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Abstract

Inflammatory bowel disease (IBD) is a debilitating chronic disorder that is classified into Crohn’s disease,
ulcerative colitis, and unspecified which are marked by recurrent gastrointestinal inflammatory episodes.
Anti-tumor necrosis agents, especially infliximab, are considered the cornerstone in disease management.
However, rare but serious adverse effects related to infliximab have been reported. Limited studies reported
cardiac adverse effects as a result of using infliximab in IBD especially in the pediatric age group. Here, we
report a case of an 11-year-old boy known to have Crohn’s disease, who was on a regular infusion of
infliximab at a monthly basis which developed dilated cardiomyopathy with severe depression of myocardial
function.
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Introduction

Inflammatory bowel disease (IBD) is a debilitating chronic disorder that is classified into Crohn’s disease,
ulcerative colitis, and unspecified which are marked by recurrent gastrointestinal (GI) inflammatory
episodes. These chronic diseases are linked to higher morbidity as they have more frequent relapses and
exacerbations that result in a lower quality of life [1]. Crohn’s disease and ulcerative colitis share similar
characteristics with some differences based on the location of the affected bowel segment. IBD patients
present with GI symptoms mainly diarrhea that results in malabsorption and failure to thrive. Despite this
debilitating disease that has no cure, anti-tumor necrosis factor (anti-TNF) agents emerge as rescue
medications that can be used for both induction and maintenance of remission of disease, especially with
advanced cases [2]. Infliximab is one of the anti-TNF agents that has been used early with good outcomes.
However, rare but serious complications related to this medication have been reported. Acute infusion
reaction is an early adverse effect related mainly to infliximab, which presents with multiple signs and
symptoms including chills, fever, sweating, headache, pruritus, flushing, dizziness, dyspnea, and reach up to
anaphylaxis which is usually developed within 24 hours after drug infusion [3,4]. Moreover, it increases the
risk of getting infections as it has an immunosuppressive effect, which includes reactivation of latent
tuberculosis and chronic hepatitis B virus infection. Additional delayed complication associated with a
higher dose is inducing malignancies such as lymphomas. Also, there are some associations between anti-
TNF drugs and hepatic complications which range from asymptomatic elevation of liver enzymes to rarely
acute liver failure. In addition, long-term infliximab administration causes autoantibodies formation which
rarely leads to the lupus-like syndrome. Lastly, there is conflict about the anti-TNF effects on cardiac
function. However, the New York Heart Association (NYHA) informs that anti-TNF drug is contraindicated
for class III-IV heart failure [5]. Some cases of cardiomyopathy, acute heart failure, and sudden death are
reported [6,7]. These cardiovascular complications are mainly reported in adults. The literature lacks such
studies in pediatrics. Here, we report a case of an 11-year-old boy known to have Crohn’s disease, who was
on a regular infusion of infliximab which developed dilated cardiomyopathy.

Case Presentation

An 11-year-old boy was diagnosed with Crohn’s disease at the age of nine years. Since then, he was on a
regular infliximab transfusion regimen at monthly intervals at a dose of 5 mg/kg for maintenance of
remission of disease as symptoms relapse by the end of each month. He presented to the Maternity and
Children Hospital in Al-Ahsa, Eastern Province in Saudi Arabia, complaining of palpitation for one year. The
palpitations were intermittent at the beginning of the year but then worsen progressively over the last
month. They were associated with easy fatigability and chest discomfort, with no history of cyanosis or chest
pain. There was no history of a similar condition or history of cardiac disease or sudden death in the family.
In addition, these symptoms occur with the manifestation of tachycardia during infliximab transfusion with
no respiratory or mucocutaneous involvement or other signs of anaphylaxis. This transfusion reaction is
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managed by slowing the transfusion rate and premedication with steroids and antihistamines.

Upon examination of the child, he appeared pale, underweight (with weight of 18 kg below the third centile)
but not distressed. He had sinus tachycardia (150-160 beats/min) with maintained blood pressure (98/59
mmHg). chest examination revealed hyperdynamic precordium with pan-systolic murmur grade III out of VI
at the apex with radiation to left mid-axillary line with no thrill. Rest of the examinations were
unremarkable. Laboratory investigations showed microcytic hypochromic anemia related to the drop of iron
profile and thrombocytosis, with positive anti-Saccharomyces cerevisiae antibodies for Crohn’s disease and
negative antibodies for infliximab (Table 7). ECG and Holter 24 hours monitor were done and showed
intermittent sinus tachycardia with no dysrhythmias (Figure I). Echocardiography showed dilated left
ventricle with ejection fraction of 21% and fraction of shorting of 10% associated with severe mitral
regurgitation (Figure 2 and Video 7). The patient was diagnosed with acute heart failure secondary to dilated
cardiomyopathy. He started on anti-failure medications controlling three parameters pre-load, after-load,
and enhancing myocardial contractility by diuretics furosemide (1 mg/kg/dose twice a day initially),
spironolactone (1 mg/kg/dose twice a day), enalapril (0.35 mg/kg/day divided three times a day) and
digitoxin (2.5 mcg/kg/day once daily), respectively. Aspirin was added as an anticoagulant. In addition, the
patient started on intravenous iron to improve anemia which was not responding to oral iron
supplementations or dietary management. The patient was discharged home with the previous plan and kept
on regular follow-up with pediatric cardiology with no need for cardiac surgery at the present time. In
addition, he kept on regular follow up with pediatric hematology to assess the improvement in hemoglobin
and response parental iron. Finally, the patient referred to a tertiary hospital for further follow-up with
pediatric gastroenterology and the possibility of starting a different anti-tumor necrosis factor agent
ustekinumab.
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Test Result Reference range

Complete blood count

White blood cell count 7.98x103 3-14x10° mg/dL
Hemoglobin 7.5 11.1-12.6 g/dL
Platelets 929x10° 150-350%10°
Mean corpuscular volume 50 fL 77-87 fL

Blood chemistry tests

Serum sodium 132 133-152 mmol/L
Serum potassium 4 4.1-5.3 mmol/L
Serum calcium 2.02 2.12-2.52 mmol/L
Serum magnesium 0.95 0.74-0.99 mmol/L
Serum chloride 98 98-115 mmol/L
Serum phosphate 1.05 0.8-1.5 mmol/L
Blood glucose 96 74-106 mg/dL
Blood urea nitrogen 1.92 1.70-8.30 mmol/L
Creatinine 30.76 49-115 ymol/L

Iron level 27 reference 9-31.3 pmol/L
Total iron-binding capacity 19.28 44.75-80.55 pmol/L
Ferritin 286.6 13-150 ng/mL

Autoantibodies

Anti-Saccharomyces cerevisiae antibodies IgG 68++ <20 RU/mL
Anti-Saccharomyces cerevisiae antibodies IgA 154+++ <20 RU/mL
Antibodies to infliximab Negative Negative

TABLE 1: Laboratory findings of the patient
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FIGURE 1: Twelve leads ECG showing sinus tachycardia (heart rate 150
beats/minute) with normal axis
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FIGURE 2: Echocardiogram M mode of left ventricle showing severe
depression of myocardial contractility (blue arrows showing weak
contractility) with wall asynchrony (yellow arrows showing
incoordination between the wall muscles) and LV EDV 208 mL and LV
ESV 165 mL with estimated ejection fraction of 21% and fraction of
shorting of 10%

LV EDV: left ventricular end-diastolic volume; LV ESV: left ventricular end-systolic volume; M mode: motion mode
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VIDEO 1: Echocardiogram four chambers view showing severely dilated
left ventricle with severe mitral regurgitation with maximum pressure
gradient of 60 mmHg. Left atrium, right atrium and ventricle of normal
size and shape with intact function. The tricuspid valve is normal with a
pressure gradient of 12.9 mmHg

View video here: https://youtu.be/K_ixyS5A-pY

Discussion

Biological therapy (immune therapy) is a new emerging modality in controlling debilitating inflammatory
diseases through its antagonist action against the immune system that results in providing a good quality of
life to the patient. Infliximab is an example of monoclonal antibodies that target the tumor necrosis factor
which results in down-regulation of the immune system. It is considered the first biological therapy agreed
by the Food and Drug Administration (FDA) in the United States for the treatment of inflammatory bowel
diseases in pediatrics [3,5].

Despite the dramatic improvement associated with the use of infliximab some serious side effects can be
encountered. FDA reported total cases of less than 100 patients, who developed new-onset heart failure

or decompensation of preceded one and all were adults with no reported cases in pediatrics [3,5]. After that,
infliximab was labeled to be contraindicated in cardiac patients with NYHA score III and beyond in adults.
Our patient developed heart failure secondary to dilated cardiomyopathy, which we believed was the result
of infliximab infusion as there were multiple occasions of palpitation and tachycardia concurrent

with its infusion. It is baffling as some literature described that biological therapy in general, and infliximab
in particular, can improve cardiomyopathy, but it is not conclusive [8]. In addition, usually, the reported
cases are acutely seen, but here it was insidiously progressed, this may be related to the slower infusion rate
adopted and the regular premedication with antihistamine and steroids [9].

The patient suffered from prolonged severe iron deficiency anemia which was related to both chronic blood
loss from the gastrointestinal tract and the chronicity of the inflammatory disease which was resistant to
standard treatment with oral iron supplementation but with parenteral one there was an improvement.
Anemia by itself is a risk factor for the development of heart failure and can worsen a preexisting one [10].
Several kinds of autoantibodies are seen in Crohn's disease, and some are linked to the severity of the
disease itself. Anti-Saccharomyces cerevisiae antibodies (ASCA) can be used for both a prognostic factor of
Crohn's severity in addition to a differentiation bio-marker in between Crohn's disease (CD) and ulcerative
colitis. In a study by Chandrakumar, there was a link between ASCA presence and severe gastrointestinal
complications in Crohn's patients. This is concordant with our patient as he had a positive titer

for ASCA and severe gastrointestinal manifestations that led to difficulty in controlling disease activity [11].
On the other hand, some literature suggest that dilated cardiomyopathy (DCM) is a part of CD and can be
found either early, prior to treatment as in Oh et al., or later on, after treatment as in Bunu et al., but all
agreed that most of the cardiovascular (CVS) complications are related to immune-related consequences.
Unfortunately, no autoantibodies were linked to such a case [12,13].

Finally, palpitation started initially with the beginning of biological therapy, exactly during transfusion of
infliximab, with no preceding of such event before. This possibly suggests that the anti-tumor necrosis
factor (infliximab) is the triggering factor for dilated cardiomyopathy in our patient. On the other hand,
negligence of Crohn's disease autoantibodies rules can't be excluded, especially that it had been linked
before to cardiovascular complications in Crohn's disease [12,13].

Conclusions

Biological therapy is considered the cornerstone in the management of Crohn's disease patients. Although
the dramatic improvement that can be implanted through its usage can cause serious side effects. Dilated
cardiomyopathy and subsequent heart failure are side effects of infliximab. At the same time, patients with
Crohn's disease are susceptible to cardiovascular complications. So, regular follow up with cardiologists
should be taken into consideration in managing Crohn’s disease patients.

2021 Busaleh et al. Cureus 13(11): e19357. DOI 10.7759/cureus.19357 50f6



Cureus

Additional Information
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compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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