CASE REPORT

Seizure During Infliximab Infusion in a Child With Crohn’s
Disease: An Illustration of a Neurologic Adverse Event
Associated With Drug Antibodies
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Abstract: Antitumor necrosis factor (anti-TNF) therapy has proven effi-
cacy in the induction and maintenance of remission in children with Crohn’s
disease (CD). With the increased use of these medications, several adverse
events have been associated, including the emergence of neurologic side
effects. While demyelinating conditions and neuropathy associated with anti-
TNF therapy have been reported in adults, seizures have been anecdotally
described in case reports. We describe a case of an adolescent boy who expe-
rienced an infliximab-associated seizure during an infusion and the potential
role that medication antibody levels may have played in this adverse event.
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INTRODUCTION

Although antitumor necrosis factor (anti-TNF) medications
have proven efficacy in slowing the progression of Crohn’s disease
(CD), a number of drug-related side effects have been described
in detail, ranging from mild reactions, such as rash and myalgia,
to severe reactions, including anaphylaxis and reversible encepha-
lopathy (-3, Acute infusion reactions occur in 4%—18% of pediatric
patients who receive infliximab; among those, neurologic adverse
events are uncommon and incompletely understood but are assumed
to be mediated by the development of neutralizing antibodies to the
medication®. We report the first pediatric case of an infliximab-
associated seizure during an infusion of infliximab in a 17-year-old
patient and consider how this might be related to circulating drug and
infliximab antibody levels in this patient.

CASE REPORT

A 17-year-old boy diagnosed with moderate-to-severe ileo-
colonic CD at age 14 underwent successful induction followed by
maintenance infliximab therapy with 10 mg/kg every 8 weeks. His
course was complicated by a terminal ileum stricture and abscess
that required an ileocecectomy 2 years after diagnosis. Following
surgery, the patient was in a steroid-free remission with improve-
ment in clinical symptoms and routine labs obtained with each infu-
sion. Fecal calprotectin improved from >1000 to 258 pg/g. After 3
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years on maintenance infliximab, the patient began to experience
abdominal pain, vomiting, headache, and myalgia following each
infusion that continued for approximately 24 hours afterward.
Symptoms resolved within 72 hours, and he felt well during the
weeks between infusions. After experiencing these symptoms with a
few infusions, he informed his gastroenterologist who implemented
premedication with acetaminophen and diphenhydramine before
infusions. The patient tolerated 4 infliximab infusions with pre-
medication without issue. Of note, he received infliximab and not a
biosimilar medication.

The patient presented to an outpatient, hospital-based infusion
center for a routine maintenance infusion of infliximab. Within 4
minutes of initiation, he became unresponsive with witnessed rhyth-
mic jerking movements of all of his extremities for approximately
2-3 minutes. Following cessation of these movements, the patient
was noted to be confused, analogous to a postictal state. The infusion
was immediately discontinued, and he was transported to the emer-
gency department. He had neither a prior history nor family history
of convulsive or underlying neurologic disorder and no other sig-
nificant medical history. In the emergency department, he was noted
to have normal vital signs and a normal physical, including neuro-
logic, examination. Evaluation included normal blood glucose, urine
toxicology screen, complete blood count, comprehensive metabolic
panel, urinalysis, electrocardiogram, and brain magnetic resonance
imaging. He had headache and myalgia that resolved with ketorolac
and acetaminophen.

Infliximab and anti-TNF antibody levels were obtained 2 days
following the episode using a nonradio-labeled liquid phase mobility
shift assay via Prometheus Anser laboratories. Before this, drug lev-
els and antibody levels had not been obtained; however, laboratories
with infusions demonstrated normalization of inflammatory markers
and improvement in calprotectin. The patient had a persistent micro-
cytic anemia that improved modestly on infliximab. Linear growth
rate and weight gain were normal. Infliximab drug levels were unde-
tectable (<0.1 pg/mL), and the patient had a moderate anti-TNF
antibody level (15.2 U/mL). The patient demonstrated resolution of
neurologic symptoms before leaving the emergency department and
has since transitioned to adalimumab monotherapy without issue and
with no further convulsive events. Neurology follow-up was recom-
mended for additional evaluation, but was not pursued given resolu-
tion of symptoms. Moreover, he has not shown immunogenicity or
symptoms associated with an underlying neurologic disorder while
on adalimumab therapy.

DISCUSSION

Infliximab infusion-associated seizures have been reported in
several case reports in adults, while other neurologic adverse events
have been reported in children®®. The Food and Drug Administra-
tion’s drug monitoring program has cited adverse neurologic events
associated with infliximab including vasculitis, seizures, neuropa-
thy, optic neuritis, and exacerbation of demyelinating disorders®.
The neurologic effects associated with anti-TNFs can involve both
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the central and peripheral nervous system and have been cited
largely among populations receiving treatment for rheumatologic
conditions?.

The cause of anti-TNF-associated adverse neurologic events is
unknown, and it is unclear whether these events represent an unmask-
ing of underlying conditions or an antibody-associated adverse event
triggered by the medication. Nonetheless, several mechanisms have
been suggested, including the reactivation of latent viral infections
leading to increased systemic inflammation and autoantibody forma-
tion by way of molecular mimicry, and alteration of the inflamma-
tory cytokine milieu resulting in upregulation of cytokines specific to
demyelinating or other neurologic conditions”.

Notably, anti-TNFs largely cannot traverse the blood brain
barrier and are not detected in the cerebral spinal fluid, suggesting
that while the effects of anti-TNFs are beneficial in tissues with a
high degree of drug penetrance such as intestinal mucosa, the same
cannot be said for the central nervous system®.

Studies have described the development of anti-TNF-related
neuropathy and demyelinating disease in patients with CD on either
infliximab or adalimumab therapy without mention of drug levels,
anti-TNF antibody levels, the use of biosimilars, or infliximab-
related seizures in children®. Overall, it has been shown that patients
with CD with detectable antibodies to infliximab are generally 2-3
times more likely to develop any type of infusion-related reaction?.
While childhood seizure disorders have been reported in the pediatric
patient population to occur in 5.3-8.8 per 1000 children, febrile and
one-time seizures occur in approximately 3.5 per 1000 children®V.
It is important to note that our patient’s seizure event may have been
unrelated to infliximab infusion or drug antibody levels. However,
the patient had normal MRI findings, a normal examination, no prior
seizure history, and complete resolution of symptoms, which is evi-
dence against an underlying neurologic condition. The patient also
demonstrated moderate antibody levels and low drug levels indicat-
ing a higher risk for adverse drug reaction'”. Little information is
available regarding adverse neurologic reactions and how this might
be related to drug antibody levels. Additional studies are needed on
how to best identify pediatric patients who may be at risk in devel-
oping infliximab-related neurologic side effects and how that risk

might be associated with either the drug itself or immunogenicity
to infliximab.
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