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abstract

BACKGROUND: Infliximab is used in the treatment of inflammatory bowel disease. Previously reported neurological
complications include central and peripheral demyelinating disorders and neuropathies occurring months into
therapy. PATIENT DESCRIPTION: A seven-year-old boy diagnosed with ulcerative colitis and primary sclerosing
cholangitis received infliximab. Six hours following his uneventful infusion, he awoke with headache and emesis
and rapidly became obtunded. Neurological examination revealed minimally reactive pupils and otherwise absent
brainstem reflexes. Cranial computed tomography revealed hypodense lesions in the cerebral hemispheres, cer-
ebellum, and pons accompanied by hemorrhage. Magnetic resonance imaging showed diffusion restriction con-
cerning for ischemia with areas of ring enhancement suggestive of inflammation. Vessel imaging was normal, and
cerebrospinal fluid and serum studies showed only an extremely elevated level of d-dimer. Echocardiogram
showed depressed ventricular function but neither intracardiac shunt nor thrombus. Within four days he met
criteria for brain death. Autopsy was refused. CONCLUSIONS: This is the first report of a fulminant, fatal central
nervous system process to occur after an initial dose of infliximab. The differential diagnosis includes multifocal
arterial strokes and a devastating demyelinating process.
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Introduction

Infliximab, a chimeric monoclonal antibody against tu-
mor necrosis factor alpha (TNF-a), can be used to treat

Crohn disease and ulcerative colitis (UC). Established severe
side effects include infusion reactions, hematologic abnor-
malities, infections, hepatotoxicity, and increased risk of
malignancy and lymphoma. Neurological complications are
rare and include central and peripheral demyelinating dis-
eases and neuropathies that usually occurmonths following
treatment.1

Patient Description

This previously healthy boy presented with bloody diarrhea,
abdominal pain, emesis, and elevated levels of liver enzymes and was
diagnosed with UC and primary sclerosing cholangitis at age 6.5 years.
He had no family history of inflammatory bowel diseases (IBD). Despite a
good response to early courses of prednisone, he experienced recurrent
colitis on sulfasalazine monotherapy, at which point treatment with 6-
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mercaptopurine (6-MP) was initiated. Three months later, he demon-
strated persistent anemia with hemoglobin of 8.5 mg/dL, so his dose of
6-MP was increased. Two months thereafter, 6-MP levels were unde-
tectable and he manifested worsened anemia (hemoglobin 7.6 mg/dL). A
planned flexible sigmoidoscopy to reassess disease severity before
initiating infliximab was delayed by family-related complications. Ulti-
mately, despite optimized treatment with 6-MP, supplemental iron, and
sulfasalazine, he demonstrated tachycardia, marked anemia (hemoglo-
bin of 6.2 mg/dL) and hematochezia. He was admitted for stabilization,
blood transfusion, expedited colonoscopy, and initiation of infliximab.
He was treated with oral vancomycin when stool was positive for Clos-
tridium difficile. Upper endoscopy and colonoscopy revealed chronic
mildly active pancolitis.

The first dose of infliximab was associated with a transient sinus
arrhythmia. Electrocardiogram revealed a normalized rhythm, so he was
discharged that evening. Six hours following completion of the infusion,
he awoke from sleepwith severe headache and dizziness. Initially hewas
able to speak and walk, but 30 minutes later he vomited and became
unresponsive. Evaluation at an outside hospital revealed that he was
dusky, comatose, tachycardic, and hypotensive, with agonal respirations
and unreadable oxygen saturations. He was intubated and treated
empirically for anaphylactic and septic shock before transfer to our
hospital.

Upon arrival he remained unresponsive and unsedated. His exami-
nation revealed aminimally reactive right pupil but otherwise brainstem
reflexes were absent. He had flaccid paralysis and areflexia of the lower
but not upper extremities. An emergency cranial computed tomography
scan showed multifocal hypodense lesions with surrounding edema
involving both hemispheres and the brainstem. The left-sided lesions

were the largest, and a left occipital lesion included hemorrhage. He was
empirically treated for increased intracranial pressure (ICP) with hy-
pertonic saline and mannitol, but after an external ventricular drain was
placed, ICP was found to be normal. Subsequent magnetic resonance
imaging with magnetic resonance angiography revealed T2-weighted
signal changes in the cerebral and cerebellar hemispheres bilaterally
(Fig 1), left greater than right, as well as the pons with accompanying
diffusion restriction. Areas of multifocal hemorrhage affected the entire
pons and both cerebral hemispheres, and ring enhancement was noted
in the cerebellum and pons. The large vessels appeared normal on
magnetic resonance angiography and venography (Fig 2). These findings
were most concerning for multifocal ischemic infarcts accompanied by
hemorrhage, but a fulminant demyelinating process was also on the
differential.

Further evaluation revealed slight leukopenia (leukocytes 3.04x10-3

cells/mL), an international normalized ratio of 1.4, and a C-reactive pro-
tein level of 1.35 mg/dL with a normal erythrocyte sedimentation rate.
The cerebrospinal fluid was grossly bloody, with no white blood cells, a
normal protein level (26.9 mg/dL), and an elevated level of glucose
(158 mg/dL). Cerebrospinal fluid cultures were negative as were poly-
merase chain reactions for the following infections: cytomegalovirus,
Epstein-Barr virus, human herpes virus 6 and 7, mycoplasma pneumonia,
and varicella-zoster virus. A hypercoagulability evaluation showed a
markedly elevated level of d-dimer, but was otherwise unremarkable for
lupus anticoagulant, anti-beta-2-glycoprotein, anticardiolipin anti-
bodies, serum lipoprotein(a), anti-thrombin III, functional assays for
proteins C and S, factor V Leiden, serum homocysteine, von Willebrand
factor antigen, and prothrombin 20210 mutation. Echocardiography
revealed mild right ventricular hypertension and severe global left

FIGURE 1.
Magnetic resonance imaging of the brain fluid-attenuated inversion recovery images (A-C): Axial fluid-attenuated inversion recovery sequences illustrating
the extent of signal change throughout the posterior fossa and bilateral cerebral hemispheres (indicated by arrows). Diffusion imaging (D): corresponding
diffusion restriction in all of these lesions, illustrated at the level of the cerebral hemispheres (dark regions on ADC and bright regions on Trace). ADC ¼
apparent diffusion coefficient.
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