Obsessive-Compulsive Disorder in Children
and Adolescents
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Abstract Pediatric obsessive-compulsive disorder (OCD) is a chronic and debilitating neuropsychiatric
disorder that is associated with significant psychosocial and functional impairment. This chapter
reviews the literature on pediatric OCD, including clinical characteristics and etiological theories.
Assessment methods, available treatment modalities (psychopharmacological and behavioral
approaches), methods of treatment augmentation, and directions for future research regarding treatment
dissemination are discussed.
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Case Scenario

Zoe, an 11-year-old girl, was evaluated at an outpatient child psychiatric clinic specializing in obsessive-
compulsive disorder (OCD) on her parents’ referral. She said that following a salmonella outbreak at
her aunt’s farm, everything associated with the farm was now “contaminated.” Because her father
was at the farm at the time of the outbreak, her father and all of her father’s possessions were
contaminated (including pictures of her aunt’s family/farm). Later, she had to wash her hands repeat-
edly throughout the day after touching any person or object that she believed was “contaminated.”
She also took 60—90-min showers each day. Zoe stated that the level of contamination could increase
if two already contaminated objects (or people) were to touch. If she imagined the farm, she would
say a “cleansing” prayer ten times in her head. By the time that she was seen in the clinic, she had
not touched her father in 3 months and refused to enter any room in the house that he may enter,
eat from dishes, or sit in furniture he may have used. Her hands and arms were raw and chapped
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from the repeated washing. Her parents related that she was unable to maintain her friendships
because of these behaviors and that her grades in school suffered due to her symptoms as well.
She acknowledged that she was probably “not really going to get sick” but was too afraid to “risk it”
by not ritualizing.

Description of the Disorder

OCD is a chronic and disabling neuropsychiatric disorder that is characterized by the presence of
intrusive and distress-provoking thoughts or images (obsessions) and/or repetitive or ritualistic behaviors
or mental acts (compulsions) [1]. Pediatric OCD is often associated with significant psychosocial and
functional impairment [2—4]. Youth with OCD endorse high rates of academic difficulties, such as
concentrating on and completing homework, as well as increased rates of family dysfunction [2, 3, 5].
Relative to their unaffected peers, youth with OCD are prone to increased victimization and are less
likely to participate in social activities [4, 5]. These impairments, coupled with symptom severity and
the presence of comorbid disorders, contribute to an all-encompassing diminished quality of life [6].
When left inadequately treated, OCD often follows a debilitating trajectory, where early OCD-related
impairments contribute to later psychological difficulties, such as an increased presence of comorbid
psychiatric disorders [7, 8]. Given these concerns, it is not surprising that OCD is one of the top ten
leading causes of adult disability in the developed world [9].

According to the DSM-IV, an OCD diagnosis requires the presence of obsessions or compulsions
that are distressing, impairing, and/or time-consuming [1]. The symptom profile of OCD is heteroge-
neous; symptoms appear in various themes (e.g., contamination, aggressive, sexual, religious), which
can fluctuate and change over time [7, 10]. It is not uncommon for symptoms to exacerbate during
times of significant stress or change, such as moving to a new location, changing schools, or having a
sickness or death in the family [11, 12]. Children and adults with OCD exhibit similar symptom
presentations where the most common obsessions include fear of contamination, fear of harm to self
and/or others, concerns regarding symmetry, fear of offending God, preoccupation with right and
wrong, need for exactness and order, and saving obsessions [13, 14]. Common compulsions include
excessive or ritualized cleaning; checking, arranging, repeating, or counting rituals; hoarding or col-
lecting behaviors; and praying, confessing, or reassurance-seeking [15]. Factor analyses of various
obsessive-compulsive symptoms in both children and adults have produced four- and five-factor
models comprising distinct symptom dimensions: contamination/cleaning, aggressive/checking,
sexual/religious, symmetry/ordering, and hoarding [16]. Symptom dimensions can be suggestive of
illness course and prognosis [17, 18]. For example, a longitudinal study examined 45 individuals with
OCD and found that at the 9-year follow-up, children who initially presented with hoarding symp-
toms as their primary OCD symptom had remission rates of only 10 % compared to a 54 % remission
rate for children with other primary OCD symptoms [10].

Although symptom manifestation in children and adults is similar, some developmental differences
exist. Compared to adults, youth with OCD may present with a general discomfort, or unpleasant feel-
ing, rather than fear/anxiety when rituals cannot be completed. For example, vague or diffuse symptoms
such as the “not just right” phenomenon are common in youth. The “not just right” phenomenon as
defined by the need to engage in specific behaviors/rituals until the child feels better is often described
as preceded by an urge rather than a specific fear/thought/worry. That is, youth who experience the “not
just right” phenomenon often report that their behavior relieves a sense of “incompleteness” and/or
sensory discomfort rather than harm/fear avoidance [19, 20]. Rituals involving family members, espe-
cially parents, are highly prevalent symptoms in youth with OCD. For example, reassurance-seeking,
confessing/apologizing rituals, and family accommodation, which refers to family involvement in
rituals and modifications in routine and functioning due to obsessive-compulsive symptoms, are
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commonplace [21, 22]. Another distinguishing feature of pediatric OCD is limited insight. Whereas
an OCD diagnosis for adults requires some recognition of the excessive and unreasonable nature of
the thoughts and behaviors [1], children are exempt from this requirement and commonly present
with diminished insight [23, 24] and may not consider their symptoms to be distressing.

OCD is currently classified as an anxiety disorder in the DSM-IV-TR. However, several substantial
changes have been proposed regarding the classification of OCD in the upcoming DSM-5, with
some suggesting that OCD should be removed from the anxiety disorders category and subsumed
under a new classification of obsessive-compulsive-related disorders (OCRDs), which include body-
dysmorphic disorder (BDD), hypochondriasis, Tourette’s syndrome (TS), trichotillomania (TTM),
eating disorders, addictions, and autism [25]. Others maintain that there are marked differences
between OCD and the majority of these disorders and therefore, OCD should remain categorized as
an anxiety disorder [26].

Proponents of the OCRD classification base their arguments on an etiological model that cite
similarities in symptom presentation, familial rates, comorbidity, brain circuitry, and pharmacother-
apy treatment response as evidence for the combined classification [25]. However, these assertions
may be premature. The John Hopkins OCD Family Study found amongst 80 individuals with OCD to
have the following rates of anxiety disorders in their first-degree relatives: 16.3 % OCD, 25 % specific
phobia, 22.6 % social phobia, 15.6 % GAD, and 12.6 % separation anxiety [27], while the rates of
OCRDs were the following: 1 % TTM, 4 % “any” eating disorders, and 17 % grooming disorder [28].
In regards to comorbidity, OCD and OCRDs have comorbidity rates that occur higher than by chance,
with individual studies reporting rates up to 16 % for hypochondriasis, 15 % for BDD, 13 % for tic
disorders, 9 % for anorexia nervosa, 4 % for bulimia, and 5 % for TTM [28, 29]. However, consider-
ably higher comorbidity rates for anxiety disorders, such as generalized anxiety disorder (GAD) and
social phobia, are consistently found in those with OCD [27]. Due to the increased rates of familial
anxiety disorders and comorbid anxiety disorder in individuals with OCD, the argument that OCD
and OCRDs are related due to family history and comorbidity is difficult to uphold.

Recommendations have also been made to remove hoarding as a subtype of OCD and classify
compulsive hoarding as a separate disorder in the DSM-5 [30]. Phenomenologically, hoarding appears
similar to OCD, as it is characterized by persistent concern of losing items that are sentimental or may
be needed in the future; the acquisition of items and avoidance of discarding items can be character-
ized as compulsions. However, hoarding appears to be distinct from OCD in a number of ways.
Hoarding frequently occurs in the absence of other OCD symptoms and has weaker associations with
OCD-related comorbid disorders, such as anxiety and depression, relative to other OCD subtypes
[31-33]. Most striking, compulsive hoarders often do not respond to standard pharmacological and/
or behavioral treatments that are efficacious for OCD [34-36]. Additionally, the literature has consis-
tently found distinct differences in genetics and the neurobiology of individuals with compulsive
hoarding compared to those with other OCD subtypes [37-39].

Prevalence and Course

OCD has a prevalence of approximately 1-2 % among youth [40, 41]. Initial symptom presentation
is bimodal, typically occurring during prepuberty (early-onset OCD) and in late adolescence/early
adulthood, with a mean age onset between 6 and 11 years old for early-onset OCD [42]. Age of onset
varies by gender with a male preponderance among those with prepubertal onset; by adolescence, the
gender distribution becomes roughly equivalent [43, 44]. Early-onset OCD is associated with high
rates of familial risk for the disorder, while adult onset OCD has shown low rates of familial risk, sug-
gesting that genetic factors may play an important role in the manifestation and development of
symptoms in early-onset OCD [45, 46].
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As previously noted, OCD is a chronic disorder; 80 % of adults with OCD report a childhood onset
of the disorder [43]. Moreover, in a meta-analysis of studies examining the long-term course of 521
individuals with childhood-onset OCD, 60 % remained symptomatic at follow-up points ranging
between 1 and 15 years [47].

Comorbidity

Comorbid disorders are the norm rather than the exception in pediatric OCD with up to 75 % of
children diagnosed with a comorbid psychiatric condition [48—50]. Across several studies, high rates
of anxiety disorders (2670 %), tic disorders, (17-59 %), depressive disorders (10-73 %), disruptive
behavior disorders (10-53 %), and attention deficit hyperactivity disorder (ADHD; 10-50 %) are
reported [48, 51-53]. Indeed, in a large randomized clinical trial, 80 % of those with pediatric OCD
had at least one other psychiatric disorder, with 63 % endorsing at least one internalizing disorder and
27 % endorsing at least one externalizing disorder [54]. The presence of even one comorbid condition
can have a significant negative impact on presentation and outcome; comorbidity is associated with
increased functional and psychosocial impairment, attenuated treatment response (both behavioral
and medication therapy), and increased risk of relapse posttreatment [55-57].

Differential Diagnosis

A diagnosis of pediatric OCD requires the presence of time-consuming, interfering, and/or distressing
obsessions and/or compulsions. Although seemingly straightforward, OCD can be difficult to differ-
entiate from other disorders that may present with similar symptom presentations.

GAD is highly comorbid with OCD [58]. A common symptom of GAD is excessive worry that is
often described as intrusive, difficult to control, hard to resist, and extremely distressing. Additionally,
individuals with GAD may compulsively engage in reassurance-seeking or checking behaviors to
alleviate the anxiety caused by the intrusive thoughts. Although symptoms seem to overlap consider-
ably, the main differentiation between GAD and OCD is the content of the worries. Worries associ-
ated with GAD are generally related to normal everyday situations (e.g., finances, making good
impressions, safety of family), while thoughts associated with OCD are often senseless or irrational
(e.g., if I don’t do everything three times, my parents will die) [59, 60].

Tic disorders also commonly co-occur with OCD [15]. Simple tics, such as sniffing and throat
clearing, can be easily distinguished from OCD due to their brief duration and involuntary nature
[61]. Complex motor and phonic tics, however, can be difficult to separate from OCD-related compul-
sions [61, 62]. Individuals with complex tics often report experiencing premonitory urges prior to the
tics [63] and as such are usually aware of when the tics are about to begin. However, tics and compul-
sions may be differentiated based on the function of the behaviors (tics to reduce unpleasant sensa-
tions and compulsions to reduce anxiety). In other words, tic behaviors are often provoked by physical
urges or sensations while OCD-related behaviors occur in response to anxiety, distress, or fear. As a
result, children with tics will often report that resisting these sensations will cause physical discom-
fort, whereas those with OCD may indicate that refraining from compulsions will result in increased
anxiety and/or a feared consequence.

Obsessions and compulsive behaviors are also hallmark traits of individuals with anorexia nervosa.
However, in anorexia nervosa, these thoughts and behaviors are constrained to content regarding
food, diet, exercise, weight, and appearance [64, 65]. Individuals with anorexia have markedly
poor insight, and their behaviors are driven primarily by appearance and weight-oriented goals.
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On the other hand, individuals with OCD may suffer from severe weight loss due to their OCD-
related symptoms, but these cases are generally due to fears of eating certain types of food (i.e., “con-
taminated” foods) rather than fears of weight gain or concern regarding personal appearances [66].

Perseverative thoughts, fixated interests, and repetitive behaviors are commonly seen in children
diagnosed with an autism spectrum disorder (ASD) [67, 68]. To determine whether these symptoms
could be attributed to ASD or OCD, gathering information regarding the function of the behaviors is
essential. Obsessive-compulsive behaviors are anxiety driven; the thoughts often cause distress, and
the ritualistic behaviors are performed to avoid or decrease anxiety. In contrast, in ASD, behaviors,
such as preoccupations with specific objects or interests, are considered rewarding. While parents
may describe these interests as “obsessive,” the function of these behaviors is unlikely related to the
relief of anxiety. Similarly, ASD children engage in repetitive behaviors because they find it soothing
or pleasurable [69].

Etiology
Biological

Neurobiological models have primarily implicated abnormalities in the corticothalamic striatal circuitry
(CTSC) in OCD [70-72]. These circuits between the frontal lobe and basal ganglia are involved in
both initiation and engagement of routine behavior, as well as emotional and motivational processes.
These models cite deficits in the basal ganglia’s ability to filter and inhibit cortical inputs [73, 74].
As abnormalities in the PFC can cause disruption in the ability to inhibit behaviors and thoughts,
deficits within the CTSC may explain the presence of obsessions and ritualized behaviors in OCD
[75=77]. Neurobiological models of OCD have been studied via neuropsychological assessment,
structural imaging techniques such as computerized tomography (CT) and structural magnetic reso-
nance imaging (MRI), and functional techniques such as positron emission tomography (PET), single
positron emission computerized tomography (SPECT), and functional magnetic resonance imaging
(fMRI) [72, 78-81]. Additionally, translational ablation studies suggest that lesions in the prefrontal
cortex (PFC) of primates, which includes regions such as the anterior cingulate, have been shown to
cause perseverative interference in behavioral performance [82].

Although the CTSC model of neuropathogenesis of OCD is better researched in adults, preliminary
evidence derived from volumetric studies provides support for the involvement of CSTC in pediatric
OCD. Pediatric OCD patients have shown neuroanatomical differences from healthy controls, such as
decreased globus pallidus volumes and increased gray matter in the anterior cingulate gyrus [72, 83].
Rosenberg and Keshavan [72] also reported elevated volume in the anterior cingulate gyrus amongst
youth with OCD. Gilbert et al. [84] found that drug-naive pediatric OCD patients have increased
thalamic volume relative to healthy controls. To lend further support for this model, there is evidence
that thalamic volumes decrease after treatment in those with pediatric OCD [84]. Woolley et al. [81]
found that while engaging in an inhibitory control task, youth with OCD showed decreased activa-
tions in the right orbitofrontal cortex, thalamus, and basal ganglia relative to healthy controls.

It is notable that while data across these methodologies is starting to converge, the exact pathogen-
esis of OCD in youth is not completely understood. This is in part due to small sample sizes, lack of
replication across studies, and wide variability of neuropsychological tests administered in the con-
text of functional assessments. Further, specifics of treatment studies that examine cortical and sub-
cortical changes vary considerably with mixed results [74, 84, 85].

The neuroanatomical literature is also supported by complementary findings regarding neuro-
chemical function in individuals with OCD. Neurochemical abnormalities in the serotonergic system
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have been cited as possible mediators of obsessive-compulsive symptom expression [74, 84, 86].
The strongest support for this theory is based on the efficacy of selective serotonin reuptake inhibitors
(SSRIs) and clomipramine in OCD treatment. Amongst those with OCD, SSRIs and clomipramine
have been found to modulate serotonin neurotransmission within the frontal cortex and thalamocorti-
cal circuits as well as decrease orbitofrontal glucose metabolism and thalamic volumes [84, 86].
Abnormalities within the glutamate and dopaminergic systems have also been associated with the
pathophysiology of OCD [87]. Specifically, children and adolescents with OCD have shown not only
reduced glutamate levels in the anterior cingulate [88], but also, glutamate antagonists, such as rilu-
zole, have been shown to be efficacious in reducing OCD symptoms [89]. In regard to dopaminergic
systems, abnormal dopamine-binding patterns in the caudate and putamen have been identified in
adults with OCD [88, 90, 91]. Additionally, atypical antipsychotics have been successful in reducing
OCD symptoms in treatment-resistant adults [92].

Cognitive Behavioral

Behavioral perspectives regarding the etiology and maintenance of OCD are based on a two-factor
model where the fears are first acquired through classical conditioning (an aversive association is
made with an otherwise neutral stimulus) [93, 94] and maintained through operant conditioning (neg-
ative reinforcement) [95]. Exposure to the feared stimuli (physical objects and/or distressful thoughts)
causes an increase in anxiety or distress, and the rituals/behaviors serve to prevent or neutralize the
negative emotions thus maintaining the ritual via negative reinforcement. Likewise, because the asso-
ciation between the neutral stimulus and the perceived feared consequence is preserved, extinction of
the classically conditioned fear is not achieved. Faulty cognitions, such as intrusive thoughts, inflated
sense of responsibility, distorted interpretations, and pathological doubt, are highlighted in cognitive
models of OCD [96]. These faulty cognitions exacerbate the initial distressing worries and propel the
compulsive and/or avoidance behaviors [96, 97]. Cognitive models may have reduced relevance in
the treatment of pediatric OCD given poor insight [23, 24]; thus, behavioral (exposure-based) models
are emphasized [98].

Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcus

Coined by Swedo et al. [99], PANDAS refers to the acute onset and progression of neuropsychiatric
symptoms, including obsessions/compulsions and tics putatively resulting from an autoimmune
response following exposure to the Group A 3 (beta)-hemolytic streptococcus (GAS). Inflammation
of the basal ganglia, caused by the GAS autoimmune response, is hypothesized to mediate PANDAS-
related OCD symptoms and associated neurological abnormalities [100—102] in a mechanism similar
to the pathophysiology of rheumatic fever and Sydenham’s chorea. Putative diagnosis of PANDAS-
onset OCD requires prepubertal, abrupt onset of OCD (and/or tic) symptoms, episodic or sawtooth
progression and severity of symptoms, temporal association with GAS, and neurological abnormali-
ties (e.g., choreiform movements, hyperactivity, abnormal movements). Not uncommon are reports of
emotional lability, sudden deterioration of motor functioning, neurocognitive abnormalities, stutter-
ing, and enuresis. Like other psychiatric diagnoses, there are no laboratory tests for PANDAS, and the
diagnosis is made by expert clinician review.

Notably, there has been some debate regarding the impact of infection-mediated immunoresponse
on the pathogenesis of neuropsychiatric symptoms such as OCD and tics. Although more empirical
studies are needed, Murphy et al. provide a comprehensive review, including debate within this
emerging area [100].
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Assessment

Various factors may complicate the presentation of OCD in children and adolescents. It is not uncom-
mon for children to be secretive and unwilling to report embarrassing thoughts or compulsions [103].
Some children (particularly younger children) may be unable to verbalize their obsessions or be aware
of the link between their cognitions and behaviors. Additionally, parents may be unable to properly
identify OCD symptoms. For example, family members may mistake OCD-related tantrums to be acts
of oppositional behavior, while clinicians can generally differentiate between the two. Given these
factors, as well as the presence of reduced insight, symptom heterogeneity, and comorbidity, a multi-
method and multi-informant assessment approach is necessary for an accurate diagnosis [104]. The
following measures are focused on OCD-specific assessments. Broad-based assessment instruments
are covered in Chap. 12.

Clinician-Rated Measures

Assessment and evaluation of obsessive-compulsive symptom severity is essential to monitor and
track treatment progress. The Children’s Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) [105]
is a 10-item, semi-structured, clinician-administered interview. Considered the gold-standard mea-
sure for OCD severity, the interview provides a comprehensive checklist of commonly endorsed
obsessions and compulsions, which are rated individually based on frequency, distress, efforts to
resist, perceived control, and interference. Ratings are then combined to provide a composite severity
score.

As family accommodation occurs frequently in pediatric OCD, it is important to measure the pres-
ence, frequency, and severity of the accommodating behaviors. The Family Accommodation Scale
(FAS) [106] is a brief clinician-rated measure that provides a composite score that is reflective of the
degree to which family members have accommodated their child’s behavior over the past month.

Parent- and Self-report Measures

Parent- and self-report measures are time- and cost-efficient methods that can supplement clinician
assessment. They are easy to score and interpret and can be used to obtain specific, detailed informa-
tion regarding the nature of the child’s obsessive-compulsive symptoms and associated impairment.
For identifying specific OCD symptom types that the individual may display (i.e., ascertaining specific
OCD obsessions and compulsions the child may have), the Obsessive Compulsive Inventory-Child
Version (OCI-CV) [107] and the Children’s Florida Obsessive Compulsive Inventory (CFOCI) [13]
may be appropriate tools. The CFOCI also assesses OCD symptom severity. The OCI-CV total score
and subscale scores have demonstrated strong internal consistency, test-retest reliability, and treat-
ment sensitivity [107]. The CFOCI has shown good construct and discriminant validity, as well as
acceptable internal consistency [13]. To measure OCD functional impairment (e.g., impairment in
school, home, family), the Child OCD Impact Scale-Revised, Parent and Child Reports, (COIS-RP,
COIS-RC) [3] can be utilized. The COIS-RP and COIS-RC have demonstrated good internal consis-
tency, test-retest reliability, and concurrent validity. For a self-report assay of OCD symptom severity,
the Children’s Obsessional Compulsive Inventory (ChOCI) can be administered [108]. The ChOCI
has shown good internal consistency and criterion and convergent validity [108]. Notably, to obtain a
comprehensive OCD assessment, it is recommended to include an assessment of symptom types,
severity, and impairment, which requires the administration of multiple measures.
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Treatment

Currently there are two well-established treatment modalities for pediatric OCD: pharmacotherapy
using SSRIs and cognitive behavioral therapy (CBT) with exposure and response prevention (E/RP).
Both treatment methods, as well as their combination, have demonstrated efficacy in a number of
methodically sound research trials [54, 109-119]. Studies looking at direct comparisons between
SSRIs and CBT have found that CBT monotherapy and combination CBT+SSRI are superior to
SSRI monotherapy [54, 116]. Indeed, practice parameters suggest that CBT alone should be used as
a first-line treatment for mild to moderate cases and combination CBT + SSRI for severe cases [98].

Pharmacotherapy

There are four medications that carry Federal Drug Administration (FDA) indications for use in
pediatric OCD (see Table 1). Clomipramine, a tricyclic antidepressant, is approved for those 10 years
old and older (dosages from 50-200 mg). Table 1 provides the ages and dose ranges for the three
SSRIs approved for use for pediatric OCD (sertraline, fluoxetine, fluvoxamine). To date, citalopram
and escitalopram are not FDA approved for pediatric OCD.

All four medications have produced modest but positive results for the treatment of pediatric OCD.
Clomipramine, once considered the frontline pharmacological approach for OCD, has demonstrated
treatment efficacy in a number of randomized-controlled trials in adults and youth. A recent meta-
analysis summarizing these studies indicated that clomipramine was superior to SSRIs in the reduc-
tion of obsessive-compulsive symptoms in children [120]; nevertheless, clomipramine is not
considered a first choice pharmacotherapy due to the side effect profile and risks associated with clo-
mipramine, such as anticholinergic, anti-adrenergic, and anti-histaminergic responses (e.g., dry
mouth, constipation, dizziness, sweating) [98, 117], as well as medical monitoring of heart rate and
blood pressure irregularities [109]. Recent practice parameters for the treatment of childhood OCD
published by the American Academy of Child and Adolescent Psychiatry (AACAP) outline baseline
evaluation (including general pediatric examination and system review and assessment of personal
and family history), precautions, and contraindications associated with the use of clomipramine
in children [98]. Please refer to the practice parameters for specific recommendations concerning
clomipramine and other SRIs. Due to these concerns, clomipramine should be prescribed with cau-
tion. See Table 1 for randomized-controlled trials of clomipramine.

More recently, the utilization of SSRIs for pediatric OCD has received significant attention. Fluoxetine
is the most studied SSRI for pediatric OCD and has been tested in three positive randomized-controlled

Table 1 Controlled pharmacotherapy trials for FDA-approved medications for pediatric obsessive-compulsive disorder

Medication FDA-approved ages  Studies Dose ranges Treatment response rates®
Fluoxetine 7 years and up Liebowitz et al. [114] 20-80 mg/day  55-57 %
Geller et al. [111]
Fluvoxamine 8 years and up Riddle et al. [115] 50-200 mg 42 %
Sertraline 6 years and up POTS [54] 25-200 mg 42-53 %
March et al. [121]
Clomipramine 10 years and up DeVeaugh-Geiss et al. [118]  50-200 mg 60-75 %

Flament et al. [117]
“Response rates based off of multiple outcomes (e.g., CY-BOCS, Clinical Global Impressions-Severity)
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trials. In a 13-week, double-blind, placebo-controlled trial (n=103; ages 7-17 years), Geller et al. [111]
found that fluoxetine demonstrated superior efficacy in reducing obsessive-compulsive symptoms relative
to placebo with 49 % of the fluoxetine group and 25 % of the placebo group deemed treatment respond-
ers. Similarly, Liebowitz et al. [114] conducted a 16-week, placebo-controlled trial (n=43; ages
6—18 years) and found significantly reduced obsessive-compulsive symptoms for those who received
fluoxetine as opposed to placebo; 57 % of the fluoxetine group was considered treatment responders
relative to 27 % of the placebo group. Fluvoxamine was demonstrated superior to placebo in a 10-week
randomized, placebo-controlled trial (n=120, ages 8—17 years), with treatment response rates of 42 %
for fluvoxamine and 26 % for placebo [115].

Finally, research also supports the use of sertraline in the treatment of pediatric OCD. March et al.
[121], in a 12-week, double-blind, placebo-controlled trial (n=187, ages 617 years), found that
sertraline was significantly more efficacious in reducing obsessive-compulsive symptoms relative
to placebo with treatment response rates of 42 % for sertraline and 26 % for placebo. Similarly, a
multicenter, double-blind, placebo-controlled trial (n=112, ages 7-17 years) found that sertraline
combined with CBT-enhanced treatment outcome was superior in reducing OCD symptoms relative
to sertraline alone [54].

Several SSRIs that have not been FDA approved have also been shown to be efficacious treatments
for pediatric OCD. Geller et al. [122] reported that paroxetine, in a 10-week, double-blind, placebo-
controlled trial (n=203, ages 7-17 years), significantly reduced obsessive-compulsive symptoms,
relative to the placebo group. Obsessive-compulsive symptoms were also significantly decreased in
an 8-week open-label trial of citalopram (n =15, ages 6-17 years) [123]. Although paroxetine and
citalopram have shown evidence for reducing symptoms in pediatric OCD, due to the stronger
efficacy and safety data available for sertraline and fluoxetine, some caution use of these non-FDA-
approved drugs.

Across trials, SSRIs were well-tolerated with low rates of discontinuation due to adverse events.
Although generally considered safe, SSRIs have been the focus of attention regarding “behavioral
activation syndrome,” which is the stimulation or increase in suicidal thoughts or behaviors as a side
effect of SSRI initiation or dosage increase [124]. Behavioral activation symptoms can include a
worsening of symptoms, increased hyperactivity, impulsivity, talkativeness, or irritability [125-127].
These symptoms have been shown to occur in approximately 3 % of children and adolescents fol-
lowing initiation or change in SSRI treatment [ 128]. These concerns have lead to the FDA-mandated
“black box” warning labels to remind physicians and patients to carefully monitor SSRI-related
side effects.

Although SSRIs have been shown to be efficacious in the treatment of pediatric OCD, complete
symptom remission occurs infrequently, and up to 42 % of individuals fail to respond to treatment
[129]. For these children, additional pharmacotherapy interventions may be utilized such as atypical
antipsychotic augmentation of SSRIs. These atypical antipsychotics are prescribed off-label and
largely rely on the modest results shown in adult OCD populations. To date, no controlled pharmaco-
logical studies utilizing atypical antipsychotics in pediatric OCD have been reported; rather, the litera-
ture consists of several case studies and open-label trials. For example, Thomsen [130] conducted an
open-label trial of 1-2 mg of risperidone-augmented SSRIs with medication-resistant adolescents and
young adults (n=17, ages 15-19 years) and found significant reductions in obsessive-compulsive
symptoms posttreatment. Similarly, Masi et al. [131] found in an open-label study (n=39, ages
12—18 years) that 5-20 mg of aripiprazole augmentation of SSRIs was successful in reducing obses-
sive-compulsive symptoms in medication-resistant cases, producing a treatment response rate of
59 %. Although the use of atypical antipsychotics in refractory cases seem promising, the lack of sup-
porting efficacy data and the high frequency of associated side effects (e.g., significant weight gain)
[132] suggest that further research in this area is warranted.
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Cognitive Behavioral Therapy

CBT for pediatric OCD consists of three main components: psychoeducation, E/RP, and cognitive
training. The first session(s) is focused on psychoeducation and rapport building. Next, a fear hierarchy
is created where the child and parents list anxiety-provoking stimuli and rank them from lowest to
highest degree of fear. Third is the core element of CBT for pediatric OCD, namely, E/RP. During
exposure sessions, children are systematically exposed to the feared stimuli outlined in the fear hier-
archy. Children gradually move from low-anxiety exposures to high-anxiety exposures, all the while
refraining from engagement in compulsions or rituals. Exposure and response prevention is based on
the notion that fear extinction can be facilitated through extended and repeated exposures to feared
stimuli. Once a child consistently habituates (i.e., experiences elevated distress at the beginning of
the exposure and eventually experiences substantial decreases in distress at the end of the exposure),
the therapist moves on to the next feared stimuli on the hierarchy. Generalization is common; even
stimuli initially perceived to be extremely anxiety-provoking are often manageable following mastery
of E/RP with lower-level stimuli during the course of treatment.

During treatment, cognitive strategies may be employed when developmentally appropriate (usually
in older children, adolescents, and sometimes bright younger children). Youth are taught to counter
maladaptive cognitive thoughts via cognitive restructuring and constructive self-talk. Cognitive
restructuring teaches children to challenge the validity of their obsessions by developing alternative
explanations for the thoughts. By doing this, the value/importance placed on the obsessions should
putatively decrease, thereby reducing the distress associated with the thoughts (i.e., shrinking the
meaning associated with a given intrusive thought). For younger children, coping phrases (“I can say
‘NO’ to OCD!”) can be helpful in competing against problematic intrusive thoughts that may emerge
(“My OCD controls me and I can’t do anything about it”’). However, therapists should use caution
when employing self-talk and other cognitive techniques, making sure the child is not substituting
self-talk and phrases provided in therapy in the place of their rituals (i.e., ritual replacement).

Treatment for pediatric OCD often occurs within the context of the family, even when a specific
family-based intervention is not implemented. As previously noted, children and adolescents with
OCD frequently involve family members in their obsessive-compulsive symptoms; family members
often aid by enabling avoidance of feared stimuli or facilitating the actual compulsions (e.g., washing
contaminated clothes, providing reassurance). Additionally, children and adolescents are substantially
embedded within the family unit and are therefore subjected to a number of variables outside of their
control (e.g., marital dysfunction, family dynamics) and are dependent on their families for support.
Because of this, individual therapy for pediatric OCD is not indicated without substantial parental
support, and structured family-based interventions have been implemented in a number of CBT
efficacy studies.

Although CBT with E/RP has been identified as an efficacious and advantageous method of treatment,
there are a number of factors that may impede treatment response (for review, see Storch et al. [133]).
Variables that are associated with poor treatment outcome include lack of insight and motivation,
expectancy factors, increased family accommodation, and the presence of comorbid disorders.
Clinically, limited insight poses to be problematic, as oftentimes individuals who are less aware of
their symptoms do not attempt to resist or control their obsessions or behaviors. Indeed, children with
poor insight have been found to have greater impairment, increased OCD symptom severity, family
accommodation, and depressive symptoms [23, 57]. Similarly, treatment expectancy and motivation
have been shown to be strong predictors of treatment outcome. Parent and child’s expectations regarding
treatment are associated with OCD symptom reduction as well as treatment adherence [134].

As previously noted, family accommodation occurs frequently in pediatric OCD [22]. Although
family members participate in rituals (e.g., providing reassurance, opening doors, washing clothes) to
reduce the child’s anxiety or anger, family accommodation is related to increased familial stress and
functional impairment [21]. The presence of comorbid disorders, particularly disruptive disorders,
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Table 2 Controlled psychotherapy trials for pediatric obsessive-compulsive disorder

Randomized-controlled

trials Intervention Duration Treatment response rates*

Barrett et al. [112] CBT with E/RP-based individual family 14 weeks Individual family = group
therapy vs. group family therapy family

Storch et al. [113] Family-based CBT with E/RP intensive Intensive: daily Intensive =weekly
(daily) vs. weekly sessions for 3 weeks

Weekly: 14 weeks
Piacentini et al. [110] Family-based CBT (FCBT) with E/RP vs. 14 weeks—12 FCBT>PRT

psychoeducation plus relaxation (PRT) sessions
POTS [54] CBT with E/RP vs. SSRI vs. combination 12 weeks Combination CBT+ SSRI>
CBT+SSRI CBT=SSRI>placebo
Asbahr et al. [119] Group CBT vs. sertraline 12 weeks Group CBT=sertraline
de Haan et al. [116] CBT vs. clomipramine 12 weeks CBT>clomipramine

4Response based upon multiple outcomes (e.g., CY-BOCS, CGI-Severity, CGI-Improvement)

can lead to attenuated treatment response [56]. Indeed, Storch et al. [57] found that the presence of
comorbid externalizing disorders (ADHD, oppositional defiant disorder, etc.) was related to lower
remission rates.

CBT for pediatric OCD has demonstrated robust treatment response rates with studies showing
that up to 90 % of children and adolescents respond to treatment (See Table 2 for an overview of CBT
efficacy trials). These studies have shown efficacy of CBT in comparison to wait lists as well as other
types of psychotherapy. For example, Piacentini et al. [110] reported in a 14-week, randomized-
controlled study (n=71, 8-17 years) that family-based CBT was superior in decreasing obsessive-
compulsive symptoms compared to individual psychoeducation/relaxation training [110]. The manual
detailing this treatment is commercially available [135]. Similarly, Barrett et al. [112] compared the
efficacy of individual family-based CBT and group family-based CBT in a 14-week randomized,
wait-list controlled trial (n=77, ages 7-17 years) and found that both groups produced significant
decreases in obsessive-compulsive symptoms relative to wait-list controls with treatment response
rates of 61 % (individual CBT) and 65 % (group CBT). In a 12-session pilot study of 5- to-8-year-olds
with OCD (n=42), family CBT was superior to family-based relaxation therapy (for the completer
sample but not the intent-to-treat sample) [136]. Among completers, remission was achieved in 69 %
of youth receiving CBT but only 20 % receiving relaxation therapy.

Few studies have compared efficacy rates between CBT and pharmacotherapy treatment. A recent
meta-analysis of randomized-controlled trials for pediatric OCD identified an effect size of 1.45 for
CBT and 0.48 for pharmacotherapy [137]. The POTS trial (Pediatric OCD Treatment Study) [54], the
largest study of its kind, compared sertraline alone, CBT alone, and combination sertraline and CBT.
Although all three groups showed significant decreases in obsessive-compulsive symptoms relative to
the placebo group, those who received CBT alone and combination CBT and sertraline showed the
greatest reductions in symptoms with effect sizes of 0.96 and 1.4, respectively (note: reductions in
CY-BOCS symptoms did not differ statistically between the CBT alone and sertraline alone groups).
Remission rates were fair with 39 % for CBT alone, 21 % for sertraline alone, and 56.3 % for combi-
nation CBT and sertraline. Notably, there was a group by site interaction, with youth receiving CBT
at the site directing CBT for the trial doing better than youth receiving CBT at the site directing phar-
macotherapy. The POTS II trial followed up the initial study in a sample of SSRI treatment-refractory
patients by comparing SSRI management alone, SSRI management with CBT instructions provided
by a physician, and SSRI management with CBT [138]. When compared to SSRI management alone,
SSRI management with CBT had greater decreases in symptoms than SSRI management with CBT
instructions (effect size of 0.85 and 0.16, respectively). It is important to note, however, that the CBT
instructions condition did not include contact with a therapist trained in CBT for OCD. A limitation
of the POTS II trial is that youth who did not respond to community SSRI treatment were recruited as
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opposed to prospectively examining SSRI partial-responders/nonresponders following a study-initiated
course of medication. Consequently, there is likely marked heterogeneity in subjects prior to random-
ization, obfuscating interpretation of the results. In an older study, DeHaan et al. [116] reported a
statistically significant advantage for CBT with an effect size of 1.58 (66 % response rate) for intensive
CBT and 1.45 (50 % response rate) for clomipramine in a 12-week trial with 22 youth ages 8—18.
Based on these few comparative efficacy trials, CBT has emerged as the most-often recommended
initial first-line treatment for youth with mild to moderate OCD [139, 140].

Pediatric Autoimmune Neuropsychiatric Disorders Associated
with Streptococcus

Prophylactics, such as penicillin and azithromycin, have been examined as novel treatment methods
for PANDAS subtype of OCD and/or tic disorder [102, 141, 142]. Garvey et al. [142] found in an
8-month, double-blind, placebo-controlled, crossover study of penicillin that penicillin was not
significantly better at decreasing neuropsychiatric symptom exacerbation relative to the placebo
group. In contrast, Snider et al. [141] reported that in a double-blind, randomized, controlled study of
penicillin and azithromycin (n=23, ages 5-9), neuropsychiatric symptom exacerbations decreased
significantly for both prophylactics. It is important to note that the use of antibiotic prophylactics for
the treatment of PANDAS-subtype OCD and/or immunoglobulin therapy (IVIG) is an experimental
treatment that should be discussed in consultation with an expert in pediatric psychoneuroimmunology.
No data suggest the benefit of surgical approaches to abate or prevent symptoms (e.g., tonsillectomy/
adenoidectomy). Behavioral treatment for PANDAS-subtype OCD is the same for non-PANDAS
OCD and is the only recommended intervention without specialty consultation [143].

Novel Treatments

To target the sizable minority that remain either unresponsive or relapse following treatment, research
has begun to focus on novel treatment methods. b-Cycloserine (DCS) is an N-methyl-D-aspartate
(NMDA) partial agonist that has been shown to enhance learning and facilitate fear extinction [144—146]
and has been examined as an adjunctive agent to CBT. Storch et al. [147] conducted a double-blind,
placebo-controlled treatment trial (n=30; ages 8—17 years) in youth with a primary diagnosis with
OCD. Results showed that those who received DCS+CBT had greater improvements at posttreat-
ment relative to those who received placebo+CBT, suggesting that DCS+CBT may enhance fear
extinction in children with OCD. Riluzole, a glutamate antagonist, has been examined as a possible
treatment method for treatment-resistant youth [89]. In a 12-week open-label trial (n=6; ages
8—16 years), Grant et al. [89] found that 4 out of 6 youth experienced substantial reductions in OCD
symptoms. Notably, no practice decisions should be based on a six-subject open trial.

Storch et al. [113] examined the efficacy of intensive (daily sessions for 3 weeks) vs. weekly (once
per week for 14 weeks) family sessions for the treatment of pediatric OCD (n=40, ages 7-17 years)
and found no differences between the two groups at posttreatment. Treatment response rates were
robust for both intensive and weekly sessions: 90 % and 65 %, respectively. Unfortunately, limited
access to highly trained providers makes E/RP inaccessible for many youth. Web-camera-based CBT
methods have been investigated as a means for treatment dissemination. In a preliminary study, Storch
et al. [148] found in a randomized, wait-list controlled study (n=31; ages 7—17 years) that
web-camera-based CBT was superior in decreasing OCD symptoms relative to the wait-list group.
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Case Follow-up

Zoe and her family participated in 12 weekly sessions of CBT with E/RP, focusing exposure on her
contamination fears and prevention of her washing rituals. In session, exposures began with Zoe
holding contaminated objects that she rated as producing distress levels of a 4 (on a scale of 0-10).
Once she habituated to these items (provided a distress rating of 0 or 1), increasingly more difficult
exposures were practiced. For example, contaminated items that she habituated to previously were
now placed together to increase the level of contamination. She held these items in her hands and
rubbed them along her arms and legs to enhance her anxiety and increase the difficulty level of the
exposure. During these sessions she was instructed to refrain from washing her hands for the rest of
the day. Between sessions, she was to practice E/RP by going into rooms that her father frequented
(his bedroom, office) and to sit in the rooms until she habituated to her anxiety. After five sessions of
E/RP, Zoe reported that she was ready for exposures that would cause her higher levels of distress
(ratings of 8—10). In session, she practiced exposures by tossing a contaminated ball back and forth
with her father. Once she habituated to the anxiety, she moved on to touching her father’s arm for
several minutes. By the following session, Zoe was able to hug her father with limited distress and
anxiety. By the 12th session, Zoe reported an improved ability to manage her contamination fears and
washing, as well as an overall decrease in anxiety. Her parents reported an increased understanding
on how to react to Zoe'’s obsessive-compulsive symptoms and how to refrain from accommodating her
symptoms. Both Zoe and her parents noted understanding on how to intervene in the future should the
obsessive-compulsive symptoms reemerge.

Conclusions

OCD in children and adolescents is an impairing neuropsychiatric syndrome that, if untreated, can
persist into adulthood and contribute to marked disability. Fortunately, efficacious treatments are
available. Exposure and response prevention has emerged as the leading empirically supported behav-
ioral treatment for pediatric OCD. Studies emphasizing these behavioral approaches within a family-
based context appear to have more robust outcomes. Although pharmacotherapy is a more readily
available efficacious treatment method than CBT, remission rates for SSRIs are lower than for CBT
with E/RP, and the potential for adverse events is higher. Additionally, a substantial minority do not
respond to CBT and/or pharmacotherapy. Consequently, current research seeks to better understand
factors that facilitate and expedite treatment, so that increasingly individually targeted and cost-effective
CBT can be disseminated. The field has already begun to examine innovative methods of treatment
dissemination in children and adolescents, such as computer-administered (via web camera) E/RP
[148]. However, further investigation into these novel treatment delivery options is warranted.
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