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Abstract
Pediatric obsessive-compulsive disorder (OCD) is a chronic, potentially debilitating psychiatric condition. Although effective 
treatments exist, at least 10% of youth do not achieve remission despite receiving first-line treatments. This article reviews 
the extant, albeit limited, evidence supporting treatment approaches for youth with treatment-resistant OCD. A literature 
search for articles addressing pediatric treatment-resistant OCD was conducted through April 11, 2024. These results were 
augmented by searching for treatment-resistant OCD in adults; treatment strategies discovered for the adult population 
were then searched in the context of children and adolescents. In general, intensive treatment programs and antipsychotic 
augmentation of an antidepressant had the most substantial and consistent evidence base for treatment-resistant youth with 
OCD, although studies were limited and of relatively poor methodological quality (i.e., open trials, naturalistic studies). 
Several pharmacological approaches (clomipramine, antipsychotics [e.g., aripiprazole, risperidone], riluzole, ketamine, 
D-cycloserine, memantine, topiramate, N-acetylcysteine, ondansetron), largely based on supporting data among adults, have 
received varying levels of investigation and support. There is nascent support for how to treat pediatric treatment-resistant 
OCD. Future treatment studies need to consider how to manage the significant minority of youth who fail to benefit from 
first-line treatment approaches.

Key Points 

There is limited, empirical guidance for how to treat 
pediatric treatment-resistant obsessive-compulsive disor-
der (OCD).

Intensive treatment programs and combined anti
psychotic and antidepressant treatment had the most 
substantial support, although methodologically rigorous 
studies were limited.

Future research should further investigate novel medica-
tions, non-invasive neurostimulation, and intensive forms 
of psychotherapy for pediatric treatment-resistant OCD.

1  Introduction

Pediatric obsessive-compulsive disorder (OCD) is a 
chronic, potentially debilitating psychiatric condition 
characterized by intrusive, distressing thoughts (obses-
sions) and repetitive, time-consuming behaviors (compul-
sions) [1–3]. It affects approximately 0.5–2% of children 
and adolescents with rates consistent across geographic 
regions [4–12]. Evidence-based interventions include a 
specific type of cognitive-behavioral therapy (CBT) called 
exposure and response prevention (ERP) and serotonin 
reuptake inhibitors (SRIs) [13, 14]. Fluvoxamine, fluox-
etine, sertraline, and clomipramine are the SRIs approved 
by the US Food and Drug Association (FDA) for treatment 
of pediatric OCD [15]. While all these medications inhibit 
serotonin reuptake, clomipramine, a tricyclic antidepres-
sant, has a broader mechanism of action and hence broader 
side effect profile, as it also inhibits norepinephrine reup-
take, has anticholinergic, antihistaminergic properties, and 
blocks alpha adrenergic receptors. Fluvoxamine, fluoxe-
tine, and sertraline selectively act on serotonin receptors 
and hence are categorized as selective serotonin reuptake 
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inhibitors (SSRI). ERP for pediatric OCD has consistently 
demonstrated response in 70–75% of cases [14, 16]. SSRI 
monotherapy has demonstrated response in 50–60% of 
cases [14, 17], with mixed evidence suggesting benefit 
of combined treatment for youth with moderately severe 
OCD [18, 19]. Practice guidelines suggest that youth with 
mild and moderate severity be treated with ERP alone, and 
those with more severe OCD be treated with combined 
ERP-SRI therapy [20]. There is evidence that youth who 
fail to adequately respond to ERP alone do similarly well 
whether they continue ERP or switch to sertraline, with 
approximately 50% responding to each [21].

While many children and adolescents with OCD ben-
efit from evidence-based interventions, a small subset 
experience persistent clinically significant symptoms, 
which are resistant to usual management strategies. For 
example, recent data suggest that while approximately 
75% of youth treated with evidence-based interventions 
were in remission at 3-year follow-up, about 10% expe-
rienced persistent symptoms and never achieved clinical 
remission [22]. Treatment resistance in pediatric OCD 
poses a complex challenge for clinicians, patients, and 
their families, as there are few well-established options, 
yet it can lead to severe and sustained impairment in daily 
functioning, academic performance, and quality of life 
[23, 24]. Yet, a synthesis of the state of the literature for 
treatment-resistant pediatric OCD has not been recently 
reported. In this review, we first aim to define treatment 
resistance in pediatric OCD and discuss related clinical 
predictors, followed by an examination of the existing 
literature for the treatment of this population. Given the 
limited evidence available, this review will also draw 
on the adult literature to highlight emerging findings or 
future directions in the study of treatment-resistant pedi-
atric OCD.

A literature search was conducted using PubMed to 
identify articles published in English up until April 11, 
2024, on management of treatment-resistant pediatric 
OCD. Preliminary searches focused only on child and 
adolescent populations and the following search terms in 
the title or abstract were used: ((child* OR adolescen* 
OR pediatr*) AND ("obsessive-compulsive disorder")) 
AND (“drug resistan*” OR “medication resistan*” OR 
"treatment resistan*" OR "treatment refractor*” OR “non 
respon*"). The abstracts of all identified articles were 
reviewed to determine their relevance and full-text arti-
cles were obtained for potentially relevant articles. The 
reference sections of each article were reviewed to see if 
further articles could be identified. Since very few arti-
cles were identified using these strategies, the focus was 
expanded to include management of treatment resistant 
OCD in adults. The search terms ("obsessive-compulsive 

disorder")) AND (“drug resistan*” OR "treatment 
resistan*" OR "treatment refractor*"), in title or abstract, 
were used as a next step. Treatment strategies with evi-
dence for use in the adult population were then searched 
in the context of children and adolescents. Further-
more, the reference lists of these publications were also 
reviewed to capture additional sources, and to ensure no 
pertinent articles were inadvertently omitted. PubMed 
was chosen as the primary database given the compre-
hensive nature of this database and the systematic nature 
of this review.

2 � Results of Literature Review

2.1 � Defining Treatment Resistance in Pediatric 
Obsessive‑Compulsive Disorder

Treatment resistance has been defined in several ways. Most 
recently, a multi-round, web-based Delphi survey provided 
definitions of positive treatment response, partial response, 
remission, recovery, and relapse in OCD (Table 1) [25].

A recent meta-analysis of 21 randomized controlled trials 
(RCTs) concluded that the Children’s Yale-Brown Obsessive 
Compulsive Scale (CY-BOCS [26]) scores had sufficient 
discriminative ability to determine response and remission. 
Optimal cutoff scores for both response and remission were 
identified, with response defined as a 35% reduction from 
baseline to post-treatment, and remission as a post-treatment 
raw score of 12 or less [27]. Logically, treatment resistance 
may be defined as not achieving remission, despite receiving 
evidence-based treatment interventions adequate in dosage 
and duration. Yet, the field has not yet fully operationalized 
how many, how much, and which interventions are required 
before pediatric OCD patients are characterized as treatment 
resistant.

In a clinical review, Bloch and Storch [20] defined treat-
ment-resistant pediatric OCD as adequate symptom relief 
not being achieved despite an adequate trial of CBT and 
at least two adequate trials of SRIs. This is generally con-
sistent with the definition for adults, although slightly less 
stringent in the number of failed SSRI trials [28]. Assessing 
the adequacy of trials of both psychotherapy and medica-
tions requires attention to their duration, frequency, dose or 
fidelity, and adherence. In CBT, for example, this includes a 
sufficient number of sessions focused on ERP [29], as well 
as meaningful involvement of family members [30]. An SRI 
trial is considered adequate when a patient is fully adher-
ent to the maximum tolerated dose, above the established 
threshold for a therapeutic dose of that medication, for at 
least 12 weeks, with the patient on the maximal dose for at 
least 8 weeks [20, 31]. Furthermore, comorbid conditions 
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and features of the patient’s presentation may complicate 
either the delivery of first-line treatment or reduce the like-
lihood of a robust clinical response [32]. Bloch and Storch 
[20] provide practical guidelines to help practitioners deter-
mine the adequacy of trials. It is important to differentiate 
between treatment intolerance secondary to side effects and 
treatment resistance.

To be most effective for OCD, CBT must be delivered 
with ERP. It is not uncommon for patients to receive CBT 
(or another form of psychotherapy) without ERP despite 
this recommendation. In such cases, treatment resistance 
should only be considered when a repeat psychotherapy 
trial with ERP does not lead to adequate symptom reduc-
tion [20]. When provided with an adequate dose of ERP, as 
a monotherapy or augmented with an antidepressant, treat-
ment resistance occurs in approximately 10% of individuals 
at 3-year follow-up [22].

2.2 � Predictors of Treatment Outcome

Several outcome predictors have emerged in youth with 
OCD, although findings are often mixed and the overall 
number of studies relatively small [33]. Across both CBT 
and pharmacotherapy (either as monotherapies or combined 
treatments), OCD severity, insight [34], functional impair-
ment [35], family accommodation [35, 36], family history 
[35], belonging to a racial or ethnic minoritized group [37], 
and comorbidity have predicted treatment outcome [32, 
38, 39]. There is an association between treatment-resist-
ant pediatric OCD and tics for SRI treatment but not CBT 
[33, 40, 41]. Hoarding is commonly comorbid with OCD, 
and is associated with poorer insight, increased anxiety, 
aggression, and overall symptomatology [36]. In a large 
meta-analysis, hoarding symptoms in children with OCD 
was associated with attenuated treatment response [42, 43], 

though subsequent studies have not found this relationship, 
possibly due to small sample size [44].

2.3 � Pharmacologic Approaches 
to Treatment‑Resistant Pediatric 
Obsessive‑Compulsive Disorder

The literature on pharmacologic approaches to treatment-
resistant pediatric OCD is in a nascent phase. The following 
sections review the available pediatric literature and draw on 
adult studies to help inform and contextualize the limited 
pediatric data.

2.3.1 � Higher than Usual SRI Dose

As SSRIs are the first-line treatments for pediatric OCD, 
with sertraline, fluoxetine, and fluvoxamine approved by 
the FDA for this indication [13], a practical strategy in 
the face of treatment resistance is further increasing the 
dose. This approach has not been studied empirically in 
youth. In adults, however, the literature does support this 
strategy, with a meta-analysis finding a statistically sig-
nificant dose–response relationship between high doses 
of SSRI (e.g., fluoxetine 60–80 mg or sertraline 200 mg) 
and improved treatment efficacy [45]. For example, one 
study found that a higher than recommended sertraline 
dose (400 mg) yielded statistically significant but clinically 
modest improvements in OCD symptoms compared with 
the maximum recommended dose (200 mg) in adults with 
treatment-resistant OCD, with similar side effects and drop-
out rates [46]. Additional studies in the pediatric population 
are needed to establish safety and efficacy profiles for this 
potentially valuable strategy.

Table 1   Definitions of different descriptions of treatment response in pediatric obsessive-compulsive disorder

CGI-I clinical global impression–improvement, CGI-S clinical global impression–severity, CY-BOCS children’s yale-brown obsessive-compul-
sive scale, OCD obsessive-compulsive disorder

Description Definition Duration

Positive treatment response 35% reduction in CY-BOCS scores plus CGI-I rating of 1 (“very much improved”) or 2 (“much 
improved”)

At least 1 week

Partial response At least a 25% but no greater than 35% reduction on the CY-BOCS plus a CGI-I rating of at least 
3 (“minimally improved”)

At least 1 week

Remission Individual no longer meets the diagnostic criteria of OCD during a structured diagnostic inter-
view. If structured diagnostic interview is not feasible, a score of 12 on the CY-BOCS plus 
CGI-S rating of 1 (“normal, not at all ill”) or 2 (“borderline mentally ill”)

At least 1 week

Recovery Individual no longer meets the diagnostic criteria of OCD during a structured diagnostic inter-
view. If structured diagnostic interview is not feasible, a score of 12 on the CY-BOCS plus 
CGI-S rating of 1 (“normal, not at all ill”) or 2 (“borderline mentally ill”)

At least 1 year

Relapse For individuals who remit or recover, OCD criteria is met again based on a structured interview. 
The person may also no longer meet the definition of remission/recovery based on CY-BOCS 
scores and CGI-I ratings

At least 1 month
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2.3.2 � Augmenting with Clomipramine

Clomipramine is a tricyclic antidepressant that primarily 
inhibits the reuptake of serotonin and norepinephrine. Aug-
mentation of an SSRI with clomipramine after two failed 
trials of SSRIs is an established strategy for adults with 
treatment-resistant OCD [47] and is included in the National 
Institute for Health and Care Excellence (NICE) guidelines 
for both adult and pediatric OCD [48]. Several trials in adults 
have examined the effectiveness of the combination of SSRI 
and clomipramine, demonstrating greater clinical improve-
ment in the clomipramine augmentation groups [43–45]. 
One limitation of generalizing the adult data to pediatric 
patients is the impact of pharmacokinetic and pharmaco-
dynamic properties of clomipramine and its combination 
with other medications. As clomipramine has anticholinergic 
and antihistaminic effects, side effect profile and toxicity are 
both of concern. The combination of SSRI, clomipramine, 
and their active metabolites may exert varying effects due 
to hepatic metabolism and related interactions [46–48]. For 
instance, fluoxetine and sertraline prevent metabolism of the 
active metabolite of clomipramine, desmethylclomipramine, 
which has increased adrenergic and cardiotoxic potential. On 
the contrary, fluvoxamine increases the serotonergic effect 
of clomipramine by decreasing formation of desmethylclo-
mipramine. This potentially raises concern for serotonin 
syndrome, but if monitored, can increase the desired effect, 
and reduce treatment-limiting adrenergic side effects of clo-
mipramine [49, 50].

Data supporting this strategy in youth are limited [50]. 
In children and adolescents, Leonard [51] demonstrated in 
a 10-week double-blind treatment trial crossover study of 49 
patients that when compared with desipramine (mean dose 
153 [SD 55] mg/day), clomipramine (mean dose 150 [±53] 
mg/day) led to a significantly greater reduction in OCD 
symptoms. Figueroa et al. [52] found that clomipramine aug-
mentation of an SSRI was beneficial in seven cases of youth 
(ages 9–23) treated naturalistically, at doses of clomipramine 
in the range of 25–100 mg/day, with side effects present in 
five of seven cases, including two patients each who had pro-
longation of QTc intervals and tachycardia. In a retrospec-
tive case review of SSRI augmentation with clomipramine 
in six adolescents with OCD, Fung et al. highlighted phar-
macokinetic properties of the combination in addition to 
examining its safety (efficacy data were not reported) [50]. 
Based on the parameters established by Szegedi et al. [49], 
this pediatric study aimed to maintain the combined serum 
concentration of clomipramine + desmethylclomipramine 
under 450 ng/mL and the ratio of desmethylclomipramine 
to clomipramine concentration less than 0.3. The findings 
supported the pharmacologic rationale and found the combi-
nation was well tolerated in adolescents. They also proposed 

an algorithm for the use of fluvoxamine in combination with 
clomipramine in children and adolescents. This algorithm 
proposes (a) monitoring clomipramine and desmethylclo-
mipramine serum levels and QTc intervals after a minimum 
of 14 days after dose adjustments, and (b) using lower daily 
doses of fluvoxamine (100–150 mg instead of 200 mg or 
more) to reduce the risk of serotonin syndrome while still 
effectively inhibiting the metabolism of clomipramine to 
desmethylclomipramine [50].

2.3.3 � Augmenting with Antipsychotics

Augmenting SRIs with low-dose antipsychotic medication 
may be an effective strategy, supported by evidence for 
adults with treatment-resistant OCD [53–55]. Adult trials 
have been conducted on various antipsychotics, including 
risperidone, haloperidol, quetiapine, olanzapine, paliperi-
done, and aripiprazole [56–66]. In a meta-analysis of nine 
placebo-controlled RCTs comparing antipsychotic augmen-
tation of SRIs with placebo, antipsychotic augmentation was 
favorable to placebo with an absolute risk difference (ARD) 
of 0.22 [54]. While it is difficult to compare agents due to 
the small number and variability of studies, data suggest that 
higher-potency antipsychotics (e.g., risperidone, haloperi-
dol) were more consistently favorable. Patients with comor-
bid tics had a more robust response to antipsychotic augmen-
tation (ARD 0.43). This meta-analysis found no support for 
early augmentation with antipsychotic before 12 weeks of an 
SRI trial, or extended trials of antipsychotic augmentation 
beyond 4–6 weeks.

Pediatric studies are smaller and less likely to be 
masked or controlled; however, the limited results sug-
gest augmenting SRIs with low-dose antipsychotic 
medication may be an effective treatment strategy for 
treatment-resistant pediatric OCD. A small case series 
(N = 4) demonstrated likely benefit of low-dose risperi-
done in adolescents, including a statistically significant 
decrease in CY-BOCS scores, but no patients achieved 
clinical remission during the course of the 12-week open-
label trial [67]. Masi and colleagues assessed aripiprazole 
augmentation of SRI treatment in adolescents with OCD 
(N = 39; 28 males, 11 females, age range 12–18 years) 
who had not responded to two trials of SRI monotherapy. 
This was a representative clinical sample with high rates 
of comorbidity, with diagnoses including depression, bipo-
lar disorder, anxiety disorders, and ADHD, among others. 
A mean aripiprazole dosage of 12.2 (SD 3.4) mg/d was 
achieved. After 6 months, 59% (n = 23) of patients had a 
Clinical Global Impression (CGI)—Improvement score of 
1 or 2 (very much or much improved) plus a CGI—Sever-
ity score of 3 or below and were considered responders to 
aripiprazole augmentation. A specific assessment of OCD 



401Pediatric Obsessive Compulsive Disorder

symptoms at endpoint was not included [68]. A retrospec-
tive chart review explored clinical data from 48 children 
(14 females, 34 males) diagnosed with treatment-resistant 
OCD. These children had not responded to at least two 
cycles and a minimum of 10 weeks of treatment with ade-
quately dosed SSRIs combined with CBT. Treatment with 
fluoxetine (n = 28) or sertraline (n = 20) was augmented 
with aripiprazole at a mean dose of 2.2 (SD 1.1) mg. The 
dose of aripiprazole was escalated until reaching a mean 
of 3.4 (SD 2.2) mg at follow-ups. SSRI dose was also 
optimized at follow-ups. Outcomes were measured using 
the CY-BOCS, which demonstrated statistically signifi-
cant change (33.3 [SD 7.5] to 11.7 [SD 9.3]; p < 0.001). 
A secondary sensitivity analysis of 29 patients with only 
aripiprazole dose optimization also showed statistically 
and clinically significant improvement in CY-BOCS (34.2 
[SD 7.9] to 13 [SD 10]). Weight gain was noted with aug-
mentation of SSRI with aripiprazole (body weight: mean 
initial body weight 49.6 ± 9.3 kg, mean at final evaluation 
51.3 ± 9.7 kg; p < 0.001) [69].

Based on the parameters established by Szegedi et al. 
[49], this pediatric study aimed to maintain the combined 
serum concentration of clomipramine + desmethylclomi-
pramine under 450 ng/mL and the ratio of desmethylclomi-
pramine to clomipramine concentration less than 0.3 [66, 70, 
71]. In one open trial, 120 patients (age range 6–18 years) 
with OCD and comorbid tic disorder were treated with an 
SSRI (sertraline, fluvoxamine, or fluoxetine) for at least 12 
weeks. Of these, 69 patients (62 males, mean age 13.7 [SD 
2.4] years) did not respond to treatment and received aug-
mentation with either risperidone (n = 35, mean dose: 1.7 
[SD 0.8] mg) or aripiprazole (n = 34, mean dose: 8.9 [SD 
3.1] mg) for 12 weeks, with 56.5% showing statistically sig-
nificant improvement in symptoms, rated on the CGI-I and 
the Children’s Global Assessment Scale (CGAS), regardless 
of OCD subtype and presence of comorbidities and 68.1% 
showing improvement in tics. No difference was noted 
between risperidone and aripiprazole for improvement in 
either symptomatology. Further, patients had good medica-
tion adherence despite side effects, as risperidone was asso-
ciated with weight gain and sedation, while aripiprazole was 
associated with mild/moderate agitation [72].

In addition to risperidone and aripiprazole, sulpiride has 
been recommended as a potential augmentation agent in 
children with treatment-resistant OCD and comorbid tic dis-
orders [73, 74]. However, sulpiride has been studied only in 
adults with comorbid OCD and Tourette syndrome (TS) in a 
14-week, double-blind, placebo-controlled crossover trial of 
fluvoxamine versus sulpiride, followed by single-blind com-
bined therapy in 11 adults with comorbid OCD and TS [74].

The potential side effect profile of antipsychotics may 
make their use less appealing for youth and their parents. In 
the absence of compelling data for this strategy in pediatric 

treatment-resistant OCD, and evidence of risk with long-
term use, an inadequate response to antipsychotic aug-
mentation should be followed by discontinuation of these 
medications.

2.4 � Emerging Treatments

2.4.1 � Riluzole

Riluzole is a neuroprotective agent used for the treatment 
of amyotrophic lateral sclerosis. It regulates extracellular 
glutamate at the synapse through multiple mechanisms and 
is another possible option for pediatric treatment-resistant 
OCD. A preliminary small open-label trial of riluzole for 
treatment-resistant pediatric OCD showed promising results. 
In this trial, 6 patients (ages 8–16 years) who had received 
adequate symptomatic benefit following at least one trial of 
SSRI were treated for 12 weeks with riluzole, which was 
added to their existing medication regimen. Riluzole was 
started at a 10-mg dose and was increased every few days 
(average dose at 12 weeks: 101 mg), and four out of six 
patients had at least a 39% reduction on the CY-BOCS, with 
few side effects. One patient showed no improvement and 
another showed improvement after 12 weeks [75]. However, 
findings were not replicated in an RCT that included 59 chil-
dren and adolescents with OCD, with 17 patients also having 
a comorbid diagnosis of autism [76]. As an adjunct treat-
ment, riluzole did not demonstrate a statistically significant 
improvement in symptoms compared with placebo. Most 
patients reported side effects, with treatment discontinued 
for five patients due to elevations in transaminases and one 
patient due to the development of pancreatitis [76, 77].

2.4.2 � Ketamine

Ketamine is a potent N-methyl-D-aspartate (NMDA) recep-
tor antagonist, and an established anesthetic agent for chil-
dren, adolescents, and adults. Psychiatrically, it likely exerts 
its effects through multiple receptor systems. Esketamine 
(the s-enantiomer) is FDA-approved in adults for the adjunc-
tive treatment of major depressive disorder via intranasal 
delivery [78]. Since glutamatergic neurotransmission is 
hypothesized to be dysregulated in OCD, the potential of 
ketamine is of interest [79]. Studies examining ketamine in 
youth with OCD, however, remain scarce. The trials avail-
able in adult OCD literature have contrasting results with 
significant methodological heterogeneity [80], and no stud-
ies have examined the effectiveness of ketamine in youth 
with OCD.
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2.4.3 � D‑Cycloserine

D-cycloserine is another agent that acts on the NMDA 
glutamate receptor. It is a partial agonist on that receptor 
and has been used in low doses to augment ERP, as it is 
hypothesized that increased glutamatergic transmission in 
the amygdala can facilitate extinction learning [81], which 
is the core mechanism in exposure-based therapies. Placebo-
controlled trials in youth with OCD have compared ERP 
with and without d-cycloserine augmentation [82]. However, 
a subsequent, larger trial did not replicate this effect. This 
was a randomized, double-blinded, placebo-controlled trial 
comparing treatment response in 142 patients (age range 
7–17 years, mean age 12.7 [SD 2.9] years) when CBT was 
augmented with d-cycloserine. Placebo or d-cycloserine 
(25–50 mg, based on weight) was taken 1 hour before CBT 
sessions 4 through 10. D-cycloserine augmentation of CBT 
was tolerated well; however, it was not found to be supe-
rior to CBT monotherapy [30]. Overall, the magnitude of 
effect associated with d-cycloserine augmentation of ERP 
is modest but positive across anxiety-based disorders, but 
the relative magnitude of effects may not be greater than 
simply doing several additional exposure-based sessions [30, 
81, 83–86].

2.4.4 � Memantine

Memantine is an NMDA-receptor antagonist used in the 
treatment of Alzheimer’s disease and other neurodegen-
erative illnesses to slow glutamatergic excitotoxicity. Use 
of memantine in adults with treatment-resistant OCD has 
mixed evidence [85–87]. A metanalysis of eight studies, 
with a total of 125 adults with OCD, showed a significant 
overall mean reduction of 11.73 points on Y-BOCS for those 
receiving memantine augmentation. The study concluded 
that augmentation of usual treatment with 20 mg/day of 
memantine was a safe and effective intervention for adults 
with treatment-resistant OCD [87].

There are no complete pediatric trials available exploring 
memantine as an augmenting agent in treatment-resistant 
OCD; however, descriptive findings from an incomplete, 
randomized, double-blind, placebo-controlled trial show 
promising results. In this study, participants (n = 7, aged 
6–17 years) in the treatment arm received memantine 5 mg 
which was titrated to a maximum of 15 mg and continued 
for 10 weeks. Patients receiving memantine (n = 4) showed 
a more pronounced reduction in symptoms and reported no 
serious side effects [88].

2.4.5 � Topiramate

Topiramate is an antiepileptic drug that inhibits the AMPA/
kainite glutamate receptors. It is used in the pediatric 

population for epilepsy and migraines; however, its use in 
the treatment of pediatric OCD is not established. Although 
the adult trials that have explored the use of topiramate aug-
mentation of SSRIs in treatment-resistant OCD are small, 
they have shown promising results. In a small, double-blind, 
placebo-controlled trial, Mowla and colleagues [89] found 
that a greater percentage of patients in the topiramate versus 
placebo augmentation group experienced clinical response. 
Berlin and colleagues [90] reported decreases in compul-
sions, but not obsessions, in adults receiving adjunctive 
topiramate. Other adult trials have not showed benefits of 
topiramate [91]. All these studies are limited by concerns 
around poor tolerability of topiramate at treatment dos-
ages, and no data in youth with treatment-resistant OCD 
are available.

2.4.6 � N‑acetylcysteine

N-acetylcysteine (NAC) is an amino acid used as an anti-
dote to acetaminophen toxicity and an antioxidant agent. It 
also has glutamate modulating properties, which makes it a 
potential treatment agent for OCD. Some adult trials have 
demonstrated superiority of NAC augmentation when com-
pared with placebo in patients with treatment-resistant OCD 
[92–94], although others have not demonstrated separation 
or effects comparable to other first-line treatments [95]. This 
may be due to lack of clarity on optimal therapeutic dosage 
and/or absence of medicinal formulations of NAC [96].

In youth, NAC has been found to be tolerable in trials of 
patients with autism, trichotillomania, and cannabis depend-
ence [97, 98]. In a small pilot study, NAC demonstrated 
significant symptom reductions in children and adolescents 
with OCD [99]; however, these patients were not resistant 
to treatment. This was a double-blind, placebo-controlled 
clinical trial in which 11 participants (ages 8–17 years) were 
randomized to receive either NAC (up to 2700 mg per day) 
or placebo for 12 weeks. Treatment with NAC showed a 
statistically significant reduction in symptoms on the CY-
BOCS when compared with the placebo group [99]. A 
double-blind, placebo-controlled add-on study that used 
NAC as an augmenting agent for trichotillomania in child 
and adolescent participants (n = 39, age range 8–17 years) 
did not demonstrate any difference in symptom improvement 
when compared with placebo [100]. Another double-blind, 
randomized, placebo-controlled trial, which included chil-
dren, adolescents, and adults with OCD (n = 34, age range 
10–21 years), examined citalopram administered concur-
rently with either NAC or placebo. Statistically significant 
reductions in CY-BOCS scores were observed in the cit-
alopram + NAC group but not the citalopram + placebo 
group [101]. A review of the aforementioned trials reported 
mild side effects, including nausea, blurred vision, fatigue, 
tremors, and sweats when NAC was administered in divided 
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doses and titrated to 2400–2700 mg/day [102]. A broad 
review of trials including all patients with OCD, regard-
less of age, which included a range of study methodologies, 
indicated that compared with placebo, NAC showed a trend 
towards benefit, and recommended its consideration on a 
case-by-case basis [92].

2.4.7 � Ondansetron

Ondansetron is a selective 5-HT3 receptor antagonist that 
acts both centrally and peripherally to reduce nausea and 
emesis in both adult and pediatric patients. Some clinical 
studies have evaluated the use of ondansetron as an aug-
menting strategy for adults with treatment-resistant OCD. 
A preliminary, single-blind, prospective study indicated 
improvement in OCD symptoms with ondansetron treat-
ment and reported worsening in symptoms following its 
discontinuation [103]. A randomized, double-blind, placebo-
controlled trial comparing the efficacy of ondansetron and 
granisetron showed a significant reduction in OCD symp-
toms for those receiving ondansetron as compared with 
those receiving granisetron or a placebo [104]. These studies 
were conducted in adults and no evidence is reported for use 
of ondansetron in pediatric treatment-resistant OCD.

2.5 � Behavioral Approaches to Treatment‑Resistant 
Pediatric Obsessive‑Compulsive Disorder

For youth with OCD who do not respond to an initial course 
of CBT, Skarphedinsson and colleagues [21] demonstrated 
that continued CBT or beginning a course of sertraline are 
viable treatment options. They randomized 54 children and 
adolescents with OCD who did not respond to an initial 
14-week course of CBT to receive sertraline or continued 
CBT for 16 weeks. Forty-five percent of youth in the sertra-
line group and 50% of youth in the CBT group responded 
to treatment, with no differences between groups. However, 
youth with a comorbid tic disorder benefited more from 
sertraline than continued CBT [105]. For youth with treat-
ment-resistant OCD who do not respond to initial CBT or 
medication, intensive CBT programs are another potential 
treatment option.

The National Institute for Health and Care Excellence and 
the American Psychological Association have recommended 
intensive CBT for individuals who do not respond to tradi-
tional CBT, with these programs being especially benefi-
cial for patients with high emotional reactivity, poor insight, 
and difficulty comprehending treatment rationale [106, 107]. 
There are different levels of intensive treatment, including 
intensive outpatient (i.e., 5 days/week for 1–3 hours/day), 
partial hospitalization/day treatment (i.e., 5 days/week for 6 
hours/day), and residential day programs (i.e., 7 days/week 

with considerable time engaging in treatment each day). A 
key component of these programs is that they include a sig-
nificant ‘dose’ of effective interventions specifically tailored 
to the presenting disorder (i.e., OCD).

Building on findings of a small open trial that found ben-
efits of CBT augmentation of an SSRI [108], Storch et al. 
[109] administered 14 daily sessions of intensive family-
based CBT to 30 youth who were partial- or non-responders 
to two or more medication trials. After treatment, 80% of 
participants had at least a 30% reduction on the CY-BOCS 
and 57% of participants were deemed in remission. At 
3-month follow up, 53% of youth were classified as being 
in remission and symptom severity was reduced by 54% 
on the CY-BOCS. Similar effects were demonstrated in a 
small cohort of youth (n = 7) with OCD related to pedi-
atric autoimmune neuropsychiatric disorders associated 
with Streptococcus who had not responded sufficiently to 
past SSRI and/or autoimmune focused interventions [110]. 
Additionally, Leonard et al. [111] examined the effectiveness 
of intensive ERP (i.e., approximately 26.5 hours/week) and 
medication management in a residential treatment facility 
for 172 adolescents with severe, treatment-resistant OCD. 
Approximately 81% of youth demonstrated a reliable change 
and 64% showed clinically significant change, with follow-
up data indicating that treatment gains were maintained at 
1.5 years post-treatment. Kay et al. [112] replicated these 
results in 72 youth attending residential treatment with 
similar treatment components, while Garcia et  al. [37] 
replicated these findings in 185 youth with severe and/or 
treatment-resistant OCD treated in a partial hospitalization 
program, with 77.3% responding to multimodal treatment. 
Björgvinsson et al. [113] reported the findings of an inten-
sive inpatient program, in which 23 adolescents that did 
not respond to outpatient treatment received intensive ERP 
and multidisciplinary support (i.e., nursing and medication 
management). After an average of approximately 10 weeks 
of treatment, 70% of patients demonstrated clinically sig-
nificant improvement.

These studies indicate that intensive CBT programs are 
a viable option for youth who have not responded to tradi-
tional CBT and SRIs; however, controlled trials with addi-
tional follow-up data are needed. Intensive treatment allows 
for increased flexibility, as therapists can assign exposures 
across multiple contexts and go through the patient’s treat-
ment hierarchy at a faster rate [114, 115]. There are also 
fewer distractions that may interfere with treatment, and 
patients may experience increased motivation as therapy 
becomes their primary life task [116]. Further, Gregory et al. 
[117] examined the cost effectiveness of treatments for youth 
with treatment-resistant OCD. They found that OCD-spe-
cific intensive outpatient programs are the most cost-effec-
tive approach, followed by partial hospitalization programs, 
and outpatient CBT with antidepressant pharmacotherapy.
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2.6 � Novel Directions

2.6.1 � Deep Brain Stimulation

In 1999, deep brain stimulation (DBS) for OCD targeted 
the anterior limb of the internal capsule in four adults with 
treatment-refractory OCD, with three patients demonstrating 
beneficial effects [118, 119]. Targeting the ventral capsule/
ventral striatum (VC/VS) [120] and anteriomedial subtha-
lamic nucleus has also led to significant improvement [121]. 
A recent meta-analysis showed that 66% of patients with 
refractory OCD were full responders to DBS [122]. There 
are no reports of DBS used as a treatment for youth with 
OCD. DBS targeting the VC/VS is approved by the FDA 
under a Humanitarian Device Exemption (HDE) for indi-
viduals 18 years or older with severe and intractable OCD. 
Of note, parents generally have favorable attitudes towards 
DBS for pediatric neuropsychiatric conditions including 
OCD [123]. This highlights the need for further understand-
ing of this intervention as it may apply to youth [106].

2.6.2 � Transcranial Magnetic Stimulation

Transcranial magnetic stimulation (TMS), which includes 
repetitive TMS (rTMS) and deep TMS (dTMS), has been 
studied as a treatment modality for treatment-resistant adults 
with OCD. Although TMS has demonstrated efficacy in 
reducing OCD symptoms for these individuals, it has not 
been compared with other intensive treatment models [124]. 
Additionally, few studies have examined the use of TMS for 
youth with treatment-resistant OCD. A case report of an 
adolescent with TS and comorbid treatment-resistant OCD 
who received 10 × 1-Hz rTMS treatments (5 treatments per 
week) showed minimal improvement in OCD symptoms 
after 2 weeks of daily treatment [125]. A contrasting case 
report for an 18-year-old patient with TS and comorbid treat-
ment-resistant OCD demonstrated improvements in obses-
sive compulsive symptoms after 1 week of 1-Hz rTMS, with 
the participant’s Y-BOCS score being a 26 at baseline, 16 
after 20 sessions of rTMS, and 18 at 3-month follow up 
[126]. Pedapati et al. used rTMS and fMRI to explore neural 
correlations of OCD symptoms in a small group of adoles-
cents with OCD. Participants either received active rTMS 
to the right dorsolateral prefrontal cortex (rDLPFC) or sham 
rTMS. Researchers anticipated a lower subjective report of 
OCD-related anxiety following active rTMS; however, no 
statistically significant change in anxiety ratings was noted 
in the treatment or sham group after the stimulation [128].

A recent case report of an adolescent with OCD showed 
promising results with the use of dTMS. Twenty high-fre-
quency, daily dTMS sessions were provided over the medial 
prefrontal cortex and anterior cingulate gyrus, with no side 
effects reported. Rapid improvement in symptoms was noted 

after 10 sessions, with continued improvement throughout 
treatment and a maintenance of gains at 1-month follow up 
[127].

3 � Discussion

Treatment approaches for youth with treatment-resistant 
OCD were reviewed in this paper, with findings demon-
strating that the state of the literature is relatively nascent. 
With the exception of intensive CBT (i.e., several hours or 
more of treatment per day) [37, 108–112], few studies were 
controlled in nature and/or had a sufficient evidence base. 
This stands in relatively stark contrast to the adult literature 
regarding treatment-resistant OCD [107, 122, 129, 130]. 
While effective first-line interventions with good safety and 
tolerability profiles exist for pediatric OCD [14, 22], addi-
tional research is needed to identify options for youth who 
do not sufficiently respond to or cannot tolerate the first-line 
recommendations.

Intensive interventions consisting of a substantial dose of 
ERP with active and flexible psychopharmacological inter-
vention demonstrated effectiveness in real-world settings 
with treatment-resistant youth. Although controlled investi-
gations were scarce, the complex presentation of the children 
treated in these reports increases confidence in the stability 
of these findings. Furthermore, intensive interventions dem-
onstrated cost effectiveness relative to outpatient psycho-
therapy and pharmacological therapy. It remains perplex-
ing that the standard model for higher levels of care tends 
to be non-disorder-specific, in that children with a variety 
of presenting problems are grouped together and provided 
non-disorder-specific psychotherapy. The field would be well 
advised to consider a more specialized model of care for 
those youth with OCD who are treatment-resistant.

Augmentation with atypical antipsychotics also demon-
strated promise, although studies were likewise of limited 
methodological quality (i.e., unblinded open trials). None-
theless, placebo response in OCD tends to be extremely low 
[131], which provides some additional confidence in effects 
found. However, given the side-effect profile associated with 
antipsychotics in youth who are not psychotic [132, 133], 
and that effects may be conflated at times with comorbid tic 
presentation, well-designed clinical trials are needed.

There are several emerging treatments that show promise 
as detailed in this review and would benefit from additional 
investigation in children and adolescents. One theme that 
emerges from some of the pharmacologic agents of note 
is their mechanism of glutamate receptor modulation. Dys-
regulation of glutamatergic neurotransmission has been 
hypothesized to contribute to the pathophysiology of OCD 
[134]. This model has been valuable in the investigation of 
agents for treatment-resistant OCD in adults [135] and may 
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be a useful framework to guide future studies planned in 
children and adolescents.

Regardless of mechanism, the potential benefits of all 
treatments that may be promising for youth must be balanced 
against the potential risks. For instance, although DBS may 
be an appropriate intervention for an adult with refractory 
OCD, the same intervention may not be safe or acceptable 
in the context of ongoing growth and development. On the 
other hand, prescribing pharmacologic interventions that 
are known to be safe and well tolerated in youth, such as 
NAC, may be a very tolerable risk to take, in the hope that 
they may prove beneficial for a child with treatment-resistant 
OCD. In addition to establishing efficacy of these emerging 
treatments, future studies may also consider examining fam-
ily and youth treatment preferences to further guide clinical 
decision making.

4 � Conclusion

Despite the availability of effective treatments, a signifi-
cant number of youths with OCD do not respond to con-
ventional interventions. Intensive treatment programs and 
antipsychotic augmentation of an antidepressant both have 
substantial albeit uncontrolled naturalistic data in youth with 
treatment-resistant OCD. Among adults with OCD who are 
treatment-resistant, varied approaches have been evaluated 
including maximizing dosages, adding clomipramine, and 
augmenting with an antipsychotic or novel agent; however, 
few rigorous data have been published examining these 
strategies among treatment-resistant youth. Should clini-
cal circumstances indicate extrapolating from adult data, 
careful monitoring for side effects, keeping individual and 
cumulative pharmacokinetic properties under considera-
tion, and monitoring serum drug levels when available is 
recommended when these strategies are used [49]. Inva-
sive and non-invasive neurostimulation for adults with 
treatment-resistant OCD have also shown promise. Almost 
all of these approaches have few reported data to support 
their use in youth with treatment-resistant OCD, but non-
invasive approaches may hold promise for adolescents with 
treatment-resistant OCD. Continued high-quality research is 
crucial to identify additional treatment approaches for youth 
with treatment-resistant OCD.
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