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Abstract

Myocarditis is a rare complication of therapy with mesalazine, a drug
traditionally used in the treatment of inflammatory bowel disease. We
report a case of a 32-year-old man with a recent diagnosis of ulcera-
tive colitis, who presented to our hospital with chest pain and elevated
troponin, 12 days following initiation of mesalazine. Diagnosis of
myocarditis was confirmed with cardiac magnetic resonance imaging
(CMR), which showed subepicardial gadolinium enhancement in the
basal lateral/inferolateral segment of the heart. The patient’s clinical
condition improved upon stopping mesalazine and the follow-up CMR
demonstrated resolution of the previous findings. Mesalazine can cause
myocarditis early after initiation and clinicians should be aware of this
rare yet serious cardiotoxic effect, as the discontinuation of the medica-
tion is the mainstay of treatment and leads to significant recovery.
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Introduction

Mesalazine, also known as mesalamine or 5-aminosalicylic
acid (5-ASA), is a widely used and a well-established first-line
treatment for inflammatory bowel disease (IBD). It belongs
to the class of aminosalicylate drugs and exerts its therapeutic
effects directly within the gastrointestinal system. The precise
mechanism of action of the drug remains uncertain. However,
the possible mechanism of action of mesalazine is the inhi-
bition of cyclooxygenase (COX) enzyme, thereby impeding
prostaglandin formation, that results in decreasing signaling
via PPAR-y pathway leading to decreased activity of nuclear
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factor kB [1]. By interrupting this cascade, mesalazine con-
tributes to the reduction of colonic inflammation [1]. Upon
oral administration, mesalazine is primarily metabolized in the
gut, resulting in localized actions in that region. As a result,
the incidence of systemic side effects is relatively low, with
most adverse reactions being gastrointestinal in nature, such
as abdominal pain, nausea, vomiting and diarrhea. Neverthe-
less, it is important to acknowledge that while rare, mesalazine
can potentially give rise to certain complications beyond the
gastrointestinal system. These less common adverse effects
include pancreatitis, blood dyscrasias (abnormalities in blood
cell counts or function), and cardiovascular complications [2,
3]. These manifestations may arise due to various mechanisms
of action exhibited by mesalazine. Many potential sites of ac-
tion include the inhibition of interleukin-2 and lipoxygenase,
which are important inflammatory mediators [3].

Myocarditis, although rare, represents a significant and po-
tentially hazardous complication of mesalazine therapy. There-
fore, it is crucial to promptly recognize and differentiate it from
extraintestinal manifestations of IBD. Early recognition and
discontinuation of the medication are of utmost importance, as
it can potentially save lives. In this context, we present a case
study of a 32-year-old male patient who developed acute myo-
carditis shortly after initiating mesalazine treatment.

Case Report
Investigations

A 32-year-old male without prior cardiac history presented
to the emergency department (ED) with an intense § out 10,
central chest pain. The pain had been radiating to the left
shoulder and the back over the previous 24 h. Concurrently,
the patient experienced mild dyspnea and generalized weak-
ness. There was no associated cough, fever, or other flu-like
symptoms. Past medical history included a recent diagnosis
of ulcerative colitis (UC), about 12 days ago, with the initi-
ation of mesalazine 1.5 g b.i.d. On examination, the patient
was afebrile and normotensive with normal oxygen saturation
and normal heart rate. The cardiovascular and respiratory ex-
amination was unremarkable. Chest X-ray demonstrated clear
lung fields with normal cardiothoracic ratio. Resting 12-lead
electrocardiogram demonstrated sinus rhythm with concave
ST-segment elevation in I, II, V4-6 (Fig. 1). Elevated cardiac
biomarkers suggestive of myocardial damage were observed,
with a troponin-I level of 6.53 ng/mL (normal range < 0.5 ng/
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Figure 1. Resting 12-lead electrocardiogram demonstrating sinus rhythm with concave ST-segment elevation in |, II, \V4-6.

mL) and with a CK-MB of 65 IU/L (normal range < 25 [U/L).
In addition, further laboratory analysis revealed an elevated
C-reactive protein (CRP) concentration of 105 mg/dL (nor-
mal range < 5 mg/dL) and others blood tests within normal
parameters (including leucocytes and eosinophils concentra-
tions). The transthoracic echocardiogram (TTE) demonstrated
a normal-size left ventricle (LV) with normal systolic function
with an ejection fraction (EF) of 55-60%. The global longitudi-
nal strain was normal at 20.6%. Furthermore, the TTE did not
show any evidence of pericardial effusion and no significant
valvular disease was detected.

It is noteworthy to mention that during the first few days
of admission, the patient experienced recurring episodes of
chest pain. However, upon discontinuation of mesalazine,

the symptoms subsided. The troponin-I levels demonstrated
a characteristic decline, reaching 2.53 ng/mL, as measured 3
days after admission.

Diagnosis

Following the TTE, the patient underwent a coronary angio-
gram, which revealed unobstructed coronaries (Fig. 2a, b).
Based on the above findings, the working diagnosis was acute
myocarditis. Considering the patient’s clinical history, presen-
tation and the absence of significant coronary artery disease,
the differential diagnoses for the myocarditis included viral
myocarditis, extraintestinal manifestation of UC, autoimmune

Figure 2. Coronary angiogram revealing normal coronaries, free of significant disease. (a) LAO view of RCA. (b) LAO cranial
view of LCA. LAQ: left anterior oblique; RCA: right coronary artery; LCA: left coronary artery.
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T2-weighted

LGE

Figure 3. T2-weighted images and LGE distribution during initial study. High intensity signal (white stars) of the basal lateral and
apical septum wall segments on T2-weighted images (a, b) indicating myocardial edema, with associated LGE of the same areas
(c, d), findings indicative of acute myocarditis. LGE: late gadolinium enhancement.

processes, or drug-induced myocarditis. These possibilities
highlight the importance of considering various etiologies in
myocarditis cases and conducting a thorough evaluation.
During the patient’s hospitalization, cardiac magnetic res-
onance imaging (CMR) was performed, which revealed high
signal intensity on T2-weighted images in the basal lateral and
apical septum wall segments (Fig. 3a, b), indicating the pres-
ence of myocardial edema. These findings are consistent with
the inflammatory process associated with myocarditis. Addi-
tionally, subepicardial late gadolinium enhancement (LGE)
was observed in the same areas (Fig. 3¢, d). This finding in-
dicates areas of scar tissue or fibrosis within the myocardium,
which can occur because of inflammation and damage during
myocarditis. Also, there were areas of patchy LGE distribution
throughout the left ventricle. This pattern of enhancement is
characteristic of myocarditis, as the inflammatory process of-
ten affects different areas of the myocardium in a non-uniform
or patchy manner (Fig. 3). Importantly, despite the presence
of these inflammatory and scar tissue findings, the CMR con-
firmed that the left ventricle was normal in size and demon-
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strated preserved ejection fraction.

Based on a comprehensive evaluation incorporating the
CMR findings, the temporal relationship between mesalazine
initiation and the onset of cardiac symptoms, as well as the
subsequent clinical improvement observed upon discontinua-
tion of the medication, a conclusive diagnosis of mesalazine-
induced myocarditis was made.

Treatment

In terms of symptomatic management, patient was treated with
analgesia, while mesalazine was discontinued, as a working
diagnosis of mesalazine-induced myocarditis was suggested.

Follow-up and outcomes

The patient was discharged a few days later, exhibiting com-
plete resolution of symptoms and remaining entirely asymp-
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Initial

Follow-up

Figure 4. LGE images, during the initial presentation and in follow-up study. LGE images show subepicardial LGE of the basal
lateral and apical septum wall segments (white stars), as well as patchy LGE distribution in a nonischemic pattern with significant

improvement on follow-up. LGE: late gadolinium enhancement.

tomatic. As part of the discharge plan, a crucial recommen-
dation was provided to the patient to abstain from lifelong
usage of mesalazine. Subsequently, a follow-up CMR was
conducted 4 months later, revealing a marked improvement
and significant resolution of the previously observed find-
ings (Fig. 4). This approach ensured appropriate patient care,
monitoring, and management, resulting in the successful
resolution of myocarditis-related symptoms and favorable
cardiac recovery.

Discussion

Myocarditis is an inflammatory disease of the myocardium and
can manifest as an acute, subacute or chronic process [4]. It ex-
hibits a diverse range of clinical presentations and outcomes,
reflecting the polymorphic nature of the disease. Myocarditis
primarily affects a young and healthy individual, with a higher
prevalence among males [5]. It encompasses a broad spectrum
of etiological factors, resulting from exposure to either discrete
external antigens such as viruses, which are considered the most
common cause, such as coxsackie, and also other microorgan-
isms such as bacteria and parasites. However other external trig-
gers, like toxins or drugs can cause myocardial inflammation.
Furthermore, the disease can be activated by internal triggers,
such as auto-immune conditions, as in systemic lupus erythe-
matosus (SLE) [6]. This wide array of potential causes under-
scores the complex nature of myocarditis and its multifactorial
origin. Clinical presentations include a wide range of symptoms,
varying from mild fatigue, palpitations, and chest pain to more
severe manifestations with the development of arrhythmias and
syncopal episodes. In rare cases, more lethal complications may
arise with the presence of fulminant myocarditis, which can be
manifested as acute heart failure, cardiogenic shock, and even
sudden cardiac death [7]. Approximately 20% of individuals
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diagnosed with myocarditis may later develop a chronic inflam-
matory dilated cardiomyopathy (DCM) [7]. In the majority of
cases, myocardial inflammation gradually subsides and leads
to complete resolution of the disease. However, in the specific
case of DCM, persistent inflammation can initiate remodeling
mechanisms that contribute to the degeneration of myocardial
cells and the replacement of damaged myocardium with fibrotic
tissue. As disease progresses, this fibrotic transformation can
lead to myocardial dilatation, global remodeling of the left ven-
tricle, and chronically reduced ejection fraction. These patho-
logical changes ultimately characterize the clinical presentation
of DCM. This phenomenon has been observed in animal models
of myocarditis induced by viral infections and autoimmune con-
ditions [8].

The diagnosis of myocarditis traditionally required a his-
tologic diagnosis; however, endomyocardial biopsy remains
largely underutilized in the clinical practice, as it possesses
limitations with a diagnostic yield as low as 35% [9]. These
limitations arise from the patchy distribution of inflammation
observed in some cases, as well as the challenge of accessing
the epicardial and mid-wall layers where inflammation often
predominates [10]. Consequently, clinical suspicion together
with laboratory and imaging criteria, such as CMR, has been
used to secure the diagnosis of myocarditis.

Emerging evidence suggests a potential association be-
tween IBD and an increased risk of developing myocarditis
compared to the general population [9, 11]. Although it is
not entirely clear, it is thought to be related to the underly-
ing inflammation that is characteristic of the disease, as in-
flammation can affect various parts of the body, including the
heart, and may contribute to the development of the disease.
Another, rare but plausible explanation is toxicity from me-
salazine. The distinction between these causes can be difficult
and demanding; however, it is crucial, as the early cessation
of mesalazine can prevent any long-term dysfunction. The
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precise mechanisms, through which mesalazine may contrib-
ute to heart damage, are not fully understood. It is suggested
that cell-mediated hypersensitivity reaction is the cause rather
than a direct cardiotoxic effect. This is supported by the de-
finitive resolution of disease following the discontinuation of
the drug and by eosinophilic infiltration on endomyocardial
biopsy specimens [11]. An additional supporting evidence of
hypersensitivity reaction to mesalamine is the occurrence of
rare cases presenting with hypersensitivity pneumonitis, an-
gioedema, skin rashes, and hypereosinophilia [11]. Mesala-
zine has been shown to inhibit the activity of COX1 and en-
hance the metabolism of arachidonic acid into lipoxygenase
products such as leukotrienes. The excessive production of
lipoxygenase products can contribute to a pro-inflammatory
signaling cascade, thereby promoting the development of al-
lergic myocarditis [12]. This process involves the release of
cytokines that stimulate eosinophils, leading to inflammation.
Another potential mechanism is through humoral-mediated
hypersensitivity response. In this scenario, antibodies pro-
duced against mesalazine can cross-react with heart tissues,
leading to inflammation [13]. Furthermore, mesalazine has
been found to induce the formation of reactive oxygen spe-
cies, which disrupt mitochondrial membrane. This causes
mitochondrial dysfunction and subsequent release of cyto-
chrome c, eventually leading to cardiomyocyte apoptosis and
eventually to cardiovascular dysfunction [12].

Sometimes it is challenging to confirm the diagnosis of
myocarditis caused by mesalazine because there are no physi-
cal findings, symptoms, or laboratory tests that are pathogno-
monic for mesalazine-induced cardiotoxicity. The diagnosis is
based on clinical features, with symptom onset typically oc-
curring within 2 - 4 weeks of initiation of treatment and by
the early resolution of symptoms with the discontinuation
of the medication [14]. Simultaneously with the cessation of
the medication, the clinicians should rule out other causes of
myocarditis like cardiotoxicity of IBD, viral myocarditis and
vasculitis.

Moreover, it is important to highlight that a recent retro-
spective study by Chen et al investigated the potential associa-
tion between the dosage of mesalazine and the occurrence of
myocardial injury. The study findings revealed no apparent link
between the dosage of mesalazine and the occurrence of myo-
cardial injury. Additionally, increasing the dose of mesalazine
did not lead to a shorter onset time for cardiotoxicity [12]. These
observations suggest that there is no apparent dose-dependent
relationship between mesalazine and the development of myo-
cardial injury or the timing of cardiotoxic manifestations.

Echocardiography is a valuable tool in the evaluation of
acute myocarditis due to its ability to aid in distinguishing it
from other conditions causing myocardial disease. However,
there are no specific findings for acute myocarditis on TTE.
The most common pattern is a dilated, spherical ventricle
with reduced systolic function. Of note, a pericardial effusion
usually signifies myopericarditis. In recent years, CMR has
gained significant popularity for its effectiveness in detecting
myocarditis. The visual manifestations of myocardial inflam-
mation include the presence of edema, hyperemia, capillary
leakage, necrosis, and fibrosis [15]. The intensity and sever-
ity of these alterations are based on the level of underlying
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myocardial inflammation and the timing of the CMR in rela-
tion to the natural course of the disease, as it progresses from
an acute or subacute phase to a healed or chronic state. This
temporal progression of myocardial inflammation, which of-
ten lasts days to weeks before eventual resolution, narrows
the optimal window for diagnostic imaging sensitivity to only
a few weeks from the initial onset of symptoms. So, perform-
ing CMR in the early stages of myocarditis is considered es-
sential [16]. The assessment of CMR findings in myocardial
inflammation is frequently done using the revised Lake Lou-
ise Criteria (LLC). According to the revised criteria, CMR
provides strong evidence of acute myocardial inflammation
for the definite diagnosis of myocarditis, in patients with a
high clinical pretest probability. It demands at least one T1-
based marker of nonischemic myocardial injury (abnormal
T1 mapping, increased extracellular volume, or LGE) and at
least one T2-based marker of myocardial edema (abnormal
T2 mapping or regional abnormalities on T2-weighted imag-
ing) [17]. Myocardial edema arises as a consequence of acute
inflammation during the initial phases of myocarditis and is
commonly observed in the septum or lateral wall in a non-
vascular distribution, although any myocardial wall can be
affected. In contrast to edema seen in acute infarction, which
primarily involves the subendocardial layer, edema associ-
ated with myocarditis tends to spare this region and predomi-
nantly affects the subepicardial and mid-myocardial layers of
the cardiac tissue. Additionally, the detection of LGE indi-
cates the presence of tissue inflammation, necrosis and early
fibrosis. The presence of fibrosis is widely acknowledged as
a significant contributor to the development of ventricular ar-
rhythmias, as it promotes the formation of re-entrant circuits
and also has been associated with an increased risk of LV re-
modeling, heart failure and sudden cardiac death. Worsened
outcomes have been associated with a larger extent of LGE
in myocardial imaging, defined as either LGE involvement
in more than two LV segments, LGE exceeding 10% of LV
mass, or LGE exceeding 17 g [18]. In addition, the presence
of LGE in the anteroseptal region has also been linked to
unfavorable clinical outcomes [18]. These findings highlight
the significance of LGE as an important marker in myocar-
dial imaging for risk stratification and prognostic evaluation
in patients with myocarditis.

Conclusion

Mesalazine is established as the primary treatment for patients
with mild to moderate UC and remains the cornerstone of
maintenance therapy. In the context of IBD, cardiac involve-
ment can manifest as an extraintestinal manifestation or may
be associated with mesalazine treatment itself. Mesalazine-
induced myocarditis typically presents within a few days to
weeks following initiation of the medication.

When a patient presents with cardiac symptoms and me-
salazine-induced myocarditis is suspected, CMR is recom-
mended as a diagnostic modality. CMR aids in establishing the
diagnosis by visualizing inflammation in both the myocardium
and pericardium.

Timely recognition and diagnosis of mesalazine-induced

www.journalmc.org 241



Mesalazine-Induced Myocarditis

) Med Cases. 2023;14(7):237-243

myocarditis are of utmost importance due to its potential
life-threatening nature. Upon confirmation of the diagnosis,
prompt discontinuation of mesalazine is advised. Following
cessation of the medication, symptoms generally resolve, and
cardiac function can improve.

Learning points

Myocarditis is a rare, underdiagnosed complication of mesala-
zine, which occurs early after initiation. Clinicians should be
wise to this rare yet life-threating cause of myocarditis and
establish the diagnosis on time, as the early cessation of me-
salazine would lead to resolution of the symptoms and can im-
prove cardiac function.

CMR is considered the gold standard non-invasive diag-
nostic modality for confirming the diagnosis of mesalazine-in-
duced myocarditis. Its utilization not only aids in establishing
an accurate diagnosis but also plays a pivotal role in guiding
clinical decision-making and subsequent follow-up.
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