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The FDA approved valproate sodium injection (iv VPA) for seizure management in 

patients unable to receive oral VPA.   Subsequent studies confirming the safety of rapid 

infusion of iv VPA led to investigations of its use for status epilepticus.^'^ Intravenous 

valproate has been suggested as an alternative to phenytoin and/or phenobarbital in 

patients with hypersensitivity to or at high risk for the sedative or vasoactive effects of 

these drugs, or for seizure types more likely to respond to valproate (e.g. absence). 

Hyperammonemic encephalopathy is a well-recognized complication of oral valproate. 

This may be common during introduction of VPA, as one case series of 38 patients 

reported 8 patients acutely manifesting confusion, somnolence and elevated ammoma. 

We report 2 cases of acute encephalopathy with hyperammonemia following iv VPA for 

status epilepticus. 

Case 1 

A 35 year old man vvith lifelong medically-refi-actory epilepsy developed progressive 

stupor over two days. An EEG revealed nonconvulsive status epilepticus characterized 

by rhythmic generalized 2-2.5 Hz spike and slow wave discharges (figure 1 A). He 

improved in response to 25 mg/kg iv VPA. The following day, VPA level was 81 

mcg/mL, and an EEG confirmed resolution of status epilepticus. Oral VPA 1000 mg/day 

was added to his outpatient anticonvulsants (levetiracetam and phenobarbital). He 

received three additional doses of iv VPA. Six days later he became somnolent, raising 

concern for recurrent status epilepticus. A repeat EEG showed generalized slowing with 
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frequent frontocentral diphasic sharp waves, suggesting a metaboHc encephalopathy 

(figure IB). Liver function tests were normal, but serum ammonia was 222 mcg/mL 

(normal 25-78); VPA level was 122 mcg/mL.  VPA was replaced by felbatol. He 

required intubation due to deepening stupor.  The serum ammonia level decreased to 36 

mcg/mL within 48 hours and his EEG showed an occipital rhythm of 8-9 Hz with mild 

diffuse slowing (figure IC). He was extubated and his mental status normalized. 

Case 2 

A 51 year old man underwent resection of a right temporal glioblastoma multiforme. 

Prophylactic phenytoin was stopped due to a rash two days postoperatively. The next day 

he developed left facial twitching and decreased responsiveness. A CT scan showed 

temporal lobe edema with a midline shift. An EEG showed diffuse 1.5-3 Hz activity and 

focal electrical status epilepticus characterized by frequent seizures arising from the right 

anterior hemisphere. He received Decadron, lorazepam and 1500 mg iv VPA but 

continued to have frequent seizures. Intravenous VPA was continued at 750 mg every 6 

hours. Electrographic and clinical seizures persisted for two days despite a VPA level of 

63 mcg/mL. The seizure frequency decreased with elevation of iv VPA to 1000 mg 

every 4 hours. Four days after the onset of seizures he became lethargic and disoriented. 

An EEG showed diffuse 3-7 Hz activity mixed with 1-2 Hz activity and diphasic and 

triphasic sharp waves, but no seizures. His VPA level was 117 mcg/mL. Levetiracetam 

was added when seizures recurred. Two days later the ammonia level was 400 mcg/mL 

(normal 25-78), with normal liver function tests. Iv VPA was discontinued, and camitine 

and lactulose were added. The ammonia level peaked at 509 mcg/mL, then declined to 
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52 mcg/mL over four days.   He returned to his preoperative baseline. Seizures remained 

controlled on Keppra. 

To our knowledge, this is the first report describing acute hyperammonemic 

encephalopathy induced by iv VPA in patients without a predisposition for 

hyperammonemia. Schwarz et al described a fatal case of hyperammonemia following iv 

VPA treatment of a patient with preexisting mild elevation of ammonia due to 

ureterosigmoidostomy.'' 

Attributing acute encephalopathy to VPA-induced hyperammonemia is complicated by 

the frequent occurrence of asymptomatic ammonia elevation in patients receiving VPA. 

Case series report that 17- 53% of patients receiving oral VPA develop elevated ammonia 

ranging from 40 to 140 mcmol/L without adverse symptoms.^'^ Most reports of 

encephalopathic patients demonstrate substantially higher ammonia levels, although 

some patients develop symptoms at levels asymptomatic in other cases. ' 

In both our patients, the decline in mental status was initially attributed to seizures rather 

than a metabolic encephalopathy. The diffuse slowing with diphasic and triphasic waves 

without seizure activity on EEG prompted tests for hyperammonemia. Although Kifune 

et al reported the appearance of triphasic waves in one case of VPA-induced 

hyperammonemic encephalopathy, the EEG usually shows only diffuse or rhythmic 

frontal slowing.^ 
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Our cases demonstrate that Uke oral VPA, iv VPA can acutely induce hyperammonemic 

encephalopathy. In the setting of recent status epilepticus, recurrent seizures may be 

suspected as the cause of decKning mental status. An EEG will differentiate recurrent 

status from an acute encephalopathy. 
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Figure 1. (A) Digital EEG recorded on admission showing rhythmic frontal-dominant 

generalized spike and wave discharges consistent with status epilepticus. (B) Digital 

EEG recorded 6 days later after patient became lethargic. Frequent diphasic sharp waves 

have developed on a background of generalized slow activity. (C) Resumption of faster 

background activity and resolution of diphasic waves accompanied the normalization of 

serum ammonia levels. 
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