
tokine production, similar to other cardiotropic viral infec-
tions. NSAIDs and colchicine are the mainstays of initial 
treatment. Corticosteroids are used as second line therapy 
for patients with allergy or contraindication to NSAIDs, 
with the caution of avoiding higher dosages due to in-
creased recurrence risk and prolonged disease course. 

Acute pericarditis is a rare, mRNA-based COVID-19 vac-
cine-related adverse event with an overall incidence of 3.26 
per 1,000,000 administered doses. Goddard et al. conducted 
a medical records study in an integrated health care deliv-
ery system, revealing 41 cases of pericarditis following five 
million doses of mRNA vaccination.3 Symptoms included 
chest pain (100%), dyspnea (18%), palpitations (16%). Most 
cases were mild, and symptoms resolved after a short hos-
pital stay. Patients tended to be older (31.5 years) than 
those with myocarditis (21.5 years). The highest incidence 
of pericarditis was in the 0-7 days post vaccination versus 
22-42 days post vaccination, which agrees with Vaccine 
Safety Datalink data. Treatment with NSAIDs and 
colchicine are also mainstays of therapy with more favor-
able outcome versus pericarditis associated with COVID-19 
infection.3 

Two prior cases of hemorrhagic pericardial effusion as-
sociated with mRNA COVID-19 vaccination are reported, 
without tamponade.6,7 A 74-year-old man with a history 
of alcoholic cirrhosis and hypertension without COVID-19 
exposure or other preceding illness, presented with fever, 
chills, chest pain, and back pain two weeks following sec-

ond dose of BNT162b2 (BioNTech/Pfizer) vaccine.6 Peri-
cardiocentesis and drainage were performed with 560 cc 
of bloody fluid. The patient recovered with ibuprofen and 
colchicine.6 A second case of hemorrhagic pericardial ef-
fusion was reported in a 64-year-old man with chest pain 
and dyspnea one week following second dose of the Mod-
erna (mRNA-1273) COVID-19 vaccination.7 The patient’s 
symptoms resolved with pericardiocentesis and colchicine. 
The differential diagnosis of hemorrhagic pericardial effu-
sion overlaps with serous pericardial effusions, including 
post-pericardiotomy complications, aortic dissection, ure-
mia, myocardial infarction, trauma, and tuberculosis. He-
morrhagic pericardial effusion with cardiac tamponade has 
also been described as the presentation for COVID-19 in-
fection.7 Mehmood et al. describe a case of hemorrhagic 
pericardial effusion leading to cardiac tamponade as the 
initial presentation of lung cancer.12 

Pericarditis associated mRNA vaccinations may be 
linked to immunogenic, autoimmune, and hormonal path-
ways. Despite nucleoside modifications in mRNA vaccine 
development, immune response to mRNA may induce an 
anomalous innate and acquired immune response, trigger-
ing cardiac pro-inflammatory cascades and dysregulated 
cytokine proliferation.13,14 Molecular mimicry may occur 
as select antibodies directed to the SARS-CoV-2 spike pro-
tein may react against structurally similar myocardial α-
myosin, that may then elicit dysregulated inflammatory re-
sponses. Higher incidence of pericarditis after vaccination 
in males, suggests potential differences in hormonal signal-
ing. In males, testosterone may inhibit anti-inflammatory 
cells while in females, estrogen inhibits pro-inflammatory 
T cells and cell-mediated immune responses.13,14 

1. Are there previous conclusive reports on this reaction? 

2. Did the adverse event appear after the suspected drug was administered? 

3. Did the adverse event improve when the drug was discontinued, or a specific antagonist was 

administered? 

4. Did the adverse event reappear when the drug was readministered? 

5. Are there alternative causes that could on their own have caused the reaction? 

6. Did the reaction appear when a placebo was given? 

7. Was the drug detected in blood or other fluids in concentrations known to be toxic? 

8. Was the reaction more severe when the dose was increased or less severe when the dose was 

decreased? 

9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? 

10. Was the adverse event confirmed by any objective evidence? 
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CONCLUSION 

Pericarditis and pericardial effusion with cardiac tampon-
ade are rare complications following COVID-19 infection 
and mRNA-based COVID-19 vaccination. Patients present-
ing with pleuritic chest pain and dyspnea within weeks of 
mRNA-based COVID-19 vaccination should be evaluated 
for possible pericarditis and pericardial effusion. Further 
studies are necessary to assess the potential relationship 
between pericarditis and mRNA-based COVID-19 vaccina-
tion. 
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