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Kleine-Levin Syndrome Treated With Clarithromycin
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Kleine-Levin syndrome (KLS) is a rare sleep disorder
characterized by periodic hypersomnia and various degrees
of cognitive and behavioral disturbance, hyperphagia, and
hypersexuality. Effective treatment is challenging. Stimulants
marginally address sleepiness, but may increase irritability and
do notimprove cognitive and behavioral disturbances. Modafinil
may shorten the symptomatic period but not the recurrence
rate. Lithium and carbamazepine are beneficial in some cases,
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possibly related to similarities between KLS and affective
disorders. Currently, no single medication is consistently
successful in treating the syndrome. Here we report the short-
term effect of clarithromycin in a patient with KLS.
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leine-Levin Syndrome (KLS) is a rare sleep disorder of

unknown cause characterized by repetitive, intermittent
cycles of extreme sleepiness, and cognitive/behavioral distur-
bances including confusion, feelings of unreality, aggressive-
ness, and hypersexuality. Gamma-aminobutyric acid (GABA)
is the predominant inhibitory neurotransmitter in the brain
with well-known effects on sleep/wake cycle regulation. The
GABA, receptor is the site where sleep-inducing drugs such
as diazepam have their effects, and recent research suggests
GABA, receptor antagonists may be useful in the treatment of
hypersomnia.! We sought to learn if clarithromycin, an antibi-
otic with GABA, receptor antagonistic properties, would be
beneficial in the treatment of KLS.

REPORT OF CASE

Wereporta23-year-old female with KLS beginningat 10 years
of age. Her diagnosis was consistent with ICSD-2 criteria and
based on recurrent symptoms of hypersomnia, hypersexuality,
irritability, and child-like behavior with a dreamlike state.? KLS
episode triggers included alcohol, upper respiratory infections,
and general anesthesia. She slept 14 to 18 h/night during hyper-
somnia episodes, which could last from weeks to months. She
typically had headache, nausea, and vomiting at episode onset.
MRI perfusion showed episode related reductions in thalamic
perfusion.® Episode length and duration were variable, but over
time they had decreased in severity allowing performance of
some of her daily life functions. Between episodes her sleep
duration was approximately 9 h/night with normal mood and
activity levels. She had no comorbid illness and took no regular
medications. She had tried a number of medications for KLS,
including prazosin, acetazolamide, methylphenidate, and liothy-
ronine, all of which were discontinued due to either side effects
or ineffectiveness. In the midst of a recent episode she had been
started on clarithromycin 500 mg every 12 hours. She was on
no other medications at that time. Within 24 h, her sleepiness
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had improved and sleep duration had decreased from 14-18 h to
5-8 h per night. She was able to complete her school work and
resume her pre-KLS episode exercise regimen. Episode-related
behavioral changes also improved, but mild cognitive issues
persisted. Table 1 provides sleep diary information with subjec-
tive sleep hours and activities while being treated with clar-
ithromycin. She experienced no side effects on the medication.
Over ensuing weeks her sleep duration, daytime sleepiness, and
ability to perform academically and physically slowly deterio-
rated back to pre-treatment levels. She ultimately discontinued
clarithromycin after 29 days of use due to ineffectiveness.

DISCUSSION

We report a case of KLS with an initial clinical response to
clarithromycin, a macrolide antibiotic best known for inhibiting
bacterial protein synthesis, but also functioning as a GABA
receptor antagonist. This latter functionality led us to use this
treatment in our KLS patient.

Excitatory monoamines are either increased* or within
normal limits in the CSF of KLS patients,’ explaining the
limited effectiveness of stimulants, which increase CSF mono-
amines, in treating this syndrome. This lack of monoaminergic
involvement suggests a pathogenesis rooted in naturally occur-
ring excess GABAergic signaling. Recent work suggests the
presence of as yet undefined positive allosteric modulators of
the GABA, receptor in hypersomnia patients, potentiating the
effect of GABA on the receptor and enhancing GABAergic
signaling.'

We observed a short-term beneficial effect of clarithromycin
that dissipated over time. The time-limited effect of this medi-
cation has a number of potential explanations. Clarithromycin
penetrates extra-cerebral tissue well, but reaches sufficient CSF
concentration only in the presence of meningeal inflammation
due to high molecular mass and affinity for P-glycoprotein.
Viral and autoimmune causative factors have been suggested
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Table 1—Subjective sleep hours and activities while treated with clarithromycin

Day of Treatment Clarithromycin Dose Timing | Total sleep time | Activities/Mood

Day 0 N/A 16 hours Tired and irritable

Day 1 12:00 PM, 12:00 AM 7 hours Chills for the first 24 hours, bad nightmare, frightened

Day 2 11:00 AM, 11:00 PM 5 hours Moderately irritable upon awakening. Energy level, concentration, and
mood improved during the day. Stayed up past midnight. No more chills.

Day 3 10:00 AM, 10:00 PM 5 hours Mood improved, less irritable. Worked on online studies. Patient felt like
she was coming out of the dream like feeling.

Day 4 10:00 AM, 10:00 PM 6 hours Continued to improve. Went for one hour walk. Studied.

Day 5-8 10:00 AM, 10:00 PM 6 hours Walked for 1-1% hour. Studied.

Day 9-10 10:00 AM, 10:00 PM 8 hours Walked less than 1 hour. Studied.

Day 11-12 10:00 AM, 10:00 PM 10 hours Tired. Walked less. Studied.

Day 13-28 10:00 AM, 10:00 PM 11-13 hours Very tired. Not feeling good. Irritable. Didn't go for walk.

Day 29 Stopped taking clarithromycin | 13 hours Very tired. Didn’t go for walk.

in KLS, based on the frequent report of flu-like meningeal
symptoms such as headache, photophobia, confusion, altered
consciousness, irritability, and drowsiness during episodes, and
a significant association with DQB1*02.7% Meningeal inflam-
mation that fades over time could influence CSF penetration
of clarithromycin and dissipate its effectiveness. This notion
supports the hypothesis of viral or post-infectious autoimmune
meningoencephalitis as a cause of KLS.” This dissipation effect
may also explain why CSF is typically non-inflammatory in
KLS,? as this would be dependent on CSF sampling in relation
to disease course. Another potential explanation is that unde-
fined KLS-related CSF somnogens may act at sites in addition
to the GABA , receptor.

In conclusion, this report shows a short-term beneficial effect
of clarithromycin in KLS. The time-limited nature of the effect
limits the practical usefulness of this medication, but it implies
a role of the GABA, receptor in KLS pathophysiology. This
finding suggests other medications that readily cross the blood
brain barrier and act at this receptor, such as flumazenil,! may
have utility in KLS. This case also suggests the possible pres-
ence of meningeal inflammation during syndromic episodes.
Further research demonstrating meningeal inflammation or
disease-related CSF somnogens is needed.
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