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Case Presentation
A 40 year old male was brought by ambulance to our emergency department after a 10 minute 

syncopal event at work witnessed by his co-workers. The bystanders reported that the patient 
appeared dizzy prior to losing consciousness. There was no reported head trauma, generalized 
tonic-clonic movement, tongue biting or urinary incontinence. Upon arrival the patient was unable 
to give a reliable history secondary to ongoing confusion. Collateral information was obtained from 
the wife via a phone interview who confirmed the patient’s history of seizure disorder treated with 
lamotrigine, topiramate, levetiracetam and VPA [1-3]. The wife reported that the patient was unable 
to drive his car due to multiple episodes of dizziness that morning. She denied any history of similar 
past symptoms, change in recent medication regimens or possibility of intentional overdose for her 
husband

Initial vital signs showed a heart rate of 68 beats per minute, respiratory rate 23 breathes per 
min, blood pressure 115/87 mmHg and oxygen saturation of 98% by pulse oximeter. Blood glucose 
level was 7.5 mmol/L. Physical examination was within normal limits except for confusion and 
slowed speech and horizontal nystagmus. Laboratory investigations of electrolytes, blood urea 
nitrogen, creatinine, cardiac enzymes, D-dimer and liver function tests were within normal limits. 
A valproate level of 46 mg/L (50-100 mg/L) and ammonia elevated at 63 ìmol/L (9-35 ìmol/L). 
Computed tomography of the head showed no intracranial pathology. Electrocardiography revealed 
normal sinus rhythm with normal intervals and no ischemic changes or evidence of arrhythmias. 
The patient was diagnosed with presumptive VPA - induced hyperammonemia encephalopathy 
and admitted for observation after discontinuation of the VPA and treatment with lactulose in the 
Emergency Department. During the inpatient hospitalization, the patient’s confusion resolved with 
repeated doses of lactulose. An EEG was performed and found to be normal. The patient refused to 
take VPA or any antiepileptic medication as inpatient because he didn’t trust the generic drug name, 
meanwhile his hyperammonemia resolved (repeat level 35 ìmol/L) within 48 hours and the patient 
was discharged to outpatient follow up with resumption of his previous regimen of antiepileptic’s 
with the same dosage.

Discussion
The incidence of symptomatic valproate induced hyperammonemia are not well established, 

It has been described that 16.2% to 52.3% of patient on VPA had hyperammonemia [2]. In a case 
series, asymptomatic hyperammonemia was observed in 52 percent of patients receiving valproate 
monotherapy [4]. A case review that reviewed 19 cases of VPA -induced encephalopathy showed 
13 patients had normal or slightly increased ammonia level where 6 patients had increased 
ammonia level averaging 191- 191.2 gmol/l (111—259 gmol/l) [5]. There are currently no specific 
recommendations for routine screening for asymptomatic hyperammonemia, nor are there any 
known consequences [1-3,5-12]. VPA -induced hyperammonemic encephalopathy may have wide-
ranging presentation starting from simple fatigue, gastrointestinal symptoms, such as anorexia 
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Abstract
Valproic acid is an increasingly common medication used as an anticonvulsant, a mood stabilizer 
and in the prophylaxis of migraine headaches. Generally, Valproic Acid (VPA) is well tolerated, 
with a favorable safety profile. Serious adverse reactions such as hepatic failure, pancreatitis, 
thrombocytopenia, and hyperammonemic encephalopathy are rare. While the incidence of VPA–
induced hyperammonemic encephalopathy is unknown, it can progress to fatal outcome without 
early recognition and appropriate treatment. We present a case of VPA- induced hyperammonemia 
in an epileptic patient presenting with a chief complaint of syncope and confusion.
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and vomiting, and neurological symptoms such as finger tremor and 
nystagmus, gradually resulting in disturbed consciousness [6]. VPA 
-induced hyperammonemic encephalopathy has been described and 
classified into four forms based on liver function, VPA level and 
ammonia: direct toxic effect of VPA inducing encephalopathy, with 
high serum levels of VPA, but normal ammonia; hyperammonemic 
encephalopathy; encephalopathy with impaired liver function and 
hyperammonemia; and encephalopathy with hepatopathy, but 
with normal ammonia (Figure 1). VPA -induced encephalopathy 
should also be considered whenever a patients presents with a 
rapidly progressing severe delirium who is on VPA. These patients 

do deserve an electroencephalogram and blood tests for serum 
ammonia, liver enzymes and VPA serum levels [1,8,12]. Pathogenesis 
of hyperammonemia caused by VPA is not entirely understood but 
appears to be the main cause of encephalopathy [1,3,12]. Ammonia 
is produced by the breakdown of amino acids in the liver and is 
then directly excreted in the urine or converted into urea, the main 
pathway of nitrogen excretion. Blood ammonia levels may increase 
as a result of VPA induced increase renal ammonia production due 
to reduced glutamine synthesis therefore accumulation of glutamate 
and ammonia. Another proposed mechanism may be due to the 
inhibition of carbamoyl phosphate synthetase or the reduction 

Figure 1: Types of VPA-Associated Encephalopathy.

Figure 2: Schematic representation of potential mechanisms of valproate-induced hyperammonemia (VHA). Ammonia, a byproduct of amino acid conversion to 
a-keto acids, is ultimately converted in the liver to urea. VPA interferes with this process the rough direct inhibition of carbamoyl phosphate synthetase (CPS) the 
first enzyme of the urea cycle, and indirectly by depleting carnitine.



Abuagla Q, et al., Annals of Clinical Case Reports - Emergency Medicine

Remedy Publications LLC., | http://anncaserep.com/ 2017 | Volume 2 | Article 12603

of hepatic ammonia metabolism owing to decreased carnitine 
availability, which leads to suppression of fatty acid â - oxidation. 
Hyperammonemia may occur more frequently among patients with 
carnitine deficiency and those with congenital enzymatic defects in 
the urea cycle (Figure 2). Another potential mechanism is by direct 
neuronal toxicity due to increased intracellular concentrations 
of glutamate and ammonium in astrocytes which may lead to 
neuronal injury and cerebral edema [2,5,7-9]. Phenobarbital, and less 
frequently, phenytoin, carbamazepine and topiramate may exacerbate 
valproate related hyperammonemic encephalopathy [2,7]. The 
primary treatment of VPA-induced Encephalopathy is withdrawal 
of VPA and standard medical management is similar to hepatic 
encephalopathy. Lactulose, a nonabsorbable disaccharide, acidifies 
the gastrointestinal lumen which decreases ammonia production by 
coliform bacteria [13]. Alternatively, antibiotics to target ammonia 
producing bacteria such as rifaximin, neomycin or metronidazole may 
be given [7]. For some with severe hyperammonemia, hemodialysis 
may be required [7,8]. As VPA causes decreased serum levels of 
carnitine, administration of L-carnitine (50-100 mg/kg/day orally 
or IV) has been shown to be effective in reducing ammonia levels 
and in symptomatic improvement [2,5,9]. L-carnitine administration 
has been shown to reduced mortality in patients with severe VPA-
induced Encephalopathy [2,5,9].

Conclusion
Our patient had a 30-year history of epilepsy, controlled by VPA 

that presented to the ED with a chief complaint of syncope and 
confusion and was found to have hyperammonemia with a normal 
VPA level. The patient responded well to conservative medical 
therapy with drug cessation and lactulose administration. L-carnitine 
was not given while inpatient. Surprisingly, the inpatient team did 
not recommend cessation of the patient’s VPA for unclear reasons. 
Best practice management for VPA-induced hyperammonemia 
includes drug cessation, lactulose, L-carnitine and consideration 
of an antibiotic such as rifaximin. VPA –induced encephalopathy 
is a potentially serious consequence of the use of VPA. Emergency 
physicians should consider VPA–induced encephalopathy early 
in their assessment of a patient presenting with syncope, change in 
mental status, dizziness or nystagmus. Diagnostics evaluation should 
include liver function tests, ammonia and VPA levels with early 
aggressive management of hyperammonemia and VPA cessation 
as death has been a consequence of this condition [1,5,8,12]. Early 
consideration and treatment of hyperammonemia by ED physician 
in any patient taking VPA, regardless of VPA level, can help avoid 
unnecessary life-threatening complications in these patients.
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