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CASE

A 43-year-old man with epilepsy who had been treated with valproic acid (Depakote®)
(VPA) for 13 years and had a history of multiple suicide attempts and alcohol
dependence, presented after ingesting an overdose of VPA and ibuprofen. The patient
was not on any other prescribed medications. At presentation, the patient exhibited the
following: Glasgow Coma Score (GCS), 3/15 (3 being the worst, indicating full coma,
and 15 being a normal mental state); heart rate, 96 beats/min; blood pressure, 121/79
mmHg; temperature, 36.5 °C; oxygen saturation, 97%.

The patient’s plasma VPA concentration 3 h after admission was 1000 mg/L
[therapeutic interval, 50-100 mg/L)] and increased to 1400 mg/L 14 h after admission.
The amount of valproic acid ingested could not be determined from the case history, and
it was not possible to accurately calculate the amount ingested because the absorption, the
volume of distribution, and the elimination constant of VPA can be altered after an
overdose. Paracetamol (acetaminophen), salicylate, and ethanol concentrations in blood
were below their respective detection limits. The results of a computed tomography scan
of the brain and an electroencephalography evaluation were normal. The amount of
ibuprofen taken was unknown, and the plasma concentration was not measured.

Of particular note in the results of the admission biochemistry blood tests (Table
1) were an increased plasma osmolality (osmolal gap, <10 mmol/L on admission), an
increased anion gap (AG), a low glucose concentration, and increased alanine
aminotransferase activity. Blood gas results were unremarkable apart from an increased
02 partial pressure (PO,) 32.3 kPa (fraction of inspired oxygen, 50%) and an increased
lactate concentration of 4.9 mmol/L. Additional blood investigations 2 h after admission
showed severe hyperammonemia (ammonia, >286 pmol/L; upper reference limit, 55
pumol/L), hypernatremia, an increased plasma osmolality, and an increased AG (Table 1).
The results of a urine screen for drugs of abuse were negative. The patient developed a
profound respiratory alkalosis 6-10 h after admission secondary to the hyperammonemia.

Initial treatment involved standard intravenous rehydration with Hartmann
solution (131 mmol/L Na*, 5 mmol/LK*, 2 mmol/L Ca®**, 29 mmol/L lactate, and 111
mmol/L CI"), naloxone because of his reduced consciousness, and N-acetylcysteine as a
precautionary measure. Thepatient was then transferred to the intensive care unit, where
he received a 6-g infusion of L-carnitine over 16 h (approximately 100 mg/kg), with the
aim of normalizing his ammonia concentration (as recommended by the UK National
Poisons Unit). Hemodialysis was performed to aid in VPA removal. The initial attempt
was unsuccessful because the patient had poor venous access. At 36 h after admission,
hemodialysis removed 0.5 L of fluid, and an additional hemodialysis session (63 h after
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admission) removed another 0.5 L of fluid. The patient’s recovery was slow, with
aGCSof 6/15 by day 4 and further improvement to 12/15 by day 6. He received 7 days of
total parenteral nutrition. During this initial period, he developed thrombocytopenia and
mild hypocalcemia (Table 1). The hypocalcemia was treated with Calcichew D3 Forte (2
tablets daily; Shire Pharmaceuticals).

A number of pseudoseizures were documented over several weeks. VPA therapy
was briefly reintroduced 7 days after admission when plasma concentrations were below
the therapeutic interval, but it was discontinued 17 days later because of the recurrence of
thrombocytopenia. Lamotrigine was then introduced at a starting dosage of 25 mg once
daily. The dosage was then titrated over a 2-week period to 100 mg daily (as an
outpatient). The patient was discharged after 32 days.

Questions to Consider
o \What was the cause of the increased AG observed in this patient?
e Why do individuals taking VPA develop increased ammonia concentrations?
o \What was the cause of hypernatremia in this patient?

e |s it beneficial to measure free VPA or VPA metabolite concentrations in overdose
cases?
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Final Publication and Comments

The final published version with discussion and comments from the experts will appear
in the September 2011 issue of Clinical Chemistry. To view the case and comments online,
go to http://www.clinchem.org/content/vol57/issue9 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
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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