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Abstract

IMPORTANCE—Cognitive behavior therapy (CBT) among youth with obsessive-compulsive 

disorder (OCD) is effective, but many patients remain symptomatic after intervention. D-

cycloserine, a partial agonist at the N-methyl-D-aspartate receptor in the amygdala, has been 

associated with enhanced CBT outcome for OCD among adults but requires evaluation among 

youth.

OBJECTIVES—To examine the relative efficacy of weight-adjusted D-cycloserine (25 or 50 mg) 

vs placebo augmentation of CBT for youth with OCD and to assess if concomitant antidepressant 

medication moderated effects.

DESIGN, SETTING, AND PARTICIPANTS—In a placebo-controlled randomized clinical trial, 

142 youths (age range, 7-17 years) enrolled between June 1, 2011, and January 30, 2015, at 2 
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academic health science centers (University of South Florida and Massachusetts General Hospital) 

with a primary diagnosis of OCD were randomized in a double-blind fashion to D-cycloserine plus 

CBT or placebo plus CBT. Intent-to-treat analysis was performed.

INTERVENTIONS—Patients were randomly assigned in a 1:1 ratio to either 10 sessions of D-

cycloserine plus CBT or placebo plus CBT. D-cycloserine (25 or 50 mg) or placebo was taken 1 

hour before sessions 4 through 10.

MAIN OUTCOMES AND MEASURES—Children’s Yale-Brown Obsessive Compulsive Scale 

at randomization, biweekly, midtreatment, and posttreatment. Secondary outcomes included the 

Clinical Global Impressions–Severity or Clinical Global Impressions–Improvement, remission 

status, Children’s Depression Rating Scale, Multidimensional Anxiety Scale for Children, and 

Children’s Obsessive-Compulsive Impact Scale–Parent Version.

RESULTS—The study cohort comprised 142 participants. Their mean (SD) age was 12.7 (2.9) 

years, and 53.5% (76 of 142) were female. A mixed-effects model using all available data 

indicated significant declines in the Children’s Yale-Brown Obsessive Compulsive Scale total 

score and Clinical Global Impressions–Severity. No significant interaction between treatment 

group and changes in the Children’s Yale-Brown Obsessive Compulsive Scale and Clinical Global 

Impressions–Severity indicated that the D-cycloserine plus CBT group and the placebo plus CBT 

group declined at similar rates per assessment point on the Children’s Yale-Brown Obsessive 

Compulsive Scale total score (estimate, −2.31, 95% CI, −2.79 to −1.83 and estimate, −2.03, 95% 

CI, −2.47 to −1.58, respectively) and Clinical Global Impressions–Severity (estimate, −0.29, 95% 

CI, −0.35 to −0.22 and estimate, −0.23, 95% CI, −0.29 to −0.17, respectively). No group 

differences in secondary outcomes were present. Antidepressant medication use at baseline did not 

moderate changes for either group.

CONCLUSIONS AND RELEVANCE—D-cycloserine augmentation of CBT did not confer 

additional benefit relative to placebo among youth with OCD. Other augmentation approaches 

should be examined to enhance outcome.

TRIAL REGISTRATION—clinicaltrials.gov Identifier: NCT00864123

Pediatric obsessive-compulsive disorder (OCD) is a common,1 chronic, and disabling 

condition.2,3 Although most youths with OCD respond to cognitive behavior therapy (CBT) 

with exposure and response prevention (E/RP) or serotonin reuptake inhibitors,4,5 many 

patients remain symptomatic after receiving therapy. Pharmacological interventions are 

efficacious but rarely produce remission,6 may have adverse effects,7 and may not be an 

acceptable intervention to parents.8 Therefore, there is a need for empirically demonstrated, 

acceptable, and safe treatment augmentation approaches.

A novel pharmacological augmentation strategy is based on data suggesting that the N-

methyl-D-aspartate receptor in the amygdala is critically involved in fear extinction and that 

the N-methyl-D-aspartate partial agonist D-cycloserine enhances extinction of learned fear.9 

Exposure therapy, which is an efficacious treatment component of CBT for anxiety and 

OCD, partly relies on extinction learning.10 It is hypothesized that acutely dosed D-

cycloserine can augment exposure therapy, particularly when the anxiety-provoking trigger 

has been successfully extinguished.11–13 Initial studies of D-cycloserine augmentation of 
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exposure therapy in anxiety have yielded mixed results, with evidence supporting this 

approach for acrophobia,14 social phobia,15,16 posttraumatic stress,17 and panic disorder,18 

while others have found limited benefit in treating social phobia,19 posttraumatic stress,20–22 

and panic disorder.23

There are 7 preliminary randomized, double-blind, placebo-controlled trials of D-

cycloserine vs placebo augmentation of CBT with E/RP in OCD, 3 within pediatric samples. 

Wilhelm et al24 randomized 23 adults to either placebo (n = 13) or 100 mg of D-cycloserine 

(n = 10) 1 hour before each of 10 E/RP sessions. Group differences emerged at midtreatment 

favoring the D-cycloserine arm (d = 1.17) but were not statistically significant posttreatment 

and at 1-month follow-up, although effects favoring D-cycloserine were large (d = 0.63 and 

d = 0.66).25 Kushner et al26 randomized 32 participants to either placebo (n = 17) or 125 mg 

of D-cycloserine (n = 15) 2 hours before each of 10 CBT sessions. Relative to the placebo 

arm, the D-cycloserine arm had significantly more rapid reductions in obsession-related fear 

ratings (d = 0.77) and required 2 fewer sessions than the placebo group to attain a greater 

than 50% reduction on all hierarchy items but did not differ in posttreatment Yale-Brown 

Obsessive Compulsive Scale scores. Storch et al27 randomized 24 adults with OCD to either 

placebo (n = 12) or 250 mg of D-cycloserine (n = 12) 4 hours before each of 12 CBT 

sessions. No significant group Yale-Brown Obsessive Compulsive Scale score differences 

existed posttreatment (d = −0.19) or in the rate of response. Andersson et al28 found no main 

effect of 50 mg of D-cycloserine relative to placebo augmentation (n = 128) of 12 internet 

CBT sessions. Concomitant serotonin reuptake inhibitor medication moderated effects such 

that among patients randomized to D-cycloserine augmentation those who were not taking a 

serotonin reuptake inhibitor were significantly more likely to achieve remission at follow-up 

(60% vs 24%). Serotonin reuptake inhibitor status was not associated with remission for the 

placebo augmentation arm.

Among children, Storch et al29 found small but non–statistically significant effects (d = 

0.31) for weight-adjusted D-cycloserine vs placebo (25 or 50 mg) dosed 1 hour before 7 

CBT sessions (n = 30). Farrell et al30 demonstrated a greater improvement in D-cycloserine–

augmented relative to placebo-augmented CBT at 1-month follow-up on clinician-rated 

obsessional severity and diagnostic severity and on parent-rated OCD severity (n = 17). 

Mataix-Cols et al31 found that 50 mg of D-cycloserine or placebo administered immediately 

after 10 CBT sessions was not associated with differential efficacy (n = 27).

Taken together, there is support for the potential of D-cycloserine to amplify CBT response 

in OCD and its safety and acceptability in youth,32 which requires evaluation in a fully 

powered study. More recent evidence suggests that beneficial effects may be adversely 

moderated by concomitant antidepressant medication.28 Accordingly, we evaluated in a 

double-blind, placebo-controlled design whether D-cycloserine augments CBT efficacy to a 

greater extent than placebo. We hypothesized that D-cycloserine vs placebo augmentation 

would be associated with greater overall response and a faster rate of treatment response. We 

also examined if concomitant antidepressant use moderated treatment effects.
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Methods

Participants

Two hundred six youths with a primary OCD diagnosis were enrolled between June 1, 2011, 

and January 30, 2015, at 2 sites (University of South Florida and Massachusetts General 

Hospital). Of these, 142 (age range, 7-17 years) were randomized to either D-cycloserine 

plus CBT or placebo plus CBT. Inclusion criteria were current and primary DSM-IV-TR 
OCD diagnosis established via clinical assessment and the Schedule for Affective Disorders 

and Schizophrenia for School-Age Children–Present and Lifetime Version,33 a score of at 

least 16 on the Children’s Yale-Brown Obsessive Compulsive Scale (CY-BOCS),34 and at 

least 85 on the full-scale IQ.35 Children were excluded if any of the following criteria were 

met: (1) They initiated an antidepressant or antipsychotic medication within 12 or 6 weeks, 

respectively, before enrollment or had an increase in an established antidepressant dosage 

within 8 weeks before enrollment (6 weeks for antipsychotics). Medications were stable for 

8 weeks before enrollment (6 weeks for anti-psychotics) and remained stable throughout 

treatment. (2) They had epilepsy, renal insufficiency, current or past substance abuse, 

generally poor physical health, weight less than 22.5 kg, or known D-cycloserine allergy. (3) 

They were unable to swallow study medication. (4) They had active suicidality or a suicide 

attempt in the past year. (5) They were pregnant or having unprotected sex (among female 

participants). (6) They had comorbid psychosis, bipolar disorder, autistic disorder, anorexia 

nervosa, or non-OCD primary hoarding symptoms.

Measures

Masked independent evaluators administered the measures and were trained through 

instructional meetings, in vivo observation, and ongoing direct supervision. Three video 

recordings of the CY-BOCS administered by the last author (D.A.G.) were used to train all 

raters to reliability to within 1 point of a criterion standard rating.

Schedule for Affective Disorders and Schizophrenia for School-Age Children–
Present and Lifetime Version—The Schedule for Affective Disorders and 

Schizophrenia for School-Age Children–Present and Lifetime Version33 is a clinician-

administered diagnostic interview for DSM-IV childhood disorders. It was administered at 

screening to both parents and children.

Children’s Yale-Brown Obsessive Compulsive Scale—The CY-BOCS34 is a 

psychometrically sound clinician-rated interview. It assesses OCD symptom severity.

Clinical Global Impressions–Severity and Clinical Global Impressions–
Improvement—The Clinical Global Impressions–Severity (CGI-Severity) is a widely used 

7-point clinician rating of severity (0 is no illness, and 6 is extremely severe symptoms).36 

The Clinical Global Impressions–Improvement (CGI-Improvement) is a 7-point rating of 

treatment response (1 is very much improved, and 7 is very much worse). Scores of very 

much and much improved were used to define treatment responders.37,38
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Child Obsessive-Compulsive Impact Scale–Parent—The Child Obsessive-

Compulsive Impact Scale–Parent2 is a 56-item, parent-report measure. It assesses OCD-

related impairment.

Multidimensional Anxiety Scale for Children—The Multidimensional Anxiety Scale 

for Children39 is a 39-item self-report questionnaire. It assesses anxiety symptoms.

Children’s Depression Rating Scale–Revised—The Children’s Depression Rating 

Scale–Revised40 is a semi-structured child interview. It assesses depression severity.

Procedures

The institutional review boards at the University of South Florida (USF) and Massachusetts 

General Hospital (MGH) approved the research procedures. Written parental informed 

consent and child assent were obtained. The full study protocol can be found in the 

Supplement. Thereafter, a trained masked independent evaluator with a master’s degree or 

higher administered the Schedule for Affective Disorders and Schizophrenia for School-Age 

Children– Present and Lifetime Version and the CY-BOCS to the parent and child together 

and then completed the CGI-Severity. Principal investigators (E.A.S. and D.A.G.) reviewed 

the diagnostic information at each site, and only individuals meeting criteria for a full DSM-
IV OCD diagnosis were included. A pediatrician (D.A.G.) or child psychiatrist (T.K.M.) 

performed a baseline physical examination, and participants then completed the study 

measures. Laboratory values assayed included complete blood cell count, comprehensive 

metabolic panel, urine toxicology, and pregnancy test (for postpubescent female 

participants). Eligible participants began receiving CBT twice weekly for the initial 4 

sessions. The CY-BOCS and CGI-Severity were administered before every second CBT 

session (study visits 5, 7, and 9) and before the seventh CBT session (visit 8). Participants 

who continued to meet eligibility criteria (ie, CY-BOCS score ≥16) were randomized before 

the fourth CBT session (study visit 5, which was the first session in which E/RP was 

conducted) by a computer-generated randomization program in a double-blind fashion to 

either 10 sessions of D-cycloserine plus CBT or placebo plus CBT (1:1 ratio). Within 1 

week after the 10th CBT session, participants completed a postassessment, which included 

symptoms (ie, CY-BOCS score) and laboratory assays (complete blood cell count and 

metabolic panel) and a second physical examination. All clinical personnel (all authors 

except B.J.S.) and patients were masked to study arm assignment. Adverse events were 

monitored by the research team and an independent data and safety monitoring board. There 

were no serious adverse events.

Cognitive Behavior Therapy—Patients received 10 family-based CBT sessions over 8 

weeks using an abbreviated treatment protocol.6 The initial 4 sessions were held twice 

weekly, and sessions 5 through 10 were weekly. Sessions 1 through 3 were devoted to 

psychoeducation, cognitive interventions, and hierarchy development. Sessions 4 through 10 

were at least 5 days apart each and involved E/RP exercises specific to each youth in a 

graduated manner. Between-session homework was assigned (up to 1 hour daily) consisting 

of E/RP tasks similar to those addressed in sessions. Only sessions 4 through 10 were 

augmented with D-cycloserine or placebo. Master’s-level or doctorate-level clinical 
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psychologists (S.S., A.H., J. Micco, J. McGuire, A.B.L., Chelsea Ale, and Marni Jacob) 

provided treatment under supervision. Treatment integrity was ensured through the use of 

session content checklists that corresponded to the treatment manual, weekly supervision, 

and evaluation of 20% of randomly selected audiotaped sessions.

D-Cycloserine—D-cycloserine and matching pill placebo were encapsulated by a site-

specific investigational pharmacy using the same procedures into 25 mg with identical 

placebo capsules and, consistent with other research,12,15,24,28,29 were taken 1 hour before 

sessions 4 through 10 supervised by a research coordinator to ensure compliance. Two 

dosing levels were used, based on weight ranges, to ensure comparable levels (milligrams 

per kilogram). Children weighing 25 to 45 kg took 25 mg (approximately 0.56-1.0 mg/kg/d), 

and children weighing at least 46 kg took 50 mg provided in two 25-mg capsules 

(approximately 0.50-1.08 mg/kg/d).

Analytic Plan

We evaluated the sample on demographic characteristics and CY-BOCS scores at the point 

of randomization for differences as a function of treatment group or recruitment site, with χ2 

or analysis of variance as appropriate. Analysis for the primary and secondary outcomes was 

conducted using linear mixed-effects models for continuous outcomes41,42 or generalized 

estimating equations for categorical outcomes, with treatment group (D-cycloserine plus 

CBT or placebo plus CBT) as the between-participant factor and time as the within-group 

factor, with α = .05. Analyses were also computed with a quadratic time component, but 

none of the interactions with treatment group were statistically significant and thus are not 

reported. The continuous outcome models used an unstructured covariance matrix and 

maximum likelihood estimation procedures. The present sample size was sufficient to detect 

a small-sized treatment group by linear time interaction (F = 0.09) and a medium-sized 

between-group difference (d = 0.47) at any single time point, with 0.80 power at α = .05. 

Follow-up analyses were conducted using antidepressant medication as a moderator of 

effect.

Results

Sample Characteristics

The Figure shows enrollment, randomization, and study completion status for the study 

arms. Two hundred six children (99 [48.1%] at USF and 107 [51.9%] at MGH) were 

recruited into the study. Of these children, 32 (16 [50.0%] at USF and 16 [50.0%] at MGH) 

did not meet the initial eligibility criteria, 24 (5 [20.8%] at USF and 19 [79.2%] at MGH) 

withdrew before randomization, and 8 (6 [75.0%] at USF and 2 [25.0%] at MGH) were 

enrolled but did not meet inclusion or exclusion criteria for randomization. Of the remaining 

142 children, 72 (36 [50.0%] at USF and 36 [50.0%] at MGH) were randomized to the 

placebo plus CBT condition and 70 (36 [51.4%] at USF and 34 [48.6%] at MGH) to the D-

cycloserine plus CBT condition. Three children in the D-cycloserine plus CBT condition 

dropped out before posttreatment. However, data from these participants were used in 

analyses, and the final analytic sample was 142 individuals.
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Demographic characteristics by treatment group are listed in Table 1. There were no 

differences in child age as a function of treatment group (F1,138 = 1.02, P = .32), recruitment 

site (F1,138 = 0.31, P = .58), or group × site interaction (F1,138 = 0.00, P > .99). Child sex 

( , P = .17) and race/ethnicity ( , P = .56) were comparable across treatment 

groups. There were no group differences in comorbid conditions (F1,138 = 0.03, P = .87), and 

the group × site interaction was not statistically significant (F1,138 = 0.00, P = .96). In terms 

of medication use, there were no group differences in the percentage of children taking 

antidepressant medication ( , = P = .44). Finally, there were no significant effects of 

treatment group (F1,138 = 0.77, P = .38) or the group × site interaction (F1,138 = 0.14, P = .

71) for the CY-BOCS total score at randomization. However, there was a main effect of site 

on the CY-BOCS total score at randomization (F1,138 = 7.28, P = .008), with scores being 

higher at USF (mean [SD], 25.54 [6.01]) vs MGH (mean [SD], 23.11 [4.45]). Therefore, site 

was a covariate in the subsequent analyses.

Outcome Analyses

Table 2 lists the parameter estimates for the random-effects models for the primary outcomes 

of CY-BOCS total score and CGI-Severity, and Table 3 lists the secondary outcomes 

(Children’s Depression Rating Scale–Revised, Multidimensional Anxiety Scale for 

Children, and Child Obsessive-Compulsive Impact Scale–Parent). The key parameters of 

interest include the intercept (which reflects the mean performance at the point of 

randomization), time (which is the mean change per assessment for all participants), group 

(which indicates treatment group differences on the outcomes at the point of randomization), 

and the group × time interaction (which determines whether the treatment groups experience 

significant differences in longitudinal changes over treatment and at posttreatment). For the 

CY-BOCS scores and CGI-Severity, changes were indexed from the point of randomization 

(visit 5) to later points at visits 7, 8, and 9 and posttreatment. For the Children’s Depression 

Rating Scale–Revised, Multidimensional Anxiety Scale for Children, and Child Obsessive-

Compulsive Impact Scale– Parent, changes were indexed from randomization (visit 5) to 

visit 8 and posttreatment. In addition to the fixed effects summarized in Table 2, a number of 

random effects are listed and index unexplained variation (residual), individual differences at 

the point of randomization (intercept), individual differences in longitudinal changes (slope), 

and the correlation between the intercept and the slope (correlation).

For the CY-BOCS total score, the mean score at randomization was 23.82, and there was a 

significant effect of time, with scores decreasing by more than 2 points per assessment after 

randomization. The lack of a significant group × time interaction indicated that both the D-

cycloserine plus CBT and placebo plus CBT groups experienced comparable changes over 

time (estimate, −2.31, 95% CI, −2.79 to −1.83 and estimate, −2.03, 95% CI, −2.47 to −1.58, 

respectively). A similar pattern of effects emerged with the CGI-Severity (estimate, −0.29, 

95% CI, −0.35 to −0.22 and estimate, −0.23, 95% CI, −0.29 to −0.17, respectively). 

Antidepressant medication use did not moderate the group × time interaction for the CY-

BOCS (β = 0.26, SE = 0.47; P = .59) or CGI-Severity (β = 0.03, SE = 0.07; P = .60). Finally, 

we examined differences in response and remission rates (CY-BOCS total scores ≤14 and 

≤12) as a function of group (Table 4 lists group percentages). There were significant changes 

over time for CY-BOCS scores of at least 14 (β = 0.58, SE = 0.09; P < .001), CY-BOCS 
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scores of at least 12 (β = 0.57, SE = 0.11; P < .001), and CGI-Improvement (β = 0.64, SE = 

0.12; P < .001). However, there were no group × time interactions for CY-BOCS scores of at 

least 14 (β = 0.08, SE = 0.13; P = .58), CY-BOCS scores of at least 12 (β = 0.09, SE = 0.16; 

P = .56), and CGI-Improvement (β = 0.29, SE = 0.19; P = .14).

For the Children’s Depression Rating Scale–Revised, there was a main effect of time and a 

significant group × time interaction, indicating that the groups changed at different rates 

across the 3 time points. Follow-up analyses revealed that the placebo plus CBT group 

experienced statistically significant declines of approximately 1 point per assessment (β = 

−1.13, 95% CI, −1.89 to −0.40; P = .003), whereas the D-cycloserine plus CBT group did 

not exhibit significant changes over time (β = −0.14, 95% CI, −0.86 to 0.57; P = .69). For 

the Multidimensional Anxiety Scale for Children and Child Obsessive-Compulsive Impact 

Scale–Parent scores, there were significant main effects of time but no group × time 

interactions.

Discussion

Although efficacious,5 there is a clear need to improve CBT for pediatric OCD. Preliminary 

data among youth29,30 and adults24 with OCD, a recent fully powered study28 among adults 

with OCD not taking an antidepressant, and several studies12–16 of non-OCD anxiety 

highlight the potential for D-cycloserine to safely augment CBT. However, we found no 

evidence in the present study that D-cycloserine augmentation of CBT was more effective 

than CBT monotherapy or that concomitant antidepressant medication adversely moderated 

outcomes. Moreover, inconsistent with other research,18,25 there was no evidence that D-

cycloserine augmentation yielded expedited treatment gains relative to placebo 

augmentation.

These nonsignificant outcomes may be understood in several ways. First, between-group 

differences may be overshadowed by the strong efficacy of protocol-driven, family-based 

CBT. Because both treatment groups exhibited a large response, there may be a ceiling effect 

for further and faster improvement with CBT, which has been demonstrated by others.19,27 

Second, youth with OCD have a heterogeneous symptom presentation that can include both 

fear-based symptoms (ie, contamination, aggressive or taboo obsessions, checking, and 

forbidden thoughts) and non–fear-based symptoms (ie, ordering and symmetry). Because D-

cycloserine enhances fear extinction, it may be that its augmentation properties only affected 

fear-based symptoms. Therefore, a more individualized symptom-level analysis may be 

needed to detect its benefit. It is also possible that D-cycloserine augments learning of not 

only fear extinction but also fear reconsolidation.11 Fear learning and reconsolidation within 

less successful exposure sessions may have been enhanced by D-cycloserine, thereby 

masking or neutralizing augmented gains made during other more successful E/RP tasks. 

Indeed, D-cycloserine augmentation after successful exposures has been associated with 

enhanced therapeutic outcomes,12,13 while some evidence suggests that D-cycloserine after 

less successful within-session distress habituation can actually result in fear reconsolidation 

and attenuated outcomes.21 Unfortunately, we were not able to test this hypothesis in our 

present design. Third, initial D-cycloserine studies had small sample sizes,24 and some 

researchers detected symptom change only through subjective assessments of distress.26 The 
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possible benefit of D-cycloserine to reduce subjective distress assessments faster and to a 

greater degree than placebo may not directly translate to the standardized rating scales used 

in this trial. Indeed, a recent meta-analysis5 that used only standardized rating scales found 

no significant benefit of D-cycloserine relative to placebo across 20 randomized clinical 

trials. Fourth, there is evidence that chronic antidepressant treatment impairs the acquisition 

and extinction of fear.43,44 Because many youth in this study received prior selective 

serotonin uptake inhibitor (SSRI) treatment, prolonged SSRI exposure may have impaired 

fear acquisition and extinction learning. Conversely, other animal research suggests that 

SSRIs and other behaviors can enhance fear extinction.45,46

Our study had some limitations. We did not systematically measure distress ratings within 

each exposure session, which prohibits examining whether D-cycloserine enhances 

outcomes when within-session distress reduction is achieved, which others have found.12,13 

Despite outreach efforts to enhance diversity, the sample was primarily of white race/ 

ethnicity.

Conclusions

In a well-powered study, we found no evidence that D-cycloserine augments CBT relative to 

placebo in youth with OCD. These findings carry 3 important implications. First, given the 

multiple factors that can influence fear extinction processes central to E/RP, further research 

should investigate moderators of enhanced or expedited treatment response to D-

cycloserine– augmented E/RP. These examinations may elucidate the nuanced interaction 

between D-cycloserine use and fear extinc-

tioninhumansandidentifyspecificcharacteristicsofyouthwith OCD who may benefit from this 

treatment approach. Second, because D-cycloserine does not universally enhance or expedite 

symptom reductions for youth with OCD, other safe and tolerable approaches to enhance 

fear extinction in E/RP should be explored. Third, the meaningful improvement 

demonstrated by an abbreviated family-based CBT course independent of D-cycloserine is 

consistent with extant reports6,47 and highlights the importance of CBT dissemination.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question

Is weight-adjusted D-cycloserine (25 or 50 mg) vs placebo augmentation of cognitive 

behavior therapy among youth with obsessive-compulsive disorder efficacious, and does 

concomitant antidepressant medication moderate treatment effects?

Findings

In a placebo-controlled, randomized clinical trial that included 142 youth with obsessive-

compulsive disorder, D-cycloserine augmentation of cognitive behavior therapy did not 

demonstrate statistically different outcomes from placebo augmentation of cognitive 

behavior therapy.

Meaning

D-cycloserine augmentation of cognitive behavior therapy did not confer additional 

benefit relative to placebo among youth with obsessive-compulsive disorder.
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Figure. Consolidated Standards of Reporting Trials Diagram
Details of study recruitment and retention are shown. CBT indicates cognitive behavior 

therapy; CY-BOCS, Children’s Yale-Brown Obsessive Compulsive Scale; MGH, 

Massachusetts General Hospital; and USF, University of South Florida.
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Table 1

Demographic Characteristics

Variable
D-Cycloserine Plus CBT
(n = 70)

Placebo Plus CBT
(n = 72) P Value

Age, mean (SE), y 13.05 (2.93) 12.54 (3.04) .31a

Female sex, No. (%) 42 (60.0) 34 (47.2) .13b

White race/ethnicity, No. (%) 61 (87.1) 65 (90.3) .55b

CY-BOCS at randomization, mean (SE) 24.74 (5.91) 23.96 (4.91) .39a

Overall comorbidities, No. (%)

 OCD only 11 (15.9) 13 (18.6)

 OCD and 1 additional 26 (37.7) 15 (21.4)
.14c

 OCD and 2 additional 13 (18.8) 22 (31.4)

 OCD and 3 or more 19 (27.5) 20 (28.6)

Specific comorbid conditions, No. (%)

 Generalized anxiety disorder 18 (26.1) 23 (31.4) .49b

 Socialphobia   6 (23.2)   9 (12.7) .10b

 Attention-deficit/hyperactivity disorder 20 (29.4) 17 (23.6) .44b

 Depressive disorder 11 (15.9) 10 (13.9) .73b

 Separation anxiety disorder   9 (13.2)   4 (5.6) .12b

Psychotropic medication, %

 Serotonin reuptake inhibitor 17 (24.3) 25 (34.7) .17b

 Atypicalantipsychotic 0   3 (4.2) .08b

 Stimulant 4(5.7)   3 (4.2) .67b

Abbreviations: CBT, cognitive behavior therapy; CY-BOCS, Children’s Yale-Brown Obsessive Compulsive Scale; OCD, obsessive-compulsive 
disorder.

a
Analysis of variance F1,140.

b
 Test.

c
 Test.
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Table 3

Estimated Means for the Primary and Secondary Outcomes by Group

Variable

Mean (95% CI) Group Comparison

Placebo Plus CBT D-Cycloserine Plus CBT t Statistic P Value

CY-BOCS

Randomization 22.93 (21.11–24.74) 24.33 (22.48–26.18)   1.01 .32

Visit 7 21.05 (19.35–22.74) 22.26 (20.54–23.98)   0.85 .40

Visit 8 19.17 (17.47–20.86) 20.19 (18.47–21.91)   0.62 .54

Visit 9 17.29 (15.48–19.10) 18.12 (16.27–19.97)   0.36 .72

Posttreatment 13.53 (11.22–15.85) 13.98 (11.60–16.36) −0.06 .95

CGI-Severity

Randomization   3.43 (3.17–3.69)   3.67 (3.41–3.94)   1.35 .18

Visit 7   3.19 (2.94–3.44)   3.39 (3.14–3.65)   1.12 .26

Visit 8   2.95 (2.69–3.20)   3.12 (2.86–3.37)   0.82 .41

Visit 9   2.71 (2.44–2.98)   2.84 (2.56–3.11)   0.50 .62

Posttreatment   2.23 (1.89–2.56)   2.28 (1.94–2.63) −0.04 .97

CY-BOCS Compulsions

Randomization 12.05 (11.10–13.00) 12.67 (11.71–13.62)   0.85 .40

Visit 7 11.05 (10.16–11.93) 11.59 (10.71–12.48)   0.70 .49

Visit 8 10.04 (9.17–10.92) 10.53 (9.65–11.41)   0.49 .63

Visit 9   9.04 (8.10–9.98)   9.46 (8.51–10.40)   0.25 .80

Posttreatment   7.03 (5.83–8.23)   7.32 (6.09–8.54) −0.13 .90

CY-BOCS Obsessions

Randomization 11.20 (10.22–12.19) 11.76 (10.78–12.75)   0.38 .70

Visit 7 10.29 (9.39–11.21) 10.74 (9.86–11.64)   0.20 .84

Visit 8   9.39 (8.49–10.30)   9.71 (8.80–10.61) −0.01 .99

Visit 9   8.49 (7.53–9.46)   8.68 (7.70–9.66) −0.20 .84

Posttreatment   6.69 (5.45–7.94)   6.63 (5.36–7.90) −0.47 .64

CDRS

Randomization 46.15 (42.69–49.61) 46.59 (42.96–50.23) −0.88 .38

Visit 8 43.51 (40.47–46.56) 46.13 (42.96–49.29) −0.03 .98

Posttreatment 39.56 (35.87–43.25) 45.42 (41.61–49.24)   1.16 .25

MASC

Randomization 39.53 (32.35–46.72) 47.39 (40.07–54.72)   1.42 .16

Visit 8 36.62 (30.13–43.11) 44.59 (37.95–51.24)   1.67 .10

Posttreatment 32.24 (25.40–39.08) 40.40 (33.33–47.47)   1.73 .09

COIS-P

Randomization 14.88 (11.68–18.07) 16.28 (13.05–19.50) −0.89 .38

Visit 8 12.58 (9.58–15.58) 13.74 (10.71–16.77) −0.75 .45

Posttreatment   9.14 (5.86–12.41)   9.94 (6.64–13.24) −0.42 .67
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Abbreviations: CBT, cognitive behavior therapy; CDRS, Children’s Depression Rating Scale; CGI-Severity, Clinical Global Impressions-Severity; 
COIS-P, Children’s Obsessive- Compulsive Impact Scale-Parent Version; CY-BOCS, Children’s Yale-Brown Obsessive Compulsive Scale; MASC, 
Multidimensional Anxiety Scale for Children.
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Table 4

Percentage of Treatment Responders and Remitters as a Function of Group Statusa

Variable Responders, No. (%) Group Comparison

Placebo Plus CBT D-Cycloserine Plus CBT  Statistic P Value

CY-BOCS <14

Visit 7   9 (12.5) 12 (17.1) 0.61 .44

Visit 8 15 (20.8) 12 (17.1) 0.31 .58

Visit 9 27 (37.5) 23 (32.9) 0.34 .56

Posttreatment 44 (61.1) 42 (60.0) 0.02 .89

CY-BOCS <12

Visit 7   4 (5.6) 11 (15.7) 3.88 .05

Visit 8 11 (15.3)   1 (10.0) 0.89 .35

Visit 9 15 (20.8) 13 (18.6) 0.11 .74

Posttreatment 33 (45.8) 35 (50.0) 0.25 .62

CGI-Improvement

Visit 8 38 (52.8) 24 (34.3) 4.93 .03

Posttreatment 52 (72.2) 58 (82.9) 2.29 .13

Abbreviations: CBT, cognitive behavior therapy; CGI-Improvement, Clinical Global Impressions- Improvement; CY-BOCS, Children’s Yale-
Brown Obsessive Compulsive Scale.

a
Ratings of very much and much improved on the CGI-Improvement were used to classify treatment response status.
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