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INTRODUCTION

Tiagabine (TGB) is a relatively novel antiepileptic that was
approved for use by the Food and Drug Administration (FDA)
in 1997 as an adjunct agent for the treatment of adults and
children more than 12-years-of-age with partial seizures [1]. On
18 February 2005, the FDA issued a warning about the possible
occurrence of seizures in non-epileptic patients treated with
TGB [2]. We describe the first case of a pediatric patient who
developed status epilepticus after the accidental ingestion of
TGB.

CASE REPORT

A previously healthy 13 kg two-year-old girl was found having
generalized tonic-clonic seizure activity. An empty bottle of her
grandmother’s TGB was found at her side. Forty-five 2 mg tablets

were missing. The ingestion probably occurred 30–60 minutes
prior to the occurrence of the seizure.

On presentation to the hospital, the girl was afebrile with
normal vital signs. Cardiac monitoring did not show any rhythm
or morphological abnormalities. The blood glucose and elec-
trolytes were within normal limits. The patient had two gener-
alized tonic-clonic seizures at 1.5 and 3.5 hours post ingestion.
Each seizure lasted five minutes, and the patient responded to
0.5 mg of IV lorazepam. The patient was obtunded and did not
fully regain consciousness between seizures. Her serum TGB lev-
els were 530 and 130 ng/ml approximately 5 and 11 hours post-
ingestion (5–70 ng/ml trough levels with most probable range
for seizure control). Further seizure workup (including imaging)
was deferred based on evidence of overdose. The rest of her hos-
pital course was uneventful and she was discharged 27 hours
post ingestion, and she was in good condition. No long-term fol-
low up on the patient’s condition is available.
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ABSTRACT

Introduction: Tiagabine (TGB) is a novel antiepileptic that decreases GABA uptake. The literature contains one report of an adult
with epilepsy who ingested up to 1 gram of TGB and developed status epilepticus. We reported on a pediatric patient who ingested
significantly less TGB but still developed tonic-clonic seizures.

Case report: A previously healthy, 13 kg, two-year-old girl developed generalized tonic-clonic seizure activity at home approxi-
mately 1 hour after ingesting 90 mg of her grandmother’s TGB (forty five 2 mg tablets). At the hospital she had two 5 minute seizures
at 1.5 and 3.5 hours post ingestion. Her serum TGB levels were 530 and 130 ng/ml approximately 5 and 11 hours post-ingestion
(5–70 ng/ml trough levels with most probable range for seizure control). She was discharged 27 hours post ingestion, and she was in
good condition.

Conclusion: An overdose of TGB, a novel anti-epileptic, can cause convulsive seizures.
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DISCUSSION

In the literature, there currently exist three reported adult cases of
overdose. The first patient ingested 320 mg of TGB and 400 mg of
phenytoin and presented in coma [7]. After intentional overdose,
the second patient presented in status epilepticus on two separate
occasions. His seizures were refractory to first line therapies and
required phenobarbital coma. His TGB levels were 1870 and
2620 ng/ml respectively. The amount of TGB ingested during the
second admission was estimated to be 1 g [6]. The third patient (a
46-year-old female patient who possibly ingested up to 72 mg of
her own TGB) was confused, non verbal, had facial grimacing, and
flexion posturing of her upper extremities. After benzodiazepines,
her symptoms resolved within 12 hours of her presentation. Un-
fortunately, no serum TGB level was obtained [10].

Our patient represents the first reported pediatric case. She
ingested significantly less tiagabine than in other case reports
(90 mg; 7 mg/kg) and still developed status epilepticus.

Gamma-aminobutyric acid (GABA) is known to play an
important role in modulating central nervous system (CNS) neu-
ronal firing. One important mechanism is by opening neuronal
chloride channels that lead to hyperpolarization of the neuronal
cell membrane. Hyperpolarized neurons are less likely to produce
or propagate electric waves that would otherwise manifest as con-
vulsions.

Augmenting GABA function is a common mechanism of sev-
eral antiepileptic drugs such as benzodiazepines and barbiturates
(allosteric modulators), baclofen (GABA receptor agonists), GABA
reuptake inhibitor (Tiagabine), and GABA transaminase inhibitor
(Vigabatrin) [3]. GABA is actively taken up by neuron and astro-
cyte carrier proteins (including GAT1, GAT4 and BGT-1) and bro-
ken down into succinic acid semialdehyde by glutamic acid
decarboxylase or repackaged into a vesicle that is released again at
the next synaptic transmission [5]. TGB mainly acts by inhibiting
GABA reuptake through its action on GAT1 and GAT3 carrier pro-
teins. Moreover, TGB is less specific when binding less specifically
to dopamine, serotonin, muscarinic, and glycine receptors [4].

Tiagabine [(R)-N-(4,4-di(3-methylthien-2-yl)but-3-enyl)
nipecotic acid hydrochloride] is a derivative of nipecotic acid.
TGB is completely and rapidly absorbed after oral ingestion with
a peak concentration at 30 to 90 minutes after ingestion. Unlike
nipecotic acid, it readily penetrates the CNS secondary to an
incorporated lipophylic anchor [12]. The absorption and elimi-
nation follows linear kinetics. It is metabolized in the liver mainly
through the cytochrome P450 isoform 3A into inactive metabo-
lites that are mainly excreted in feces and urine [12]. Metabolism
may be induced, causing the half life to vary between 2 and 9
hours. In general, children metabolize TGB faster, but patients
with liver disease more slowly metabolize TGB [4,11].

Phase I and II clinical studies have shown TGB to reduce the
frequency of complex partial seizures in patients treated with
other anticonvulsants such as valproic acid. The drug was well
tolerated, and doses ranged between 12 and 52 mg per day.
Reported adverse effects included tiredness, headache, nervous-
ness and difficulty concentrating [12,16].

There are several reports of non-convulsive status epilepticus
associated with the therapeutic use of TGB in patients with par-
tial seizures. These patients were on relatively elevated dosages of
TGB or had a recent increase in their dosage. They developed EEG
findings, some associated with confusion and alteration of con-
sciousness while others had minimal or no clinical findings. The
clinical and EEG findings suggested discontinuation of the drug
or decrease of the dose [13,14,15].

Recently, the FDA has released a warning based on post-
marketing reports about the occurrence of seizures in 59 non-
epileptic patients treated with TGB for other indications [2]. The
cause of these seizures is unknown. It has been proposed as sec-
ondary to the concomitant use of other drugs by non-epileptic
patients or due to an inherent difference between the non-
epileptic patient population and epileptics.

Similarly, in overdose situations, the mechanism of toxicity
of TGB is not known. A study in rats suggests that the epileptic
effect may be mediated through other mechanisms in different
parts of the CNS such as the thalamus [17]. Other potential
mechanisms include TGB stimulation of dopamine, serotonin, or
glycine receptors in different areas in the brain. Epileptic effect
may occur more frequently in overdose situations where the low
affinity of these receptors to TGB is overcome by the elevated lev-
els of CNS TGB.

Management of TGB overdoses is mostly supportive with spe-
cial attention to the airway. Since TGB’s metabolites are excreted
in bile, multiple doses of activated charcoal may be useful in large
or severe ingestions. Tiagabine did not cause any cardiovascular
complications in any of the reported cases but cardiac monitor-
ing is part of the general supportive measure. Intravenous benzo-
diazepines should be a first line treatment against seizures.
Intravenous barbiturates should be reserved for refractory cases.

CONCLUSION

A variety of antiepileptics are used in patients with psychiatric or
other neurological conditions. This increased use may lead to a
different adverse effect profile than the one reported in prelimi-
nary studies. Tiagabine appears to cause non-convulsive as well
as convulsive status epilepticus in a subset of non epileptic and
epileptic patients. The FDA’s warning is warranted and should be
followed by surveillance of frequency and severity of TGB over-
doses reported to the American Association of Poison Control
Centers (AAPCC).
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