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Background Whereas effusive–constrictive pericarditis (ECP) can rarely occur in coronavirus disease 2019 (COVID-19), to date no
cases of ECP related to severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) vaccine have been documented.

...........................................................................................................................................................................................................................
Case summary A 59-year-old Caucasian man presented to our emergency department with ECP. Symptoms occurred shortly after the

second dose of BNT162b2 (Comirnaty) vaccine. No other aetiological causes were identified. Guidelines-directed therapy
for acute pericarditis was implemented, with clinical benefit.

...........................................................................................................................................................................................................................
Discussion Systemic inflammatory response to COVID-19 can rarely trigger pericarditis. In our case, a strong temporal relationship

between the second dose of BNT162b2 vaccine and symptoms occurrence was documented, indicating a possible rare
adverse reaction to the vaccine, similarly to natural infection. Further research is needed to confirm a causal relationship.
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Introduction

Whereas effusive–constrictive pericarditis (ECP) can rarely occur in
COVID-19, to date no cases of ECP related to the SARS-CoV2

vaccine have been documented. We report a case of ECP occurring

shortly after administration of nucleoside modified RNA vaccine

(BNT162b2) in a 59-year-old man with no history of cardiovascular

disease.

Learning points
• Pericarditis in coronavirus disease 2019 (COVID-19) has been documented. Effusive–constrictive pericarditis in COVID-19 can rarely

occur.
• It is possible that BNT162b2 vaccine induces pericarditis similarly to natural infection. Further research is needed.
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Timeline

Case presentation

A 59-year-old Caucasian man with a history of type 2 diabetes melli-
tus accessed the emergency department reporting sharp stabbing
pain to the right hemithorax, worsened by inbreathing and supine
position, and aggravating exertional dyspnoea. The symptoms
occurred about 5 days after the second dose of the BNT162b2

(Comirnaty) vaccine. Medical history was negative for SARS-CoV2
infection.

Physical examination was significant for muffled heart sounds, pul-
sus paradoxus, and decreased breath sounds at the lung bases.
Electrocardiogram was not significant, showing only non-specific
ST-T wave changes.

Blood tests showed increased inflammatory markers (C reactive
protein (CRP) 120 mg/L; normal range between 0.3 mg/L and 10 mg/
L). Two cardiac troponin assessments (at 0 h and 3 h) were within
normal limits. Two nasopharyngeal swabs for SARS-CoV2 (at 0 h and
24 h) were negative. Chest X-ray showed mild bilateral pleural effu-
sion and no radiological signs of pneumonia. Computed tomography
(CT) pulmonary angiography was normal.

Due to the characteristics of the pain, acute pericarditis was
suspected and an echocardiography was performed, with findings
suggestive of ECP. In particular, the exam showed mild circumferen-
tial pericardial effusion (0.8 cm max in front of the right ventricle)
with fibrinous stranding and pericardial thickening (Figure 1A) and an-
nulus reversus (Figure 2). Respirophasic septal shift (Figure 1C and
Video 1), septal bounce (Supplementary material online, Video S1),
inspiratory decrease in mitral E velocity > 25%, and reduced E wave
deceleration time (Figure 3) were also present, while cardiac cham-
bers collapse was absent. Finally, the inferior vena cava plethora with
prominent flow reversal in expiration was detected (Figure 4).

Therefore, the patient was admitted to the cardiology ward and
therapy with two 0.5 mg colchicine doses a day (1 mg daily) and three
600 mg ibuprofen doses a day (1800 mg daily) were started, with pro-
gressive reduction of inflammatory markers (CRP at time of dis-
charge 16 mg/L) and complete resolution of the symptoms.

Cardiac magnetic resonance imaging showed pericardial thickening
and oedema (Figure 5A and B), with intense late gadolinium enhance-
ment of the pericardial layers (Figure 5C); a very mild pericardial effu-
sion was detected (Video 2). Cine images showed septal bounce
(Video 2) and inspiratory flattening of the inter-ventricular septum

Day 0 A 59-year-old patient was administered the se-

cond dose of the BNT162b2 (Comirnaty)

vaccine.

Day 5 Patient presented to the emergency room (ER)

with aggravating chest pain and dyspnoea.

Day 5 An echocardiogram showed effusive–constrict-

ive pericarditis. Treatment with ibuprofen

and colchicine was started.

Day 12 Cardiac magnetic resonance imaging confirmed

echocardiographic findings. Autoimmune dis-

eases and tuberculosis were ruled out.

Day 17 Inflammatory markers decreased significantly.

Symptoms resolved. Patient was discharged

on ibuprofen and colchicine.

One week

follow-up

Control echocardiography showed a reduction

of pericardial effusion but the persistence of

constrictive physiology. Inflammatory

markers did not return to normal. Patient

was started on prednisone and will be fol-

lowed up closely.

Figure 1 Echocardiography. (A) Sub-costal view showing mild pericardial effusion with fibrinous stranding and pericardial thickening. The findings
are suggestive for effusive–constrictive pericarditis. (B) Parasternal short-axis view showing D-shaped left ventricle, due to ventricular
interdependence.

2 G.M. Viani et al.
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(Video 3), indicating ventricular interdependence and pericardial
constriction.

No clear aetiology of the pericarditis was identified. In particular,
viral tests for HIV, hepatitis C virus (HCV), Coxsackie, citomegalovi-
rus (CMV), and Epstein-Barr virus (EBV) were negative for acute
infections. Autoimmune diseases were ruled out, due to the absence
of other suggestive symptoms and/or autoantibodies (ANA, ENA,
and anti-dsDNA tested negative). Tuberculosis as well was deemed
unlikely, since interferon gamma (INF-gamma) release assay was
negative and radiological signs of pulmonary involvement were ab-
sent. Asbestosis was excluded, since there was no work-related ex-
posure to asbestos or suggestive findings at chest CT scan. On the

basis of the close temporal relation with the second shot of
BNT162b2 vaccine, we hypothesized that the pericarditis might have
been an adverse reaction to the drug, with a sub-acute evolution.

At 1-week follow-up the patient was completely asymptomatic,
but CRP was still mildly elevated (18 mg/L) and control echocardio-
gram showed a reduction in the pericardial effusion, but persistence
of constrictive physiology. Therefore, the patient was started on
prednisone 25 mg daily and will be followed up closely in the next
months for a possible therapeutical upgrade with IL1 receptor
antagonists.1

Discussion

Effusive–constrictive pericarditis is a rare pericardial pathology, which
combines clinical features of constrictive pericarditis and pericardial
effusion, sometimes—as in our case—associated to pericardial in-
flammation. Effusive–constrictive pericarditis can require pericardiec-
tomy and in some cases has a dire prognosis.2 Coronavirus disease
2019 can cause pericarditis,3 with mechanisms that are still unclear,
but are possibly related to the systemic inflammatory response
induced by the disease.4 No clear aetiology for ECP was identified in
our patient. Notably, occurrence of ECP in COVID-19 disease has
been documented.5 Although ECP is often deemed to have idiopathic
origin, in this case there is a strong temporal relation between the se-
cond dose of BNT162b2 vaccine and symptoms occurrence.
Nucleoside modified RNA vaccine BNT162b2 is remarkably effective
(95% protection against COVID-19 after second dose) and safe: inci-
dence of serious adverse events is very low.6 On the other hand,
there are several reports of myocarditis and pericarditis after nucleo-
side modified RNA COVID vaccines in literature.6–13 Therefore, it is
possible to speculate that in our patient the immune reaction against
the spike protein of SARS-CoV2 might have caused ECP as a rare

Figure 2 Echocardiography. Lateral pulsed wave tissue Doppler imaging (PW-TDI) e0 values (9 cm/s) (A) are lower than septal PW-TDI e0 values
(11 cm/s) (B), as opposed to normal. This finding is known as ‘annulus paradoxus’ and is caused by tethering of the lateral wall by the thickened
pericardium.

Video 1 Echocardiography. Parasternal short-axis view shows
respirophasic shift inter-ventricular septum, indicating pericardial
constriction.

Effusive-constrictive pericarditis after BNT162b2 vaccine 3
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adverse reaction to the vaccine, with mechanisms that could be simi-
lar to natural infection.14 In particular, INF-gamma seems to have a
role in post-vaccine pericarditis via mitogen-activated protein kinase
(MAPK) and/or Janus kinase (JAK)/Stat pathways, which are key

components of host defence to viral infection as well. Other potential
mechanisms for cardiac involvement after mRNA based-vaccination
include a molecular mimicry mechanism between viral spike protein
and an unknown cardiac protein.15

Figure 3 Echocardiography. PW Doppler of mitral inflow showing inspiratory decrease in mitral E velocity > 25% which reflects respiratory vari-
ation in ventricular filling. Reduced E wave deceleration time is also present. These are typical findings for constrictive physiology.

Figure 4 Echocardiography. (A) M-mode evaluation shows dilated, non-collapsing inferior vena cava. (B) PW Doppler of hepatic vein showing flow
reversal, which is prominent in expiration (arrow). The combination of ventricular septal shift, annulus paradoxus and prominent expiratory flow re-
versal in hepatic veins is specific for diagnosis of constrictive pericarditis.

4 G.M. Viani et al.
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.. In support of this hypothesis, the sudden onset of symptoms sug-
gests that ECP presented acutely and constrictive physiology is not
just a chronic collateral finding. However, it cannot be excluded that
occurrence of pericarditis shortly after vaccine administration was
just due to chance: correlation between ECP and vaccine in our case
report is only presumptive. Guideline-directed therapy for acute
pericarditis was implemented, with resolution of symptoms and
sharp decrease of inflammatory markers. Nevertheless, the patient
will need close echocardiographic and clinical follow-up.

Lead author biography

My name is Giacomo Maria Viani, MD.
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ology in December 2019 at state uni-
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The authors confirm that written consent for submission
and publication of this case report including images and associated
text has been obtained from the patient in line with COPE guidance.

Conflict of interest: A.B.: Institution received funding from Kiniksa
Pharmaceuticals, Ltd. as an investigative site; unrestricted research

Figure 5 Cardiac magnetic resonance imaging. (A) Pericardial thickening (arrows) is evident on localizer images, as well as bilateral pleural effusion
(asterisks). (B) Short-tau inversion-recovery T2-weighted image on short-axis orientation at mid-ventricular level. Hyperintense signal (arrows) of
the pericardium indicates the presence of pericardial oedema. (C) Post-contrast image on four-chamber view shows intense enhancement of the
pericardium (arrows).

Video 2 Cardiac magnetic resonance imaging. Short-axis cine
image at mid-ventricular level, showing septal bounce and a small
pericardial effusion anterior to the right ventricle and at diaphrag-
matic level.

Video 3 Cardiac magnetic resonance imaging. Real-time free-
breathing cine image on short-axis view at mid-ventricular level
shows inspiratory flattening of the interventricular septum, indicat-
ing pericardial constriction.
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