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Total patients with
inflammatory bowel disease

(NIS 2011-2020) 1
N=3,236,747

Inflammatory Bowel

Disease Without
iti
Baseline Characteristics P-Value
Female sex 4,839 (53.09) 1,799,728 (55.76) <0.001
Mean age + Standard error 54.08 + 0.48 51.9+0.07 <0.001
Systemic lupus erythematosus 214 (2.34) 30,985 (0.96) <0.001
Rheumatoid arthritis/
Collagen vascular disease 906 (9.94) 169,773 (5.26) <0.001
Post cardiotomy syndrome 44 (0.48) 161 (0.005) <0.001
Hypertension 4389 (48.16) 1,280,079 (39.66) <0.001
Diabetes mellitus 1758 (19.29) 539,983 (16.73) 0.02
Hyperlipidemia 2327 (25.53) 669,734 (20.75) <0.001
Obesity 1143 (12.54) 143,952 (4.46) <0.001
Chronic heart failure 1406 (15.42) 239,813 (7.43) <0.001
~—
Univariable analysis for predictors of outcomes in IBD patients
with versus without acute pericarditis
Outcomes P-Value
In-hospital mortality 2.14 (1.67-2.75) <0.001

Multivariable analysis for predictors of outcomes in patients in IBD patients

with versus without acute pericarditis

Adjusted Odds Ratio

Outcomes P-Value P-Value

In-hospital mortality 1.65 (1.25-2.18) <0.001 1.66 (1.12-2.46) 0.012
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ABSTRACT

Background: Inflammatory bowel disease (IBD) is a chronic condition
characterized primarily by inflammation of the gastrointestinal tract.
Pericarditis is a rare but important extraintestinal manifestation of IBD
that is poorly understood yet is associated with significant morbidity.
The objectives of this study were to identify the factors associated with
pericarditis in IBD and associated complications.

Methods: Hospitalized adult patients (aged > 18 years) with a diag-
nosis of acute pericarditis in the IBD cohort, 2011-2020, were identi-
fied from the National Inpatient Sample using codes from the
International Classification of Diseases (revision 9 or 10). Multivariable
logistic regression was performed to identify clinical factors associated
with pericarditis among IBD patients and in-hospital complications.
Results: During the period 2011-2020, among 3,236,747 IBD pa-
tients, 9113 (0.28%) had pericarditis, with a mean patient age of
54.08 + 0.48 years, and 53.1% females. Patients with IBD and
coexisting diagnoses of systemic lupus erythematosus (odds ratio [OR]
1.49, 95% confidence interval [Cl] 1.03-2.15, P = 0.033), rheumatoid
arthritis and/or collagen vascular disorders (OR 1.75, 95% CI [1.41-
2.17], P < 0.001), or postcardiotomy syndrome (OR 67.13, 95% ClI
[30.08-149.80], P < 0.001), were each associated with a higher risk
of pericarditis. Compared to IBD patients without pericarditis, patients
with IBD and pericarditis had an increased associated incidence of
inpatient mortality (OR 1.65, 95% Cl [1.25-2.18], P < 0.001).
Conclusions: Pericarditis is an uncommon but important manifesta-
tion of IBD. The presence of a concomitant autoimmune condition led
to a higher likelihood of developing pericarditis among IBD patients,
and IBD patients who develop pericarditis had a higher incidence of
inpatient mortality compared to IBD patients without pericarditis.
Providers should be aware of the connection between IBD and peri-
carditis to identify individuals at risk of adverse complications.

Inflammatory bowel disease (IBD) is a chronic inflammatory
condition of the gastrointestinal tract that encompasses both
ulcerative colitis (UC) and Crohn’s disease (CD).! Occur-
rence of the condition is not infrequent; it is estimated to
affect up to 1.5 million North American patients.” IBD can be
associated with a variety of extraintestinal manifestations that
affect multiple organ systems. Meta-analyses suggest that pa-
tients with IBD have an increased risk of atherosclerotic car-
diovascular disease, yet other cardiovascular manifestations are
poorly understood. Pericarditis has been described as one
manifestation of IBD, but little is known about the clinical
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RESUME

Contexte : Les maladies inflammatoires de l'intestin (MIl) sont des
affections chroniques caractérisées principalement par une inflam-
mation du tractus gastro-intestinal. La péricardite est une manifesta-
tion extra-intestinale rare mais importante des MIl, mal comprise et
pourtant associée a une morbidité importante. Les objectifs de cette
étude étaient d’identifier les facteurs associés a la péricardite dans les
MIl, ainsi que les complications associées.

Méthodes : Les patients adultes hospitalisés (agés de > 18 ans) avec
un diagnostic de péricardite aigué dans la cohorte Mll, 2011-2020, ont
été identifiés a partir de I'Echantillon National américain des Patients
Hospitalisés (NIS) en utilisant les codes de la Classification Inter-
nationale des Maladies (révision 9 ou 10). Une régression logistique
multivariée a été réalisée pour identifier les facteurs cliniques associés
a la péricardite chez les patients atteints de MIl et aux complications
hospitaliéres.

Résultats : Au cours de la période 2011-2020, parmi les 3 236 747
patients atteints de MIl, 9 113 (0,28 %) ont eu une péricardite, avec un
age moyen de 54,08 + 0,48 ans, 53,1 % étant des femmes. Les
patients atteints de Ml et présentant des diagnostics concomitants de
lupus érythémateux systémique ((rapport de cotes [RC] 1,49, intervalle
de confiance [IC] a 95 % 1,03-2,15, p = 0,033), de polyarthrite rhu-
matoide et/ou de troubles vasculaires du collagéne (RC 1,75, IC a 95
% [1,41-2,17], p < 0,001), ou de syndrome post-cardiotomie (RC
67,13, IC 4 95 % [30,08-149,80], p < 0,001), étaient tous associés a
un risque plus élevé de péricardite. Par rapport aux patients atteints de
MIl sans péricardite, les patients atteints de MIl et de péricardite
présentaient une incidence associée accrue de mortalité chez les pa-
tients hospitalisés (RC 1,65, IC a 95 % [1,25-2,18], p < 0,001).
Conclusions : La péricardite est une manifestation peu fréquente mais
importante des MIl. La présence d’une maladie auto-immune con-
comitante augmente la probabilité de développer une péricardite chez
les patients atteints de MIl, et les patients atteints de MIl qui
développent une péricardite ont une incidence plus élevée de mortalité
chez les patients hospitalisés, par rapport aux patients atteints de Mil
qui n'ont pas de péricardite. Les prestataires de soins doivent étre
conscients du lien entre les MIl et la péricardite afin d’identifier les
personnes a risque de complications indésirables.

predictors associated with its occurrence. Other notable car-
diovascular extraintestinal manifestations include myocarditis,
venous and arterial thromboembolism, arrhythmia, heart
failure, and endocarditis.”* An association between active
disease in IBD and an increased incidence of cardiovascular
events has been reported, including in the first year after
diagnosis, suggesting that a relationship exists between
systemic inflammation and cardiovascular risk.

Prior studies have estimated that the prevalence of peri-
carditis is roughly 0.19% among CD patients and 0.23%
among UC patients.” The pathogenesis of pericarditis in the
setting of IBD is unclear, although multiple mechanisms are
plausible, and these may differ among patients. Possible eti-
ologies include immune-mediated, drug-induced hypersensi-
tivity reactions and cardiotoxicity due to drug treatment from
S—aminosalic?/lic acid derivatives, such as sulfasalazine and
mesalamine.” Additionally, drug-induced pericarditis also has
been reported in patients with IBD treated with infliximab.*

Given the lack of evidence regarding comorbid conditions
that are associated with IBD, an understanding of acute
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pericarditis among IBD patients and risk factors associated
with worse outcomes is important. Early recognition and
treatment are necessary to prevent severe morbidity and
mortality in patients with acute pericarditis and IBD.” This
study aims to further elucidate the predictors of acute peri-
carditis in the inpatient IBD patient population n and the
predictors of worse outcomes, including all-cause mortality.

Methods
Study population

The US National Inpatient Sample (NIS) database from
2011 to 2020 was utilized. The NIS is managed by the
Healthcare Cost and Utilization Project and run by the
Agency for Healthcare Research and Quality.'” The NIS
collects information on more than 7 million hospitalizations
yearly, and is funded by contributions from all states affiliated
with the Healthcare Cost and Utilization Project. The NIS
uses publicly accessible anonymous and deidentified data;
thus, this study did not require informed permission from
participants or institutional review board approval be ob-
tained. Given that NIS data are compiled annually, the data
investigated disease trends over time, from 2011 to 2020. NIS
data were queried using claims codes from the International
Classification of Diseases (ICD), Ninth and Tenth Revisions
(ICD-9, ICD-10), Clinical Modification (ICD-9-CM, ICD-
10-CM). All the ICD codes generated are detailed in
Supplemental Table SI. Individuals aged < 18 years were
excluded from our study.

Study characteristics and outcomes

Acute pericarditis was characterized by specific diagnostic
codes—namely, ICD-9 codes 420, 4238, and 4239, and
ICD-10 codes 130, 1318, 1319, and I32. IBD encompassed
both CD (ICD-9 code 555; ICD-10 code K50) and UC
(ICD-9 code 556; ICD-10 code K51). Baseline demographic
characteristics, including age, gender, race, hospital region,
and hospital bedsize, were obtained from available NIS vari-
ables. Clinical variables, including the incidence of stroke,
systemic sclerosis, sarcoidosis, postcardiotomy syndrome, hy-
pertension, diabetes mellitus, hyperlipidemia, obesity, chronic
heart failure, coronary artery disease, smoking, renal failure,
and metastatic malignancy, were incorporated into the anal-
ysis using the corresponding ICD-9 and ICD-10 codes, as
detailed in Supplemental Table SI. The primary study
outcome was all-cause mortality, and known complications
from pericarditis, including cardiac tamponade and constric-
tive pericarditis, were examined.

Statistical analysis

Means with standard deviations and the number of in-
dividuals with the corresponding proportions were calculated
for continuous and categorical variables, respectively. The
characteristics of acute pericarditis patients with vs without
IBD were compared using a Student # test (or the Wilcoxon
rank-sum test for non-normal distribution, with normality
assessed by the Shapiro—Wilk test) for continuous variables,
and a ')(2 test (or Fisher exact test) for categorical variables.
Multivariable logistic regression analysis was performed to
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identify the risk factors for inpatient mortality and for
in-hospital complications in the overall cohort of acute peri-
carditis patients with IBD. All the covariates utilized are risk
factors identified as clinically significant in the established
literature.'" Logistic regression analysis was utilized to esti-
mate propensity scores for the likelihood of developing acute
pericarditis among patients with IBD. Age, female sex, race,
acute kidney injury (AKI), stroke, postcardiotomy syndrome,
rheumatoid arthritis (RA), chronic renal failure, systemic
lupus erythematosus, systemic sclerosis, diabetes mellitus,
hypertension, hyperlipidemia, chronic heart failure, obesity,
coronary artery disease, smoking, metastatic cancer, and
sarcoidosis were used as covariates in the propensity-score
calculation. A 1:3 nearest-neighbor propensity score—
matching model was performed. We matched IBD patients
with acute pericarditis to IBD patients without acute peri-
carditis based on the propensity score, and the balance of
covariates was ensured between the matched groups by
minimizing the differences in the propensity score
(Supplemental Fig. S1). A P-value of < 0.05 was considered
statistically significant. The analysis was conducted using Stata
17 statistical software (StataCorp, College Station, TX). Sta-
ta’s every command and appropriate weights were used in all
the estimations. Propensity-matching analysis was performed
using R software’s (version 4.3) Matchlt package (R Foun-
dation for Statistical Computing, Vienna, Austria).

Results

Baseline characteristics

A total of 3,236,747 IBD patients from the period 2011-2020
were identified, among which 9113 patients had a coexisting
inpatient hospital diagnosis of acute pericarditis. The prevalence
of the condition was 0.28%, with a mean age among patients of
54.08 £ 0.48 years, with 53.09% being female. The de-
mographic and clinical characteristics of IBD patients with vs
without acute pericarditis are detailed in Table 1. Compared to
IBD patients without pericarditis, those with pericarditis were
less likely to be female (53.09% vs 55.76%, P < 0.001), were
more likely to be in a middle-range or older age group (ages 51-60
years, 18.49% vs 16.11%; ages 61-70 years, 20.64% vs 16.42%;
ages 71-80 years, 14.84% vs 13.01%, P < 0.001), and had
higher rates of additional autoimmune comorbid conditions,
including concomitant systemic lupus erythematosus (2.34% vs
0.96%, P < 0.001), and RA and/or collagen vascular disorders
(9.94% vs 5.26%, P < 0.001). The incidence of cardiovascular
complications that can result from or are associated with acute
pericarditis was higher in IBD patients with pericardits,
including cardiac tamponade (4.83% vs 0.02%, P < 0.001),
constrictive pericarditis (0.5% vs 0.01%, P < 0.001), and
postcardiotomy syndrome (0.48% vs 0.005%, P < 0.001).
Among IBD patients who had pericarditis and postcardiotomy
syndrome, 14 (31.81%) had cardiac tamponade, and < 11 had
constrictive pericarditis.

Clinical factors associated with acute pericarditis in IBD
patients

To understand the clinical features associated with acute
pericarditis, we examined the differences between IBD
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Table 1. Baseline characteristics of patients who have inflammatory bowel disease (IBD), with vs without acute pericarditis

IBD with pericarditis

IBD without pericarditis

Variables (n = 9113) (n = 3,227,634) P

Female sex 4839 (53.09) 1,799,728 (55.76) < 0.001
Mean age =+ standard error, y 54.08 + 0.48 51.9 + 0.07 < 0.001
Age category, y < 0.001

18—30 1175 (12.89)
31—40 1083 (11.88)
41-50 1248 (13.69)
51—60 1685 (18.49)
61-70 1881 (20.64)
71—80 1353 (14.84)
81—90 684 (7.50)
Hospital region
Northeast 1891 (20.75)
Midwest 2405 (26.39)
South 3266 (35.83)
West 1742 (21.47)
Race
White 6851 (75.17)
African American 994 (10.90)
Hispanic 485 (5.32)
Asian or Pacific Islander 895 (9.82)
size
Small 1135 (12.45)
Medium 2431 (26.67)
Large 5690 (62.43)
Comorbid conditions
Stroke 156 (1.71)
Systemic sclerosis 30 (0.32)
Systemic lupus erythematosus 214 (2.34)
Sarcoidosis 35 (0.38)
Rheumatoid arthritis and/or collagen 906 (9.94)
vascular disease
Postcardiotomy syndrome 44 (0.48)
Cardiac tamponade 441 (4.83)
Constrictive pericarditis 46 (0.5)
Colectomy 291 (3.19)
Hypertension 4389 (48.16)
Diabetes mellitus 1758 (19.29)
Hyperlipidemia 2327 (25.53)
Obesity 1143 (12.54)

1406 (15.42)
1744 (19.13)
1806 (19.81)
1742 (19.11)
317 (3.47)

Chronic heart failure
Coronary artery disease
Smoking

Renal failure
Metastatic cancer

469,943 (14.56)
459,937 (14.25)
449,932 (13.94)
519,971 (16.11)
529,977 (16.42)
419,915 (13.01)
259,824 (8.05)

0.10
699,751 (21.68)
799,807 (24.78)
1,199,711 (37.17)
539,983 (16.73)
0.06
2,399,745 (74.35)
339,869 (10.53)
189,784 (5.88)
259,824 (8.05)
< 0.001
559,994 (17.35)
869,847 (26.95)
1,799,728 (55.76)
41,959 (1.30) 0.16
6132 (0.19) 0.07
30,985 (0.96) < 0.001
8714 (0.27) 0.43
169,773 (5.26) < 0.001
161 (0.005) < 0.001
768 (0.02) < 0.001
471 (0.01) < 0.001
158,089 (4.89) < 0.001
1,280,079 (39.66) < 0.001

539,983 (16.73) 0.02

669,734 (20.75) < 0.001
143,952 (4.46) < 0.001
239,813 (7.43) < 0.001
389,898 (12.08) < 0.001
889,858 (27.57) < 0.001
369,886 (11.46) < 0.001

63,907 (1.98) < 0.001

Values are n (%), unless otherwise indicated. Boldface indicates statistical significance.

patients with acute pericarditis vs IBD patients without
acute pericarditis (Table 2). The IBD cohort had a higher
prevalence of female patients among those with pericarditis
with IBD, compared to the prevalence in those without
IBD; despite this, female gender was associated with a
lower risk of developing acute pericarditis (odds ratio [OR]
0.84, 95% confidence interval [CI] 0.76-0.92, P < 0.001).
The clinical comorbidities that were associated strongly with
acute pericarditis include systemic lupus erythematosus
(SLE; OR 1.49, 95% CI [1.03-2.15], P = 0.036), and RA
and/or collagen vascular disease (OR 1.75, 95% CI [1.41-
2.17], P < 0.001). IBD patients with a known prior his-
tory of postcardiotomy syndrome, a clinical entity that
often is associated with pericarditis, had a higher likelihood
of developing subsequent acute pericarditis requiring
hospitalization (OR 67.13, 95% CI [30.08-149.80],
P < 0.001).

Predictors of in-hospital mortality

We next examined clinical predictors of in-hospital mor-
tality and complications among IBD patients (Table 3). Acute
pericarditis (OR 1.65, 95% CI [1.25-2.18], P < 0.001), AKI
(OR 6.58, 95% CI [6.27-6.90], P < 0.001), and systemic
sclerosis (OR 2.68, 95% CI [1.83-3.92], P < 0.001) were
each associated independently with a higher risk of in-hospital
all-cause mortality.

To understand whether IBD patients with pericarditis had
a higher risk of mortality, compared to IBD patients without
pericarditis, when other risk factors were similar, we next
performed propensity score—matching analysis using a 1:3
approach, to match 1834 patients and 5502 controls to pa-
tients from the IBD cohort, equally distributed between those
with vs without acute pericarditis. Compared to matched IBD
patients, comparators without pericarditis, individuals with



Agrawal et al.

Acute Pericarditis in Inflammatory Bowel Disease

Table 2. Clinical predictors of acute pericarditis in patients with

inflammatory bowel disease
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Table 3. Multivariable analysis for predictors of mortality in patients

with inflammatory bowel disease

Variables OR (95% CI) P
Female sex 0.84 (0.76—0.92) <0.001
Age (per 10 y) 0.97 (0.93—1.00) 0.099
Race
White Reference Reference
African American 1.01 (0.86—1.18) 0.873
Hispanic 0.92 (0.74—1.15) 0.493
Asian or Pacific Islander 1.23 (1.04—1.46) 0.013
Systemic lupus erythematosus 1.49 (1.03—2.15) 0.033
Rheumatoid arthritis and/or collagen 1.75 (1.41—-2.17) <0.001
vascular disease
Acute kidney injury 1.19 (1.05—1.36) 0.007
Stroke 1.10 (0.76—1.60) 0.599
Systemic sclerosis 1.62 (0.71—3.66) 0.245
Hypertension 1.04 (0.9°—1.18) 0.515
Diabetes mellitus 0.89 (0.76—1.04) 0.164
Hyperlipidemia 1.06 (0.94—1.20) 0.320
Obesity 1.04 (0.89—1.21) 0.589
Chronic heart failure 1.83 (1.56—2.15) < 0.001
Renal failure 1.38 (1.20—1.59) < 0.001
Coronary artery disease 1.31 (1.13—1.52) 0.001
Smoking 0.60 (0.53—0.68) < 0.001
Sarcoidosis 1.01 (0.45—2.26) 0.981
Post cardiotomy syndrome 67.13 (30.08—149.80) < 0.001
Metastatic cancer 1.75 (1.35—2.26) <0.001

Boldface indicates statistical significance. CI, confidence interval; OR,

odds ratio.

IBD and acute pericarditis exhibited an elevated risk of
mortality (OR 1.66, 95% CI [1.12-2.46], P = 0.012). The
covariate balance of propensity-matched outcomes for IBD
patients with acute pericarditis is shown in Supplemental
Figures S1 and S2.

Discussion

This study evaluates the prevalence of, and those factors
associated with, acute pericarditis requiring hospitalization
among patients with IBD, over the course of 10 years, 2011-
2020. An important finding from these data is that the inci-
dence of acute pericarditis in IBD patients is heightened by
the addition of other autoimmune disorders, including SLE
and RA. Additionally, the presence of these autoimmune
conditions is associated independently with a higher risk of
in-hospital mortality. These data highlight the importance of a
heightened awareness of pericarditis in patients with
coexisting autoimmune conditions.

Predictors of acute pericarditis in IBD patients

More than one-third of patients with IBD are affected by
extraintestinal manifestations or extraintestinal complica-
tions.” Although cardiovascular complications are rare, peri-
carditis is one manifestation. The data are limited on the exact
prevalence of pericarditis in patients with IBD. Therefore,
determining the predictors of pericarditis and its relationship
to outcomes in this patient population is crucial as a means to
understand which IBD patients are at elevated risk so that
complications can be prevented. Although the volume of
literature on risk factors of acute pericarditis in IBD patients is
limited, the condition has been suggested to occur after
initiation of common medical therapies in IBD.! The
5-aminosalicylic acid derivatives are reported to be primarily

Mortality

Variables OR (95% CI) P
Acute pericarditis 1.65 (1.25—2.18) < 0.001
Female sex 0.88 (0.84—0.92) <0.001
Age (per 10 y) 155 (1.53—1.58) < 0.001
Race

White Reference Reference

African American 1.11 (1.04—1.20) 0.002

Hispanic 1.30 (1.19—1.43) < 0.001

Asian or Pacific Islander 1.13 (1.05—1.23) 0.001
Acute kidney injury 6.58 (6.27—6.90) < 0.001
Stroke 3.42 (3.09—3.79) < 0.001
Systemic sclerosis 2.68 (1.83—3.92) < 0.001
Sarcoidosis 0.96 (0.67—1.39) 0.866
Postcardiotomy syndrome - -
Systemic lupus erythematosus 1.12 (0.88—1.43) 0.321
Rheumatoid arthritis and/or collagen 0.98 (0.89—1.08) 0.770

vascular disease

Hypertension 0.70 (0.67—0.73) <0.001
Diabetes mellitus 1.04 (0.99—3.24) 0.130
Hyperlipidemia 0.45 (0.19—1.10) 0.059
Obesity 0.87 (0.81—0.93) <0.001
Smoking 0.69 (0.65—0.72) <0.001
Chronic heart failure 1.69 (1.60—1.79) < 0.001
Renal failure 0.81 (0.77—0.85) < 0.001
Coronary artery disease 0.97 (0.92—1.02) 0.352
Metastatic cancer 3.63 (3.36—3.92) < 0.001

Values were adjusted for age, sex, race, systemic lupus erythematosus,
rtheumatoid arthritis and/or collagen vascular disease, acute kidney injury,
stroke, systemic sclerosis, hypertension, diabetes mellitus, hyperlipidemia,
obesity, chronic heart failure, chronic renal failure, coronary artery disease,
smoking, sarcoidosis, postcardiotomy syndrome, and metastatic cancer. Bold-
face indicates statistical significance. CI, confidence interval; OR, odds ratio.

responsible for inducing pericarditis. The reported mecha-
nisms include IgE-mediated hypersensitivity reactions, direct
cardiotoxicity, cell-mediated hypersensitivity, and humoral
antibody reactions.”'*'® The autoimmune conditions SLE
and RA both are known to be associated with acute pericar-
ditis, and these patients tend to have poor prognoses with
more clinical recurrences compared to patients without
autoimmunity.'”'® The exact etiology of acute pericarditis
among patients with IBD in this dataset cannot be ascer-
tained, but the concomitant autoimmunity is one important
clue, and it highlights the possibility that the presence of
concomitant autoimmune conditions may increase the sus-
ceptibility to or likelihood of developing acute pericarditis that
requires an inpatient admission, among patients with IBD.

In-hospital complications of acute pericarditis in IBD
patients

Our results demonstrated that in the patient cohort with
postcardiotomy syndrome, 31.81% had cardiac tamponade,
and constrictive pericarditis was rare (< 11). Constrictive
pericarditis is one of the most severe complications of acute
pericarditis and is characterized by fibrous thickening and
calcifications of the pericardium. This progressive and debil-
itating condition leads to impaired diastolic filling, reduced
cardiac output, and ultimately heart failure, often requiring
surgical pericardiectomy for treatment."’

Cardiac tamponade is another severe complication of acute
pericarditis that, if not treated, can be life-threatening. In
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postcardiotomy syndrome, the immune response triggered by
cardiac surgery can lead to pericardial inflammation. The
altered immune response in IBD patients potentially could
exaggerate this process through excess cytokine activation and/
or molecular mimicry, leading to a more aggressive inflam-
matory state and an increased likelihood of tamponade. IBD
patients may experience delay in healing and recovery due to
their underlying condition. Potendally, such delay could
impact the body’s ability to manage the inflammatory
response associated with the postcardiotomy syndrome,
thereby prolonging the presence of pericardial inflammation
and increasing the risk of cardiac tamponade.

In-hospital mortality in IBD patients

The development of acute pericarditis, AKI, and con-
cominant autoimmune conditions (systemic sclerosis, RA,
and/or collagen vascular diseases) was associated with higher
mortality rates in the IBD cohort. Although earlier research
has highlighted that mortality is associated with acute peri-
carditis,'"” the novel aspect of this study is the focus on
individuals who have IBD. The treatment landscape for
pericarditis is evolving with the use of interleukin-1 inhibitors,
and a better understanding of pericarditis in the setting of
systemic inflammatory conditions such as IBD is needed.”"**
The evolution of therapeutic options could be one of the
reasons for the decreasing-prevalence trend of pericarditis in
IBD patients, attributable to the emergence and utilization of
more advanced therapies. The introduction of targeted bi-
ologics among patients with IBD might contribute to this
downward trend by managing inflammation associated with
IBD effectively, thereby potentially reducing the occurrence of
pericarditis in these patients.

IBD is a complex disorder, and this study highlights the
need for future analysis of IBD as a means to understand the
relationship between immune dysregulation and medication
interactions that contribute to the development of pericarditis
and how to manage pericarditis best once it is diagnosed.
Addressing this multifaceted interplay is pivotal in enhancing
patient care and minimizing mortality risk in this specific
subgroup.

Limitations

Our study has several important limitations. This retro-
spective, observational study has intrinsic biases, but it rep-
resents the largest dataset on IBD patients available in the NIS
database that evaluates the factors associated with acute peri-
carditis. Unmeasured risk factors certainly exist that are not
available in the NIS. Another significant constraint lies in the
fact that pericarditis frequently is managed on an outpatient
basis, potentially resulting in the omission of cases in which
patients were not hospitalized. Thus, this study cannot
ascertain the true prevalence of acute pericarditis, but rather
only the frequency at which patients were hospitalized with
this diagnosis. The time course of the development of acute
pericarditis in the IBD cohort is unknown, and the condition
may have been preexisting. Differentiating between patients
who have developed pericarditis as a result of an extraintestinal
manifestation of IBD and those who have experienced it as an
adverse effect of drug therapy can present a complex diag-
nostic challenge. The NIS can only be used to evaluate

CJC Open
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inpatient hospital admission data, and it is limited by the
absence of data on patients relating to the period beyond their
discharge. Additionally, the NIS dataset does not encompass
information pertaining to laboratory biomarkers, such as high-
sensitivity C-reactive protein (hs-CRP), advanced cardiovas-
cular imaging obtained during inpatient admission, or the
specific treatments administered, thereby limiting the scope of
our analyses. Nonetheless, we believe these data provide new
and important findings that we hope will lead to future studies
of this important condition.

Conclusion

These data highlight an understudied, but clinically rele-
vant cardiovascular manifestation within IBD, and un-
derscores the importance of conducting future studies that
address the mechanisms surrounding the pathophysiology of
acute pericarditis in IBD patients. Given that additional sys-
temic autoimmune conditions further contribute to a poor
prognosis, recognition of this association among patients with
IBD is important as a means to prevent irreversible compli-
cations and improve the quality of life of these patients.

Ethics Statement

The NIS uses publicly accessible anonymous and deiden-
tified data; thus, this study did not require that institutional
review board approval be obtained.

Patient Consent

The authors confirm that patient consent is not applicable
to this article. Our study is from the US National Inpatient
Sample Database, which is a publicly available deidentified
anonymous database; thus, the study did not require any
informed patient consent.

Funding Sources

B.W. has received funding through the following: National
Heart, Lung, and Blood Institute (NHLBI) K23 HL159276-
01; American Heart Association (AHA) 21CDAS851511.

Disclosures

B.W. reports receiving scientific advisory board fees from
Novo Nordisk, Kiniksa Pharmaceuticals, Bristol Myers
Squibb, Agepha Pharma, and Horizon Therapeutics (now
owned by Amgen). M.G. reports receiving consultant fees
from Bristol Myers Squibb, Horizon Therapeutics, Agepha
Pharma, and Kiniksa Pharmaceuticals. A.K. reports receiving
research funding from Kiniksa Pharmaceuticals; and serving
on scientific advisory boards for Kiniksa Pharmaceuticals,
Cardiol Therapeutics, and Pfizer. The other authors have no
conflicts of interest to disclose.

References

1. Patel RS, Rohit Reddy S, Llukmani A, et al. Cardiovascular manifesta-
tions in inflammatory bowel disease: a systematic review of the patho-
genesis and management of pericarditis. Cureus 2021;13:¢14010.

2. Jairath V, Feagan BG. Global burden of inflammatory bowel disease.
Lancet Gastroenterol Hepatol 2020;5:2-3.


http://refhub.elsevier.com/S2589-790X(24)00370-6/sref1
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref1
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref1
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref2
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref2

Agrawal et al.
Acute Pericarditis in Inflammatory Bowel Disease

3.

10.

11.

12.

13.

Bunu DM, Timofte CE, Ciocoiu M, et al. Cardiovascular manifestations
of inflammatory bowel disease: pathogenesis, diagnosis, and preventive
strategies. Gastroenterol Res Pract 2019;2019:3012509.

. Mitchell NE, Harrison N, Junga Z, Singla M. Heart under attack: cardiac

manifestations of inflammatory bowel disease. Inflamm Bowel Dis
2018;24:2322-6.

. Park EH, Kim BJ, Huh JK, et al. Recurrent mesalazine-induced myo-

pericarditis in a patient with ulcerative colitis. ] Cardiovasc Ultrasound
2012;20:154-6.

. Fonseca A, Sunny J, Felipez LM. Antitumor necrosis factor-alpha (TNF-

o) infliximab-induced pleural effusion and pericarditis in Crohn’s disease.
Case Rep Pediatr 2021;2021:9989729.

. Devasahayam J, Pillai U, Lacasse A. A rare case of pericarditis, compli-

cation of infliximab treatment for Crohn’s disease. ] Crohns Colitis

2012;6:730-1.

. Thiriveedi M, Steuber TD, Hasan M, Baggett A. Infliximab-induced

lupus causing pericarditis: a case report and review of the literature. ] Gen
Intern Med 2021;36:2134-8.

. Ott G, Schélmerich J. Extraintestinal manifestations and complications in

IBD. Nat Rev Gastroenterol Hepatol 2013;10:585-95.

Agency for Healthcare Research and Quality. Healthcare Cost & Utili-
zation ProjectUS NIS overview. Available at: https://hcup-us.ahrq.gov/
nisoverview.jsp. Accessed October 4, 2024.

Adler Y, Charron P, Imazio M, et al. 2015 ESC guidelines for the
diagnosis and management of pericardial diseases: the Task Force for
the Diagnosis and Management of Pericardial Diseases of the Euro-
pean Society of Cardiology (ESC). Endorsed by: The European As-
sociation for Cardio-Thoracic Surgery (EACTS). Eur Heart ]
2015;36:2921-64.

Bernardo S, Fernandes SR, Aratjo-Correia L. Mesalamine-induced
myopericarditis—a case report. Rev Esp Enferm Dig 2016;108:753-6.

Gujral N, Friedenberg F, Friedenberg J, et al. Pleuropericarditis related to
the use of mesalamine. Dig Dis Sci 1996;41:624-6.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1385

Sonu I, Wong R, Rothenberg ME. 5-ASA induced recurrent myoper-
icarditis and cardiac tamponade in a patient with ulcerative colitis. Dig

Dis Sci 2013;58:2148-50.
Oxentenko AS, Loftus EV, Oh JK, Danielson GK, Mangan TF.

Constrictive pericarditis in chronic ulcerative colitis. ] Clin Gastroenterol

2002;34:247-51.

Nair AG, Cross RR. Mesalamine-induced myopericarditis in a paediatric
patient with Crohn’s disease. Cardiol Young 2015;25:783-6.

Yesilyaprak A, Kumar AK, Agrawal A, et al. Prognostic value of etiology
in patients with recurrent pericarditis. ] Am Coll Cardiol 2023;81:
2056-8.

Kawano Y, Pabén MA, Feldman CH, et al. Evaluation and management
of pericarditis in rheumatic diseases. ] Cardiovasc Pharmacol 2024;83:

491-502.

Sigvardt FL, Hansen ML, Kristensen SL, et al. Risk factors for morbidity
and mortality following hospitalization for pericarditis. ] Am Coll Cardiol
2020;76:2623-31.

Kyts V, Sipild J, Rautava P. Clinical profile and influences on outcomes
in patients hospitalized for acute pericarditis. Circulation 2014;130:
1601-6.

Lo Presti S, Elajami TK, Reyaldeen R, et al. Emerging therapies for
recurrent pericarditis: interleukin-1 inhibitors. ] Am Heart Assoc
2021;10:¢021685.

Klein AL, Cremer PC, Kafil TS. Recurrent pericarditis: a promising
future for IL-1 blockers in autoinflammatory phenotypes. ] Am Coll
Cardiol 2023;82:41-5.

Supplementary Material

To access the supplementary material accompanying this

article, visit the online version of the Canadian journal of
Cardiology at www.onlinecjc.ca and at https://doi.org/10.
1016/j.cjc0.2024.08.004.


http://refhub.elsevier.com/S2589-790X(24)00370-6/sref3
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref3
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref3
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref4
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref4
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref4
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref5
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref5
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref5
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref6
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref6
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref6
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref7
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref7
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref7
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref8
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref8
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref8
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref9
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref9
https://hcup-us.ahrq.gov/nisoverview.jsp
https://hcup-us.ahrq.gov/nisoverview.jsp
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref11
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref11
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref11
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref11
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref11
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref11
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref12
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref12
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref12
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref13
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref13
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref14
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref14
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref14
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref15
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref15
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref15
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref16
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref16
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref17
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref17
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref17
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref18
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref18
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref18
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref19
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref19
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref19
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref20
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref20
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref20
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref21
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref21
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref21
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref22
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref22
http://refhub.elsevier.com/S2589-790X(24)00370-6/sref22
http://www.onlinecjc.ca
https://doi.org/10.1016/j.cjco.2024.08.004
https://doi.org/10.1016/j.cjco.2024.08.004

	Incidence, Predictors, and Outcomes of Acute Pericarditis in Patients with Inflammatory Bowel Disease: A 10-Year Nationwide ...
	Methods
	Study population
	Study characteristics and outcomes
	Statistical analysis

	Results
	Baseline characteristics
	Clinical factors associated with acute pericarditis in IBD patients
	Predictors of in-hospital mortality

	Discussion
	Predictors of acute pericarditis in IBD patients
	In-hospital complications of acute pericarditis in IBD patients
	In-hospital mortality in IBD patients
	Limitations
	Conclusion

	Ethics Statement
	Patient Consent
	Funding Sources
	Disclosures
	References
	Supplementary Material


