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In an interesting clinical case of Kleine-Levin syndrome
(KLS)1 intoxication by γ-hydroxybutyric acid acted as a trig-
ger for the disease. γ-Hydroxybutyric acid is a metabolite of
γ-aminobutyric acid (GABA), the main inhibitory neurotrans-
mitter in the brain. The relationship between GABA and glu-
tamate (Glu),which promotes neuronal excitation, is alreadywell
known. Furthermore,Glu is a precursor ofGABA,which, in turn,
can be metabolized in Glu via the tricarboxylic acid cycle.

Clinical manifestations of KLS2 could be classified as ex-
citatory type (eg, insomnia, hyperphagia, anxiety, sexual dis-
inhibition, compulsive behavior) and inhibitory type (eg,
sleepiness, apathy, bradypsychia, anorexia, depression, dreamy
state), both of which are able to coexist in the same patient
and in the same episode. Because of this, we hypothesized
that these symptoms could be related to an instability of the
Glu–GABA system.

Supporting this, some triggers of KLS episodes (eg, alcohol,
benzodiazepines, anesthetics, drugs) act directly on the GABA
receptor; sleep deprivation may cause changes in the homeostasis
of GABA and Glu receptors in excitatory cortical neurons3; mi-
crobial infections activate the GABAergic system through the
GABA-A receptor, which promotes the “GABAergic defense”
by the macrophages4; traumatic brain injuries can precipitate
changes in the cortical circuits, which leads to an imbalance
between excitation and inhibition via the Glu–GABA system.5

Moreover, therewas recentlypublishedacaseofKLSwithpositive
anti–N-methyl-D-aspartate-type Glu receptor antibodies.6

The sensitivity to these triggers could be related to central
nervous system (CNS) development. In the early stages of the
CNS, there is a unique excitatory pattern given by both GABA
and Glu. As the CNS develops, GABAergic neurons mature,
glutamatergic networks are configured, and the classic balance
between both neurotransmitters is established in late adoles-
cence. A disruption in this CNS development could explain
why late adolescence is a critical period, coinciding with the
onset of KLS episodes.

With regard to the treatment of KLS, there is class IV evi-
dence of the benefit in using lithium for reducing the number of
episodes in patients with frequent episodes.2 In chronic treat-
ment, lithium induces a downregulation of the NMDA receptor
decreasing the glutamate, facilitates the presynaptic GABA
release, and upregulates GABA-B receptors increasing the
cerebrospinal fluid GABA.2

There is also class evidence of the role of intravenous
steroids in reducing episode length during prolonged episodes.
Intravenous methylprednisolone decreases the amplitude of
the GABA-induced currents, whereas it increases the ampli-
tude of the glutamate-induced currents.7

Finally, amantadine, an antiviral recommended at the be-
ginning of symptoms to stop episodes,3 is an antagonist of
NMDA receptors.

Therefore, it seems reasonable to hypothesize that the
imbalance between the neurotransmitters GABA and Glu
plays an important role in the pathophysiology of KLS in a
critical moment in the conformation of adult neural networks,
creating temporary instability and a delay in final maturation
of the CNS.

Treatment with GABAergics (amantadine, sodium oxybate)
at the onset of excitatory symptoms; intravenous corticosteroids
in long-term, predominantly during inhibitory-type episodes;
and lithium for stabilization between attacks therefore seems
the best therapeutic option.
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