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CASE REPORT

Mesalamine-induced myopericarditis in children: a case
report and a short revision of the literature
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Abstract. Mesalamine has a central role in the treatment of inflammatory bowel disease (IBD). Myocarditis
and/or pericarditis are rare and severe side effects of mesalamine-containing drugs. We describe the case of
a 14 years old boy, developing myopericarditis two weeks after starting mesalamine treatment for ulcerative
colitis (UC). The adverse effect had a massive impact on the left ventricular function and required immedi-
ate intervention. Once identified as possible causative agent, mesalamine was discontinued with subsequent
improvement of the clinical symptoms and laboratory findings. No recurrency nor sequelae were detected at
the cardiological follow up. Mesalamine is a widely used drug for pediatric IBD treatment, although its effect
on heart tissues is a rare but potentially fatal adverse reaction. At the time of presentation, in April 2021, 10
pediatric cases were reported in literature (2 children and 8 adolescents). Of them, 60% were treated with me-
salamine for UC and 40% for Chron’s disease (CD). Chest pain and fever were the most common symptoms
at presentation (100% and 50% respectively), cough and fatigue were less represented. None of the patients
developed sequelae at follow up. In patients treated with mesalamine early recognition of side effects, drug
discontinuation and accurate therapy are crucial to prevent progression of the inflammation and to avoid
adverse cardiovascular outcomes. (www.actabiomedica.it)
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Introduction

Mesalamine (5-aminosalicyic acid or 5-ASA) is
considered the first-line treatment for inflammatory
bowel disease (IBD), including Crohn’s disease (CD)
and ulcerative colitis (UC). Its mechanism of action
is not completely understood, but the drug seems to
have both anti-inflammatory and immunosuppressive
properties. The most common adverse reactions are
gastrointestinal discomfort, headache, skin rash and
drug hypersensitivity (1).

Myocarditis, pericarditis and myopericarditis are
potentially lethal adverse effects of mesalamine, rarely
reported in literature (2-24) and often reversible once
the drug is stopped.

Diagnosis of cardiological adverse effects is based
on clinical suspicion (2-24). Physical examination
is generally remarkable for tachycardia and, in some
cases, for pericardial rub. Laboratory findings show el-
evated white blood cell count, inflammatory markers
C-reactive protein (CRP), erythro-sedimentation rate
(ESR) and cardiac troponin (2-24). Electrocardiogram
(EKG) usually reveals nonspecific ST segment changes
or T-wave changes, which could be flat, depressed
or elevated T-waves, this latter being more common.
Morpho-functional investigations as echocardiogram
and cardiac—magnetic resonance (MRI) are often per-
formed, showing variable degrees of left ventricular
systolic dysfunction, in addiction to pericardial effu-
sion, with or without tamponade effect (2-24).
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Here we report the case of a 14 years old boy,
developing myopericarditis two weeks after starting
mesalamine therapy for UC. This case highlights the
importance of early recognition of adverse effects, be-
cause drug discontinuation and accurate cardiac therapy
are crucial to prevent progression of the inflammation
and avoid adverse cardiovascular outcomes.

Case report

A 14 years old male was referred to the hospital
and suspected for UC after a 2 months history of
intermittent abdominal pain, rectal bleeding, loose
and bloody stools. Laboratory findings showed in-
creased inflammatory markers: increased erythrocyte
sedimentation rate (ESR 26 mm/h, normal value
< 15 mm/h), increased C-reactive protein (CRP
1.6 mg/dl, normal value <0,5 mg/dl), elevated fecal
calprotectin (179 mcg/g, normal value < 50 mcg/g),
and microcytic iron-deficiency anemia (hemoglobin
10,8 ¢/dl, blood iron 43 pg/dl, ferritin 11 ng/ml,
transferrin 324 mg/dl; normal values hemoglobin
12-15,2 g/dl, blood iron 53-119 pg/dl, ferritin
15-140 ng/ml, transferrin 215-380 mg/dl). Serologi-
cal markers for IBD (Antineutrophil cytoplasmic
antibodies-ANCA and Anti-Saccharomyces Cer-
evisiae antibodies-ASCA) were negative, as well as

radio-allergo-sorbent test (RAST) for food aller-
gies, fecal bacterial culture, fecal viruses and fecal
search for parasites. Intestinal ultrasound showed an
increased wall thickness of the sigmoid and distal
descending colon, as in acute inflammation, and no
thickening of the last intestinal loops. Esophagogas-
troduodenoscopy and colonoscopy showed an active
ulcerative pancolitis and the boy started mesalamine
therapy at 800 mgs three times a day.

Fifteen days after starting the treatment, the
boy was admitted to the emergency department with
chest pain and dry-cough. Laboratory tests revealed
an elevated peak concentration of cardiac Troponin I
8.140 pg/L (normal value <7ug/L), an elevated CRP
concentration 19.1 mg/dL, ESR of 67 mm/h, hemo-
globin level of 10.6 g/dL, and leukocyte count of
12.3 K/pL. Initial 12-lead EKG revealed sinus tachy-
cardia with borderline T wave abnormalities in precor-
dial leads (Figure 1).

The echocardiogram showed slightly dilated left
ventricle, hypokinesia of the infero-posterolateral wall,
reduced overall kinetics, an estimated ejection frac-
tion of 40%, mild mitral insufficiency, thickening of
the pericardial leaflets with a double track appearance
in the postero-inferior basal area, minimal pericardial
detachment at the level of the right atrium. Cardiac
MRI showed images consistent with acute myocarditis
(Figure 2).
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Figure 1. Electrocardiogram: twelve-lead electrocardiogram showing Sinus Tachycardia, with borderline T wave abnormalities

in precordial leads.
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Figure 2. Cardiac MRI: images showing sagittal (a) and transverse plane (b). Modest dilation of the left ventricle and thickening

of the pericardial leaflets can be observed.

Serological tests, including IgM and IgG
antibodies for cytomegalovirus (CMYV), Epstein-
Barr Virus (EBV), Adenovirus, Parvovirus B19 and
Enterovirus, excluded an acute infection. Because of
the possible iatrogenic etiology of myopericarditis, me-
salamine was discontinued and corticosteroid therapy
was started. Due to the left ventricular dysfunction,
betablocker and ACE-inhibitor therapy was also set.

Seven days after the presentation, we observed a
clear improvement of the cardiological findings: chest
pain resolved, lower serum troponin I and echocardio-
gram showed no residual morpho-functional altera-
tions or dyskinesia (ejection fraction of 69%). The boy
was discharged, corticosteroid therapy was gradually
decreased, azathioprine therapy was started, and the
patient remained asymptomatic at the subsequent
outpatient routine checks. Follow-up was cadenced
monthly in the first three months, bimonthly in the
next six months, and quarterly thereafter. The evalu-
ation included blood tests, cardiac and inflammatory
markers, EKG and echocardiography.

Discussion

Mesalamine was introduced in late 1990s as a for-
mulation containing 5-ASA alone, with less adverse
effects compared to sulfasalazine (5-ASA + sulfapyri-
dine) and it is worldwide considered the mainstay of
therapy for mild forms of IBD, mainly UC.

Mesalamine-induced myopericarditis is a rare,
but potentially lethal, side effect of 5-ASA containing
medications for IBD (1-24). Our patient developed
cardiac symptoms two weeks after starting mesa-
lamine treatment. The adverse effect impacted dra-
matically the left ventricular function, requiring both
beta-blocker and ACE-inhibitor treatment and a sub-
sequent cardiac morpho-functional follow-up.

Cardiac hypersensitivity to 5-ASA therapy has
been reported in a small number of cases. It was first
suggested in 1989, when a possible myocarditis was
proposed (22); in 1990 the first death from myocarditis
associated with mesalamine was reported (19).

The exact mechanism of mesalamine-induced
myo-pericarditis is not well understood. Possible ex-
planations include a direct toxic effect of the drug on
cardiac tissues, an IgE mediated allergic reaction, a
cell-mediated hypersensitivity reaction and a humoral
antibody response (12, 15, 20, 22). Considering that
5-ASA intake can induce other than cardiac hypersen-
sitive reactions involving skin, joints, eyes and lungs,
an autoimmune mechanism rather than a direct toxic-
ity seems to be the most likely cause. The improvement
obtained after the drug withdrawal and the recurrence
of symptoms after its re-administration also support
the hypothesis (15). Kaiser et al. (12) excluded a direct
toxic effect of mesalamine on the pericardium through
pathological examination of pericardial tissue reveal-
ing no evidence of cell death or necrosis.
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Since the lack of peripheral eosinophilia and the
absence of an eosinophilic infiltrate within the peri-
cardium, an Ig-E mediated allergic reaction was also
excluded (12). A humoral antibody response, possi-
bly with cross-reactive anti-mesalamine antibodies,
seems one of the most likely mechanisms. In fact, sul-
fasalazine has been associated with the development
of a drug-induced lupus syndrome (12). Patients with
mesalamine-induced myo-pericarditis reported in lit-
erature did not meet the criteria for a drug-induced
lupus syndrome, but could still have had a humoral
antibody response to mesalamine that cross-reacted
with cardiac tissues. Furthermore, a delayed type IV
hypersensitivity reaction to 5-ASA could be a possible
mechanism of the adverse effect. Jens et al. (6) carried
out serial lymphocyte stimulation test on the serum of
a 22-year-old woman in whom pericardial effusion oc-
curred after initiation of mesalamine therapy. They ob-
served that the patient’s lymphocyte had an increased
proliferation index when compared to controls, who
showed no stimulation by the presence of 5-ASA. The
initial delayed onset of symptoms followed by their im-
mediate re-occurrence after re-exposure is consistent
with hypersensitivity (6). Another possible hypothesis
is the inhibition of cyclooxygenase-1 (COX1) by the
drug, which may accelerate the metabolism of ara-
chidonic acid toward lipoxygenase products such as,
leukotrienes (18). This overproduction of leukotriene
metabolites may induce pro-inflammatory signal-
ing, initiating the hypersensitive reaction by liberat-
ing eosinophil-stimulating cytokines, and will lead to
the myocarditis (18). However, further studies are still
needed to explain the exact mechanisms underlying the
development of mesalamine-induced myo-pericarditis.

Patients with myo-pericarditis caused by 5-ASA
hypersensitivity typically experience onset of symp-
toms within 2-4 weeks after starting therapy (2-24).
Cases that started later where the ones receiving
high dose of steroids or immuno-modulating drugs
(2,5,8,12)

Diagnosis is clinically suspected, noting classical
features of fever, chest pain and dyspnea, whereas fatigue
and weakness are less reported (2-24). Physical exam
is generally remarkable for tachycardia and, in some
cases, for pericardial rub. Laboratory findings of el-
evated white cell count, inflammatory markers (CRP

and ESR) and cardiac troponin along with an altered
EKG strongly support the diagnostic hypothesis (4,9).
Paschalis et al (7) also proposed plasma N-terminal
pro-B-type natriuretic peptide (BNP) as an important
marker both in the initial diagnosis and in the follow-
up recovery of left ventricular structure and function.
EKG wusually reveals nonspecific ST segment changes
or T-wave changes, which could be flat, depressed or
elevated T-waves, with the latter being more common.
Morpho-functional investigations as echocardiogram
and cardiac-MRI are often performed, showing variable
degrees of left ventricular systolic dysfunction, in addic-
tion to pericardial effusion, with or without tamponade
effect (20,21). We identified in literature 10 pediatric
patients (Table 1) with mesalamine-induced myoperi-
carditis, aged between 9 and 18 years.

Overall, all of the 10 cases underwent drug dis-
continuation, with prompt resolution of symptoms
within 48-72 hours. Four needed other pharmacologi-
cal intervention: 3 were treated with prednisone and
1 with prednisolone [8, 9, 13 and 11]. None of the
patients whose follow-up was reported, developed car-
diovascular sequelae after drug discontinuation and
pharmacological treatment.

Compared to our clinical case, the age of onset
is slightly higher (mean age 15 years), with only two
reports of younger patients (12,13). The interval be-
tween the initiation of therapy and the onset of symp-
toms, which in our case was 15 days, was generally
2-4 weeks, depending on whether or not cortisone
therapy was used. Only Paschalis et al. (7) reported
the use of carvedilol and ramipril in a 16 years old
boy developing a myo-pericarditis, with a mild global
left ventricle systolic dysfunction, two weeks after
the onset of mesalamine therapy for CD. As seen in
our case, the cardiac systolic function normalized af-
ter discontinuation of the drug and no sequelae were
shown at follow-up.

The occurrence of pericarditis with IBD has been
reported and it may occur as an extra intestinal mani-
festation of both UC and CD (1). The fact that me-
salamine may also induce cardiac toxicity makes the
differential diagnosis challenging. The chronological
relation between the onset of clinical features and of
5-ASA therapy, as well as the complete resolution af-
ter its discontinuation, can help ruling out the cause.
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Table 1. Summarizes the description of the clinical cases reported in the literature until April 2021.

Myo-pericarditis

pain

ESR (68 mm/h);
Echocardiogram: pericardial
effusion;

Cardiac MRI: pericardial effusion;

Notable laboratory Therapy and
Age and sex | Disease Main symptoms | and imaging findings prognosis Reference
9 years, F U.C. Vague Mild leukocytosis (white blood Pericardiocentesis | Kaiser et al.
Pericarditis retrosternal cells count of 9.700/ml, with a Discharged 3 days | (12)
discomfort, differential of 34% segmented after surgery
occasional cough | neutrophils), augmented ESR (85
mm/h);
Echocardiogram: pericardial
effusion (2 cm)
12 years, M | U.C. Chest pain EKG: non-specific ST-T changes, | Resolved within Atay et al. (13)
Coronary T-wave inversion in the lateral 24-36 hours after
ectasia, leads; discontinuing
myocarditis Echocardiogram: low-normal to mesalamine
mildly depressed left ventricular
systolic function with mildly
prominent left main coronary
artery and left anterior descending
artery
16 years, M | U.C. Chest pain EKG: nonspecific ST segment Resolved few days | Perez-Colon
Coronary changes; after discontinuing | et al. (2)
ectasia, Echocardiogram: mildly decreased | mesalamine
myocarditis left ventricular systolic function,
with mild to moderate left
ventricular dilation and coronary
ectasia
18 years, M | C.D. Pleuritic chest Increased troponin I (1 ng/ml) and | Resolved within Nair and
Myo-pericarditis | pain CK-MB (5.3 ng/ml); 48-72 hours after Cross (5)
EKG: nonspecific ST segment discontinuing
changes; mesalamine
Echocardiogram: mildly decreased
left ventricular systolic function
16 years, M | U.C. Shortness of Echocardiogram: pericardial Resolved within Sentongo
Pericarditis breath, pleuritic | effusion 48 hours after and Piccoli (9)
chest pain, discontinuing
myalgia mesalamine,
Recurrence after a
trial with low doses
of sulfasalazine
17 years, M | U.C. Chest pain, EKG: ST elevation in limb and Resolved within Ishikawa et al.
Pericarditis fever precordial leads 48 hours after (11)
discontinuing
mesalamine
Recurrence after a
trial with low doses
of 5-ASA
18 years, F | U.C. Pleuritic chest Increased troponin (1.2 ng/ml) and | Resolved within Taha et al. (3)

48 hours after
discontinuing
mesalamine

continued
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Table 1. Summarizes the description of the clinical cases reported in the literature until April 2021. (continued)

Notable laboratory Therapy and
Age and sex | Disease Main symptoms | and imaging findings prognosis Reference
18 years, M | C.D. Chest pain Increased troponin (1.1 ng/ml); Resolved within Sorleto et al.
Myo-pericarditis EKG: ST elevation 48 hours after (8)
discontinuing
mesalamine
16 years, M | C.D. Fever, Increased ESR (95 mm/h) and Resolved within Kiyomatsu
Pleuro- non productive CRP (13.7 mg/dl) 1 week after et al. (10)
pericarditis cough, Echocardiogram: pericardial discontinuing
left shoulder pain | effusion and global hypokinesia of | mesalamine
chest pain the left ventricle
Chest radiography: left pleural
effusion
Drug lymphocyte stimulation tests
for mesalamine: positive
16 years, M | C.D. Fever, Increased troponin (6.1 ng/ Carvedilol, Paschalis et al.
Myo-pericarditis | chest pain, mL), CRP (24 md/dl) and BNP Ramipril (7)
dyspnea (2231 pg/mL). Resolved within
Echocardiogram: mild global left | 1 week after
ventricle systolic dysfunction and a | discontinuing
small posterior pericardial effusion | mesalamine
Cardiac MRI: small effusion
(11 mm) in the posterolateral and
lateral walls and apex.

Treatment includes prompt cessation of the drug,
supportive care measures and close monitoring for
complete resolution of cardiovascular symptoms (20).
However, some patients manifest an immediate reoc-
currence of myo-pericarditis when unintentionally a
5-ASA-containing medication is re-started (6). If ven-
tricular dysfunction is identified at diagnosis, cardio-
logical supportive therapy is recommended including
diuretics, beta-blockers, ACE-inhibitors or a combi-
nation of them (9), as in our case. Although none of
the children in literature developed sequelae, monitor-
ing the worsening of gastrointestinal manifestations
once medication is stopped is recommended (20).

In conclusion, medical doctors caring for chil-
dren treated with mesalamine have to be aware of
this life-treating cardiac adverse effect. It is im-
portant to achieve prompt diagnosis and adequate
treatment in a mesalamine-using child with IBD
developing cardiac symptoms. Furthermore, patients
and their care-givers should be educated regarding
the cardiovascular side effects of 5-ASA and advised

to seek urgent medical attention if cardiac symptoms

arise. Since most of the cases reported in literature
had a favorable outcome after discontinuation of me-
salamine therapy, and no long-term cardiac abnor-
malities were notified, early diagnosis and adequate
treatment are fundamental.
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