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CASE

A 9-month-old boy with a history of seizures underwent a neurologic and biochemical-
genetic evaluation. The brain MRI results were compatible with a diagnosis of Leigh
disease, also known as subacute necrotizing encephalomyelopathy, a rare neurometabolic
disorder that affects the central nervous system. The patient had been prescribed several
antiepileptic medications, including levetiracetam, lamotrigine, phenobarbital, vigabatrin,
and topiramate. Metabolic screening for free amino acids was performed on the child’s
urine, with concentrations quantified with an automated amino acid analyzer (Hitachi L-
8800). This commercially available system couples ion-exchange liquid chromatography
with postcolumn ninhydrin derivatization before UV detection. This analysis revealed a
very large peak with a retention time consistent with the elution of tryptophan (Fig. 1).
The calculated urinary excretion was 125 204 umol/g creatinine. In addition, the urinary
concentrations of y-aminobutyric acid, B-alanine, B-aminoisobutyric acid, and glutamine
were also increased substantially. The concentrations of the remaining amino acids were
within their respective reference intervals. For confirmation, we submitted a urine aliquot
to an external reference laboratory for analysis by liquid chromatography—tandem mass
spectrometry. This analysis revealed a tryptophan excretion of 71 umol/g creatinine
(reference interval, 15-302 pmol/g creatinine).

Questions to Consider

e What are 2 pathologic conditions that produce large increases in urine
tryptophan?

e  What could potentially induce false increases in tryptophan concentrations when
urine amino acids are quantified by ion-exchange liquid chromatographic
separation and postcolumn ninhydrin derivatization before detection?

e On the basis their respective chemical structures, do any of the prescribed
antiepileptic drugs (AEDs) react with ninhydrin and thus interfere with

tryptophan measurement?
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Fig. 1. Chromatogram of the patient’s urinary amino acid concentrations as generated by the Hitachi L-8800
automated amino acid analyzer.
The increased analyte assigned to tryptophan eluted at 77.22 min.

Final Publication and Comments

The final published version with discussion and comments from the experts will appear
in the April 2011 issue of Clinical Chemistry. To view the case and comments online, go
to http://www.clinchem.org/content/vol57/issue4 and follow the link to the Clinical Case
Study and Commentaries.

Educational Centers
If you are associated with an educational center and would like to receive the cases and
questions 1 month in advance of publication, please email clinchem@aacc.org.

AACC is pleased to allow free reproduction and distribution of this Clinical Case Study
for personal or classroom discussion use. When photocopying, please make sure the DOI
and copyright notice appear on each copy.

All previous Clinical Case Studies can be accessed and downloaded online at
http://www.aacc.org/resourcecenters/casestudies/.

AACC is a leading professional society dedicated to improving healthcare through laboratory medicine. Its
nearly 10,000 members are clinical laboratory professionals, physicians, research scientists, and others
involved in developing tests and directing laboratory operations. AACC brings this community together
with programs that advance knowledge, expertise, and innovation. AACC is best known for the respected
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scientific journal, Clinical Chemistry, the award-winning patient-centered web site Lab Tests Online, and
the world’s largest conference on laboratory medicine and technology. Through these and other programs,
AACC advances laboratory medicine and the quality of patient care.
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