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ABSTRACT

Background: Obsessive-compulsive disorder (OCD) in childhood is often refractory to treat-
ment. Riluzole, a glutamate antagonist, has theoretical support as an alternative pharmaco-
logical treatment and has demonstrated possible benefit in some open-label trials in adults
with OCD.

Methods: Six subjects, ages 8-16 years, were enrolled in a 12-week open-label trial of rilu-
zole for OCD symptoms that had resisted prior treatments. OCD symptoms and adverse ef-
fects of drug were monitored.

Results: Four of 6 subjects had clear benefit, with reduction of more than 46% (39% over-
all) on Children’s Yale-Brown Obsessive-Compulsive Scale, and “Much Improved” or “Very
Much Improved” on the Clinical Global Impressions-Improvement scale. Two subjects had
no clinically meaningful change in symptom severity by 12 weeks, but 1 subject improved
thereafter. There were no adverse effects of drug sufficient to cause discontinuation or re-
duction of dose. All subjects elected to continue riluzole after the 12-week trial.

Conclusions: Riluzole may be beneficial for treatment-resistant OCD in young subjects and
seems well tolerated. A placebo-controlled trial of the drug is planned.

INTRODUCTION matology. Evidence for a glutamatergic excess

in the pathophysiology of OCD is found in a

DYSFUNCTION OF ORBITOFRONTAL-STRIATAL-
THALAMOCORTICAL circuitry has been pos-
tulated in the etiology of obsessive-compulsive
disorder (OCD) (Saxena and Rauch 2000). Glu-
tamate plays a key role at several points in this
circuit (Fig. 1), and glutamatergic excess (rela-
tive or absolute) could contribute to sympto-

recent report in which cerebrospinal fluid had
significantly higher glutamate levels in drug-
naive adult subjects with clinically significant
OCD compared to controls (Chakrabarty et al.
2005). Particularly relevant for childhood-onset
OCD may be the recent findings of a signifi-
cant association of a gene that codes for an ex-
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FIG.1. OCD, glutamate, and the orbital-frontal-striatal-
thalamocortical circuit. In this postulated model for OCD,
glutamatergic excess in the orbital frontal cortex causes
increased excitation of the striatum, which increases its
inhibitory output to the globus pallidus interna (GPi) and
substantia nigra (pars reticulata) (SNr). This, in turn,
causes a decrease in its inhibitory output to the thalamus,
resulting in a release of thalamic excitatory output to the
frontal cortex. In essence, a positive feedback loop is es-
tablished, leading to repetitive thoughts (obsessions) and
behaviors (compulsions). The globus pallidus externa
(GPe) and subthalamic nucleus (STN) may constitute an
external loop contributing to a steady state of excita-
tion/inhibition in this model.

citatory amino acid carrier, with early-onset
OCD in male (but not female) subjects (Arnold
et al. 2006; Dickel et al. 2006). (Glutamate is the
primary excitatory amino acid neurotransmit-
ter in the brain. A defect in production of its
carrier could result in excess synaptic gluta-
mate.)

The effect in OCD of the serotonin reuptake
inhibitors (SSRIs) might also be explained
through a glutamate mechanism. The or-
bitofrontal cortex has projections to dorsal
raphe nuclei, which in turn send serotonergic
input to the striatum. There are also direct or-
bitofrontal cortical glutamate projections to the
striatum, and glutamate causes striatal release
and turnover of serotonin and regulation of
serotonin receptor numbers. A rat model of
OCD has been used to demonstrate these rela-
tionships (Joel et al. 2005). Reduction of gluta-
mate at points in the relevant circuit could re-
store what may normally be a fine balance of
neurotransmission maintaining a steady state.

Riluzole (Rilutek®) is a member of the ben-
zothiazole class, with a good safety record and
extensive experience in the treatment of amy-
otrophic lateral sclerosis. The most common re-
ported adverse effect is transient elevation of
liver transaminases (Lacomblez et al. 2002;
Pongratz et al. 2000; Zoing et al. 2004). Rilu-
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zole’s ability to function as a relative glutamate
antagonist suggests it might have therapeutic
effects in OCD by reducing the orbitofrontal
cortical (excitatory) output to the striatum,
which would reduce the striatal inhibition of
the globus pallidus and substantia nigra and
allow greater inhibition of the thalamus and
less cortical excitation. McGrath and colleagues
have postulated effectiveness of similar com-
pounds in a mouse model of Tourette’s disor-
der and OCD (McGrath et al. 2000).

Riluzole was used successfully to augment
other pharmacotherapy in an adult patient who
had failed treatment with prior regimens for his
severe and refractory OCD and major depressive
disorder (Coric et al. 2003). There have also been
case reports of the benefit of riluzole for a patient
with chronic skin-picking as well as an eating
disorder (Sasso et al. 2006) and in a patient with
self-injurious behavior (Pittenger et al. 2005). In
an open-label trial for treatment-resistant OCD,
13 adult patients received 50 mg of riluzole twice
a day as an augmenting agent. Five were cate-
gorized as treatment responders, with a Yale-
Brown Obsessive-Compulsive Scale (Y-BOCS)
score less than 16, and 35% or greater reduction
from baseline score, as well as clinical consensus
improvement. The study was extended from 6
to 9 weeks and then to 12 weeks as subjects con-
tinued to demonstrate improvement. The drug
was well tolerated, with no serious adverse ef-
fects noted (Coric et al. 2005).

The SSRIs are frequently ineffective in child-
hood OCD. In an optimized research setting,
response to an SSRI alone was 39% (March et
al. 2004). And in a naturalistic setting, when
there were co-morbid conditions, the rate was
67% (Masi et al. 2005). There would appear to
be a place, then, for alternative pharmacologic
treatments. To our knowledge, there have been
no previous reports of the use of riluzole for
the treatment of children and adolescents with
OCD. We report the results of riluzole treat-
ment of 6 children with refractory OCD during
a 12-week open-label trial.

MATERIALS AND METHODS

The Institutional Review Board of the Na-
tional Institute of Mental Health (NIMH) ap-
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proved the protocol. Six subjects, ages 8.3-16.4
(mean 14.4) years, gave informed assent, and
their parents consented to study participation.
All subjects had at least moderately severe
symptoms of OCD with Children’s Yale-Brown
Obsessive-Compulsive Scale (CY-BOCS) scores
of 25-31 (mean = 29)]. All had had symptoms
present for months or years and had failed to
respond to treatment with at least one antiob-
sessional medication (SSRIs), at a usually ef-
fective dose for a time generally sufficient to
demonstrate symptom relief. Some had also
had trials of exposure and response prevention,
a cognitive-behavioral therapy (CBT) effective
in OCD (March et al. 1994; March 1995). In all
cases, the local providers were contacted for
corroboration that there had been at least one
trial of an SSRI that had been of sufficient
length and dose, and that the patient was still
significantly distressed and impaired ( Table 1).
(These providers agreed to remain active in the
patients” care throughout the study.) The sub-
jects continued previously prescribed medica-
tions throughout the study period, but did not
initiate new medications, nor did they engage
in CBT. Two subjects were taking no other
medicines at baseline.

Primary outcome measures were the C-
YBOCS and Clinical Global Impressions—Im-
provement (CGI-I) score. Treatment response
was defined as a 30% or greater reduction in
obsessive-compulsive symptom severity from
baseline to the end of the trial period, as well
as by a score of “Much Improved” or “Very
Much Improved” on CGI-L.

Riluzole was administered in 10-mg cap-
sules, prepared by the National Institutes of
Health (NIH) Clinical Center Pharmacy from
the 50-mg tablets, which are the only dosage
form available from the manufacturer. The
protocol allowed a maximum dose of 120 mg
daily.

Subjects returned to the NIH clinic at week
1 and then every 2 weeks for assessment of
OCD symptoms and adverse events, as well
as for laboratory studies. Between on-site vis-
its, there were phone calls to review symptom
status and to assess adverse effects. Riluzole
was continued after the end of the 12 weeks if
desired, and dose could continue to be ad-
justed.
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RESULTS

Details about co-morbid psychiatric diag-
noses (determined by psychiatric evaluation
and semistructured interview), as well as about
prior treatments are provided in Table 1.

The dose of riluzole was increased by 10 mg
every few days. In two cases, the dose was in-
creased to the maximum allowed in the proto-
col (120 mg daily) because significant OCD
symptoms were persistent and the medicine
was well tolerated. All subjects took at least 50
mg of riluzole twice a day by the end of the
study, except for subject 1, who did not achieve
that dose until after 12 weeks. This subject ex-
perienced drowsiness, but was taking other
medications that might have been responsible,
although the drowsiness seemed worse after
riluzole was added. As a result, riluzole was
increased only slowly during the 12 weeks. But
after other medicines were discontinued,
drowsiness resolved, and riluzole was in-
creased. Subjects 2 and 3 took 120 mg daily by
end of 12 weeks. Subjects 4, 5, and 6 took 100
mg by end of 12 weeks. The average dose by
12 weeks was 101 mg of riluzole daily.

Subject 5 did not quite meet our criteria for
treatment response in that he was not “Very
Much Improved,” according to CGI measure
by 12 weeks, but by all other measures there
was no question of the change, and by week 16
he had become entirely asymptomatic. Subjects
3 and 6 did not meet criteria for response by
the end of 12 weeks. However, both subjects
elected to continue riluzole after the end of the
study. Neither of these subjects has had any ad-
verse effects from riluzole, and based on the ex-
perience of Subject 5 and that of the adult sub-
jects, there is reason to prolong the trial for a
time.

Table 2 shows results for each subject at the
end of the 12 weeks of the study (as well as at
most recent visit). Descriptive statistics are in-
cluded in the table. Some important findings
are worth emphasizing. At baseline, each sub-
ject had distressing and highly impairing OCD
symptoms despite previous treatment regi-
mens, which, as required by the protocol, were
of sufficient duration and dose to have been ex-
pected to be of benefit. After this trial, 2 pa-
tients (subjects 4 and 5) became almost com-
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TaBLE 2. PATIENT CHARACTERISTICS, DEPENDENT-VARIABLE MEASURES, AND STUDY DRUG DOSES

Global CGI-
Severity Riluzole
CY-BOCS (CGI-Improvement) (per day, mg)
Baseline
Subject age Change  Latest Latest At 12 Latest
number (years)  Sex  Baseline 12 weeks (%) rating  Baseline 12 weeks rating weeks  visit
1 14.5 M 30 19 37 18 6 4(2) 3 (1) 70 100
2 16.4 M 28 20 29 14 6 4(2) 3(2) 120 100
3 16.7 F 30 26 13 19 5 4 (3) 4 (3) 120 150
4 8.3 M 29 10 65 10 5 32 32 100 100
5 15.8 M 25 10 60 0 4 4 (4) 2(2) 100 100
6 14.9 M 31 21 32 24 6 6 (4) 4 (3) 100 200
Means 14.4 28.8 17.7 39.3 14.2 5.3 4.2 3.2 101.7  125.0
(standard (3.1) (2.1) (6.4) (19.7) (8.4 (0.8) (1.0 (0.8) (18.3) (41.8)
deviations)

Abbreviations: CY-BOCS = Children’s Yale-Brown Obsessive-Compulsive Scale; CGI = Clinical Global Improve-

ment Scale-Severity and Improvement.

pletely symptom-free, taking only riluzole.
Subject 1, who had been taking three other
drugs (with significant adverse effects),
stopped those medications when his symptoms
abated during riluzole therapy; nevertheless,
his symptoms have fallen nearly into the sub-
clinical range. A fourth patient (subject 2) also
met our criteria for treatment response, and his
symptoms have not worsened despite stopping
all prior medicines.

There were no serious adverse events
among the six young people. One (subject 4)
had transient elevations of liver enzymes.
Lactate dehydrogenase was slightly elevated
(237 U/L) (normal = 113-226) even prior to
study drug, rose to a high of 263, and then
fell to normal (213), even though riluzole was
continued. Aspartate (normal = 9-34) and
alanine (normal = 6-41) transaminases also
rose slightly to highs of 49 and 50, respec-
tively, and then fell to normal (30 and 18, re-
spectively) despite continuing riluzole dose
unchanged. In a second patient (subject 2), as-
partate aminotransferase (AST) levels rose
from 27 at baseline to 47, and alanine amino-
transferase (ALT) levels rose from 39 to 75.
This patient continues riluzole and is being
followed very carefully. The protocol stipu-
lated that drug must be stopped or reduced
if liver enzymes double from predrug base-
line. One subject reported excessive drowsi-
ness during riluzole administration, but this
appeared to be related to other medications,

because it abated when those medications
were discontinued. Another patient had a sin-
gle episode of abdominal pain, apparently
unrelated to riluzole therapy.

DISCUSSION

This is the first report of the use of riluzole
for OCD in pediatric subjects. In this open-la-
bel study, 4 subjects were considered “respon-
ders” and have elected to continue taking rilu-
zole and to discontinue other medications. Two
other subjects did not have significant symp-
tom improvement by the end of the 12 weeks
of the study, but have elected to remain on rilu-
zole and to extend the trial period. Of the two
nonresponders, one was female—of possible
importance, given the recent finding of a gene
associated with OCD and excitatory amino acid
carrier, noted above.

This study suffers from the small sample size
and from the limitations of any open-label trial,
such as the inability to distinguish the source
of improvement during the trial. A placebo-
controlled trial will address these weaknesses
and is underway at the NIMH.

CONCLUSION

Riluzole may be of benefit in childhood OCD
and was well tolerated in these 6 patients.
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