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Coronavirus disease 2019 vaccination-related pericarditis: a
single tertiary-center experience

Valentino CoIIinia‘b, Massimo Imaziob, Marzia De Biasio

and Gianfranco Sinagra®

Aims Vaccination represents a cornerstone of prevention in
the COVID-19 pandemic. Rare adverse events including
acute pericarditis and myopericarditis have been reported.

Methods All consecutive patients referred to our referral
center for pericardial diseases following COVID-19
vaccination from 1 April 2021 to 15 April 2022 were included.
Acute pericarditis and myopericarditis were diagnosed
according to ESC guidelines. Patients with SARS-CoV-2
infection were excluded from the study.

Results Twenty-four patients (79% men) aged

39.7 = 19.8 years were referred to our center with
pericarditis after receiving COVID-19 vaccination. Thirteen
(54%) patients were diagnosed with myopericarditis. The
mean time between vaccination and symptoms onset was
7.0 £ 4.9 days, and the most frequent symptom was
pericarditic chest pain (83%). Respectively, 50 and 33% of
patients presented after the second and the third dose of
the vaccine. Almost all patients were treated with both
nonsteroidal anti-inflammatory drugs and colchicine. Five
patients (21%) experienced a recurrence of pericarditis. No

Introduction

Acute pericarditis is an inflammatory pericardial syn-
drome defined by the presence of two or more of the
following features: chest pain, pericardial friction rub,
diffuse concave upward ST-elevation or PR depression
on ECG and new or worsening pericardial effusion. Myo-
pericarditis is defined as the presence of acute pericarditis
with elevation of troponin and/or new or presumed
new focal or global left ventricular systolic dysfunction.
Myocardial involvementis usually confirmed noninvasive-
ly by cardiac magnetic resonance.' The incidence of acute
pericarditis has been reported as 27.7 cases per 100000
population per year and is responsible for 0.1% of all
hospital admissions.”

Coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
has become a global pandemic that has affected the lives
of billions of individuals worldwide. In the absence of
effective therapies against SARS-CoV-2, vaccination is
crucial to limit the pandemic spread of COVID-19 and
reduce mortality. Clinical trials demonstrated that the
COVID-19 vaccines are both well tolerated and effective
and no clinical trial has reported major cardiovascular
events, including pericarditis.”™ Due to these findings,

b

patient died or developed constrictive pericarditis. Mean
follow-up was 8.0 = 3.2 months.

Conclusion COVID-19 vaccine-related pericarditis typically
manifest with mild clinical signs, in young male individuals, a
few days after the second or third vaccine dose and are
commonly characterized by a rapid complete recovery.
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the European Medical Agency has authorized four vac-
cines to prevent COVID-19 [Comirnaty (BN'T162b2),
Jeovden (Ad26.COV2-S), Spikevax (mRNA-1273), Vax-
zevria (AZD1222)] and the vaccination campaign began
in Italy, as in all Europe on the 27 December 2020.

Several cases of vaccine-related myocarditis have been
reported in literature; however, there is a paucity of
information regarding pericarditis and events after the
third vaccination dose.

Methods

We included all consecutive patients admitted with
pericarditis following SARS-CoV-2 vaccination to the
Cardiology Department of the University Hospital of
Udine, between 1 April 2021 and 15 April 2022. The
time interval between vaccination and the onset of peri-
carditis symptoms had to be less than 15 days (indepen-
dently from the dose).”

Acute pericarditis and myopericarditis were diagnosed by
the 2015 European Society of Cardiology guidelines for
the diagnosis and management of pericardial diseases'
and all patients had negative reverse transcription—PCR
of nasopharyngeal swabs for SARS-CoV-2.



Baseline characteristics of study patients were summa-
rized as frequencies and percentages for categorical vari-
ables and median 4+ range/interquartile range (IQR) for
continuous variables. As an exploratory analysis, we com-
pared clinical characteristics between patients with acute
pericarditis and myopericarditis.

Fisher’s exact test was used for categorical variables and
unpaired Student’s /-test or Mann—Whitney U test for
continuous variables. A two-tailed P less than 0.05 was
considered statistically significant.

Results

Details are provided in T'able 1. Nincteen (79%) male and
five (21%) female patients diagnosed with pericarditis after
receiving COVID-19 vaccination were included. The
mean age was 39.7 4+ 19.8vears. Eleven (46%) patients
had acute pericarditis and 13 patients had myopericarditis.
Patients who developed myopericarditis were younger
(26 vs. 55vyears, P<0.001), had fewer comorbidities (no
comorbidities in 92 vs. 45%, P = 0.02) and more frequently
had a history of previous pericarditis (38 vs. 0%) than those
who developed acute pericarditis. Overall, four were active
or former smokers, and the most common comorbidity was
hypertension (25% of patients). One patient experienced a
recurrence 11 months after mild pericardits related to
SARS-CoV-2 infection; four patients relapsed after previ-
ous idiopathic pericarditis (mean time 21.2 + 7.3 months).
One patient developed pericarditis after AZD1222 vacci-
nation, all others (96%) after mRNA wvaccines. Most
patients developed pericarditis after the second or the third
dose of vaccine (50 and 33%, respectively). The mean time
between vaccination and symptoms onset was 7.0
4 4.9 days and the most frequent symptom was pericarditic
chest pain (83%) followed by fever and dyspnea. The most
common abnormal ECG finding was diffuse ST-elevation
and PR depression (63%, most frequent in acute pericardi-
tis). All patients with definitive myopericarditus underwent
cardiac magnetic resonance within 15 days from clinical
presentation, which confirmed the clinical diagnosis. No
patient underwent endomyocardial biopsy because of sta-
ble and uncomplicated cases with myocardial involvement.
Pericardial effusion was found in 11 (46%) patients and was
reported as mild in 8 patients. No patient needed pericar-
dial drainage. Four patients with myopericarditis had mild
reduction of LVEF at presentation and during follow-up.
The median values of C-reactive protein were 60 mg/l.
Most patients (75%) were treated with dual therapy, and
the most used drugs were colchicine and ibuprofen (88 and
83% of patients, respectively). All patients with myoper-
icarditis and six patients with acute pericarditis were hos-
pitalized with a median length of stay of 4.2+ 2.6 days.
Four patients developed a recurrence of pericarditis and
one received anakinra after failure of therapy with nonste-
roidal anti-inflammatory drugs (NSAIDs), colchicine, and
prednisone. Mean follow-up was 8.0 4+ 3.2 months.

Discussion
Historically, postvaccination myocarditis and pericarditis
have been reported as a rare adverse event, especially
after live-attenuated smallpox vaccine® and less frequent-
Iy for diphtheria, poliomyelitis, tetanus, influenza and
hepatitis B.”®

Although acute pericarditis and myopericarditis were
not observed as adverse events in coronavirus disease
2019 vaccine trials,” suspected cases have been reported
following wvaccination, particularly in adolescents and
young adules.”!”

In this article, we summarize 24 cases of COVID-19
vaccine-related pericarditis and discuss their association
with the vaccination.

The average number of pericarditis observed every 3
months during the vaccine period was significantly higher
than during the prevaccination period (12.3 0.8 vs. 6.2
+1.9, P<0.001) (Fig. 1).

In our cases, young healthy men (<40 years old) were at
higher risk of developing pericardial and myocardial
inflammation after COVID-19 vaccination, and this
was consistent with the literature.!"!?

T'his result could be because of increased levels of
inflammartory cytokines at puberty, and the sex differ-
ence may be explained by the pro-inflammatory role of
testosterone in male individuals, as opposed to the anti-
inflammartory role of estrogen in female individuals."

T'his pro-inflammatory state also appears to be the cause
of the severe hyper-inflammation condition (i.e. Multi-
system Inflammatory Syndrome in Children), which has
been described in children, within 2—4 weeks of SARS-
CoV-2 infection. This syndrome can result in a severe
clinical course requiring intensive care management with
a mortality rate of 1-2%."

The typical onset of symptoms, usually after the second
or third dose of the vaccine (83% of our patients), suggests
an immune-mediated mechanism because of an impor-
tant cytokine activation of preexisting autoreactive im-
mune cells.” In this regard, it could be interesting to
consider an assessment of serological evidence for prior
SARS-CoV2Z infection, especially in young subjects with
pericarditis after the first dose. Furthermore, in our
paticnts, the average time between the second and third
dose of vaccine was less than 6 months (5.3 +0.8), and
this short time between doses, in susceptible individuals,
may have promoted the above exaggerated autoreactive
response.

As for idiopathic or virus-related pericarditis, the common
clinical presentation was chest pain'® and the most fre-
quent ECG abnormality was widespread S'T-segment
elevation with PR depression. ECG changes were not
associated with a worse prognosis.'’



Table 1 Main data from the studied population

Total (n=24) Acute pericarditis (n=11) Myopericarditis (n=13) P-value
Age (years) (mean + SD) 39.74+19.8 55.3+17.6 26.5+9.0 <0.01*
Male sex (n) 19/24 (79%) 8/11 (73%) 11/13 (85%) 0.63°
Comorbidities
No comorbidities 17/24 (71%) 5/11 (45%) 12/13 (92%) 0.02°
BMI =25 (kg/m?) 16/24 (67%) 8/11 (73%) 8/13 (62%) 0.68"
Diabetes type Il 2/24 (8%) 1/11 (99%) 1/13 (8%) 1°
Smoker (active or farmer) 5/24 (21%) 4/11 (36%) 1/13 (8%) 0.14°
Hypertension 6/24 (25%) 4/11 (36%) 2/13 (15%) 0.35°
Hypercholesterolemia 3/24 (13%) 2/11 (18%) 1/13 (8%) 0.58"°
Autoimmune disease 3/24 (13%) 2/11 (18%) 1/13 (8%) 0.58°
History of pericarditis 5/24 (21%) 0/11 (0%) 5/13 (38%) 0.04°
History of COVID-19 disease 2/24 (8%) 0/11 (0%) 2/13 (15%) 0.48°
Others 5/24 (21%) 5/11 (45%) 0/13 (0%) 0.01°
Vaccine type
BNT162b2 16/24 (67%) 8/11 (73%) 8/13 (62%) 0.68°
mRNA-1273 7/24 (29%) 2/11 (18%) 5/13 (38%) 0.39°
AZD1222 1/24 (4%) 1/11 (9%) 0/13 (0%) 0.46°
Ad26.COV2-S 0/24 (0%) 0/11 (0%) 0/13 (0%) 10
Dose given
First 4/24 (17%) 2/11 (18%) 2/13 (15%) 10
Second 12/24 (50%) 5/11 (45%) 7/13 (54%) 1°
Third 8/24 (33%) 4/11 (36%) 4/13 (319%) 10
Time between second and third vaccine (months 4 SD) 53408 54106 53409 0.107%
Clinical findings [no (%)]
Timing of pericarditis diagnosis (days 4+ SD) 7.04+4.9 85+4.6 5.74+4.7 0172
Pericarditic chest pain 20/24 (83%) 10/11 (91%) 10/13 (77%) 0.60°
Pericardial rub 3/24 (13%) 2/11 (18%) 1/13 (8%) 0.58°
Fever 10/24 (42%) 5/11 (45%) 5/13 (38%) 10
Dyspnea 10/24 (42%) 3/11 (27%) 7/13 (54%) 0.24°
Cough 6/24 (25%) 2/11 (18%) 4/13 (31%) 0.65°
Others 11/24 (46%) 5/11 (45%) 6/13 (46%) 1°
ECG
ST-segment elevation and PR depression 15/24 (63%) 8/11 (73%) 7/13 (549) 0.42°
T wave inversion 6/24 (25%) 2/11 (18%) 4/13 (319%) 0.65"
Others 3/24 (13%) 1711 (9%) 2/13 (15%) 1°
Echo findings
Pericardial effusion 11/24 (46%) 7/11 (64%) 4/13 (31%) 0.22°
Mild 8/11 (73%) 4/7 (57%) 4/4 (100%) 0.24°
Moderate 2/11 (18%) 2/7 (29%) 0/4 (0%) 0.49°
Large 1/11 (9%) 1/7 (14%) 0/4 (0%) 1°
Cardiac tamponade 0/24 (0%) 0/11 (0%) 0/13 (0%) 1°
Ejection fraction (<55%) 4/24 (17%) 0/11 (0%) 4/13 (31%) 0.10°
Laboratory
WBC (cells/pl) [median (IQR)] 10525 (7400-13000) 10556.4 (7600-13 000) 10497.5 (6825-12995) 0.95°
CRP level (mg,fl) [median (IQR)] 60.2 (25-99) 74.2 (30-125) 445 (14-49) 0.29°
Elevated Hs-TNI 16/24 (87%) 3/11 (27%) 13/13 (100%) <0.01"
Medications, no (%)
One anti-inflammatory drug 4/24 (17%) 2/11 (18%) 2/13 (15%) 1°
Two anti-inflammatory drugs 18/24 (75%) 8/11 (73%) 10/13 (77%) 10
More than three anti-inflammatory drugs 2/24 (8%) 1/11 (9%) 1/13 (8%) 1°
Colchicine 21/24 (88%) 10/11 (919%) 11/13 (85%) 1P
Ibuprofen 20/24 (83%) 9/11 (82%) 11/13 (85%) 1°
Aspirin 1/24 (4%) 1/11 (9%) 0/13 (0%) 0.46°
Prednisone 5/24 (21%) 2/11 (18%) 3/13 (23%) 10
Anakinra 1/24 (4%) 1711 (9%) 0/13 (0%) 0.46°
Outcomes
Admitted to hospital 19/24 (79%) 6/11 (55%) 13/13 (1009%) 0.01°
Hospitalization (days + SD) 42+26 5+27 257+14 0.21*
Pericarditis recurrence 5/24 (21%) 2/11 (18%) 3/13 (23%) 1t
Constrictive pericarditis 0/24 (0%) 0/11 (0%) 0/13 (0%) 10
Death 0/24 (0%) 0/11 (0%) 0/13 (0%) 10
Mean follow-up (months) 8.0+3.2 8.2+35 79+28 0.85%

COVID-19, coronavirus disease 2019; CRP, C-reactive protein; IQR, interquartile range; SD, standard deviation; WBC, white blood cell. ®Student's #test. ° Fisher's exact

test. “Mann—-Whitney U test.

According to the literature,'” these inflammatory heart
diseases appear to be a typical adverse event following m-
RNA vaccines (96% of our patients) compared with the
recombinant adenovirus vector-based vaccine (only one
patient in our series).

Alchough the exact mechanism underlying mRNA vac-
cine-related pericarditis is poorly understood, it has been
proposed that, in the presence of a genetic predisposition,
the otherwise less immunogenic modified spike protein-
coding mRNA molecule used in the vaccine is detected
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as antigen. This leads to activation of an aberrant immune

system response resulting in a pro-inflammatory cas-
15

cade. ™

For this reason, extreme caution is required in adminis-
tering the vaccine to chronically immunosuppressed sub-
jects and in those with immune-mediated diseases or a
recent history of pericarditis (4, 13 and 21% of our
patients, respectively). In our cases, a patient known
for previous postviral pericarditis and celiac disease,
developed myopericarditis 14 days after the second dose
of the vaccine and 37 days after the third one.

Other possible mechanisms could be a molecular mimic-
ry between the spike protein of SARS-CoV-2 and self-
amigen:s19 (i.e. a cross-reaction between antibodies
against SARS-CoV-2 spike glycoproteins and a-myosin
has been experimentally demonstrated) or a nonspecific
innate inflammatory response.””

All patients diagnosed with myopericarditis underwent
cardiac MRI within 15 days from clinical presentation and
tissue characterization using 'I'l andfor "I'2 mapping was
suggestive for acute mvyocarditis in all cases.”"** No
patient underwent endomyocardial biopsy as all myoper-
icarditis appeared transient and self-limited.”

We found pericardial effusion in 11 (46%) paticnts and
was reported as large only in one patient. As in previous
reports, pericardial effusion does not seem related to the
severity of the pericarditis, unlike what happens in
COVID-19 patients in which it appears related to poor
prognosis.**

No data are available on specific treatment for vaccine-
associated pericarditis; however, favorable evolution with
prompt resolution of symptoms has been reported in most
cascs. T'he most commonly used therapcutic strategy
includes anti-inflammatory drugs and guided medical
therapy if left ventricular function is reduced. In tachy-
cardic patients, beta-blocker drugs may also improve
symptoms by slowing heart rate.”

In our case series, four patients were treated with only
one anti-inflammatorv drug and almost all others were
treated with the mainstay therapy for acute pericarditis:'
the combination therapy with colchicine and NSAIDs.

Owerall, short-term clinical outcomes have been favour-
able, without relevant arrhythmias and with rapid com-
plete recovery. No patient developed cardiac tamponade,
only four patients had a recurrence of pericarditis and one
(already known for autoimmune disease) received ana-
kinra after failure of therapy with NSAIDs, colchicine
and prednisone.

T'hese findings seem to confirm the mild clinical course of
this condition and support the effectiveness of evidence-
based therapy for acute pericarditis in this setting as well.

Limitations

First, the study was composed of a small sample of a
single large center, limiting the generalizability of the
results. Second, it is an observational study, thus prospec-
tive studies with larger patient cohorts are needed to
confirm our findings. Third, temporal association does not



prove causation, although the short time span between
vaccination and pericarditis onset strongly supports the
possible relationship. Fourth, although all published
studies had reported clinical outcomes in the short term,
the mid-term to long-term prognosis remains unknown.

Conclusion

We report 24 cases of pericarditis after COVID-19 vacci-
nation. Most cases were in voung healthy male individuals,
within a few days after the second or third vaccination,
typically with mild clinical signs and were commonly self-
limited. In conclusion, despite these rare side effects,
the benefits of COVID-19 vaccination clearly outweigh
the limited risk of pericarditis and myocardits, and vacci-
nation is strongly recommended to prevent COVID-19
infection, transmission and related complications.
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