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INTRODUCTION

Valproic-induced Hyperammonemic Encephalopathy
(VHE) is a kind of neurological side effects caused by
taking sodium valproate. Its clinical manifestations are
atypical. It needs to be distinguished from the sedative
effects of other drugs and the sequelae effect of epi-
lepsy. One case of VHE was admitted to our depart-
ment. In the course of diagnosis and treatment, it was
found that the combined use of topiramate aggravated
valproic-induced hyperammonemic encephalopathy.
The clinical data are now reported as follows.

CASE PRESENTATION

The patient, female, 48Y, was admitted to the hos-
pital on June 3, 2018 due to "unconsciousness and
seizures of limb convulsion for 2 hours after a fall”.
She has a history of "hypertension” for 4 years and has
been taking " Levoamlodipine Maleate Tablets 5mg
qd", the left side of the body was not able to move
properly and was able to limp due to a history of
surgery for a left basal ganglia hematoma.

Physical examination: body temperature 36.8°C,
pulse 109 beats/min, breathing 20 breaths/min, blood
pressure 144/81 mmHg, clear mind, GCS 15 points,
lack of articulation, equal size and equal circle of both
pupils, diameter 0.3 cm, sensitive to light reflex,
negative nystagmus, and the right nasolabial fold is
shallow, the tongue is in the middle, the neck is soft,
the left side muscle tone is moderate, the muscle
strength is grade V, the right limb muscle tone is high,
the right upper limb muscle strength is grade 0, and the
lower limb muscle strength is grade IV, and the
reflexes of both knees are symmetrical, the skin prick
sensation of the limbs is symmetrical, and the bilateral
babinski sign is negative.

After admission, diazepam needle micropump com-
bined with oral sodium valproate sustained release
tablets 0.5 g bid for antiepileptic treatment, no seizure
occurred again. On June 5, her family members found
that she was sleepy, and physical examination showed
lethargy, but no attention was paid. On June 6%, the
diazepam injection was stopped and the treatment with
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sodium valproate tablets was continued. On June 8, the
patient still needed loud call to open her eyes, the
blood ammonia was 70 umol/l (normal blood ammonia
value 0-30 umol/l), the dose of sodium valproate
sustained-release tablets was reduced and changed to
500 mg qd, and topiramate tablets 25 mg bid were
added. On June 10, in the emergency department, blood
ammonia was 81 umol/L. On June 13'", the patient was
lethargic, right upper limbs are inactive, and the re-
maining three limbs can be lifted off the bed; emer-
gency review blood ammonia increased to 106 umol/L,
so valproic acid sustained-release tablets were discon-
tinued, and topiramate 50 mg bid was given for anti-
epileptic treatment. On June 14™ the patient’s mental
state improved significantly, and she was able to
communicate normally, the blood ammonia was
rechecked at 16 umol/l on June 15 and was discharged.

DISCUSSION

Sodium valproate is a broad-spectrum anti-epilepsy
and treatment of mood disorders and migraine. It is
widely used clinically. Laub MC et al. found that 27%
of patients taking sodium valproate had elevated blood
ammonia, but many of them were asymptomatic (Laub
1986). Compared with the increase in blood ammonia
caused by liver disease, sodium valproate-related hyper-
ammonia often has liver function at a normal level,
suggesting that it is not caused by liver cell death and
injury (McCall & Bourgeois 2004). Valproic acid is a
fatty acid, most of which enters the glucuronic acid
metabolic pathway and B-oxidation pathway in liver
cells, and rarely undergoes w-oxidation (Verrotti et al.
2002). Carnitine is an essential cofactor in the process
of mitochondrial B-oxidation, and valproic acid con-
sumes a large amount of carnitine when transported to
the mitochondria, supplementing carnitine can correct
valproic-induced hyperammonemic encephalopathy and
accelerate blood ammonia metabolism (Mock &
Schwetschenau 2012). However, recent literature re-
ports that when valproic acid enters the B-oxidation
pathway, valproic acid COA (hepatotoxicity product)
is produced. The increase of carnitine enhances the f3-
oxidation pathway, which in turn increases the valproic
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acid COA concentration (\Verrotti et al. 2002). However
the mechanism of valproic-induced hyperammonemic
encephalopathy is not very clear. At present, it is
mainly believed that when valproic acid metabolites
enter the mitochondria, they can inhibits the produc-
tion of N-acetylglutamate and the indirect effect of
mitochondrial fatty acid B-oxidation pathway on cps |
(Ghodke-Puranik et al. 2013) (See mechanism diagram).

VHE is a relatively rare central nervous system
adverse reaction after the use of sodium valproate
(McCall & Bourgeois 2004, Yamamoto et al. 2012).
The current main treatment methods: 1. Immediately
stop sodium valproate or switch to other antiepileptic
drugs. 2. Promote blood ammonia metabolism or speed
up blood ammonia excretion (Lheureux et al. 2005,
Mock & Schwetschenau 2012). The initial treatment of
this patient was sodium valproate combined with
diazepam, and the patient experienced a decline in
consciousness. In vitro experiments confirmed that
sodium valproate can inhibit the metabolism of
gamma-aminobutyric acid (GABA) (Johannessen &
Johannessen 2003), diazepam can enhance GABA-
mediated inhibition of the central nervous system. The
sedative effect of combined drug treatment was first
considered, and diazepam treatment was stopped, but
the state of consciousness did not improve, and further
examination of blood ammonia indicated hyperammo-
nemia. During the dressing change process, the
patient's mental state and blood ammonia level still did
not improve. After carefully reviewing the case and
reviewing the literature, we found that the patient had
a variety of antiepileptic treatment after the onset of
the disease, and there was an interaction of drug
treatment.

Topiramate (TPM) is a weak inducer of liver drug
enzymes, and has carbonic anhydrase inhibitors. There
are reports in the literature that topiramate alone can
cause hyperammonemic encephalopathy (Tantikitti-
chaikul et al. 2015), Noh Y et al. have found that in
patients receiving VPA treatment, the prevalence of
VHE is about 0.1%; combined with topiramate, the
prevalence of VHE can increase about 10 times (Noh
et al. 2013). Because, the metabolites of valproic acid
combined with topiramate can reduce the activity of
glutamine synthetase in the brain and kidney, and
inhibit the conversion of glutamate to glutamine, and
increase blood ammonia levels (Latour et al. 2004).

This case reminds us that because of the atypical
clinical manifestations of VHE, it is easy to be
mistaken for the sequelae effects of epilepsy, the
sedative effect of tranquillizers, etc. In addition, it is
necessary to carefully analyze the interaction between
anti-epileptic drugs; when blood ammonia is found to
be elevated and valproic-induced hyperammonemic
encephalopathy exists, sodium valproate should be
stopped in time (Raru & Zeid 2018). Moreover, in the
early stage of VHE, symptoms of encephalopathy may
appear first, but blood ammonia is still at a normal

level, blood ammonia should be reviewed in a short
period of time to avoid misdiagnosis (Yamamoto et al.
2013, Tseng et al. 2014, Twilla & Pierce 2014).
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