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REVIEW

5-Aminosalicylic Acid–Associated 
Myocarditis and Pericarditis: 
A Narrative Review
Glen Brown

RÉSUMÉ
Contexte : L’emploi de médicaments à base d’acide 5-aminosalicylique
(5-AAS) peut causer un effet indésirable rare, mais potentiellement mortel
qui se traduit par l’inflammation du myocarde (myocardite) ou du 
péricarde (péricardite) ou de ces deux éléments du système cardiaque 
(myopéricardite). Il est important d’établir rapidement que l’inflammation
est imputable à l’AAS afin de prévenir la progression de cet effet indésirable.

Objectif : Fournir aux cliniciens de l’information les aidant à reconnaître
les signes et symptômes d’une inflammation cardiaque causée par le 
5-AAS et les caractéristiques de la thérapie soupçonnée ainsi qu’à 
déterminer l’approche thérapeutique adéquate. 

Sources des données, sélection des études et extraction des données :
La base de données Embase a été interrogée, pour la période allant de
1974 au 17 juillet 2015, afin de trouver des descriptions publiées de cas
d’inflammation cardiaque causée par des médicaments contenant du 
5-AAS. Les termes utilisés pour la recherche comprenaient les noms 
d’agents précis ainsi que les termes désignant différents types d’inflammation
cardiaque. La langue n’était pas un critère pour l’admissibilité des articles
à la présente revue narrative.

Résultats : Il n’y a pas de symptôme, de signe, d’examen de laboratoire
ou de cortège de symptômes et de signes qui soit pathognomonique d’une
toxicité myocardique ou péricardique causée par le 5-AAS. De même, 
il n’y a pas de résultat de laboratoire, d’électrocardiogramme ou d’échocar-
diogramme, seul ou en association, qui puisse attribuer la cause de 
symptômes non spécifiques au 5-AAS. Cependant, la plupart des patients
présentent des douleurs thoraciques, une dyspnée et de la fièvre au cours
des 28 premiers jours suivant l’amorce du traitement par le 5-AAS. 
L’examen physique, l’électrocardiographie et l’imagerie diagnostique 
permettent d’obtenir des résultats qui indiquent une myocardite, avec ou
sans péricardite. L’interruption rapide du traitement par le 5-AAS permet
la disparition des symptômes en quelques jours, sans avoir à recourir à un
traitement d’appoint. La réintroduction de toute préparation à base de 
5-AAS comporte un risque élevé de récurrence de l’inflammation. 

Conclusions : Tout patient affichant des douleurs thoraciques, de la 
dyspnée ou de la fièvre dans les 28 jours suivant l’amorce d’un traitement
avec une préparation contenant du 5-AAS doit être considéré comme
présentant une inflammation causée par un médicament. Il faut 
interrompre immédiatement le traitement par le 5-AAS jusqu’à ce que
d’autres causes puissent être confirmées ou infirmées. Si l’on ne trouve
pas d’autre cause aux symptômes, le traitement par le 5-AAS ne doit pas
être recommencé.

Mots clés : acide 5-aminosalicylique, mésalamine, mésalazine, myocardite,
péricardite

ABSTRACT
Background: Use of medications containing the 5-aminosalicylic acid
(5-ASA) moiety may cause a rare but potentially lethal side effect involving
inflammation of the heart (myocarditis) or pericardium (pericarditis) 
or both (myopericarditis). Early recognition of 5-ASA as the cause is 
important to prevent progression of the inflammation.

Objective:To provide clinicians with information to assist in recognizing
the signs and symptoms of 5-ASA–induced cardiac inflammation and the
characteristics of the suspected therapy, and in determining the appropriate 
approach to treatment. 

Data Sources, Study Selection, and Data Extraction:The Embase data-
base was searched, for the period 1974 to July 17, 2015, for published
descriptions of cases of cardiac inflammation caused by 5-ASA–containing
medications. The search terms included the names of specific agents, as
well as terms for different types of cardiac inflammation. Articles in any
language were retained for inclusion in this narrative review. 

Findings: There is no symptom, sign, laboratory test, or constellation 
of symptoms and signs that is pathognomonic for 5-ASA–induced 
myocardial–pericardial toxicity. Similarly, there is no single laboratory,
electrocardiographic, or echocardiographic finding or combination 
of findings that implicates 5-ASA as the cause of nonspecific symptoms.
However, most patients present with chest pain, shortness of breath, and
fever within the first 28 days after initiating 5-ASA. Physical examination,
electrocardiography, and diagnostic imaging will yield findings consistent
with myocarditis, with or without accompanying pericarditis. Prompt 
discontinuation of the 5-ASA will result in resolution of symptoms within
days, without the need for any adjunctive therapies. Rechallenge with any
5-ASA–containing compound carries a high risk for recurrence of the 
inflammation. 

Conclusions: Any patient presenting with chest pain, shortness of breath,
or fever within 28 days after initiating a 5-ASA–containing drug should
be considered as exhibiting drug-induced inflammation. The 5-ASA–
containing drug should be stopped immediately until other causes can be
proven (or excluded); if no other cause is discovered, the 5-ASA should
not be restarted.

Keywords: 5-aminosalicylic acid, mesalamine, mesalazine, myocarditis,
pericarditis
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INTRODUCTION

5-Aminosalicylic acid (5-ASA, also known as mesalamine or
mesalazine) and its derivatives remain key components in the

treatment of ulcerative colitis and in disease-free maintenance
therapy.1 Although they have a much more limited role in Crohn
disease,2 5-ASA compounds are still frequently used in the treat-
ment of newly diagnosed inflammatory bowel diseases (IBDs).
The original 5-ASA–containing compound used in IBD 
treatment was sulfasalazine, which consists of 5-ASA bound to
sulfapyridine. Research showed that 5-ASA was the active 
component of sulfasalazine, which resulted in development of
formulations of 5-ASA alone, as a dimer of 5-ASA (olsalazine,
available in Canada as Dipentum, Searchlight Pharma, Montréal,
Quebec), or as balsalazide, in which 5-ASA is bound to an 
inactive benzoic acid moiety (not available in Canada). Early use
of sulfasalazine exposed a rare but potentially lethal side effect
involving inflammation of the heart (myocarditis) or pericardium
(pericarditis) or both (myopericarditis). Patients with any of these
toxic effects usually present with chest pain or shortness of breath,
which may not be recognized as being associated with their IBD
treatment. However, if the inflammation leads to extensive 
pericardial effusion or sufficient myocardial impairment, cardiac
output can be detrimentally affected, which results in decreased
perfusion to vital organs. The impairment of contractility may
be sufficient to warrant intra-aortic balloon pulsation to maintain
vital organ perfusion.3 Accumulation of sufficient pericardial 
effusion volume to produce cardiac tamponade may necessitate
pericardiocentesis4,5 or radical pericardectomy to relieve 
symptoms.6,7 Delays in recognition and treatment may be fatal
because of development of cardiogenic shock, which has been 
reported to occur within 24 h of presentation and which may be
unresponsive to inotropic support.8

Recognition of the inflammation and its relationship to 
5-ASA therapy is important for preventing subsequent morbid-
ity and mortality. Early use of sulfasalazine raised the possibility
that this drug-induced inflammation was caused by the 
sulfapyridine component of the drug. However, subsequent 
experience with 5-ASA alone (mesalamine) and balsalazide has
suggested that the inflammation is caused by 5-ASA alone. The
mechanism for development of the inflammation is as yet 
unproven, but is thought to be due to 1 of 4 theorized path-
ways: a direct toxic effect on the myocardium or pericardium,
an allergic reaction mediated by immunoglobulin E, a cell-
mediated hypersensitivity reaction, or a humoral antibody 
response.6 The pathway may not be identical in all patients,
since the potential mechanism of cell-mediated hypersensitivity,
characterized by eosinophilic infiltration, may not be found in
all patients. The development of antibodies against 5-ASA, with
cross-reactivity to some component of the pericardium or myo -
cardium, has been theorized as the predominant mechanism.6

This side effect of 5-ASA is rare. The literature provides a
significant number of single case reports for each of the various
agents. The French pharmacovigilance network reviewed 
reports of adverse reactions to a specific 5-ASA product over 
2 years (1993–1994) and found 8 cases of pericarditis and 
4 cases of myocarditis, over an estimated volume of 16 million 
treatment days.9 Subsequently, the same French network 
reviewed all reported cases of toxicity due to 5-ASA from 1984
to 2011 and found 16 cases of pericarditis, 10 cases of myoperi-
carditis, and 8 cases of myocarditis.10 Therefore, clinicians 
providing care to a large number of patients with IBD can 
expect to see this toxic effect in a certain number of patients. 

The current review was undertaken to provide clinicians
with information to assist in recognizing the signs and symp-
toms of 5-ASA–induced cardiac inflammation and determining
the appropriate approach to treatment. An electronic database
(Embase) was searched for the period 1974 to July 17, 2015,
for published descriptions of cases of cardiac inflammation
caused by 5-ASA–containing medications. Subject headings
used in the search were “salazosulfapyridine” or “mesalamine” or
“mesalazine” or “olsalazine” or “balsalazide” and “myocarditis”
or “pericarditis”. For each subject heading, all subheadings were
selected. Relevant articles were selected for review, and the 
citations referenced in the articles were scrutinized for identifi-
cation of additional descriptive reports. Articles in any language
were included. The following summary of the findings will 
assist clinicians in considering 5-ASA as the cause of a constella-
tion of symptoms not usually considered to be related to treat-
ment of gastrointestinal disease.

WHAT SHOULD ALERT THE CLINICIAN 
TO THE POSSIBILITY OF CARDIAC 
INFLAMMATION?

There is no symptom, sign, laboratory test, or constellation
of symptoms and signs that is pathognomonic for 5-ASA–induced
myocardial or pericardial toxicity (Table 1). The patients described
in these reports frequently, but not inevitably, presented with fever
(Table 1), chest pain,3,6-8,11,13-17,19,23,24,27,30,31,36-38,40,44-46,48-50,52,53

and shortness of breath.7,16,17,24,29,30,32,36,46,52 The symptom of 
lassitude or fatigue was also common at the time of presenta-
tion. On physical examination, a pericardial rub6,12,14,15,20,23,52,53

was sometimes detected, which may have reflected the extent
of pericardial involvement. A concurrent pleural rub has been
reported, but rarely.23

Electrocardiography may show evidence of myocarditis;
ST wave depression has been reported,3 but ST wave elevation
is more common.8,13,15,23,26,32,33,35,36,44,48,50,51 Nonspecific 
findings of flipped T waves were also evident in some
cases.7,11,17,29,30,43,46,49 Cardiac echocardiography commonly showed
the presence of pericardial effusion.4-7,12,15-17,20,23,24,26,27,29,37,42,44,52 If the
pericardial effusion was sufficiently large, cardiac tamponade
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was sometimes noted.5,6 The extent of the myocarditis 
was sometimes indicated by depressed contract -
ility8,13,27,31,32,40,43,44,48,50 shown by echocardiography.

There is no pathognomonic laboratory test that can prove
the presence of 5-ASA toxicity. However, most (though not all)
patients have exhibited leukocytosis (Table 1). Eosinophilia has
sometimes been noted in the leukocyte differential analy-
sis.6,25,33,37,42,44,53 Evidence of inflammation was frequently 
indicated by elevation of the erythrocyte sedimentation rate
(Table 1) or C-reactive protein.7,12,13,15,31,33-35,37,40,42,45,46,52 Meas-
urement of myocardial enzymes and proteins frequently showed
elevated troponin concentrations.3,13-15,27,30,32,36,38,40,43,46,48-51

Elevated N-terminal pro-brain natriuretic peptide concentra-
tions have also been found.42,44

The presence or absence of any or all of the above symp-
toms and signs does not confirm the role of 5-ASA in the origin
of the condition. The nonspecific findings may also be suggestive
of other disease processes, such as ischemic myocardium or
other inflammatory conditions of the heart or pericardium. The
key distinguishing feature of drug-induced inflammation is 
the onset of symptoms and signs within a short period after 
initiation of the 5-ASA therapy. Most of the patients included
in this review presented within 28 days of starting the 5-ASA
therapy (Table 1). Although there have been reports of presen-
tation after more prolonged exposure,15,26,33,40 differentiation of
5-ASA–induced disease from an extraintestinal manifestation
of IBD is difficult (see below), and reports of inflammation
after prolonged therapy may actually represent the underlying
IBD. The clinician should use recent initiation of 5-ASA as the
primary clue to the potential for drug-induced disease. 

HOW CAN THE CLINICIAN DIFFERENTIATE
BETWEEN A DISEASE-INDUCED CONDITION
AND A DRUG-INDUCED ADVERSE EFFECT?

Unfortunately for the clinician attempting to determine
the cause of symptoms such as those described in the previous
section, IBD can also produce extraintestinal inflammation 
resulting in myocarditis or pericarditis.54 These symptoms can
arise from ulcerative colitis55,56 or Crohn disease.57 The cardiac
symptoms may be present at the time of initial presentation of
the IBD55-59 or may occur years after diagnosis of either Crohn
disease57or ulcerative colitis.60 However, the prevalence of 
myocarditis, pericarditis, or myopericarditis unrelated to 5-ASA
in patients with IBD is very low. Only 100 cases of pericarditis
associated with ulcerative colitis had been published by 2008.60

The relative risk of myocarditis compared with the general 
population has been described as 8.3 for patients with Crohn
disease and 2.6 for those with ulcerative colitis.59 However, 
because the incidence of any of these conditions is very low in
the general population, they will occur infrequently in patients
with IBD. Thus, it may be difficult to determine whether the
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condition is due to the underlying IBD or to a drug toxicity. If
the patient has not yet been exposed to any 5-ASA product, 
the drug would clearly have no role in causing the condition. 
However, for patients who are taking a 5-ASA product, it is
possible that the symptoms represent a flare of the IBD.60

Unfortunately, there is no diagnostic strategy that will differ-
entiate the 2 possible causes, other than stopping the 5-ASA
product and monitoring for potential resolution of symptoms.

HOW IS CARDIAC INFLAMMATION
TREATED? 

The cornerstone of treatment is abrupt discontinuation of
the 5-ASA product. Discontinuation alone usually results in
rapid resolution of symptoms, often within only several days
(Table 1). No additional treatment may be necessary. Many 
clinicians have used a short course of corticosteroids in an 
attempt to reduce the inflammation and resulting symptoms.
However, it is not clear whether the corticosteroid treatment
shortens the time to resolution of symptoms, because the 
time course is similar to that in reports of discontinuation 
only (Table 1). No randomized clinical trials, case series, or 
observational studies comparing outcomes after corticosteroid
treatment versus withholding corticosteroids exist to guide the
clinician in predicting any benefit. The use of other anti-
inflammatory agents has not been extensively reported and
should be avoided, given that the symptoms resolve quickly
with discontinuation only. However, if symptoms worsen or
fail to resolve in the days after discontinuation of the 5-ASA
product, the clinician should continue to look for other 
potential causes.

CAN A PATIENT BE RECHALLENGED WITH
A 5-ASA–CONTAINING DRUG?

Because the patient will usually require ongoing treatment
for resolution of the IBD or to maintain IBD remission, there
is frequently a desire to restart a 5-ASA product. However, 
re-exposure to 5-ASA often results in rapid reappearance of the
signs and/or symptoms of myocarditis46 or pericarditis.45 The
return of symptoms can occur as rapidly as hours23,24,27 to
days.11,36,37,40,44 However, rechallenge has been tolerated in some
cases and allows continued use of a 5-ASA product.12,52 The 
potential use of alternative 5-ASA products has also been 
explored, with conflicting results. For example, successful use
of mesalamine following pericarditis induced by sulfasalazine
was described in one case report.12 In contrast, using 
sulfasalazine following intolerance to mesalamine resulted in
prompt return of symptoms.24 The use of balsalazide following
mesalamine-induced inflammation resulted in similar develop-
ment of pleural effusion within 5 days.14 However, sulfasalazine
has been tolerated in patients with pericarditis secondary to 

balsalazide52 and to mesalamine.38 No clear guidance can be 
provided regarding the utility or selection of an alternative 
5-ASA product following inflammation from any 5-ASA prod-
uct. If rechallenge with an alternative agent is considered, such
a trial should be attempted only in a supervised environment
with frequent assessments, because of the potential for rapid
recurrence of symptoms. 

CONCLUSION

5-ASA–containing products can produce life-threatening
myocarditis and/or pericarditis. Clinicians should be aware of
this risk, particularly in the first weeks after initiation of 
therapy. Patients should be advised to seek medical attention if
they experience any symptoms of chest discomfort or shortness
of breath. Abrupt discontinuation of the 5-ASA product is 
usually sufficient to relieve the symptoms and to confirm the
diagnosis of drug-induced inflammation. Non-5-ASA–containing
therapies should be used for patients who have experienced this
drug toxicity, unless extenuating concurrent contraindications
prevent other treatments. In such cases, rechallenge should
occur only under close and frequent supervision.
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