Case Report

Acute Valproic Acid Overdose: Enhance Elimination
with Multiple-Doses Activated Charcoal
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Multiple dose activated charcoal (MDAC) is used to enhance elimination of toxic substance in acute
poisoning. However, its role in acute valproic acid (VA) overdose is controversial. The authors report a case
of VA overdose that successfully recovered with MDAC treatment. The half-life of VA in the presented patient
was decreased from 12 to 8 hours during MDAC administration. MDAC treatment in acute poisoning
enhanced VA elimination four times than without treatment. MDAC should be considered for the treatment of

acute VA intoxication.

Keywords: Valproic acid, Toxicity, Multiple dose activated charcoal, Hemodialysis

J Med Assoc Thai 2009; 92 (8): 1113-5
Full text. e-Journal: http://www.mat.or.th/journal

Valproic acid (VA), a standard anticonvulsant
since 1978, is widely prescribed for bipolar disorder,
schizophrenia and migraine prophylaxis. VA enhances
levels of neurotransmitter at GABA receptor and
prolongs the recovery of inactivated sodium channels.
VA mainly metabolized by UDP-glucuronosyl
transferase in liver. Patients with \VA overdose present
with gastrointestinal disturbance, variable CNS
symptoms such as confusion, ataxia, tremor and
coma. In severe cases, some patients may have cardio-
vascular and respiratory arrest. Unfortunately, the
incidence of VA overdose is increasing in parallel
with the rise of its usage. Although the standard
therapy for VA overdose is hemodialysis, enhancing
elimination management may a therapeutic option®,
Here, the authors report a case of VA toxicity treated
with multiple dose activated charcoal (MDAC) to
enhance the drug elimination.
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Case Report

A 24-year-old, Thai woman with a history of
complex partial seizure was brought to a district
hospital after taking 25.6 g of VA (200 mg/tablet) an
hour before. On admission, the patient was confused
and drowsy. She was treated by gastric lavage,
activated charcoal and intravenous fluid. Seven
hours later, the patient was referred to our tertiary care
hospital, for hemodialysis. Her conscious state was
unchanged, but she was hemodynamically stable
with heart rate 94 beats per minute, a respiratory rate
22 times per minute, blood pressure 107/55 mmHg.
Her Glasgow Coma Score (GCS) was 11/15. Other
neurological examinations were in normal limits. Her
serum electrolytes were as follows: sodium 147 mEq/L;
potassium 3.6 mEq/L; chloride 114 mEq/L; and, CO,14.7
mEq /L. Metabolic acidosis was corrected by fluid
replacement and sodium bicarbonate administration.
On the admission, her VAblood level was 848.22 mg/mL
(the therapeutic range of 50-100 mg/mL). The authors
decided to use MDAC (activated charcoal 20 g NG
every 4 hr) to enhance the elimination of VA. GCS was
improved from 11/15 to 15/15 after 5 hours of MDAC
are administration, hemodialysis was not considered.
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Fig. 1 Valproic acid concentration time curve after MDAC
administration in our patient

After 12, 36, 60 and 84 hours of MDAC treatment, the
patient’s VAblood level decreased to 259.14, 58.38, 15.54
and 8.76 g/mL, respectively (Fig. 1).

Discussion

General management in VA overdose is
decreased absorption by gastric lavage and single
dose activated charcoal. In usual therapeutic cases,
VA volume distribution is 0.2-0.3 L/kg and plasma
protein binding between 90 and 95%®. Therefore,
increased elimination by hemodialysis and MDAC seem
ineffective because of high volume distribution and
high protein binding. However, VA fraction unbound
could be increased due to saturation of protein
binding during acute overdose. Recent data showed
plasma protein binding decreased to 35% when plasma
level was in toxic levels of (300 ug/ml). Therefore,
MADC and hemodialysis may be useful to increase
elimination in VA toxicity. Hicks LK et al showed that
VA half-life decreased from 31.3 hours at pre-dialysis to
2.5 hours during 7.7 hours hemodialysis. The patient
regained consciousness after hemodialysis. In another
successful case report, VA half-life was decreased from
7.2 hours to 2.4 hours during 6 hours of hemodialysis®.
Clinical improvement was 5 hours after hemodialysis
started. Although hemodialysis can enhance elimination
half-life more effectively than MDAC, it is only indicated
in coma patients with hemodynamically-unstable, severe
metabolic acidosis that cannot be corrected by fluid
replacement, and plasma levels higher than 1000 g/mL®.
MDAC use is still controversial for the increase of
elimination in VA toxicity patients. It was found VA
half-life was not statistically different between control
and treatment groups with MDAC (20 + 6.8 hours and
22 + 9.2 hours) after administration of VA 300 mg®
However, that study® was conducted in healthy

1114

volunteers by whom the condition was different to VA
overdose with saturation of protein binding and
saturation of metabolism. As the result, MDAC would
not diminish the plasma half-life in this study. On the
other hand, Farrar HC reported the case of a patient
who ingested 4.5 g VA and had been treated with
MDAC. VA half-life decreased to 4.8 hours during
MDAC treatment. Twenty-four hours later, VA levels
diminished from 815 to 56 mg/mL®.

For the presented case, the patient was
drowsy and hemodynamically stable, therefore
hemodialysis might be unnecessary. Twelve hours
after the MDAC dosing, serum VA concentration
decreased from 848.22 to 259.14 mg/mL. Half-life of
VA in the presented patient was decreased to 8 hours
during MDAC administration. Therefore, MDAC
treatment had enhanced elimination by four times than
acute poisoning without this treatment. MDAC not
only increased elimination of VA in the presented
patient but also clinical improvement was observed.
Although hemodialysis increases VA elimination three
times more than MDAC, the latter is more available to
primary hospitals. Moreover, MDAC is not difficult to
administer with less complication. On the other hand,
the hemodialysis procedure is more complicated and
usually needs tertiary care and takes time to perform.
However, there are no data for the combined treatment
between hemodialysis and MDAC.

Conculsion

The authors conclude that MDAC is beneficial
to enhance elimination in acute VA intoxication and
should be considered in any primary hospital to bring
about better outcome for its patients.

Acknowlegements

The authors wish to thank Dr. Wongwiwat
Tassaneeyakul at the Department of Toxicology,
Faculty of Pharmaceutical Sciences, Khon Kaen
University, Thailand, for his helpful comments and
suggestions, and Mr. Bryan Roderick Hamman for
assistance with the English-language presentation of
the manuscript.

References
1. Sztajnkrycer MD. Valproic acid toxicity: overview
and management. J Toxicol Clin Toxicol 2002; 40:
789-801.
2. Hicks LK, McFarlane PA. Valproic acid overdose
and haemodialysis. Nephrol Dial Transplant 2001;
16: 1483-6.

J Med Assoc Thai Vol. 92 No. 8 2009



3. Johnson LZ, Martinez |, Fernandez MC, Davis CP,

Kasinath BS. Successful treatment of valproic
acid overdose with hemodialysis. Am J Kidney
Dis 1999; 33: 786-9.

Doyon S. Anticonvulsant. In: Goldfrank LR,
Flomenbaum NE, Lewin NA, Howland MA,
Hoffman RS, Nelson LS, editors. Goldfrank’s
toxicologic emergencies. 7" ed. New York: McGraw-
Hill; 2002: 614-30.

5. Al Shareef A, Buss DC, Shetty HG, Ali N,

Routledge PA. The effect of repeated-dose
activated charcoal on the pharmacokinetics of
sodium valproate in healthy volunteers. Br J Clin
Pharmacol 1997; 43: 109-11.

Farrar HC, Herold DA, Reed MD. Acute valproic
acid intoxication: enhanced drug clearance with
oral-activated charcoal. Crit Care Med 1993; 21:
299-301.

nmsiANnNIsn1aalagnslaasaunNsusTIvatgAss lun19za191Uam uadaiTuN s Luwa W
an assaulszan, auAnA (N, 3 Asa9A, uadun dezsmuga

m?Mywﬂlmn”mﬁum:ﬂ%’mamﬂ%uﬂu?ﬁ“lummi:gzyumm%‘;@@nﬂ@mwﬁy @EII’I\?‘Z?/‘?EI’H\I?/”@J;II@
lunssnminiazenaialan LL@%Lﬁm/u7@5@ﬂ?ﬁﬁﬁuﬁuﬁnmﬁmﬁu@g' mﬂmug/yﬂqzlﬁﬁmqumqwfﬂ@ﬂ
uedaiurauazlszaunad A lun1sinaanis o uisus mata i AIATTIRTEsE1919TEA
ueaanaeain 12 dalue e 8 Falue seu219N193NE1 FaNL9INIINEIAILENAUTKETUATIMA AR
mmmn?z@yun’riﬂ@”m@@nmm7?1/737@1?%1714 4 wdlaiteuriunas iy veen s faiunislueenu
fusumgvangaseaasiasunsiasan nilunisinmnazenanalae uedaiuue

J Med Assoc Thai Vol. 92 No. 8 2009 1115



