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Aims Little is known about the epidemiology, clinical presentation, management, and outcome of acute pericarditis and
myopericarditis.

...................................................................................................................................................................................................
Methods
and results

The final diagnoses of acute pericarditis, myopericarditis, and non-ST-segment elevation myocardial infarction
(NSTEMI) of patients presenting to seven emergency departments in Switzerland with acute chest pain were
centrally adjudicated by two independent cardiologists using all information including serial measurements of high-
sensitivity cardiac troponin T. The overall incidence of pericarditis and myopericarditis was estimated relative to
the established incidence of NSTEMI. Current management and long-term outcome of both conditions were also
assessed. Among 2533 chest pain patients, the incidence of pericarditis, myopericarditis, and NSTEMI were 1.9%
(n = 48), 1.1% (n = 29), and 21.6% (n = 548), respectively. Accordingly, the estimated incidence of pericarditis and
myopericarditis in Switzerland was 10.1 [95% confidence interval (95% CI) 9.3–10.9] and 6.1 (95% CI 5.6–6.7) cases
per 100 000 population per year, respectively, vs. 115.0 (95% CI 112.3–117.6) cases per 100 000 population per
year for NSTEMI. Pericarditis (85% male, median age 46 years) and myopericarditis (62% male, median age 56 years)
had male predominance, and commonly (50% and 97%, respectively) resulted in hospitalization. No patient with
pericarditis or myopericarditis died or had life-threatening arrhythmias within 30 days [incidence 0% (95% CI
0.0–4.8%)]. Compared with NSTEMI, the 2-year all-cause mortality adjusted hazard ratio of pericarditis and
myopericarditis was 0.40 (95% CI 0.05–2.96), being 0.59 (95% CI 0.40–0.88) for non-cardiac causes of chest pain.

...................................................................................................................................................................................................
Conclusion Pericarditis and myopericarditis are substantially less common than NSTEMI and have an excellent short- and long-

term outcome.
...................................................................................................................................................................................................
Clinical trial
registration

ClinicalTrial.gov, number NCT00470587, https://clinicaltrials.gov/ct2/show/NCT00470587.
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Introduction

Acute pericarditis and myopericarditis are important differential diag-
noses of acute myocardial infarction (AMI) among patients presenting
to the emergency department (ED) with acute chest pain.1–4

Unfortunately, in contrast to AMI, there are enormous uncertainties
regarding the incidence, clinical presentation, management, and long-
term outcome of acute pericarditis and myopericarditis.1–3,5–7 For
example, the incidence of acute pericarditis was estimated at 27.7
cases per 100 000 population per year based on data in an Italian
urban area, but only 3.3 cases per 100 000 population per year based
on data from a Finnish national registry.3,8 Similarly, there are relevant
uncertainties regarding the disposition of patients with myopericardi-
tis.9 While current clinical practice guidelines recommend hospital-
ization,1 the majority of patients with myopericarditis were directly
discharged from the ED in a large single-centre registry from Spain.10

As chest pain seems present in more than 90% of patients with
acute pericarditis and myopericarditis,1 we used data from a large
prospective multicentre study enrolling unselected patients

presenting with acute chest pain to the ED with central adjudication
of final diagnoses to address these major gaps in clinical knowledge.
The incidence of acute pericarditis and myopericarditis in the overall
population was estimated relative to the established incidence of
non-ST-segment elevation myocardial infarction (NSTEMI).

Objectives

The primary aim of this study was to describe the incidence of peri-
carditis and myopericarditis among patients presenting to the ED
with chest pain and to estimate the overall incidence and long-term
outcome of pericarditis and myopericarditis in Switzerland.

Materials and methods

Study design and population
This is a secondary analysis of the prospective, international, multicentre
Advantageous Predictors of Acute Coronary Syndromes Evaluation
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(APACE) study (NCT00470587) enrolling adult patients presenting with
acute chest pain (onset or peak of symptoms within the last 12 h) to the
ED.11–14 For this analysis, patients were eligible if presenting to one of the
seven EDs in Switzerland participating in APACE (Figure 1). Patients were
included irrespective of renal function, while patients with terminal kidney
failure on chronic haemodialysis were excluded. Patients with ST-
segment elevation myocardial infarction were excluded as they often by-
pass the ED and are triaged directly from the ambulance to the catheter-
ization laboratory. The study was conducted according to the principles
of the Declaration of Helsinki and was approved by the local ethics com-
mittee. Written informed consent was obtained from all patients. The
data were analysed according to the STROBE guidelines for observational
studies.15

Routine clinical assessment
Patients underwent clinical assessment that included detailed patient his-
tory, physical examination, 12-lead electrocardiogram (ECG), continuous
12-lead ECG monitoring, pulse oximetry, standard blood tests including
cardiac troponin (cTn), and cardiac imaging as indicated in clinical practice
guidelines.1,16,17 The decision to perform echocardiography, coronary
angiography, cardiac magnetic resonance imaging (MRI), and other car-
diac imaging modalities was taken by the treating physician in the ED in
conjunction with the attending cardiologist taking into account pre-test
probability and local availability.

Adjudication of final diagnosis
Adjudication of the final diagnosis was performed centrally by two inde-
pendent cardiologists at the core laboratory (University Hospital Basel)
applying the fourth universal definition of AMI and current guidelines for
the diagnosis of pericarditis/myopericarditis using two sets of data1,16,18:
first, all available medical records obtained during clinical care including
medical history, physical examination, and results of laboratory tests
including serial clinical high-sensitivity (hs)-cTn levels, ECG, radiologic
tests, transthoracic echocardiography, cardiac MRI, cardiac exercise test,
lesion severity, and morphology in coronary angiography—pertaining to
the patient from the time of ED presentation to 90-day follow-up; se-
cond, study-specific assessments, including detailed chest pain character-
istics using 34 predefined criteria, serial hs-cardiac troponin T (hs-cTnT)
blood concentrations obtained from study samples, and clinical follow-up
by telephone and/or mail. In situations of disagreement about the diagno-
sis, cases were reviewed and adjudicated in conjunction with a third cardi-
ologist.11–14 As recommended, the diagnosis of acute pericarditis was
made with two of the following criteria: (i) chest pain, particularly if sharp
and pleuritic, improved by sitting up and leaning forward; (ii) pericardial
friction rub; (iii) new widespread ST-segment elevation or PR-segment
depression in the ECG, and (iv) pericardial effusion.1 Myopericarditis was
diagnosed in the presence of elevated hs-cTn concentrations above the
99th percentile of the respective assay in addition to the criteria for peri-
carditis. For the differential diagnosis of myopericarditis vs. NSTEMI, all
clinical and imaging findings were evaluated in conjunction. For example,

Figure 1 Flow chart of patient inclusion. APACE, Advantageous Predictors of Acute Coronary Syndromes Evaluation study; NSTEMI, non ST-seg-
mental elevation myocardial infarction.
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patients with e.g. a 60% coronary stenosis could still be adjudicated to
have myopericarditis, if the cardiac MRI showed clear mid- or epicardial
late gadolinium enhancement.16,17 Signs of systemic inflammation such as
fever, leucocytosis, and elevated C-reactive protein concentration were
additionally considered during adjudication.1

Aetiologies
The aetiologies of both pericarditis and myopericarditis were classified
into idiopathic, viral, purulent/bacterial, autoimmune, and post-cardiac
intervention.1,19 The aetiology was considered idiopathic, if despite ex-
tensive clinical and diagnostic work-up no other triggering agent could be
identified.

Estimation of incidence
The incidence of pericarditis, myopericarditis, and NSTEMI in the pro-
spective multicentre chest pain cohort was calculated. The ratio of abso-
lute NSTEMI cases in the cohort to the absolute number of NSTEMI
(code ICD-10 I214) as main diagnoses among all hospitalizations in
Switzerland during the years 2006–2015 was assessed using the ‘Medical
hospital statistics of Switzerland’ published online for each year (Source
Swiss Federal Statistical Office).20 With this approach, the number of
pericarditis and myopericarditis cases per 100 000 population per year
was estimated using the mean adult standard population living in
Switzerland during 2006 and 2015 (Source Swiss Federal Statistical
Office).21 This approach relies on the assumption that the likelihood of
presenting to the ED is similar for patients with acute pericarditis and
myopericarditis vs. patients with NSTEMI. The reliability of this assump-
tion was tested by quantifying the severity of chest pain in all patients.
Finding comparable pain severity in patients with pericarditis and myoper-
icarditis vs. NSTEMI would support this assumption.

Management, follow-up, and outcome
To compare the differences in diagnostic work-up between pericarditis
and myopericarditis, we analysed cardiac procedures including ECG,
echocardiography, coronary angiography, and cardiac MRI. After hospital
discharge, patients were followed by trained researchers at 3, 12, and
24 months by telephone or in written form. Additionally, all available
medical records were reviewed. Death and life-threatening arrhythmias
within 30 days and 2-year all-cause mortality, adjusted for age, sex, history
of hypertension, history of dyslipidaemia, history of known coronary ar-
tery disease, history of diabetes, history of cancer, history of myocardial
infarction, and history of stroke were analysed in patients with the adjudi-
cated diagnosis of pericarditis, myopericarditis, and compared with
patients with NSTEMI and non-cardiac causes of chest pain.

Statistical analysis
Incidence calculations were made using proportions relative to NSTEMI
(Supplementary material online, Figure S1) and 95% confidence intervals
(95% CIs) were calculated based on Poisson distribution. The plausibility
of the assumption of similar presentation to the ED in patients with peri-
carditis/myopericarditis vs. patients with NSTEMI was examined by com-
paring the maximal intensity of acute chest pain quantified in the ED for
these conditions.

Continuous variables were described as median and interquartile
range (IQR) and categorical variables by numbers and percentages of
cases. The Mann–Whitney U test or the Kruskal–Wallis test was used for
continuous variables and the Pearson v2 or the Fisher’s exact test for cat-
egorical variables. All hypothesis testing was two-tailed and P-values
<0.05 were considered statistically significant. The Cochran–Armitage
test was used to test for linear temporal trends. Confidence intervals for
proportions were calculated using Wilson’s method. Kaplan–Meier

curves were used to estimate the 2-year all-cause mortality rate, and the
log-rank test was used to compare NSTEMI vs. pericarditis/myocarditis
and non-cardiac chest pain. Considering the total number of deaths in
our cohort and to avoid overfitting in the model, nine independent varia-
bles were chosen for adjustment, based on relevant previous findings and
clinical knowledge. The Cox proportional hazard model was used to cal-
culate the hazard ratios for 2-year all-cause mortality. Cox models were
adjusted for age, sex, history of hypertension, history of dyslipidaemia,
history of known coronary artery disease, history of diabetes, history of
cancer, history of myocardial infarction, and history of stroke. The pro-
portional hazard assumption was assessed using the Schoenfield residuals
test. For this analysis, multiple inclusions were excluded. Statistical analy-
ses were performed using IBM SPSS Statistics for Windows and
Macintosh V 26.0 (Chicago, IL, USA) and R version 3.6.2 (Vienna,
Austria).

Results

Study cohort
From April 2006 to August 2015, 3738 patients were prospectively
enrolled in Switzerland. Of these, 2533 had an adjudicated diagnosis
either of pericarditis, myopericarditis, NSTEMI, or non-cardiac chest
pain (Figure 1). Over the study period of 10 years, there was no trend
regarding the inclusion of patients with pericarditis or myopericarditis
in relation to the total number of enrolled patients. P-values for trend
analysis were 0.64 for pericarditis and 0.81 for myopericarditis
(Figure 2).

Incidence
The incidence of pericarditis, myopericarditis, and NSTEMI in the co-
hort was 1.9%, 1.1%, and 21.6%, with 48, 29, and 548 cases, respect-
ively. Thus, the relative incidence of pericarditis to NSTEMI was 1:11,
myopericarditis to NSTEMI 1:19, and pericarditis/myopericarditis to
NSTEMI 1:7. The plausibility of the assumption of similar presentation
to the ED in patients with pericarditis/myopericarditis vs. patients
with NSTEMI was confirmed by comparable maximal intensity of
acute chest pain quantified in the ED for these conditions [median vis-
ual analogue scale 6/10 (IQR 5.0–8.0) vs. 7/10 (IQR 5.0–8.0),
P = 0.309] (Supplementary material online, Table S3).

During the study period (2006–2015), NSTEMI was the main diag-
nosis of 72 076 hospitalizations in Switzerland and the mean adult
(>19 years) population living in Switzerland during this period was on
average 6 270 440 inhabitants (Supplementary material online, Tables
S1 and S2). Using the ratio of pericarditis, myopericarditis and
NSTEMI in our cohort and NSTEMI in Switzerland, the overall inci-
dence of pericarditis and myopericarditis in Switzerland was esti-
mated to be 10.1 (95% CI 9.3–10.9) and 6.1 (95% CI 5.6–6.7) cases
per 100 000 population per year, respectively, vs. 115.0 (95% CI
112.3–117.6) cases per 100 000 population per year for NSTEMI.
The combined incidence of pericarditis/myopericarditis was esti-
mated at 16.1 (95% CI 15.2–17.2) cases per 100 000 population per
year.

Baseline characteristics and patient
disposition
There were no significant differences between patients with pericar-
ditis and myopericarditis in relation to age, vital signs, cardiovascular
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..risk factors, or chronic medication at baseline (Table 1). Pericarditis
(85% male, median age 46 years) and myopericarditis (62% male, me-
dian age 56 years) showed male predominance, and commonly (50%
and 97%, respectively) resulted in hospitalization. A pericardial fric-
tion rub could be auscultated in the ED in 18% (n = 7) of patients
with pericarditis and in 4% (n = 1) with myopericarditis (Table 2).

Electrocardiogram changes including PR-segment depression, ST-
segment elevation, and ST-segment depression were present in 57%
of patients with pericarditis/myopericarditis. Of the hospitalized
patients, 4% (n = 2) with pericarditis vs. 59% (n = 17) with myoperi-
carditis were admitted to an intensive care unit (P < 0.001). The me-
dian length of stay in the ED/hospital in patients with pericarditis was
0.5 days (IQR 0.0–1.0) and 5 days (IQR 4.0–8.0) in patients with myo-
pericarditis (P < 0.001) (Table 3). The baseline characteristics of
NSTEMI and non-cardiac chest pain patients are described in
Supplementary material online, Table S3.

Aetiologies
The aetiologies were comparable among patients with pericarditis
and myopericarditis, with viral infection being the most common
cause in both groups: 54% in pericarditis vs. 48% in myopericarditis
(Figure 3).

Management and outcome
Non-steroidal anti-inflammatory drugs (NSAIDs) were given to 88%
(n = 42) of patients with pericarditis and 45% (n = 13) of patients with
myopericarditis, colchicine to 6% and 3%, respectively (Table 3).

Clinical follow-up among patients with pericarditis, myopericardi-
tis, NSTEMI, and non-cardiac chest pain was completed at 3 months
in 97%, at 12 months in 84%, and at 24 months in 67%. Within
30 days, there were no life-threatening arrhythmias and/or death in a
single patient with pericarditis or myopericarditis. The hazard ratio
for all-cause mortality at 2 years was 0.40 (95% CI 0.05–2.96) for
pericarditis/myopericarditis vs. NSTEMI compared to a hazard ratio
of 0.59 (95% CI 0.40–0.88) for non-cardiac chest pain vs. NSTEMI
(Figure 4). The adjusted hazard ratio for all-cause mortality was 0.60
(95% CI 0.08–4.38) for pericarditis/myopericarditis vs. non-cardiac
chest pain.

Discussion

We used data from a large prospective multicentre study of patients
presenting with acute chest pain to an ED, centrally adjudicating the
final diagnosis to address remaining uncertainties regarding the inci-
dence, characteristics, management, and outcome of patients with
pericarditis and myopericarditis. We report eight major findings.

First, the incidence of pericarditis, myopericarditis, and NSTEMI
was 1.9%, 1.1%, and 21.6%, respectively. Thus, pericarditis/myoperi-
carditis was substantially less common vs. NSTEMI (about 1:7). There
was no trend regarding the inclusion of patients with pericarditis or
myopericarditis over time. Knowledge about this relative incidence
and the associated pretest probabilities among patients presenting
with acute chest pain to the ED will help clinicians in their assessment
of these patients. Second, combining the ED-specific data obtained in

Figure 2 Inclusion of patients with pericarditis or myopericarditis over the study period of 10 years. Top: Relative frequencies of pericarditis and
myopericarditis over the study period of 10 years (2006–2015) with 95% confidence intervals. Bottom: Logarithmized relative frequencies of pericardi-
tis and perimyocarditis over the same study period to compare relative changes (same slopes = same relative change) with 95% confidence intervals.
P-values for temporal trend were non-significant (P-value for temporal trend in pericarditis = 0.64 vs. 0.81 in myopericarditis). In 2009, no patient with
myopericarditis and in 2015, no patient with pericarditis was enrolled.
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.this multicentre study with national data on the incidence of NSTEMI
in the years of enrolment the incidence of pericarditis/myopericardi-
tis with symptoms leading to an ED presentation in Switzerland was
calculated to be 16.1 (95% CI 15.2–17.2) cases per 100 000 inhabi-
tants per year. This rate is comparable to the incidence estimated for
Denmark based on national data (14.5 cases per 100 000 inhabitants
in 2016).22 The lower rate estimated for Finland seems well explained
by the fact that it was based only on hospitalized patients (3.3 cases
per 100 000 population per year person-years).8 The higher rate esti-
mated in an Italian urban area (27.7 cases per 100 000 population per
year)3 may be explained in that it was derived from a referral centre
for pericarditis inducing an associated referral bias. In addition, there
may be regional differences. Third, pericarditis (85%) and myopericar-
ditis (62%) had a strong male predominance.2,8,23 While this finding is
confirmed by prior observations,2,8,23 it is largely unexplained. Sex
hormones, as well as sex-specific susceptibility and/or exposure to
certain viral pathogens may at least, in part, explain the different inci-
dences in men and women.23 Fourth, the median age in this cohort
recruited from the ED with pericarditis or myopericarditis was
47 years, largely consistent with observations from the Finish national

registry, where median age was 52 years.8 In contrast, patients were
slightly younger (mean age 39 years) in the cohort recruited in Italy
from three reference centres for pericardial diseases.2 This difference
could at least partly be explained by younger and less complex
patients, who may have been managed by general practitioner and
who therefore did not present to the ED. Fifth, C-reactive protein
concentration was only mildly elevated (median 15 mg/L) at ED pres-
entation, with more than a quarter of patients even having normal
concentrations. This finding is consistent with prior observations,
including one study showing that 22% of patients had normal high-
sensitivity C-reactive protein concentration at presentation.24,25 In
34% of these cases, the cause of normal concentrations was early
presentation.25 Early presentation may also have contributed to
lower than expected C-reactive protein concentrations in this study,
as it included only patients presenting within 12 h after the onset or
peak of chest pain, and thereby rather early in the disease course, and
at times prior to the rise of C-reactive protein. Sixth, NSAID were
given to 88% of patients with pericarditis and 45% of patients with
myopericarditis, which is consistent with prior series and current rec-
ommendations.1,24–27 In contrast, the use of colchicine was low. Two

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

Table 1 Baseline characteristics

Pericarditis/myopericarditis (n 5 77) Pericarditis (n 5 48) Myopericarditis (n 5 29) P-value

Age, years 47 (34.0–67.0) 46.0 (35.8–63.2) 56.0 (33.0–69.0) 0.581

Female sex 18 (23) 7 (15) 11 (38) 0.027

Vital signs

Heart rate, /min 87 (74–98) 89 (77–98) 84 (72–97) 0.452

Systolic blood pressure, mmHg 139 (127–148) 140 (132–148) 130 (123–147) 0.291

Diastolic blood pressure, mmHg 82 (76–92) 84 (79–92) 79 (68–93) 0.083

Temperature, �C 37.3 (36.9–37.6) 37.3 (36.9–37.5) 37.2 (36.9–37.8) 0.862

Oxygen saturation, % 98 (96–100) 98 (97–100) 98 (96–100) 0.910

Maximum of chest pain, VAS 6 (5–8) 6 (5–8) 6 (5–8) 0.686

BMI, kg/m2 26.2 (23.4–28.4) 26.0 (23.1–28.4) 26.6 (23.5–28.1) 0.667

Cardiovascular risk factors

Hypertension 27 (35) 13 (27) 14 (48) 0.084

Hypercholesterolaemia 16 (21) 9 (19) 7 (24) 0.576

Diabetes mellitus 7 (9) 5 (10) 2 (7) 0.704

Current smoking 23 (30) 13 (27) 10 (34) 0.609

History of smoking 21 (27) 14 (29) 7 (24) 0.793

eGFR, mL/min/1.73 m2 95.5 (83.1–108.8) 102.3 (89.9–109.2) 90.2 (81.1–107.7) 0.073

Chronic prior medication

Aspirin (prophylactic dose) 11 (14) 5 (10) 6 (21) 0.314

Vitamin K antagonists 3 (4) 2 (4) 1 (3) 1.000

New oral anticoagulants 0 (0) 0 (0) 0 (0) —

Beta-blocker 12 (16) 6 (12) 6 (21) 0.351

Calcium antagonists 5 (6) 3 (6) 2 (7) 1.000

ACE-inhibitors/AT-II-antagonists 13 (17) 7 (15) 6 (21) 0.539

NSAIDs 5 (6) 3 (6) 2 (7) 1.000

Steroids 0 (0) 0 (0) 0 (0) —

Colchicine 0 (0) 0 (0) 0 (0) —

Categorical data are presented as no (%) of cases and continuous data as median (IQR).
The estimated glomerular filtration rate (eGFR) was calculated using the Chronic Kidney Disease Epidemiology Collaboration formula.
ACE, angiotensin converting enzyme; ATII, angiotensin-II; BMI, body mass index; NSAID, non-steroidal anti-inflammatory drugs; VAS, visual analogue scale, range 0–10.
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..factors may at least in part explain the infrequent use of colchicine.
First, in the vast majority (87%) of patients, this was the first episode
of pericarditis/myopericarditis, while the evidence supporting the use
of colchicine is strongest in patients with recurrent pericarditis.1

Second, during the study period colchicine was not commercially

available in Switzerland. It had to be imported from one of its neigh-
bouring countries, thereby requiring substantial administrative efforts
and time. Seventh, about 50% of patients with pericarditis and nearly
all (97%) patients with myopericarditis were hospitalized. This obser-
vation is in agreement with current European Society of Cardiology

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

Table 2 History, clinical, and diagnostic characteristics

Pericarditis/myopericarditis

(n 5 77)

Pericarditis

(n 5 48)

Myopericarditis

(n 5 29)

P-value

History

Previous (myo)pericardial disease 10 (13) 8 (17) 2 (7) 0.304

Autoimmune/connective tissue disease 5(6) 3(6) 2(7) 1.000

Heart failure 2 (3) 0 (0) 2 (7) 0.139

Tuberculosis 0 (0) 0 (0) 0 (0) —

Cocaine use 1 (1) 0 (0) 1 (3) 0.377

Viral episode within the last 15 days 29 (38) 20 (42) 9 (31) 0.467

Chest pain characteristics

Stabbing/sharp 29 (38) 23 (48) 6 (21) 0.028

Changes with postural or respiratory movements 44 (83) 36 (88) 8 (67) 0.183

Syncope prior presentation 2 (3) 2 (4) 0 (0) 0.524

Clinical findingsd

Peripheral oedema 6 (8) 1 (2) 5 (17) 0.026

Pericardial rub 8 (12) 7 (18) 1 (4) 0.128

Laboratory findings

hs-cTnT, Elecsys, ng/La 8.0 (4.5–40.0) 5.0 (2.9–7.0) 81.0 (32.4–252.5) <0.001

hs-cTnI, Architect, ng/La 4.8 (2.0–131.5) 2.8 (1.8–4.5) 242.3(17.5–959.5) <0.001

Peak hs-cTnT, Elecsys, ng/Lb 9.0 (5.0–53.3) 5.1 (4.0–8.1) 100.0 (32.4–301.8) <0.001

Peak hs-cTnI, Architect, ng/Lb 7.0 (3.0–203.2) 3.6 (2.1–7.0) 260.0 (38.0–3296.5) <0.001

CRP, mg/L 15.0 (3.0–68.0) 14.5(3.2–65.8) 26.0 (3.0–78.0) 0.821

Electrocardiogram changes 44 (57) 33 (69) 11 (38) 0.010

PR-segment depressionc 27 (35) 21 (44) 6 (21) 0.050

Significant ST-segment elevation 14 (18) 11 (23) 3 (10) 0.228

Significant ST-segment depression 3 (4) 1 (2) 2 (7) 0.553

Transthoracic echocardiographyd 67 (87) 42 (88) 25 (86) 1.000

Wall motion abnormalities

Global 5 (7) 1 (2) 4 (16) 0.061

Segmental 8 (12) 4 (10) 4 (16) 0.459

Pericardial effusion

Mild 15 (22) 10 (24) 5 (20) 0.772

Moderate 3 (4) 2 (5) 1 (4) 1.000

Severe 2 (3) 1 (2) 1 (4) 1.000

Coronary angiographyd 17 (22) 3 (6) 14 (48) <0.001

Low coronary sclerosis 2 (12) 1 (33) 1 (7) 0.331

1 vessel coronary artery disease 2 (12) 0 (0) 2 (14) 1.000

2 vessel coronary artery disease 1 (6) 0 (0) 1 (7) 1.000

Cardiac magnetic resonance imagingd 21 (27) 3 (6) 18 (62) <0.001

Late gadolinium enhancement 16 (76) 3 (100) 13 (72) 0.549

Endomyocardial biopsy 0 (0) 0 (0) 0 (0) —

Categorical data are presented as no (%) of cases, continuous variables as median (interquartile range).
aAt presentation.
bPeak-concentrations of 0, 1, 2, 3, 6 h serial study measurements.
cThe PR-segment was not assessable in three patients because the initial heart rhythm was no sinus rhythm.
dFindings presented as no (%) of cases undergoing the examination.
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Table 3 Treatment characteristics

Pericarditis/myopericarditis (n 5 77) Pericarditis (n 5 48) Myopericarditis (n 5 29) P-value

Intervention

Pericardiocentesis 1 (1) 1 (2) 0 (0) 1.000

Medication for the acute episodea

NSAID 55 (71) 42 (88) 13 (45) <0.001

Aspirin (therapeutic dose) 0 (0) 0 (0) 0 (0) —

Colchicine 4 (5) 3 (6) 1 (3) 1.000

Corticoids 1 (1) 0 (0) 1 (3) 0.377

ACE-inhibitors 15 (19) 2 (4) 13 (45) <0.001

Calcium antagonist 3 (4) 0 (0) 3 (10) 0.050

Beta-blocker 13 (17) 3 (6) 10 (34) 0.003

Antiarrhythmics 3 (4) 2 (4) 1 (3) 1.000

Oral anticoagulants 6 (8) 1 (2) 5 (17) 0.026

Hospitalizations

Hospitalizations 52 (68) 24 (50) 28 (97) <0.001

ICU admission 19 (25) 2 (4) 17 (59) <0.001

Length of ED/hospital stay (days) 2.0 (0.0–6.0) 0.5 (0.0–1.0) 5.0 (4.0–8.0) <0.001

Data are presented as no (%) of cases.
ACE, angiotensin converting enzyme; ED, emergency department; ICU, intensive care unit; NSAID, non-steroidal anti-inflammatory drugs.
aNew treatment started for the current episode of peri- or myopericarditis; oral anticoagulants includes vitamin K antagonists or novel oral anticoagulants.

Figure 3 Aetiologies. Data are presented as percentage (%) of cases. The aetiology was classified as idiopathic, if despite extensive work-up no
other aetiology could be confirmed. Purulent/bacterial includes either evidence of pus in the pericardium in the course of a confirmed bacterial infec-
tion. Viral was defined as virus detection in the blood or anamnestic reference to a previous viral infection within the last 15 days prior admission.
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..clinical practice guidelines recommending hospitalization in patients
with myopericarditis.1 However, it is in contrast with a recent single-
centre study from Barcelona reporting that only 33% of patients with
myopericarditis were hospitalized.10 Similarly, patient disposition
seems to be highly variable in pericarditis. Eighth, life-threatening
arrhythmias and/or death did not occur within 30 days in a single pa-
tient with pericarditis or myopericarditis. Similarly, 2-year long-term
follow-up showed a very good long-term prognosis. These findings
extend and corroborate observations made in dedicated pericarditis/
myopericarditis referral centres.2,7,28–33 Apparently, the pattern and/
or the mechanism of cardiomyocyte injury in myopericarditis is less
prone to ventricular arrhythmias as compared to that in NSTEMI and
may well justify outpatient management in some patients.

Study limitations
Some limitations merit consideration when interpreting these find-
ings. First, this was a secondary analysis of a large, ongoing multicentre

study enrolling patients presenting with acute chest pain to the ED.
Therefore, the calculated pericarditis/myopericarditis to NSTEMI
ratio is likely valid and generalizable to all EDs. However, since in
some patients pericarditis/myopericarditis may cause only mild symp-
toms not resulting in ED presentation, we might possibly have under-
estimated their incidence overall. In addition, pericarditis following
cardiac surgery may occur while patients are still hospitalized and
would, therefore, also not result in ED presentation, again leading to
underestimation of the incidence. Second, despite the use of a very
stringent methodology including central adjudication by two inde-
pendent cardiologists including serial measurements of hs-cTnT, we
may have missed a small number of patients with pericarditis/myo-
pericarditis. We also may have misclassified a small number of
patients as pericarditis/myopericarditis as the extent of cardiac work-
up and the choice of the cardiac imaging modality was determined by
the clinical team according to pre-test probabilities and current clinic-
al practice guidelines. Third, we cannot comment on the incidence,

Figure 4 Kaplan–Meier curve and Cox regression for all-cause mortality in non-ST-elevation myocardial infarction vs. pericarditis and myopericar-
ditis and vs. non-cardiac chest pain. Kaplan–Meier curve with log-rank test (P-value) and Cox regression with adjusted hazard ratio for 2-year all-cause
mortality of patients stratified according to final adjudicated diagnosis of non-ST-elevation myocardial infarction compared to patients with non-car-
diac chest pain and patients with either pericarditis or myopericarditis adjusted for age, sex, history of hypertension, history of dyslipidaemia, history
of known coronary artery disease, history of diabetes, history of cancer, history of myocardial infarction, and history of stroke.
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.
characteristics, and outcome of pericarditis/myopericarditis in
patients with terminal renal failure on chronic dialysis, as these
patients were excluded. Fourth, no specific sample size calculation
was performed for this secondary analysis, and our sample size of
patients with (myo-) pericardial inflammatory syndromes was
modest.

Conclusion

Pericarditis and myopericarditis are substantially less common com-
pared to NSTEMI. The estimated incidence was 16.1 (95% CI 15.2–
17.2) cases per 100 000 persons in Switzerland per year. Both, peri-
carditis and myopericarditis have excellent short- and long-term out-
come, suggesting that outpatient management should be considered
for both disorders.

Supplementary material

Supplementary material is available at European Heart Journal: Acute
Cardiovascular Care online.
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