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Abstract
X-Linked adrenoleukodystrophy is the most common peroxisomal disorder with different phenotypes among patients carrying
the same ABCD1 mutation. There were previously reported associations of X-linked adrenoleukodystrophy with autoimmune
disorders. The authors describe Guillain Barré syndrome in a child with X-linked adrenoleukodystrophy. The available evidence
does not permit conclusion concerning etiological linkage between the 2 diseases, but it warrants further study.

Keywords
pediatric, neurology, autoimmune, Addison’s disease

Received June 30, 2015. Received revised August 3, 2015. Accepted for publication August 29, 2015.

A 2-year-old boy presented to the emergency department with

5 days of low-grade fever, progressive fatigue, and difficulty in

breathing. Chest X-ray revealed right lower lobe consolidation.

He was treated with antibiotics, bronchodilators, and systemic

steroids. Two days later, he complained of a sudden pain in his

arms and legs and worsening of weakness. He gradually lost

consciousness and experienced respiratory failure necessitating

mechanical ventilation. Brain computed tomography was unre-

markable, and cerebrospinal fluid analysis revealed 10 white

blood cells, with elevated protein and normal glucose levels.

The next few days were characterized by altered state of

consciousness, hemodynamic instability requiring vasoac-

tive support, absence of tendon reflexes, and spontaneous

limb movements. Extensive microbiologic and serologic

studies were all negative. Motor and sensory nerve conduc-

tion studies of upper and lower limbs revealed multifocal

slowing of nerve conduction, low amplitudes, elongated laten-

cies, and absent F waves. Needle electromyography showed

no spontaneous activity. In a working diagnosis of Guillain

Barré syndrome, intravenous immunoglobulin course was

given. When no significant neurological improvement was

observed, another lumbar puncture was performed, unre-

markable except for slightly elevated protein (56 mg/dL;

normal range 0-40). Plasmapheresis was initiated with remark-

able neurological improvement after the fifth course. During

the following week, he was weaned off mechanical ventilation

and medications and regained full neurological recovery after

a few weeks.

Four years later, at age of 6, he presented to the emergency

department with 2 days of diarrhea, vomiting, and a fever of

39.5�C. Shortly after admission, he developed bloody diarrhea,

gradually became stuporotic, hypotensive (75 mm Hg systolic

pressure), and hypoglycemic (serum glucose 30mg/dL). Fecal

cultures were positive for Shigella. He was treated with antibio-

tics, systemic steroids, and hemodynamic support. Over the

next 3 days, he improved rapidly and was discharged home.

Further investigation of the hypoglycemic episode revealed

low morning serum cortisol level (43.3 nmol/L; normal range

138-690 nmol/L) and elevated adrenocorticotropin level

(1230 pmol/L; normal range 1.1-10 pmol/L). These findings

raised the diagnosis of Addison’s disease, followed by the find-

ings of abnormal profile of very long-chain fatty acids. This

combination led to the diagnosis of X-linked adrenoleukody-

strophy. Magnetic resonance imaging (MRI) of the brain was
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unremarkable. Hydrocortisone replacement therapy was initi-

ated. Evaluation of his asymptomatic 12-year-old brother

revealed that he also has X-linked adrenoleukodystrophy,

Addison’s disease, and normal brain MRI. The diagnosis

was confirmed by the findings of a previously reported

c.1771C>T; p.591R>W mutation in the ABCD1 gene. The sib-

lings are currently being followed by multidisciplinary medical

experts and undergo brain MRI scanning every 6 months.

Discussion

Guillain-Barré syndrome is an acute polyneuropathy consisting

of different subtypes. Acute inflammatory demyelinating poly-

radiculoneuropathy accounts for 90% of all cases with

Guillain-Barré syndrome in the Western world. Acute motor

axonal neuropathy and acute motor and sensory axonal neuro-

pathy are axonal forms of Guillain-Barré syndrome that are

more prevalent in Asia, South, and Central America, often pre-

ceded by Campylobacter jejuni. Acute motor axonal neuropa-

thy and acute motor and sensory axonal neuropathy can be

mediated by specific antiganglioside antibodies that inhibit

transient sodium ion (Naþ) channels. The efficacy of plasma-

pheresis and intravenous immunoglobulin has been established

in large international randomized trials, with corticosteroids

proven ineffective.1

X-linked adrenoleukodystrophy is the most common

peroxisomal disorder with an estimated overall frequency of

1:17 000. The disease is caused by mutations in the ABCD1

gene that encodes the peroxisomal transporter of very long-

chain fatty acids. A defect in the ABCD1 protein results in

elevated levels of very long-chain fatty acids in the plasma and

tissues.2 The clinical spectrum in males with X-linked adreno-

leukodystrophy ranges from isolated adrenocortical insuffi-

ciency and slowly progressive myelopathy to devastating

severe inflammatory fatal cerebral demyelination.3 Further-

more, patients carrying the same ABCD1 mutation can present

with different phenotypes, a fact that led investigators to sug-

gest the involvement of modifier genes or epigenetic factors

that can modulate the clinical outcomes of the disease.4

The authors describe Guillain Barré syndrome in a child

with X-linked adrenoleukodystrophy. The co-occurrence of

these 2 diseases raised the question whether the authors are

dealing with an anecdotal association or there might be

a linkage between 2 diseases with immune dysregulation

co-occurring in 1 patient. Of note, an association of other auto-

immune phenomenon including vitiligo, ulcerative colitis, and

multiple endocrine disorders have been previously reported

in individuals with X-linked adrenoleukodystrophy.5-7 Even

more so, antiganglioside antibodies were shown to bind with

enhanced affinity to gangliosides containing very long-chain

fatty acids, which are theoretically differentially displayed on

membranes, a fact that can lead to altered antigenicity.8 Inter-

estingly, other authors raised the hypothesis that accumulation

of very long-chain fatty acids leads to myelin instability, which

can trigger an inflammatory or immune-mediated process.9

It remains unclear whether clinical reports of comorbid

immune diseases represent chance findings or true associa-

tions. The present report calls for increased awareness of phy-

sicians to the coexistence of X-linked adrenoleukodystrophy

with other immune dysregulations and warrants further study.
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