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Background SARS-coronavirus-2 [coronavirus disease 2019 (COVID-19)] infection is a public health issue affecting millions of
people. It started in Wuhan in China in December 2019 spreading rapidly worldwide.

...................................................................................................................................................................................................
Case summary Three patients aged 51–84 developed a pericarditis related to COVID-19, associated for two of them with a myo-

carditis. Case 1 was a COVID-19 cardiac tamponade without myocarditis, confirmed by a positive chest computed
tomography (CT) scan. Case 2 showed a COVID-19 myopericarditis, confirmed by a positive chest CT scan and a
SARS-coronavirus-2 positive swab. Case 3 was a cardiac tamponade due to COVID-19 pericarditis, with a positive
polymerase chain reaction on pericardial fluid. They were all treated by colchicine and their condition improved
rapidly.

...................................................................................................................................................................................................
Discussion Presumably rare, we reported three cases of pericardial effusions (PEs) occurring in a single cardiology centre.

There is a higher incidence of COVID-19-related cardiac diseases such as pericarditis that can manifest as a minimal
PE to a cardiac tamponade, which should result in a higher awareness of cardiologists. A systematic measure of the
high-sensitivity troponin kinetic in patients affected by COVID-19 could be interesting in order to screen for po-
tential myocarditis. Any unexplained haemodynamic failure or increased cardiac biomarkers should make the med-
ical team search for myopericarditis by a transthoracic echocardiography.
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Introduction

Since the outbreak of clusters of viral pneumonia due to the novel
coronavirus (severe acute respiratory syndrome coronavirus 2 or
SARS-CoV-2) in Wuhan, China in December 2019,1 coronavirus dis-
ease 2019 (COVID-19) has spread worldwide infecting more than
5.4 million people and causing more than 349 095 deaths as of 27
May 2020.2 Coronavirus disease 2019 primarily infects the lungs, has
demonstrated a wide spectrum of clinical manifestations and may
even extend to other organs such as the cardiovascular system.

Learning points
• Three cases of pericardial effusions (PEs) comprising two tam-

ponades occurred in a single cardiology centre, suggesting a
higher cardiac risk than expected during the coronavirus dis-
ease 2019 (COVID-19) pandemic.

• A systematic screening for PE should be performed in
COVID-19 patients either via a chest computed tomography
scan in case of respiratory symptoms, or via transthoracic
echocardiography in case of chest pain, haemodynamic in-
stability, or respiratory worsening.
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Mounting evidence is now supporting that COVID-19 affects the

cardiovascular system with acute cardiac injury, high risk of throm-
bosis including stroke, pulmonary embolism, and acute coronary syn-
drome. Conversely, very few attention has been paid to pericardial
effusion (PE). Only very few case reports described PE, revealed by
chest pain or a deterioration of general condition.3–7 We hereby re-
port a case series of three patients with cardiac and pericardial mani-
festations of COVID-19 at our institution. Haguenau Hospital is the
secondary care centre for the North-East of France, with 482
COVID-19 patients admitted to our institution to date.

Timeline

Cases presentation

Case 1
A 51-year-old man presented to our emergency department with
chest pain suggestive of pericarditis (retrosternal, intensified when
coughing and laying down, eased by sitting up position), dyspnoea on
exertion, and deterioration of general condition. He had history of
asthma and active smoking.

Haemodynamic parameters (heart rate and blood pressure) were
normal without fever and there was no need for oxygen therapy at
the time of admission. The physical examination was normal. C-react-
ive protein (CRP) was markedly increased [peak value 223 mg/L—
reference range (RR) < 4 mg/L] with leucocytosis [neutrophils:
11.8 G/L (RR < 7 G/L)] and thrombocytosis [platelet count: 402 G/L

(RR 140–400 G/L)]. Other laboratory data showed an acute kidney
injury [urea at 10.1 mmol/L, Glomerular Filtration Rate (GFR) (CKD-
EPI) 39 mL/min/m2)], cholestasis characterized by levels of alkaline
phosphatase gamma glutamyltransferase twice the upper limit of nor-
mal and arterial blood gas measurements on room air showed an iso-
lated hypoxaemia (Po2 of 62 kPa). The high-sensitivity cardiac
troponin I (cTnI) peak was 919 ng/L (RR < 54 ng/L). The baseline
electrocardiogram (ECG) showed a diffuse and discrete elevation of
the ST segment with a low QRS voltage (Figure 1). Chest computed
tomography (CT) revealed typical findings of COVID-19 with mod-
erate peripheral ground-glass opacification and a voluminous PE
(Figure 2). Transthoracic echocardiography (TTE) confirmed the
presence of a significant and circumferential PE (22 mm) with com-
pression of the right heart chambers.

Following chest CT, the patient presented with acute respiratory
failure, requiring oxygen therapy with a high concentration mask
(flow rate: 10 L/min). An emergency pericardiocentesis allowed the
extraction of 800 mL of a sero-hematic liquid. Serologies (Human
Immunodeficiency Virus, Heptitis B Virus, Hepatitis C Virus, Epstein
Barr Virus, CytomegaloVirus, Adenovirus, Picornavirus, Parvovirus
B19) and reverse transcription polymerase chain reaction (RT-PCR)
testing on nasopharyngeal swab for SARS-CoV-2 were all negative.
Despite an inconclusive testing for COVID-19, the PE was consid-
ered as COVID-19 related due to (i) typical COVID-19 findings at
chest CT, (ii) clinical symptoms, and (iii) epidemiological criteria.

The histological analysis showed an inflammatory exudate with
few lymphocytes and no malignant cells. Treatment with colchicine
0.5 mg twice a day was initiated on Day 3. On Day 7, cardiac magnetic

....................................................................................................................................................................................................................

Age Symptoms Previously

treated with

anti-coagulants

Diagnosis Coronavirus dis-

ease 2019 diag-

nostic method

Specific

treatment

Hospital

discharge

Outcome M1

Case 1 51 Day 1: Chest pain

Day 21: Deterioration of

the general condition þ
dyspnoea

Day 30: Hospitalization

No Pericarditis, compli-

cated by a

tamponade

• Chest computed

tomography (CT)

scan: þ
• Nasopharyngeal

polymerase chain

reaction (PCR): -

• Pericardiocentesis
• Colchicine

• Day 7
• Total recovery

Case 2 60 Day 1: Deterioration of the

general condition

Day 28: Shivers

Day 30: Diffuse erythema

and hospitalization

No Myopericarditis, with

non-compressive

pericardial effusion

• Nasopharyngeal

PCR: þ
• Chest CT scan: þ

• Colchicine • Day 8
• Total recovery

Case 3 84 Day 1: Deterioration of the

general condition

Day 21: Dyspnoea

Day 30: Hospitalization

No Poly-seritis, compli-

cated by a cardiac

tamponade

• Pericardial liquid

PCR: þ
• Chest CT scan: -
• Nasopharyngeal

PCR: -

• Thoracentesis and

pericardiocentesis
• Colchicine

• Month 1
• Partial recovery

2 F. Sauer et al.
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..resonance imaging (MRI) showed signs of pericarditis without myo-
carditis (Figure 3). Clinical improvement was rapidly observed, and
the patient was discharged home on Day 7 with maintenance dose of
colchicine 1 mg daily for 3 months. At 45-day follow-up, the patient
remained asymptomatic.

Case 2
A 60-year-old man, with no medical history except active smoking,
had severe ongoing asthenia for a week and acute anosmia. One
month later, he had shivers for which an antibiotic therapy by

Figure 2 Case 1: chest computed tomography scan showing circumferential pericardial effusion, bilateral pleural effusion, and peripheral ground-
glass opacification (white arrow) consistent with coronavirus disease 2019 infection.

Figure 1 Case 1: electrocardiogram showing a moderate anterolateral ST-elevation with a low QRS voltage.

Pericardial effusions in COVID-19 3
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amoxicillin-clavulanic acid was initiated by his general practitioner.
Two days later, a diffuse erythema appeared.

On arrival at the emergency room (ER), haemodynamic parame-
ters were stable, the temperature was measured at 39�C and there
was no need for oxygen therapy. The physical examination was
normal. Arterial blood gas measurements showed a moderate hyp-
oxaemia at 75 kPa. cTnI peak was 639 ng/L. A nasopharyngeal swab
was positive for SARS-CoV-2 by RT-PCR. Baseline ECG registered
a normal sinus rhythm and flattened T waves in lateral leads
(Supplementary material online, Figure S1). Chest CT scan revealed
common patterns and distribution of patients affected by COVID-
19 (Figure 4) and a moderate PE localized beside the left ventricle
(LV) (<10 mm), later confirmed by TTE. Treatment with colchicine
0.5 mg twice a day was initiated on Day 1. During hospitalization,
termination of a new-onset atrial fibrillation was achieved with fle-
cainide. No curative anticoagulation (CHADS-VASC 0/9) was
introduced. The patient’s condition rapidly improved with labora-
tory tests returning to normal. The patient was discharged home
on Day 5 with maintenance dose of colchicine 1 mg daily for
3 months.

Control TTE on Day 8 showed a PE growth with a 15 mm effusion
measured around the LV, but no signs of cardiac tamponade and nor-
mal left ventricular ejection fraction. The same day, a cardiac MRI
confirmed a predominant effusion over the lateral wall of the LV
(Figure 5 and Video 1) and an inferolateral sub-epicardial delayed
gadolinium-enhancement, consistent with myocarditis. The treat-
ment remained unchanged as the patient’s state was stable.

Control TTE on Day 15 showed a decrease in PE (6 mm). At 45-
day follow-up, the patient remained asymptomatic with no signs of
recurrent pericarditis.

Case 3
An 84-year-old woman was referred to our institution for dyspnoea,
fever, and severe asthenia. She had history of hypertension and dysli-
pidaemia. At the ER, there was no fever on admission. There was leg
swelling and attenuated basal breath sounds. Laboratory testing dem-
onstrated an inflammatory response with peak CRP value 66 mg/L,
leucocytosis (neutrophils: 11.1. G/L), lymphopenia (0.92 G/L), and
thrombocytopenia (platelet count: 129 G/L). Arterial blood gas
measurements on room air showed an isolated hypoxaemia (PaO2
62 kPa). Chest CT revealed a large and bilateral pleural effusion, no
lung findings for COVID-19 but a PE (Figure 6). On TTE, PE was cir-
cumferential and initially measured at 7 mm. A thoracentesis was
achieved on Day 2 and yielded 400 mL of a serous fluid. The histo-
logical analysis showed an inflammatory exudate with lymphocytes
and a nasopharyngeal swab was negative for SARS-CoV-2 by RT-
PCR. Of note, COVID-19 testing was not performed in pleural fluid.
Treatment with colchicine 0.5 mg once a day was initiated on Day 1
and patient was discharged home on Day 8.

On Day 15, control TTE showed a large PE measured at 25 mm
with right ventricular diastolic collapse (Figure 7 and Videos 2 and 3).

Figure 3 Case 1: cardiac magnetic resonance imaging, four-cham-
ber view showing circumferential pericardial late gadolinium
enhancement.

Figure 4 Case 2: chest computed tomography scan showing min-
imal peripheral ground-glass opacification (white arrow).

Figure 5 Case 2: cardiac magnetic resonance imaging, four-cham-
ber view showing lateral wall pericardial effusion.

4 F. Sauer et al.
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Thrombocytopenia (123 G/L) and lymphopenia (0.82 G/L) persisted
without inflammatory syndrome. N-terminal prohormone of brain
natriuretic peptide and cTnI remained within normal laboratory range.
A pericardiocentesis extracted 500 mL of serous fluid. RT-PCR testing
on pericardial fluid for SARS-CoV-2 was positive. Likewise, the anato-
mopathological technique revealed an inflammatory exudate.

A chest–abdomen–pelvis scan was carried out on Day 17 and
showed no lung affection by COVID-19 and no tumoural lesion. On
Day 37, a cardiac MRI showed a mild PE without right heart chambers
compression nor myocarditis (Figure 8). At Day 45, the patient’s con-
dition subsequently improved.

Discussion

We report three cases of COVID-19-related PE of which two of
them were complicated by cardiac tamponade. Differential diagnosis

cannot be formally excluded (other viral infections, malignant disease,
etc.). Each case involved either a positive COVID-19 RT-PCR and/or
typical CT findings of COVID-19.

After careful literature review, we found five cases of cardiac tam-
ponade requiring emergency pericardial drainage in Italy,3 in the
USA,4–6 and in the UK7 . One of them was associated with a positive
RT-PCR for COVID-19 in the pericardial fluid. Four cases of myoper-
icarditis have been described. Especially in Italy,8 a case of myoperi-
carditis required dobutamine support for 2 days, antivirals and
corticosteroids, but no pericardial drainage. Pericardial involvement
in COVID-19 seems to be rare but remains unquantified to date.
Publications on radiological data highlight infrequent PEs.9

The pathogenesis of COVID-19 myopericarditis is yet unresolved.
Two predominant mechanisms could be relevant.10 First, the heart
affinity of the virus could be explained by SARS-CoV-2 S protein dir-
ect binding to human angiotensin-converting enzyme 211 present in
the human heart, which allows for a cellular infection. Indirectly, myo-
pericarditis could follow a viral replication and dissemination in the
blood, from Day 7 up to 1 month after symptoms beginning. This

Video 1 Case 2: cardiac magnetic resonance imaging, four-cham-
ber view showing non-compressive pericardial effusion.

Figure 6 Case 3: chest computed tomography scan showing bi-
lateral pleural effusion (white arrows) and pericardial effusion (black
arrow).

Figure 7 Case 3: transthoracic echocardiography, parasternal
long-axis view showing circumferential pericardial effusion.

Video 2 Case 3: transthoracic echocardiography, parasternal
short-axis view showing circumferential pericardial effusion, leading
to right heart chambers compression.

Pericardial effusions in COVID-19 5
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could lead to a cytokine storm syndrome and a direct myopericardial
lesion by inflammatory cell infiltration, similarly to COVID-19 direct
pulmonary lesions.12

So far, physicians treating patients with COVID-19 are facing a
lack of solid evidence and guidelines regarding the management
of COVID-19-related pericardial disease. Non-steroidal anti-inflam-
matory drugs should not be introduced considering the risk of the re-
spiratory worsening. Various studies13 have proposed a potential
beneficial effect of corticosteroids as a treatment during cytokine
storm syndrome. Colchicine is a well-known and safe therapy for
pericarditis14 and seems to be an interesting treatment option in
COVID-19 affections, as suggested in ongoing prospective studies15

(COLCORONA NCT04322682), due to its action on NLRP3 inflam-
masomes and cytokine’s release.

No coronary circulation assessment was done in each case, be-
cause of the low probability of acute coronary syndrome. Moreover,
each patient had a cardiac MRI showing no ischaemic injury.

Conclusion

Presumably rare, we reported three cases of PE occurring at our in-
stitution. There is a higher incidence of COVID-19-related cardiac
diseases such as pericarditis that can manifest from minimal PE to car-
diac tamponade. Cardiologists and emergency physicians should be
aware and extensively look for PE at the time of the COVID-19
outbreak.
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Reports online.
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