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A case of valproic acid overdose with delayed hyperammonemia due to
carnitine deficiency

Yukari Miyoshi, Koichiro Sueyoshi, Yuki Nakamura, Tadashi Ishihara, Yutaka Kondo, Ken Okamoto, Hiroshi Tanaka
Department of Emergency and Critical Care Medicine, Juntendo University Urayasu Hospital

(Jpn J Clin Toxicol 2022 ; 35 : 313-318)
A 15-year-old female patient was transported to our hospital due to altered consciousness after

—Summary

valproic acid (VPA) overdose. She attempted suicide by taking 18 g of sustainedrelease VPA 19 hours
before arrival. On admission, she was in a comatose state, her serum NH; level was high (723 pg/dL),
and her serum free carnitine level was low (12.1 mmol/L). Oral intubation, administration of activated
charcoal and levocarnitine, and continuous hemodiafiltration were performed. The serum levels of VPA
and NH, decreased immediately. She regained consciousness on day 3 and was discharged on day 9
with no sequelae. Patients with overdose of sustained-release VPA need to be observed for a longer

time and carnitine administration should be considered for hyperammonemia.
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Table 1 Laboratory data on admission

{hematology)

(arterial blood gas analysis (0, 3 L/min))

WBC 5,000 /L T-Bil 0.3 mg/dL PH 7.373

RBC 449%10° /L AST 11 u/L PaCO, 46.7 mmHG

Hgb 14.2 g/dL ALT 11 u/L Pa0, 233.9 mmHG

PLT 25.8x10* /L LDH 130 u/L HCO;~ 26.6 mmol/L
ALP 237 u/L BE 0.9 mmol/dL

{biochemistry) y-GTP 16 u/L Lac 13.3 mg/dL

TP 7.1 g/dL AMY 83 u/L

ALB 3.4 g/dL CK 70 u/L % valproic acid 1,132 ug/mL

BUN 14 mg/dL CRP <03 mg/dL Triage DOA® : negative

CREA 0.81 mg/dL % NH; 723 ug/dL

Na 153 mmol/L

Cl 109 mmol/L {blood coagulation test) ¥ carnitine

K 43 mmol/L PT-INR 1.21 total carnitine 29.9(45-91) pumol/L

Ca 8.2 mg/dL APTT 25.4 sec free carnitine  12.1(36-74) umol/L

Glu 120 mg/dL FDP <5h0 ug/mL acyl carnitine  17.8(6-23) umol/L

including values found at a later date (3%)
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Fig. 1 Clinical course and treatment
VPA : valproic acid, CHDF : continuous hemodiafiltration
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Fig. 2 The metabolism of valproic acid and mechanism of hyperammonemia
CoA : coenzyme A, CPS-1: carbamoyl phosphate synthetase- I, NAGA : N-acetyl glutamic

acid, 4-en-VPA : 2-propyl-4-pentenoic acid
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