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GAD65 Autoantibodies in
Kleine-Levin Syndrome

To the Editor: Kleine-Levin syndrome
(KLS), or Sleeping Beauty syndrome,
is a rare disorder that mainly af-
fects adolescents and is characterized
by recurring episodes of severe
hypersomnia, cognitive impair-
ment, apathy, derealization, and
psychiatric and behavioral
disturbances.1

Slightly over 50% of KLS patients
have hyperphagia, are hypersexual
(mainly males), or have depressed
mood (mainly females), and 30%
become anxious, delusional, and
have hallucinations.1 Overall, males
are more frequently affected than
females.1 At the onset of an episode,
the patient becomes drowsy and
sleeps for most of the day and night,
waking only to eat or use the bath-
room. Most are bedridden, tired,
and uncommunicative even when
awake.2

The exact cause of KLS is not
known, however, the first episodes
are generally triggered by infection.3

Recent studies suggest genetic
and autoimmune etiologies.4

Serum white blood cell counts
and markers of inflammation are
within normal limits during and
between episodes.1 However,
postmortem studies have shown
perivascular infiltrates in the
amygdala and temporal lobe
and signs of encephalitis in the
thalamus and hypothalamus
of KLS patients.1

Autoantibodies against brain
proteins are associated with neu-
robehavioral problems.5 These
autoantibodies may cross the blood
brain barrier during inflammation

and exposure to environmental
agents.6 Antibodies against mole-
cules regulating brain function
may disturb the excitatory and
inhibitory balance in KLS.7 How-
ever, no studies thus far have
reported on the levels of autoanti-
bodies against any brain proteins in
patients diagnosed with KLS. In the
present study, we have examined
autoantibodies against glutamic
acid decarboxylase isoform 65
(GAD65), an enzyme that synthe-
sizes inhibitory neurotransmitter
g-aminobutyric acid, in the serum
of a KLS patient.

Case Report
The patient is an 11-year-old African
American boy, with three re-
cent admissions with similar
presentations to the University
Child Psychiatry unit during
a 3-month period. During those
admissions, patient presented
with abnormal hand movements,
perseverative speech, hypersexual-
ity, hypersomnia, social with-
drawal, and decreased appetite.
Patient reported visual hallucina-
tions during this time period as
well. Patient also became defiant
at school and had blank staring
episodes in class. The recurring
pattern of episodes and symptoms
met criteria for KLS. Patient’s
EEG was normal, and CT without
contrast was normal, antistreptolysin
O (ASO) titer was barely positive
with 200 (0–199) IU/ml and pediatric
acute-onset neuropsychiatric syn-
drome (PANDAS) was ruled out.
Antibodies against N-methyl-D-
aspartate (NMDA) receptors were
estimated commercially (ARUP
Laboratories, Salt Lake City, UT)
by indirect immunofluorescence
assay. Antibodies against NMDA
receptors (NMDAR) in the blood

samples of the patient were negative,
ruling out anti-NMDAR encephalitis.
The patients did not suffer from
diabetes and had normal blood
glucose levels. Control subjects
were 2 healthy males of the same
age without neuropsychiatric or
medical diagnoses (including diabe-
tes). Venous blood was collected
from the arm of each subject after
consent was obtained. The sample
was collected from the patient di-
agnosed with KLS twice at an in-
terval of 2 months. Venous blood
from two sex- and age-matched
normal subjects was collected only
once. Blood collection and enzyme-
linked immunosorbent assays
(ELISA) for total immunoglobulin G
(IgG) content and antibodies against
GAD65 were performed as reported
previously.5

Total IgG content was not different
among subjects (Figure 1A). The
antibodies against GAD65 were
approximately nine-fold higher in
the serum of the patient diagnosed
with KLS compared with controls
(Figure 1B).

Discussion
The findings support that patients
with KLS may have immunologi-
cal abnormalities affecting the
GABAergic system as previously
suggested.8 The absence of any
difference in the total IgG content
and the large difference in the
antibodies against GAD65 between
the patient and controls support
altered levels of specific Immu-
noglobulin (Ig) isoforms in pa-
tients with KLS. Additional studies
are required to ascertain this
possibility.
Antibodies cross the blood brain

barrier and penetrate cells.9,10

Therefore, autoantibodies against
GAD65 may penetrate neurons and
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disturb the GABAergic system,11

especially in the hypothalamic nuclei
that are enriched with GABAergic
neurons12 leading to core manifesta-
tions of KLS such as hyperphagia,13

hypersomnia,14 and hypersexual-
ity.15 Future studies examining the
cross-reactivity of serum and spe-
cifically of GAD65 autoantibodies
from KLS patients with the rodent
brain sections may provide infor-
mation on the regional and cellular
targets of these autoantibodies in the
brain.

The findings presented here
require replication in other KLS
patients and further studies in rodent
models to understand any immuno-
logical role in the neuropathology
and behavioral abnormalities in
KLS. Moreover, the fact that GAD65
auto antibody is found in several
other neurobehavioral problems,
examining arrays of antibodies in-
cluding the GAD65 antibody in the
blood as well as in the cerebrospinal
fluid of KLS patients may be re-
quired to determine the repertoire
of autoantibodies and their
origin, and to ascertain the
existence of biomarkers of this
disease.
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