Clinical Case Study

Clinical Chemistry 62:12

Critically High Plasma Ammonia in an
Adolescent Girl
Dennis J. Orton, Jessica L. Gifford, Isolde Seiden-Long, Aneal Khan, and Lawrence de Koning
1,2

1,2

1,2

3

1,2

*

1 Calgary

Laboratory Services, Calgary, Alberta, Canada, and Departments of 2 Pathology and Laboratory Medicine and 3 Medical Genetics and
Paediatrics, University of Calgary, Calgary, Alberta, Canada.
* Address correspondence to this author at: Alberta Children’s Hospital, Rm. B3–724, 2888 Shaganappi Trail Northwest, Calgary, AB T3B 6A8, Canada.
Fax 403-955-2321; e-mail Lawrence.DeKoning@cls.ab.ca.

CASE DESCRIPTION
A 12-year-old female patient presented with nonspecific symptoms including fatigue, fever, and
headache persisting for approximately 4 months. Plasma ammonia was 230 µg/dL (135 µmol/L)
(critical value >187 µg/dL or 110 µmol/L). The patient was referred to a pediatric emergency
center for urgent evaluation of hyperammonemia. Plasma and urine amino acid testing was
performed to investigate the possibility of a urea cycle disorder; however, all results were normal.
Over the following 2 weeks, the patient was treated with intravenous sodium benzoate/sodium
phenylacetate and L-arginine to reduce the blood ammonia concentration. However, the patient’s
ammonia concentration never dropped below 94 µg/dL (55 µmol/L) (upper limit of reference
interval, 80 µg/dL or 47 µmol/L), with concentrations as high as 296 µg/dL (174 µmol/L) with
inconsistent associations between ammonia concentrations and headaches. During the course of
treatment, the patient suffered substantial side effects of intravenous therapy and underwent
numerous costly clinical and laboratory investigations. Amino acid investigations were repeated
but results remained normal. Given the large fluctuations in blood ammonia concentrations with
inconsistent response to intravenous medications, the metabolic service contacted the laboratory
to inquire about a possible preanalytical or analytical cause. One week before this query, a
community physician also contacted the laboratory regarding hyperammonemia in several
patients. However, no obvious preanalytical or analytical errors were discovered despite
numerous audits of preanalytical conditions and review of quality control data.

QUESTIONS TO CONSIDER





What is plasma ammonia and why is it important?
What are the physiologic causes of hyperammonemia?
What is the appropriate treatment for hyperammonemia?
What are the preanalytical causes of hyperammonemia?

Final Publication and Comments
The final published version with discussion and comments from the experts will appear in the
December 2016 issue of Clinical Chemistry. To view the case and comments online, go to
http://www.clinchem.org/content/vol62/issue12 and follow the link to the Clinical Case Study
and Commentaries.
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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 clinchemed@aacc.org.
All previous Clinical Case Studies can be accessed and downloaded online at
https://www.aacc.org/publications/clinical-chemistry/clinical-case-studies/2016-clinical-casestudies
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.

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 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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