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Pericarditis after administration of the BNT162b2
mRNA COVID-19 vaccine

Pericarditis tras la administración de la vacuna de ARNm
BNT162b2 contra la COVID-19

To the Editor,

The first reported case of myocarditis after administration of
the BNT162b2 vaccine (BioNTech-Pfizer, Germany-United States)
against COVID-19 was recently published.1

According to the Brighton Collaboration, myocarditis and
pericarditis are theoretical risks of vaccination against SARS-CoV-
2 due to immunopathological mechanisms and should be consid-
ered adverse events of special interest, with close monitoring of
their development in vaccinated people or of an increase in their
incidence vs that expected.2 Multiple cases of pericarditis have been
reported after SARS-CoV-2 infection,3 but there have been no
published cases of pericarditis after vaccination against COVID-19.

Here, we report 2 cases of pericarditis after administration of
the BNT162b2 vaccine. Both patients have consented to the
publication of their clinical cases. In addition, these adverse events
have been reported to the Spanish Pharmacovigilance System for
Medicines for Human Use.

Case 1 concerns a 36-year-old man with a history of acute
idiopathic pericarditis in 2013, who was under any routine
treatment. He presented to the emergency department with
crushing chest pain that began some hours before. The pain was
not effort-related but increased with deep breathing and when the
patient was lying down and improved when he was sitting up. The
Figure 1. A: electrocardiogram obtained in the emergency department. Sinus tachyc
Nonsignificant Q wave in the inferior wall. Without acute repolarization abnormal
later in the cardiology clinic. Sinus rhythm at 75 bpm, normal axis. Normal PR interv

ST-segment elevation. Corrected QT in the normal range.
patient stated that the pain was similar to that of the previous
episode of pericarditis. He had no fever and did not report any
recent respiratory infections. He had no history of COVID-19. He
had received the second dose of the BioNTech-Pfizer mRNA vaccine
11 days before symptom onset.

During his stay in our center, the patient was hemodynamically
stable, with adequate saturation. Physical examination revealed no
abnormal findings (no murmur or pericardial friction rub).

Electrocardiography (figure 1A) demonstrated sinus tachycar-
dia with no clear signs of pericarditis. Blood tests showed
leukocytosis (11.60 � 103/mL) with neutrophilia (8.7 � 103/mL),
without elevated acute phase reactants (C-reactive protein,
1.80 mg/L; D-dimer, 117 ng/mL). Myocardial damage markers
were negative, with high-sensitivity troponin of 9 (0-72) ng/L.
Chest radiography showed no pertinent findings.

The patient was discharged with clinical judgment of incipient
acute pericarditis, although he met only 1 diagnostic criterion (pain
with pericarditis characteristics). Given the clinical suspicion,
treatment was begun with nonsteroidal anti-inflammatory agents
(ibuprofen, 600 mg/8 h) and colchicine. The patient was evaluated
in the outpatient cardiology clinic 48 hours later and the diagnosis
of pericarditis was confirmed after a new electrocardiogram
(figure 1B) revealed PR interval shortening with incipient submilli-
meter, concave, and generalized ST-segment elevation that was not
present on the previous electrocardiogram. Transthoracic echocar-
diography showed no pericardial effusion or other abnormalities.
The patient exhibited a favorable clinical course, with complete
cessation of the pain, and he remains asymptomatic.

Case 2 concerns an 80-year-old man with a history of
paroxysmal atrial fibrillation treated with pulmonary vein
ardia at 105 bpm, normal axis (908). Normal PR interval (120 ms). Narrow QRS.
ities. Corrected QT in the normal range. B: electrocardiogram obtained 2 days
al (120 ms), with a PR segment decrease. Narrow QRS. Concave and generalized
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Figure 2. A: electrocardiogram obtained in the emergency department showing sinus rhythm at 75 bpm. Normal axis. Narrow QRS and ST-segment elevation in the
inferolateral wall. Corrected QT in the normal range. B: electrocardiogram obtained 5 days later showing sinus rhythm at 85 bpm. Normal axis. Narrow QRS.

Generalized ST-segment elevation with concave morphology. Corrected QT in the normal range.
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cryoablation in 2009. He was referred to the emergency depart-
ment by his primary care physician after 4 days of pain localized to
the left hemithorax. The pain was not effort-related and worsened
with deep breathing. He had no fever and did not report recent
respiratory infections. He had received the second dose of the
BioNTech-Pfizer mRNA vaccine 11 days before symptom onset. He
had no history of COVID-19.

The patient was hemodynamically stable, with good saturation,
and with no abnormalities on physical examination (no murmur or
pericardial friction rub).

Electrocardiography (figure 2A) revealed ST-segment elevation
localized to the inferior (II, III, and aVF) and lower lateral (V4-V6)
walls, with decreased voltages in these leads. Blood tests showed
elevated acute phase reactants (C-reactive protein, 58 mg/L;
D-dimer, 586 ng/mL) and a normal complete blood count.
Myocardial damage markers were negative, with high-sensitivity
troponin of 7 ng/L. Chest radiography showed no pertinent
findings.

Pericarditis was diagnosed based on the pain with pericarditis
characteristics and the compatible electrocardiogram. The patient
was discharged under treatment with nonsteroidal anti-inflam-
matory agents and colchicine and with withdrawal of his
antiplatelet regimen. The patient attended the emergency
department again 5 days later with colchicine-related diarrhea;
he was found to have leukocytosis (14.56 � 103/mL) with
neutrophilia (12.5 � 103/mL), persistent inflammatory parameters
(C-reactive protein, 56.3 mg/L; fibrinogen, 736 mg/dL), and
compatible electrocardiogram (figure 2B). Transthoracic echocar-
diography performed in the outpatient clinic showed minimal but
universal pericardial effusion.

In both cases, the study was completed with postvaccination
serology, which showed a positive vaccine response (antiprotein S
antibodies) at 333 and 133 UA/mL, respectively, without serologi-
cal evidence of previous COVID-19 infection (antinucleocapsid
antibodies).

Although causality could not be established, a suspected
adverse drug reaction is reasonable due to the temporal correlation
(both cases occurring 11 days after the second dose), as well as the
biological plausibility of an autoimmune response or a crossreac-
tion due to molecular mimicry.4

In conclusion, we present 2 cases of pericarditis occurring after
anti-SARS-CoV-2 vaccination. We wish to highlight the importance
of monitoring and documenting adverse events experienced by
patients after vaccination and reporting those that are severe or
unknown.5
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Mortality risk in COVID-19 patients with right bundle
branch block

Riesgo de mortalidad en pacientes con COVID-19 con bloqueo de
rama derecha

To the Editor,

Recent analyses have demonstrated that COVID-19 patients
with pre-existing cardiovascular risks and/or comorbidities have a
higher risk of death in the short-term. However, the prognostic role
of right bundle branch block (RBBB) in these patients has not yet
been evaluated. The aim of this study was to perform a brief meta-
analysis on the prognostic impact of RBBB on short-term mortality
in COVID-19 patients. The study was performed in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines. The MEDLINE and Scopus databases
were systematically searched for articles, published in English,
from the inception of the COVID-19 pandemic (January 2020)
through 1 May 2021 using the following Medical Subject Heading
(MESH) terms: ‘‘COVID-19’’ AND ‘‘Arrhythmias’’ OR ‘‘Right bundle
branch block’’. Inclusion criteria were: a) studies enrolling
participants with a confirmed diagnosis of COVID-19;
b) providing data on the presence/absence of RBBB among
survivors (S) and nonsurvivors (NS), allowing us to calculate an
unadjusted odds ratio (OR) when not provided; and c) reporting
all-cause mortality by the presence or absence or RBBB. We
excluded case reports, review articles, editorials/letters, and case
series with less than 10 participants, randomized controlled trials
and studies including duplicate populations and investigations
evaluating the electrocardiographic consequences of specific
COVID-19 therapy. References from the included studies were
screened to potentially identify other investigations meeting the
inclusion criteria. Ethical approval and informed consent were not
required as the study did not directly enrol human participants.
The quality of the included studies was graded using the
Newcastle-Ottawa quality assessment scale (NOS). Mortality risk
data were pooled using the Mantel-Haenszel random effects
models with odds ratios (OR) as the effect measure with 95%
confidence intervals (CI). Heterogeneity among studies was
assessed using Higgins and Thompson I2 statistic where I2 values
correspond to the following levels of heterogeneity: low (< 25%),
moderate (25%-75%) and high (> 75%). The presence of potential
publication bias was verified by visual inspection of the funnel
plot. Due to the low number of included studies (< 10), small-study
bias was not examined as our analysis was underpowered to detect
such bias. A predefined sensitivity analysis (leave-one-out analy-
sis) was performed removing 1 study at a time, to evaluate the
stability of our results. All meta-analyses were conducted using
Comprehensive Meta-Analysis software, version 3 (Biostat, United
States). The initial search resulted in 2049 articles (951 in PubMed
and 1098 in Scopus, respectively). After we removed duplicates
(n = 885) and applied our inclusion criteria, 6 studies,1–6 enrolling
1904 patients (mean age 64.7 years old, 1176 males) were included
in the analysis. All the investigations were of high quality
according to the NOS. The most frequent comorbidities were
arterial hypertension and diabetes mellitus. Conversely, the
prevalence of heart failure, coronary artery disease and chronic
obstructive pulmonary disease were not systematically reported in
the reviewed investigations, making a comprehensive evaluation
impossible (table 1). The mortality rate was 17.0% (n = 324). RBBB
was present in 150 COVID-19 participants (7.8% of cases). On
pooled analysis, RBBB was significantly associated with a higher
risk of death in the short-term (OR, 2.96; 95%CI, 2.04-4.30;
P � .0001; I2 = 0%) (figure 1A). Visual inspection of the relative
funnel plot revealed no significant evidence of publication bias
(figure 1B). Sensitivity analysis slightly changed the combined OR,
which remained statistically significant across a range from 2.38
(95%CI,1.48-3.84) to 3.24 (95%CI, 2.16-4.85), suggesting that no
single study had an undue impact on the study outcome. The
results of present analysis suggest a higher mortality risk in
COVID-19 patients with RBBB. We decided to analyze the impact
on RBBB since several analyses have demonstrated that right
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