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Abstract: Obsessive-compulsive disorder (OCD) is a psychiatric disorder characterized by persistent
thoughts with subsequent repetitive behaviors. Interventions that are effective for adult OCD cannot
simply be generalized to pediatric OCD, since OCD in children and adolescents usually has a different
clinical presentation, etiology and course from adult OCD. Delayed and inadequate treatment
is associated with a worse prognosis, making the need for early identification and intervention
in pediatric OCD very urgent. In this paper, we reflected on the current constraints that make
early interventions for pediatric OCD unpromoted and reviewed the approaches with potential
application for early identification and early intervention in pediatric OCD, categorized by three-
level prevention stages corresponding to a clinical staging model. Since the etiology of pediatric
OCD is still unclear, primary prevention is most lacking, and early interventions for pediatric OCD
are currently focused on the secondary prevention stage, which aims to prevent the conversion of
obsessive-compulsive symptoms into full-blown OCD; tertiary prevention mostly focuses on the
alleviation of mild to moderate OCD, while interventions for co-morbidities are still in their infancy.
We closed by considering the important research questions on this topic.
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1. Introduction

Obsessive-compulsive disorder (OCD) is a psychiatric disorder characterized by in-
trusive, repeated and persistent thoughts, desires or images, with subsequent repetitive
behaviors or thinking patterns that the individual performs in an attempt to decrease the
anxiety or distress or simply according to rigid rules (i.e. compulsions) [1]. This chronic
brain disorder demonstrates a bimodal onset, with one peak at 12-14 years and another at
20-22 years [2]. Studies in adults support the notion that OCD is a lifelong chronic disor-
der, whereas studies in youth suggest that a high percentage of patients have an episodic
course [3]. As a distinctive subtype of OCD [4], pediatric-onset OCD affects around 2% to
4% of children and adolescents [5,6]. Considering that children and adolescents are in a
critical stage of physical and cognitive development, the onset of OCD during this period
may lead to additional developmental disruptions [7]. Symptoms of pediatric OCD may be
less severe, but it can persist throughout the lifespan if left untreated, causing widespread
academic, occupational and social damage and reducing the quality of life [8].

Considering that OCD is a debilitating disorder that worsens over time, and symptoms
of the disorder can begin very early on—more than half of adult OCD patients have already
exhibited subclinical symptoms in childhood [9,10]—there is an urgent need for early
diagnosis and treatment [7,11-13], especially the strategies targeting the childhood age
group [11]. Some studies have found that OCD remission rates in children are much higher
and more persistent than in adults [3,8,14]. However, the duration of untreated obsessive-
compulsive disorder remains one of the highest of all psychiatric disorders [15], with a gap
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between onset and diagnosis of approximately 7-10 years in adults and an average of more
than two years in children [16,17]. These findings are worrying, especially because a longer
disease course predicts a poorer long-term outcome [8]. Meanwhile, research on early
identification and interventions for OCD is still in its infancy [7,13]. The OCD treatment
guideline in the UK has emphasized the importance of stepped care, which aims to provide
the most effective but least intrusive treatments appropriate to a person’s needs, but it did
not indicate the concrete interventions that can be taken in the early stages [18]. Fineberg
et al. [7] conceptualized the primary, secondary and tertiary prevention of OCD based
on the clinical staging model of OCD proposed by Fontenelle and Ydticel [19]; however,
current research evidence of pediatric OCD is still very limited in constructing a complete
prevention framework.

In this article, we start with the specificities of pediatric OCD, with the goal of exploring
why effective early intervention has yet to be fully implemented. Then, we make an attempt
to complete the framework of the three-level prevention of pediatric OCD by carefully
reviewing the current research evidence that helps identify at-risk populations and perform
primary prevention for pediatric OCD and further assess the measures of the secondary
and tertiary stages of early intervention that have currently been proven to work or may
work. We close by identifying gaps in the existing literature and considering the important
research questions on this topic.

2. Why Difficult?>—A Perspective on the Characteristics of Pediatric OCD

As some of the specific disorder factors associated with OCD in youth are not common
in adults, early interventions for pediatric OCD need to prescribe the right medicine for the
right problem. Given the aim of this review, not all of the current clinical research evidence
will be reviewed in detail; only those features that have an impact on early interventions
for pediatric OCD will be included in this section.

2.1. Etiology: Diverse but Imprecise

To date, the pathogenesis and course of pediatric OCD remain unknown, with a
likely combination of various genetic, neurobiological, environmental and psychological
factors [20]. The unclear etiology makes it difficult for clinical scholars to target the precise
direction of primary prevention for pediatric OCD.

The heritability of pediatric OCD yields higher genetic loading than adult OCD [21].
Family and twin studies, heritability assessments, genetic linkage, candidate gene associ-
ation studies, genome-wide association studies (GWAS), epigenetic studies and genome
sequencing all provide strong evidence for a genetic basis for OCD [21-26]. Animal models
also have much to provide concerning the analysis of possible factors in etiology [27]. Many
candidate genes have been identified in recent years, a significant proportion of which are
related to the glutamatergic system, but finding suitable molecular therapeutic targets is
still challenging [28]. The lack of consistency and confidence also reduces the application
potential of these studies [13,25,29]. Achieving more personalized interventions requires
seeking genetic evidence that may address the phenotypic and treatment heterogeneity of
OCD [28].

From the neurobiological perspective, the cortical-striatal-thalamic circuits (CSTC) are
the most implicated in pediatric OCD [30,31]. Several models of how these fronto-striatal
loops are impaired have been put forward to explain OCD symptoms [27]. The different
activity and volume of the Anterior Cingulate Cortex, lateral and medial Orbitofrontal
Cortex, Basal Ganglia and Corpus Callosum are also found between healthy controls
and those with OCD in pediatric samples [32]. Neuroimaging methods can help us find
indicators applicable to the early identification of pediatric OCD. For example, Boedhoe
et al. [33] conducted a meta-analysis and a mega-analysis with T1-weighted MRI images
of 1830 OCD patients and 1759 control participants from datasets of the ENIGMA OCD
Working Group, indicating that the pallidum and hippocampus seem to be more critical in
adult OCD. In contrast, the thalamus seems to be key in pediatric OCD. They suggested that
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an increased thalamic volume may be an early sign of pediatric OCD and may be related to
altered neurodevelopment. Another study underscored the importance of parietal regions
in pediatric OCD, which also found more pronounced surface area deficits (mainly in
frontal regions) in medicated pediatric OCD patients [34]. The reported heterogeneity
between pediatric and adult neuroimaging findings suggests that the development of
OCD might be nonlinear, which means early intervention for pediatric OCD requires
specialization. However, it cannot be confirmed based on cross-sectional studies alone, and
longitudinal studies in neuroimaging are badly needed [27]. A final point to add is that
one study has identified similar brain loops between OCS and OCD in children, indicating
that neuroimaging studies have the potential to provide evidence for the efficacy of early
intervention for pediatric OCD [35].

The validity of the autoimmune and neuroinflammatory hypothesis of pediatric OCD
remains to be tested. Initial supportive evidence derived from the models of Sydenham’s
Chorea [36] and Pediatric Autoimmune Neuropsychiatric Disorder Associated with Strep-
tococcus (PANDAS) [37], which suggest an overactive autoimmune response in group A
Beta-Hemolytic Streptococcus (GABHS) infections can lead to obsessive-compulsive symp-
toms. Later, the immune component of pediatric OCD has been identified in many studies,
including associations with low-grade inflammation, neuro-inflammation, autoimmune
disease and neuro antibodies (especially autoantibodies against the basal ganglia) [38—45].
In recent years, translocator protein (TSPO) positron emission tomography imaging has pro-
vided a direct brain measure of inflammation. By using this technique, researchers found
greater TSPO binding within the dorsal caudate, orbitofrontal cortex, thalamus, ventral
striatum and dorsal putamen of 20 OCD patients compared to matched healthy controls,
indicating that the aberrant inflammatory processes in OCD might extend beyond the basal
ganglia to include the cortical-striatal-thalamic circuits (CSTC) [46,47]. However, the time
frame between a given streptococcal infection event and the development of OCD remains
to be clarified [41,42,48]. A large epidemiological study (N = 678,862) showed that patients
diagnosed with OCD did not actually have a higher risk of prior possible streptococcal
infection [42]. Moreover, a meta-analysis including 538 OCD cases and 439 healthy controls
showed that patients with OCD do not exhibit increased peripheral inflammation during
the course of the disease, as no consistent differences in representative biomarkers such as
TNEF-«, IL-6, IL-1f3, IL-4, IL-10 and interferon-y were found between the two groups [49].
In general, immune abnormalities cannot yet be explained as a stable and common cause
of pediatric OCD. Some scholars have suggested that “autoimmune OCD” should be dis-
tinguished as a separate subtype, requiring the establishment of specific diagnostic criteria
to distinguish cases of secondary immune-mediate OCD that account for the minority of
the overall population of OCD patients [45]. Based on current findings, it is difficult to
justify considering immunotherapy at the primary stage of intervention for pediatric OCD,
but the introduction of the treatment of pediatric acute-onset neuropsychiatric syndrome
(PANAS) [43,50] to reduce the inflammatory burden of OCD patients at tertiary prevention
could be an attractive option. Given that the generality of immunomodulatory interventions
and of the biomarkers that can predict their efficacy remains unclear [38,43,45,49,51,52], we
will not discuss in detail the role of immune reflection in secondary prevention in Section 3.

As for environmental and psychological factors, although some of them were found
to play a role in the etiology of pediatric OCD, no causality has been shown for any of
the risk factors studied [53-55]. However, the interaction between environment and genes
may be related to the causes of pediatric OCD, as higher familial aggregation [29] and
epigenetic influences [56,57] are observed in early-onset OCD. Therefore, intervention in
environmental factors (e.g., improving the environment that contributes to the expression
of genes associated with pediatric OCD) is an essential direction for primary prevention [7].
In addition, family is an important environmental factor that influences the course and
prognosis of OCD in children and adolescents; thus, it is necessary to treat patients and
their families as a whole in the early treatment of pediatric OCD. In the next section, we
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will elaborate on what existing early intervention approaches have done for environmental
factors.

2.2. Clinical Descriptions: Normal or Abnormal?

Corresponding to the Yale-Brown obsessive—compulsive scale (Y-BOCS) [58,59] for
adults, the children’s Yale-Brown obsessive—compulsive scale (CY-BOCS) is the most popu-
lar and widely used measure of pediatric OCD [60-63]. Obsession and compulsion severity
are rated on distress, frequency, interference, resistance and symptom control.

In order to effectively identify individuals in need of secondary prevention, it is
important to identify the prodrome and trajectory of pediatric OCD from existing research.
We will not meticulously discuss the characteristics of pediatric OCD in each symptom
dimension since clinical studies do not paint a consistent picture of them [64—66]. What
is of concern is to distinguish between normal and pathological situations, given that
young children often exhibit ritualized behaviors (e.g., bedtime routines and mealtime
routines) or beliefs (e.g., superstition and insistence on sameness) that are developmentally
appropriate but may reflect obsessive-compulsive symptoms (OCS) [67-69]. Currently,
normative rituals/routines and OCS are widely believed to exist on a continuum with
shared emotional, neurobiological and genetic factors, and age plays an essential role in
determining whether rituals/routines are normal or maladaptive [68]. Children’s ritualistic
behavior typically starts to decrease from age 7 [70], and children who consistently perform
high levels of rituals/routines are at risk for developing OCS [68]. According to the analysis
result of data from a longitudinal study [69], OCS trajectories can be divided into three
distinct groups. Overall, the majority of children in the study fell within the No Peak
group with low or no OCS levels at all time points. Other children can be divided into two
diametrically opposite categories: a progressive worsening or reduction in symptoms from
preschool to high school. Therefore, examining the presence of OCS in early childhood may
not be adequate to differentiate children who display normal levels of ritualistic behavior
from those who may experience heightened OCS in later life [68], nor does it help us
identify those in need of early intervention accurately. To address this issue, exploring
multiple variables is crucial for identifying at-risk populations [32], the current progress of
which will be reviewed in detail later.

Another concern that needs to be mentioned is that while the common hypothesis
regards compulsions being developed to reduce anxiety caused by obsessive thoughts, the
necessity for this criterion in pediatric OCD diagnosis needs to be reconsidered. Children
are likely unaware of why they engage in compulsive behaviors, and some deny that their
compulsions are motivated by obsession [71,72]. Furthermore, although OCD developed
during adolescence and after adolescence is usually associated with anxiety and depres-
sion, this does not hold true in childhood-onset OCD [66]. These facts not only pose a
considerable challenge to the diagnosis of pediatric OCD but also strongly challenge the
causal relationship between obsessive and compulsive symptoms [28,64].

2.3. Comorbidity: Intricate and Complex

Comorbidity often predicts a more complex course of OCD and poorer treatment
outcomes [1], also consistently related to the worsening symptom severity of subclin-
ical OCD [73,74]. Co-occurring psychopathology implies the need for transdiagnostic
identification and intervention at an early stage of tertiary prevention.

The trinity of ADHD, OCD and tic syndrome is often found in the child and adolescent
population [75-77]. Unlike adult OCD, pediatric-onset OCD is slightly more common in
boys than in girls, and an increased prevalence of comorbidity with attention deficit hyper-
activity disorder (ADHD) and tic disorders is seen in these boys [16]. Many studies have
explored common risk factors across these three disorders [78,79], but to our knowledge
effective early intervention protocols for such comorbidities are not yet available.

The comorbidities of pediatric OCD with schizophrenia and bipolar disorder are
also of concern. Pediatric OCD usually precedes these two mental disorders and might
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be an early warning flag for their possible later onset [80,81]. Recently, Preti et al. [82]
have proposed a strategy for early detection and intervention based on the co-occurring
symptoms of OCD and these two psychiatric disorders, but specific protocols and empirical
testing are still lacking.

Other Common comorbidities include major depression, anxiety disorders, disruptive
behavior disorders [12,64,83], etc.; transdiagnostic emotion-focused treatment for these
comorbidities has shown to be potentially effective, as detailed in Section 3.

Overall, we still lack sufficient cross-diagnostic studies (based on genetic, neurobi-
ological and behavioral approaches, etc.) to help us better understand the mechanism
of OCD, the identify markers of risk, and provide opportunities to develop specialized
interventions.

2.4. Insight of Patients: Insensitive and Naive

As mentioned above, although the treatment latency for pediatric OCD is considerably
shorter than that for adult OCD, two years is still a long delay if we take into account that
the average age of those youths diagnosed with pediatric OCD is only 13 [17]. In addition
to the limitations of clinical evidence, there are also factors in the patients themselves that
prevent them from getting early intervention.

The most significant barrier to early intervention for children and adolescents is
that they may not know they need it. Compared to adults, children are less able to
articulate their obsessional thoughts, often lack the mature insight to recognize that their
compulsive psychological experiences are unreasonable [13,16] and lack the vocabulary
and comprehension to express what is happening to them. Moreover, children may not be
able to separate reality from fantasy, making it difficult for them to question the validity
of the connection between their thoughts and behaviors. They can sincerely believe that
their rituals are necessary [84]. In other cases, younger children showed simply subclinical
OCD symptoms but did not meet all the diagnostic criteria for full-blown OCD. They do
not personally experience anxiety or distress about engaging in repetitive behaviors but
only show irritation when interrupted or interfered with. Even those familiar with these
symptoms may be unaware of the role that the brain plays in OCD and may mistakenly
believe they can solve the problem [8,84]. A lack of awareness about pediatric OCD and
understanding of its neurological basis are the two main obstacles to timely diagnosis and
treatment.

Another factor deterring children from seeking help for OCD is that they may be
ashamed of their symptoms or afraid of seeming crazy. Those obsessive thoughts of sex
or hurting someone in their mind can make them feel guilty and prevent children from
sharing them with anyone who might reach out.

In summary, the unique nature of pediatric OCD and the cognitive limitations of
children and adolescents remind us that simply applying the treatment of adult OCD
to pediatric OCD individuals may not work. Systematic identification, prevention and
intervention for pediatric OCD require specialized research and knowledge to guide, which
will be reviewed in detail in the following sections.

3. Primary, Secondary and Tertiary Prevention of Pediatric OCD

Applying the concept of the three-level prevention to early intervention for OCD has
been called for by many scholars [7,11,13]. Primary prevention aims at preventing the
development of OCS. Secondary prevention is identifying and treating individuals who
develop OCS to prevent progression to full-blown OCD. Finally, tertiary prevention reduces
the significant comorbidity and minimizes the impact of OCD once individuals have been
diagnosed [7,11]. At present, early interventions for OCD achieved in the clinical field are
focused on the stage of secondary prevention. However, in this paper we suggest that all
three prevention levels should be taken into account. We will then separately discuss the
implementation of each level of prevention in pediatric OCD.
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3.1. Primary Prevention

The achievement of primary prevention requires, at least, the precise identification
of at-risk individuals for pediatric OCD and the implementation of a specific approach to
improve their resilience and resistance to OCD symptoms developing. However, limitations
in understanding the etiology of pediatric OCD have led to very little progress in either
aspect. In the following, we will review the new approaches that have emerged in recent
years that may help advance the identification of at-risk populations and provide an outlook
on advisable directions for primary prevention.

3.1.1. Polygenic Risk Scores (PRS)

Although existing genetic studies cannot yet help us determine the exact etiology of
pediatric OCD, it may be feasible to identify at-risk groups with the help of Polygenic
Risk Scores (PRS). Based on GWAS findings, PRS reveals an individual’s genetic risk of
developing a disease by detecting all the risk alleles carried by the individual and weighting
them according to their effects [85].

It has been found that the OCD PRS can significantly predict an individual’s OCD
status, and the personality trait of harm avoidance mediates the association between OCD
PRS and OCD diagnosis [86]. Similarly, the potential of the application of PRS in identifying
subclinical populations of pediatric OCD was also demonstrated in another study;, as it was
discovered that polygenic risk for OC traits was associated with OCD case/control status
and vice versa [87]. However, the cross-race consistency of PRS results remains to be tested,
and the large-scale clinical adoption of PRS for risk assessment and disease diagnosis is
still not achievable [13].

One study also investigated whether PRS could be used to predict treatment outcomes
in OCD, although the outcome could not demonstrate its practicality [88]. This result needs
to be verified by more investigation.

3.1.2. Identifying Endophenotypes

Endophenotypes are inheritable intrinsic traits between the genes and the extrinsic
phenotype. They can be found both in patients and their unaffected relatives [89], and need
to be measured by neurobiological, biochemical, neuroanatomical, cognitive and neuropsy-
chological laboratory techniques [90]. Because endophenotypes are more closely related
to the underlying genetic basis than the behavioral phenotypes and are less influenced
by genetic and environmental heterogeneity than the disease itself, they are thought to be
more helpful in identifying the genetic variants, etiology and the pathophysiological basis
of the disease [89]. By identifying the endophenotypes of pediatric OCD, we can further
precisely locate the genes affecting those endophenotypes and thus learn about the biologi-
cal pathways affecting disease susceptibility, which could help us to identify populations
at high risk for pediatric OCD and inform potential targets for early intervention [28,89,91].

A systematic review focused on the currently proposed neurocognitive endopheno-
types of pediatric OCD in 43 studies, finding that abnormal action monitoring is considered
a robust endophenotypic feature of pediatric OCD, which has been confirmed by high
amplitudes of ERN and abnormal activation in ACC; intolerance of uncertainty, possible
impairment of planning ability and the hyperactivity of the frontoparietal regions in work-
ing memory tasks are potential endophenotypes, though the results of the available studies
are inconsistent [92]. A recent study has provided insights into error-related brain activity
in pediatric OCD by time-domain and time-frequency analysis, suggesting that pediatric
OCD may be characterized by enhanced error monitoring (i.e., greater theta power) and
post-error inhibition (i.e., greater beta power) [93]. However, the participants selected for
the study were only pediatric OCD patients, which means the current result has not been
validated in their unaffected relatives. Therefore, it remains to be tested whether this can
be considered a neurobiological marker for screening at-risk populations.

In addition, deficits in cognitive flexibility and response inhibition, which are com-
monly found in adult OCD, have not been demonstrated as neurocognitive at-risk markers
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in pediatric OCD [92,94], suggesting that the cognitive function of our pediatric OCD
patients may not be impaired at the onset, but will gradually lead from neurological dys-
function to cognitive impairment during the course of disease progression [95]. Therefore,
more attention should be paid to neurological dysfunction rather than abnormalities in
cognitive-behavioral performance.

Linking candidate neuropsychological endophenotypes to single nucleotide polymor-
phisms (SNPs) in genotypes could help us to confirm whether these intrinsic traits are
associated with any candidate genes for OCD and, thus, how endophenotypes interact
with genes, environment and disease [92]. A recent study has combined neuroimaging
analysis, GWAS and PRS to investigate genetic variants associated with pediatric obsessive-
compulsive behaviors (OCB) and imaging endophenotypes, meanwhile determining the
relationship between brain activity and pediatric OCB. However, no significant results have
been found so far [96]. More research is needed in this field.

Besides, it is now widely recognized that psychiatric disorders are heterogeneous;
thus, not everyone with a disorder can be expected to have the same endophenotype, nor
are endophenotypes necessarily disorder-specific [89], which is vital for understanding
the genetic basis of comorbidities and may contribute to tertiary prevention, yet practice
evidence is lacking.

3.1.3. Psychoeducation and Life Style Interventions

Given that the target population for primary prevention has not yet shown typical
OCS, the intervention approach for them should be different from that for patients with
psychiatric disorders.

The relatively viable natural candidate is psychoeducation. Psychological education
in primary interventions is expected to raise people’s awareness of pediatric OCD and help
parents identify their children’s risk traits early [11,19,97]. However, these strategies have
not been fully evaluated, and we have no idea whether psychoeducation is likely to be
effective in protecting against pediatric OCD.

Another helpful attempt is lifestyle intervention. Potential intervention targets sup-
ported by current research evidence are developing anti-inflammatory diets and increasing
physical activity [98]. Other researchers have suggested that interventions should focus
on reducing stress and improving sleep quality [19]. These proposals have also yet to be
empirically tested.

Finally, as mentioned before, the difficulty in implementing primary prevention lies
not only in our limited knowledge of the etiology of pediatric OCD but also in the fact that
at-risk individuals without clinical symptoms are not motivated to seek help. Therefore,
the scientific awareness of pediatric OCD should be widespread in the general population,
requiring numerous professionals’ involvement.

Overall, psychoeducation is currently the most viable intervention in the primary
prevention stage. We believe the involvement of schools will contribute to spreading its
impact. For example, providing educational lectures and courses at all grade levels in
school to enable more students and their parents to tell if they are at high risk (e.g., having
a family history of OCD) may help bridge the target population and other prevention
strategies that are appropriate for them. We also consider introducing neuropsychological
tests that do not require complex equipment into the routine health examination program
for all populations as a cost-effective way to help with early identification, which also has
great potential for future applications. As for PRS and neuroimaging, which require the
support of complex equipment and technical expertise, it is difficult to achieve population-
wide application. When they do become available for clinical use, making these techniques
available to children and adolescents with a family history of OCD is the primary goal we
believe we should strive to achieve, although this process still faces the challenges of ethics,
health economics and the availability of resources to action, etc. [99].
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3.2. Secondary Prevention

In the secondary prevention phase, it is necessary to identify patients with obsessive-
compulsive symptoms early and to enable them to be treated as soon as possible to avoid the
development of full-blown OCD. Current identification methods, as well as interventions
that contribute to secondary prevention, will be reviewed in this section.

3.2.1. Screening for Early Symptoms

Clinicians should monitor obsessive-compulsive symptoms in children and adoles-
cents, even if they are not currently perceived or complained about by the subject [100].
The school should also be actively involved in this process, considering that students spend
so much time on campus. Nevertheless, the efforts of school psychologists in this area have
been minimal [101,102]. Several studies have identified potential subthreshold/early symp-
toms of OCD. For example, symptoms of the symmetry and order dimensions (detected
by the Dimensional Yale-Brown Obsessive-Compulsive Scale, DY-BOCS [103]) that have
been found to have the earliest onset (13.6 & 8.6) [104]; “Can’t get mind of certain thoughts”
and “Fears might think or do something bad” are the most common symptoms among
those who exhibit high OCS in early childhood [69], while “Repeats certain acts over and
over” is the most common symptom among those who exhibit high OCS in adolescent
periods (detected by the eight-item Obsessive-Compulsive Scale [105]). As mentioned in
Section 2.2, a precise distinction needs to be made between normal rituals/routines and
maladaptive OCS in the evaluating process, and age is currently the most helpful basis for
clinicians to make judgments [68].

Not all early symptoms will turn into full-blown OCD [106]. Based on current knowl-
edge, children and adolescents with OCS are more likely to develop full-blown OCD if
they present with other risk factors such as parents with OCD [107,108], maladaptive
parenting style [107], attention problems [69], anxiety and depression disorder [74,109] at
the same time. Therefore, the abovementioned factors must be carefully investigated while
monitoring for OCS.

Long-term follow-up testing is recommended, with immediate intervention if symp-
toms continue to deteriorate.

3.2.2. Bibliotherapy

Bibliotherapy is the use of books or stories for therapeutic purposes to help an indi-
vidual gain insight into his or her problems [84]. It not only helps children to understand
complex concepts better and cope with frustrating news but also helps clinicians and
parents who have difficulty describing the nature of a diagnosis of a disease to their chil-
dren [84]. All kinds of books can be used for bibliotherapy, including poetry, storytelling,
fiction or nonfiction [110]. It can educate readers, provide insights, encourage discussion,
provide solutions to problems or new ways of looking at them and make people realize
that they are not alone in their situation [111].

Attempts have been made to use bibliotherapy for the secondary prevention of pe-
diatric OCD. Amazing Adam and the Secret Spell is an illustrated book written for children
ages 6-10 who are experiencing symptoms of OCD, designed to help readers identify and
understand their obsessive-compulsive symptoms, overcome shame and encourage them
to seek treatment [84]. So far, readers’ feedback has proven its promising application, yet
the large-scale dissemination and output of more language versions of the same type of
picture book are still lacking.

Another use of bibliotherapy in pediatric OCD early intervention is showing chil-
dren how to process self-help cognitive-behavioral therapy (CBT). Cognitive-behavioral
therapy is a first-line treatment for OCD in children and adolescents in line with a robust
evidence base [100,112]. Some examples of CBT that individuals can implement include
activity scheduling, goal setting and cognitive restructuring. Until now, there have been
at least three CBT self-help books written specifically for children and adolescents with
OCD [113-115], but studies of the effectiveness of such books as an intervention in clini-
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cal settings are scarce; therefore, their effectiveness and applicability need to be further
confirmed [112].

3.2.3. Novel Digital Interventions

The popularity of smartphones and smart electronic wearables provides new opportu-
nities for the early identification of intervention in pediatric OCD.

First, the development of digital phenotypes has led to more observable indicators for
the early identification of obsessive-compulsive disorder. For example, some forms of the
problematic use of the Internet (PUI) associated with OCD (e.g., repeatedly checking social
media, digital hoarding, etc.) can be accurately recorded by digital media. In turn, clinicians
can use big data analysis to identify individuals who exhibit digital obsessive-compulsive
symptoms [27,116,117].

At the same time, the web-based self-assessment questionnaire also showed good
sensitivity and sufficient specificity for detecting OCS when compared with a full-length
structured clinical interview. This form of measurement can effectively make it easier
for more patients and at-risk individuals to identify and monitor their mental health
status [116].

Furthermore, a smartphone app for conducting CBT interventions for OCD has been
proven effective, allowing patients to perform relevant CBT exercises at home to recognize
and improve their emotions and maladaptive cognitions, helping to reduce OCD-related
beliefs and symptoms [118].

Finally, the proactive use of webcams and smartphone cameras gives clinicians the
opportunity to monitor individuals” behavior in the natural environment and the possi-
bility to intervene remotely with CBT, which can significantly reduce the cost of disorder
treatment and achieve early detection and intervention for secondary prevention [117].

A professional team has developed an enhanced cognitive behavioral therapy (eCBT)
package for pediatric OCD, including a smartphone app with psychoeducational tools,
OCD-related symptom assessment tools and ERP training guidance tools for pediatric OCD
patients and their parents. It also contains a video conferencing platform that supports
face-to-face therapy sessions using a webcam. The effectiveness of this package has been
preliminarily proven to have positive treatment outcomes, and it is expected to see more
integrated online intervention products promoted in the population in the future [119,120].

3.3. Tertiary Prevention

To date, the duration of illness before treatment was the only stable predictor of
long-term course in pediatric OCD [3,121]. Evidence from multiple studies suggests that
longer untreated illness duration is associated with many unwanted outcomes, including
higher rates of comorbidity and disability, greater family accommodation [122,123], poorer
treatment response [124-126] and more delayed [127] and less frequent remissions [128].
Therefore, clinicians should provide patients with treatment as early as possible after
symptoms have reached the severity of a clinical diagnosis of OCD. According to existing
studies, it is not confirmed whether factors such as the severity of symptoms, family ac-
commodation, family history of OCD and comorbidities are associated with a long-term
course [3,121], but they are usually related to treatment response and symptom/diagnostic
remission [129-131]. Improving existing evidence-based treatment protocols to enable
patients to receive adequate, specific treatment early is essential to enhance tertiary preven-
tion. We will elaborate on current options for the potentially more effective evidence-based
treatment of pediatric OCD in the following.

3.3.1. Pharmacotherapy and Psychotherapy: Alone or in Combination

Effective pharmacological and psychological treatments for pediatric OCD have been
established and in clinical use for many years [132]. Among the pharmacological treatments,
selective serotonin reuptake inhibitors (SSRIs) are considered the first-line option for
pediatric OCD patients [133,134], including fluoxetine, fluvoxamine, sertraline, paroxetine
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and escitalopram, etc. Patients may respond differently to various medications, and in cases
of non-response or inadequate response to one SSRI, another SSRI should be tried [117].
Psychotherapies such as cognitive behavioral therapy (CBT), especially with exposure and
response prevention (ERP), are also recommended treatments for children and adolescents
with OCD [100,135].

A network meta-analysis showed that the effects of accepting CBT alone and combined
with drug therapy were comparable and better than those for youths with mild and
severe pediatric OCD [136]. Recently, a retrospective study also showed that one-third
of the children and adolescents in the sample did not respond to treatment with SRIs
alone, and the existence of symmetry/hoarding symptoms is also associated with poorer
response to pharmacological treatments [137]. However, not all patients can benefit from
a single CBT treatment in the early treatment phase; for children and adolescents with a
family history of OCD, only CBT combined with SSRIs treatment may result in significant
improvement [130].

Evidence suggests that medication is not preferred for the early treatment of pedi-
atric OCD compared to CBT. When making specific clinical decisions, information on the
patient’s characteristics, such as the family history of OCD and clinical presentation of
symptoms, must be considered to optimize treatment planning and provide more accurate
prognostic information. More longitudinal studies are required to explore which treatment
options are more resistant in reducing relapse and chronic functional disability in the long
term.

3.3.2. Family-Based Treatment

Considering that children are deeply embedded in family units, the prospects for
intervention in the family environment in tertiary prevention are of great concern.

One of the most well-studied structures of family factors in pediatric OCD is family
accommodation (FA), which refers to the act of parents, siblings, or partners accommodat-
ing the high-risk individual’s requests to comply with their compulsions in order to avoid
or alleviate distress. It is associated with a greater severity of OCD symptoms, more impair-
ment and poorer treatment outcomes [138-140]. Reducing FA is considered a promising
intervention in all three levels of prevention. However, in this review we only mention it
in the third stage because the impact of FA on full-blown OCD has been most intensively
studied, while evidence from longitudinal studies that could demonstrate the efficiency of
interventions for FA in the primary and secondary prevention stages of pediatric OCD is
still lacking [7,11].

Related to the increase in FA are greater parent—child conflict and parental blame. It
takes time and effort for parents to adjust to their child’s compulsive behaviors; therefore,
a child’s compulsion or avoidance is not tolerated every time. When a parent refuses
to accept the behavior of their child with pediatric OCD, the child may show anger or
behavioral outbursts [141,142]; in addition, the parent may feel guilty or have more blame
expressed toward the patient [20,143]. All of these can affect treatment outcomes [144].
Therefore, the role of family-based intervention approaches for pediatric OCD cannot be
underestimated.

There are many ways that parents can be involved in their child’s OCD treatment
process. Psychoeducation is one of the available forms; it can be conducted for parents
alone or as part of family-based CBT (FCBT) treatment for different purposes, such as
increasing parents’ knowledge of mental health, helping create a more supportive family
environment, improving their parenting styles and raising parents” awareness of FA [20].
Furthermore, FCBT interventions include teaching parents to reduce FA, training them
to assist their children with homework and ERP therapy and helping parents identify
and cope with the pain and anxiety they feel when facing their child’s OCD [145-148].
Studies have shown that these FCBT techniques have similar effects on parents and OCD
children [145]. Parents should also learn to properly communicate with their children about
thoughts and emotions [20]. Group FCBT has also provided a new approach to parental
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involvement, although the current evidence suggests that it is not as effective as individual
FCBT [145]. To our knowledge, no current studies have compared the efficacy of FCBT with
conventional CBT for pediatric OCD, but given the high familial heritability of pediatric
OCD [29], promoting family-based treatment is a necessary complement to traditional
first-line psychotherapy.

3.3.3. Transdiagnostic Treatment

Although the DSM-5 constructed classification system for mental disorders is domi-
nant in clinical practice, which has detailed diagnostic criteria for OCD, it also acknowl-
edges that the symptoms in the current diagnostic criteria are not specific to OCD alone.
There are 14 other disorders (or disorder classes) whose symptoms also broadly fit these
criteria, and even after a careful differential diagnosis, co-morbidities remain in many
cases [149,150]. As a result, there are calls for the creation of new biologically relevant
transdiagnostic traits linking genes, molecules, cells, neural circuits and behavioral mani-
festations across multiple diseases [149]. The therapeutic approaches thus extended will
focus on the link between neurocognitive markers and treatment response.

In pharmacotherapy, some studies have begun to investigate whether neurological
markers (e.g., OFC gray-matter volume) shared by OCD with other mental disorders can be
used as predictors of the treatment response for SSRIs [151] in order to assist in determining
the optimal medication dose when coping with co-morbidities in clinical decision making,
though current studies have not obtained stable results at present, and study samples in
children and adolescent populations are lacking.

As for psychotherapy, principle-driven intervention protocols that target underlying
shared mechanisms of comorbidities rather than symptoms complement evidence-based
treatment [152]. An emotion-focused transdiagnostic intervention therapy, the Unified Pro-
tocols for Transdiagnostic Treatment of Emotional Disorders in Children and Adolescents
(UP-C/UP-A) [153], has been shown with significant improvement in obsessive-compulsive
symptoms in children and adolescents. However, the samples selected for this study were
all patients with anxiety/depression disorders; it is unclear whether equivalent effects
would be seen in patients with OCD co-morbidities [154].

In addition, the potential application of a non-invasive neurostimulation technique,
transcutaneous auricular vagus nerve stimulation (taVNS), is of interest to treat neurode-
velopmental disorders in children and adolescents. It has been shown that by targeting
stimulation sites and parameters, taVNS has modulatory effects on cortical and subcortical
brain regions associated with the neuropathology of ADHD, DBD, ASD and OCD, etc.,
further helping regulate some impaired social-emotional functions that are impaired in
them [155-158]. This technique has an extensive potential application for reducing func-
tional impairment in the tertiary prevention phase of pediatric OCD and deserves to be
studied on a larger scale in the pediatric population.

4. Discussion

The demand for early identification and intervention in OCD has persisted for many
years; however, systematic and long-term practical approaches are still limited, especially
in pediatric OCD. This is mainly because the diagnosis of pediatric OCD is more difficult,
the comorbidity is more specific and the etiology of pediatric OCD presents differences
from that of adult OCD, so those interventions for adults cannot be simply applied to
children and adolescents. In this article, we review approaches with potential application
for early identification and early intervention in pediatric OCD, categorized by three-
level prevention stages corresponding to the clinical staging model of OCD proposed by
Fontenelle and Yiicel [19]. The general pattern is shown in Table 1.
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Table 1. Primary, secondary and tertiary prevention corresponding to the clinical staging models of pediatric OCD !.

; 2
OCD Staging Symptoms Risk Factors Prevention Levels Identification Proposed Intervention

Levels (CY-BOCS Scores)

Watchful observation 4 *,
psychoeducation,

Stage 0 NA 3(0) Primary prevention
lifestyle intervention
. . Polygenic risk scores
Stage 0A Family history of OCD or (PRS), neuroimaging,
neural vulnerabilities .
neuropsychological tasks
Stage 0B Environmental risk factors * NA
Family history of OCD or Polygenic risk scores
Stage 0AB neural vulnerabilities AND (PRS), neuroimaging,
environmental risk factors * neuropsychological tasks
Family history of OCD or . .
L DSM-5, CY-BOCS, cognitive behavioral workshops,
Subthreshold neural vulnerabilities . . . 12 .
Stage 1 (1-13) AND/OR Secondary prevention neuroimaging, bibliotherapy, self-support digital
. . neuropsychological tasks interventions
environmental risk factors
CBT and/or
Stage 2 Mild to moderate Variable Tertiary prevention DSM-5, CY-BOCS SSRIs, parental 1n\.lolver‘nent treatments,
(14-30) non-invasive
neurostimulation
Stage 2A 5
Stage 2B °
Severe .
Stage 3 (31-40) Variable NA DSM-5, CY-BOCS
Stage 3A SSRIs and CBT, nontmvaswe
neurostimulation
SSRIs and CBT, invasive
Stage 3B . . -
neurostimulation, psychiatric surgery

! This table refers to the OCD staging model proposed by Fontenelle and Yiicel [19]. 2 The severity of symptoms was classified according to Lewin et al. [159]. ® NA = not available;
4 * = no evidence supporting efficacy as of now. ® The substage level of stage 2 represents different courses of pediatric OCD. Stage 2A corresponds to the first episode of pediatric
OCD, and Stage 2B corresponds to Multiple episodes or chronic pediatric OCD. This review focuses on early interventions and does not cover refractory OCD; therefore, stage 3 is not

mentioned in detail in the article.
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Overall, there is little research evidence for primary prevention, and prospective
randomized controlled trials are badly needed to validate the identification of high-risk
populations and early intervention. The secondary prevention phase is relatively well
established but has yet to be widely promoted, especially in cross-cultural contexts. Ter-
tiary preventions are improvements on traditional psychological and pharmacological
treatments, with more promising results in terms of proving their effectiveness, but inter-
vention for comorbidities is still in its infancy. All three stages of intervention approaches
lack prospective longitudinal controlled studies of child and adolescent populations to
demonstrate long-term impact (e.g., the reduction of morbidity, progression of symptoms,
or retention of children’s ability to reach developmental milestones).

In order to advance effective early identification and intervention in pediatric OCD,
the following questions await adequate empirical research in the future.

First and foremost, more attention needs to be paid to pathogenesis, which affects the
possibility of early identification and is crucial for selecting indicators for the effectiveness
of treatment. Because of more new neuroscience tools being developed and the relatively
low cost of exome sequencing, we can now test for causality by manipulating neural loops
in animal models. Mechanistic studies in animal models may provide information about
potential new therapeutic targets for OCD [160]. The habit hypothesis also provides impor-
tant clinical insights about effectively interrupting the reinforcement cycle of OCD [7,117],
which may contribute to preventing OCS from converting to full-blown OCD. It is of equal
importance to study the natural course of pediatric OCD, as it may help identify at-risk
children and adolescents early. As mentioned above (see Section 2.2 for more details), Luke
et al. have set an excellent example [69]. Furthermore, we still need more information about
factors that can influence the development of the severity and amount of OCS; prospective
longitudinal studies on this topic will be precious in helping us to identify populations
that are in greater need of benefit from psychological education and symptom observation
in early life [32]. Attention should be drawn to the fact that all findings shown to be
robust in adult OCD require re-testing in the child and adolescent population to verify their
applicability in pediatric OCD.

Second, the potential application of non-invasive neurostimulation techniques (such
as r'TMS and tDCS) in pediatric OCD also deserves attention. Such techniques are widely
used in treating OCD in adults [27,117] but have not been adopted for pediatric OCD
interventions. Since such techniques have specific targets for stimulation and can directly
modulate the activity of the corresponding brain regions, they may be very promising in
the field of transdiagnostic interventions for pediatrics. The most effective stimulation
targets selected for rTMS in adult OCD, such as DLPFC, OFC, SMA and mPFC-ACC, were
all determined based on consistent results obtained from numerous previous neuroimaging
studies [161,162]. In light of that, further neuroimaging studies in pediatrics remain
necessary. Existing results are insufficient to help us pinpoint which brain regions are
critical to improving OCD symptoms in children and adolescents through non-invasive
neurostimulation. Meta- and mega-analysis based on worldwide data from existing studies
would also significantly contribute to this goal, which calls for a global collaboration [163].

Furthermore, all the early intervention programs should be tested for cross-cultural
adaptability. Whether the findings obtained in western developed countries with white
populations are still valid in other corners of the world and whether available intervention
approaches can benefit people of different cultural backgrounds and social statuses are
matters for researchers and clinical psychologists to consider.

5. Conclusions

Early identification and intervention for pediatric OCD require specific theoretical
guidance and research evidence to support them. The proposal of hierarchical prevention
strategies guided by a clinical staging model is promising; however, it requires greater
investment in research on the pathogenesis of pediatric OCD as well as the long-term and
large-scale effectiveness of established early intervention approaches.



Brain Sci. 2023, 13, 399 14 of 20

Author Contributions: Writing—original draft preparation, X.L.; writing—review and editing, Q.F.
All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the National Natural Science Foundation of China (81771460),
Shanghai Jiao Tong University "star of Jiao Tong University" medical engineering cross research fund
key project (YG2021ZD28), General project of Shanghai Municipal Health Commission (202140054),
Academic Leader of Health Discipline of Shanghai Municipal Health Commission (2022XD025) and
Key Laboratory of Psychotic Disorders (13dz2260500).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Association, A.P. Diagnostic and Statistical Manual of Mental Disorders: DSM-5, 5th ed.; American Psychiatric Publishing: Washing-
ton, DC, USA, 2013.

2. Dell’Osso, B.; Benatti, B.; Hollander, E.; Fineberg, N.; Stein, D.J.; Lochner, C.; Nicolini, H.; Lanzagorta, N.; Palazzo, C.; Altamura,
A.C; et al. Childhood, adolescent and adult age at onset and related clinical correlates in obsessive-compulsive disorder: A
report from the International College of Obsessive-Compulsive Spectrum Disorders (ICOCS). Int. J. Psychiatry Clin. Pract. 2016,
20,210-217. [CrossRef] [PubMed]

3. Mancebo, M.C.; Boisseau, C.L.; Garnaat, S.L.; Eisen, J.L.; Greenberg, B.D.; Sibrava, N.J.; Stout, R.L.; Rasmussen, S.A. Long-term
course of pediatric obsessive-compulsive disorder: 3 years of prospective follow-up. Compr. Psychiatry 2014, 55, 1498-1504.
[CrossRef]

4. Leckman, J.E; Bloch, M.H,; King, R.A. Symptom dimensions and subtypes of obsessive-compulsive disorder: A developmental
perspective. Dialogues Clin. Neurosci. 2009, 11, 21-33. [CrossRef]

5. Douglass, HM.; Moffitt, T.E.; Dar, R.; McGee, R.O.B,; Silva, P. Obsessive-Compulsive Disorder in a Birth Cohort of 18-Year-Olds:
Prevalence and Predictors. J. Am. Acad. Child Adolesc. Psychiatry 1995, 34, 1424-1431. [CrossRef] [PubMed]

6. Vivan, A.d.S.; Rodrigues, L.; Wendt, G.; Bicca, M.G.; Braga, D.T.; Cordioli, A.V. Obsessive-compulsive symptoms and obsessive-
compulsive disorder in adolescents: A population-based study. Braz. J. Psychiatry 2013, 36, 111-118. [CrossRef] [PubMed]

7. Fineberg, N.A.; Dell’'Osso, B.; Albert, U.; Maina, G.; Geller, D.; Carmi, L.; Sireau, N.; Walitza, S.; Grassi, G.; Pallanti, S. Early
intervention for obsessive compulsive disorder: An expert consensus statement. Eur. Neuropsychopharmacol. 2019, 29, 549-565.
[CrossRef]

8. Micali, N.; Heyman, I.; Perez, M.; Hilton, K.; Nakatani, E.; Turner, C.; Mataix-Cols, D. Long-term outcomes of obsessive—
compulsive disorder: Follow-up of 142 children and adolescents. Br. J. Psychiatry 2010, 197, 128-134. [CrossRef]

9.  Anbholt, G.; Aderka, I.; Van Balkom, A.; Smit, J.; Schruers, K.; Van Der Wee, N.; Eikelenboom, M.; De Luca, V.; Van Oppen, P. Age
of onset in obsessive-compulsive disorder: Admixture analysis with a large sample. Psychol. Med. 2014, 44, 185-194. [CrossRef]

10. Franklin, MLE.; March, J.S.; Garcia, A. Treating Obsessive-Compulsive Disorder in Children and Adolescents; American Psychological
Association: Washington, DC, USA, 2007.

11. Brakoulias, V.; Perkes, LE.; Tsalamanios, E. A call for prevention and early intervention in obsessive-compulsive disorder. Early
Interv. Psychiatry 2018, 12, 572-577. [CrossRef]

12.  Burchi, E.; Pallanti, S. Diagnostic issues in early-onset obsessive-compulsive disorder and their treatment implications. Curr.
Neuropharmacol. 2019, 17, 672-680. [CrossRef]

13. Fontenelle, L.F; Nicolini, H.; Brakoulias, V. Early intervention in obsessive-compulsive disorder: From theory to practice. Compr.
Psychiatry 2022, 119, 152353. [CrossRef] [PubMed]

14. Melin, K.; Skarphedinsson, G.; Skérsiter, I.; Haugland, B.S.M.; Ivarsson, T. A solid majority remit following evidence-based OCD
treatments: A 3-year naturalistic outcome study in pediatric OCD. Eur. Child Adolesc. Psychiatry 2018, 27, 1373-1381. [CrossRef]

15. Altamura, A.C.; Buoli, M.; Albano, A.; Dell’'Osso, B. Age at onset and latency to treatment (duration of untreated illness) in
patients with mood and anxiety disorders: A naturalistic study. Int. Clin. Psychopharmacol. 2010, 25, 172-179. [CrossRef] [PubMed]

16. Walitza, S.; Van Ameringen, M.; Geller, D. Early detection and intervention for obsessive-compulsive disorder in childhood and
adolescence. Lancet Child Adolesc. Health 2020, 4, 99-101. [CrossRef]

17.  Zellmann, H.; Jans, T.; Irblich, B.; Hemminger, U.; Reinecker, H.; Sauer, C.; Lange, K.W.; Tucha, O.; Wewetzer, C.; Warnke, A.
Children and adolescents with obsessive-compulsive disorders. Z. Fur Kinder-Und Jugendpsychiatrie Und Psychother. 2009, 37,
173-182. [CrossRef]

18. National Collaborating Centre for Mental, H. Obsessive-Compulsive Disorder. In National Institute for Health and Care Excellence:
Guidelines; The British Psychological Society & The Royal College of Psychiatrists: Leicester, UK, 2006.

19. Fontenelle, L.E; Yiicel, M. A Clinical Staging Model for Obsessive-Compulsive Disorder: Is It Ready for Prime Time? EClini-

calMedicine 2019, 7, 65-72. [CrossRef] [PubMed]


http://doi.org/10.1080/13651501.2016.1207087
http://www.ncbi.nlm.nih.gov/pubmed/27433835
http://doi.org/10.1016/j.comppsych.2014.04.010
http://doi.org/10.31887/DCNS.2009.11.1/jfleckman
http://doi.org/10.1097/00004583-199511000-00008
http://www.ncbi.nlm.nih.gov/pubmed/8543509
http://doi.org/10.1590/1516-4446-2013-1113
http://www.ncbi.nlm.nih.gov/pubmed/24165685
http://doi.org/10.1016/j.euroneuro.2019.02.002
http://doi.org/10.1192/bjp.bp.109.075317
http://doi.org/10.1017/S0033291713000470
http://doi.org/10.1111/eip.12535
http://doi.org/10.2174/1570159X16666180426151746
http://doi.org/10.1016/j.comppsych.2022.152353
http://www.ncbi.nlm.nih.gov/pubmed/36341748
http://doi.org/10.1007/s00787-018-1137-9
http://doi.org/10.1097/YIC.0b013e3283384c74
http://www.ncbi.nlm.nih.gov/pubmed/20305566
http://doi.org/10.1016/S2352-4642(19)30376-1
http://doi.org/10.1024/1422-4917.37.3.173
http://doi.org/10.1016/j.eclinm.2019.01.014
http://www.ncbi.nlm.nih.gov/pubmed/31193644

Brain Sci. 2023, 13, 399 15 of 20

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Townsend, A.N.; D’Souza, ] M.; Guzick, A.G.; Storch, E.A. Obsessive-Compulsive Disorder in Children and Adolescents. In
Handbook of Child and Adolescent Anxiety Disorders; Springer: Berlin/Heidelberg, Germany, 2023; pp. 331-346.

Arnold, P.D.; Askland, K.D.; Barlassina, C.; Bellodi, L.; Bienvenu, O.; Black, D.; Bloch, M.; Brentani, H.; Burton, C.L.; Camarena, B.
Revealing the complex genetic architecture of obsessive-compulsive disorder using meta-analysis. Mol. Psychiatry 2018, 23, 1181.
Consortium, B.; Anttila, V.; Bulik-Sullivan, B.; Finucane, H.K.; Walters, R.K.; Bras, J.; Duncan, L.; Escott-Price, V.; Falcone, G.J.;
Gormley, P. Analysis of shared heritability in common disorders of the brain. Scienice 2018, 360, eaap8757. [CrossRef]
Mattheisen, M.; Samuels, ].E.; Wang, Y.; Greenberg, B.D.; Fyer, A.].; McCracken, ].T.; Geller, D.A.; Murphy, D.L.; Knowles, ].A;
Grados, M.A. Genome-wide association study in obsessive-compulsive disorder: Results from the OCGAS. Mol. Psychiatry 2015,
20, 337-344. [CrossRef]

Nicolini, H.; Arnold, P.; Nestadt, G.; Lanzagorta, N.; Kennedy, ].L. Overview of genetics and obsessive—compulsive disorder.
Psychiatry Res. 2009, 170, 7-14. [CrossRef]

Pauls, D.L. The genetics of obsessive-compulsive disorder: A review. Dialogues Clin. Neurosci. 2010, 12, 149-163. [CrossRef]
Saraiva, L.C.; Cappi, C.; Simpson, H.B.; Stein, D.J.; Viswanath, B.; van den Heuvel, O.A ; Reddy, Y].; Miguel, E.C.; Shavitt, R.G.
Cutting-edge genetics in obsessive-compulsive disorder. Fac. Rev. 2020, 9, 30. [CrossRef] [PubMed]

Fineberg, N.A.; Robbins, T.W. The Neurobiology and Treatment of OCD: Accelerating Progress; Springer: Berlin/Heidelberg, Germany,
2021.

Robbins, T.W.; Vaghi, M.M.; Banca, P. Obsessive-compulsive disorder: Puzzles and prospects. Neuron 2019, 102, 27-47. [CrossRef]
[PubMed]

Taylor, S. Early versus late onset obsessive—compulsive disorder: Evidence for distinct subtypes. Clin. Psychol. Rev. 2011, 31,
1083-1100. [CrossRef] [PubMed]

Huyser, C.; Veltman, D.].; de Haan, E.; Boer, F. Paediatric obsessive-compulsive disorder, a neurodevelopmental disorder?:
Evidence from neuroimaging. Neurosci. Biobehav. Rev. 2009, 33, 818-830. [CrossRef]

MacMaster, EP.; O’Neill, J.; Rosenberg, D.R. Brain imaging in pediatric obsessive-compulsive disorder. J. Am. Acad. Child Adolesc.
Psychiatry 2008, 47, 1262-1272. [CrossRef]

Wilton, E.P. Characteristics of Children at Risk for the Development of Obsessive-Compulsive Symptoms. Ph.D. Thesis, Kent
State University, Ann Arbor, MI, USA, 2023.

Boedhoe, P.S.; Schmaal, L.; Abe, Y.; Ameis, S.H.; Arnold, P.D.; Batistuzzo, M.C.; Benedetti, F.; Beucke, J.C.; Bollettini, I.; Bose, A.
Distinct subcortical volume alterations in pediatric and adult OCD: A worldwide meta-and mega-analysis. Am. J. Psychiatry 2017,
174, 60-69. [CrossRef]

Boedhoe, P.S.; Schmaal, L.; Abe, Y.; Alonso, P.; Ameis, S.H.; Anticevic, A.; Arnold, P.D.; Batistuzzo, M.C.; Benedetti, F.; Beucke,
J.C. Cortical abnormalities associated with pediatric and adult obsessive-compulsive disorder: Findings from the ENIGMA
Obsessive-Compulsive Disorder Working Group. Am. J. Psychiatry 2018, 175, 453—462. [CrossRef]

Sufiol, M.; Saiz-Masvidal, C.; Contreras-Rodriguez, O.; Macia, D.; Martinez-Vilavella, G.; Martinez-Zalacain, I.; Menchén, J.M.;
Pujol, J.; Sunyer, J.; Soriano-Mas, C. Brain Functional Connectivity Correlates of Subclinical Obsessive-Compulsive Symptoms in
Healthy Children. J. Am. Acad. Child Adolesc. Psychiatry 2021, 60, 757-767. [CrossRef]

Swedo, S.E. Sydenham’s Chorea: A Model for Childhood Autoimmune Neuropsychiatric Disorders. JAMA 1994, 272, 1788-1791.
[CrossRef]

Swedo, S.E.; Leonard, H.L.; Garvey, M.; Mittleman, B.; Allen, A.J.; Perlmutter, S.; Dow, S.; Zamkoff, ].; Dubbert, B.K.; Lougee,
L. Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections: Clinical description of the first
50 cases. Am. |. Psychiatry 1998, 155, 264-271. [CrossRef]

Bhattacharyya, S.; Khanna, S.; Chakrabarty, K.; Mahadevan, A.; Christopher, R.; Shankar, S. Anti-brain autoantibodies and altered
excitatory neurotransmitters in obsessive-compulsive disorder. Neuropsychopharmacology 2009, 34, 2489-2496. [CrossRef]
Gause, C.; Morris, C.; Vernekar, S.; Pardo-Villamizar, C.; Grados, M.A; Singer, H.S. Antineuronal antibodies in OCD: Comparisons
in children with OCD-only, OCD+ chronic tics and OCD+ PANDAS. ]. Neuroimmunol. 2009, 214, 118-124. [CrossRef] [PubMed]
Mataix-Cols, D.; Frans, E.; Pérez-Vigil, A.; Kuja-Halkola, R.; Gromark, C.; Isomura, K.; Fernandez de la Cruz, L.; Serlachius, E.;
Leckman, J.E,; Crowley, ].]. A total-population multigenerational family clustering study of autoimmune diseases in obsessive—
compulsive disorder and Tourette’s/chronic tic disorders. Mol. Psychiatry 2018, 23, 1652-1658. [CrossRef]

Orefici, G.; Cardona, F; Cox, C.J.; Cunningham, M.W. Pediatric autoimmune neuropsychiatric disorders associated with
streptococcal infections (PANDAS). In Streptococcus pyogenes: Basic Biology to Clinical Manifestations [Internet]; The University Of
Oklahoma Health Sciences Center: Oklahoma City, OK, USA, 2016.

Schrag, A.; Gilbert, R.; Giovannoni, G.; Robertson, M.; Metcalfe, C.; Ben-Shlomo, Y. Streptococcal infection, Tourette syndrome,
and OCD: Is there a connection? Neurology 2009, 73, 1256-1263. [CrossRef] [PubMed]

Sigra, S.; Hesselmark, E.; Bejerot, S. Treatment of PANDAS and PANS: A systematic review. Neurosci. Biobehav. Rev. 2018, 86,
51-65. [CrossRef]

Simsek, $.; Yiiksel, T.; Cim, A.; Kaya, S. Serum cytokine profiles of children with obsessive-compulsive disorder shows the
evidence of autoimmunity. Int. |. Neuropsychopharmacol. 2016, 19, pyw027. [CrossRef]

Endres, D.; Pollak, T.A.; Bechter, K.; Denzel, D.; Pitsch, K.; Nickel, K.; Runge, K.; Pankratz, B.; Klatzmann, D.; Tamouza, R.; et al.
Immunological causes of obsessive-compulsive disorder: Is it time for the concept of an “autoimmune OCD” subtype? Transl.
Psychiatry 2022, 12, 5. [CrossRef] [PubMed]


http://doi.org/10.1126/science.aap8757
http://doi.org/10.1038/mp.2014.43
http://doi.org/10.1016/j.psychres.2008.10.011
http://doi.org/10.31887/DCNS.2010.12.2/dpauls
http://doi.org/10.12703/r/9-30
http://www.ncbi.nlm.nih.gov/pubmed/33659962
http://doi.org/10.1016/j.neuron.2019.01.046
http://www.ncbi.nlm.nih.gov/pubmed/30946823
http://doi.org/10.1016/j.cpr.2011.06.007
http://www.ncbi.nlm.nih.gov/pubmed/21820387
http://doi.org/10.1016/j.neubiorev.2009.01.003
http://doi.org/10.1097/CHI.0b013e318185d2be
http://doi.org/10.1176/appi.ajp.2016.16020201
http://doi.org/10.1176/appi.ajp.2017.17050485
http://doi.org/10.1016/j.jaac.2020.08.435
http://doi.org/10.1001/jama.1994.03520220082035
http://doi.org/10.1176/ajp.155.2.264
http://doi.org/10.1038/npp.2009.77
http://doi.org/10.1016/j.jneuroim.2009.06.015
http://www.ncbi.nlm.nih.gov/pubmed/19628285
http://doi.org/10.1038/mp.2017.215
http://doi.org/10.1212/WNL.0b013e3181bd10fd
http://www.ncbi.nlm.nih.gov/pubmed/19794128
http://doi.org/10.1016/j.neubiorev.2018.01.001
http://doi.org/10.1093/ijnp/pyw027
http://doi.org/10.1038/s41398-021-01700-4
http://www.ncbi.nlm.nih.gov/pubmed/35013105

Brain Sci. 2023, 13, 399 16 of 20

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

Attwells, S.; Setiawan, E.; Wilson, A.A.; Rusjan, PM.; Mizrahi, R.; Miler, L.; Xu, C.; Richter, M.A.; Kahn, A.; Kish, S.J.; et al.
Inflammation in the Neurocircuitry of Obsessive-Compulsive Disorder. JAMA Psychiatry 2017, 74, 833-840. [CrossRef]

Meyer, ].H.; Cervenka, S.; Kim, M.-J.; Kreisl, W.C.; Henter, 1.D.; Innis, R.B. Neuroinflammation in psychiatric disorders: PET
imaging and promising new targets. Lancet Psychiatry 2020, 7, 1064-1074. [CrossRef]

Gerentes, M.; Pelissolo, A.; Rajagopal, K.; Tamouza, R.; Hamdani, N. Obsessive-compulsive disorder: Autoimmunity and
neuroinflammation. Curr. Psychiatry Rep. 2019, 21, 1-10. [CrossRef] [PubMed]

Cosco, T.D.; Pillinger, T.; Emam, H.; Solmi, M.; Budhdeo, S.; Matthew Prina, A.; Maes, M.; Stein, D.].; Stubbs, B.; Carvalho, A.F.
Immune Aberrations in Obsessive-Compulsive Disorder: A Systematic Review and Meta-analysis. Mol. Neurobiol. 2019, 56,
4751-4759. [CrossRef]

Swedo, S.E.; Frankovich, J.; Murphy, T.K. Overview of treatment of pediatric acute-onset neuropsychiatric syndrome. J. Child
Adolesc. Psychopharmacol. 2017, 27, 562-565. [CrossRef] [PubMed]

Martino, D.; Johnson, I.; Leckman, J.F. What does immunology have to do with normal brain development and the patho-
physiology underlying Tourette syndrome and related neuropsychiatric disorders? Front. Neurol. 2020, 11, 567407. [CrossRef]
[PubMed]

Li, F; Welling, M.C.; Johnson, J.A.; Coughlin, C.; Mulqueen, J.; Jakubovski, E.; Coury, S.; Landeros-Weisenberger, A.; Bloch, M.H.
N-acetylcysteine for pediatric obsessive-compulsive disorder: A small pilot study. J. Child Adolesc. Psychopharmacol. 2020, 30,
32-37. [CrossRef] [PubMed]

Brander, G.; Pérez-Vigil, A.; Larsson, H.; Mataix-Cols, D. Systematic review of environmental risk factors for Obsessive-
Compulsive Disorder: A proposed roadmap from association to causation. Neurosci. Biobehav. Rev. 2016, 65, 36-62. [CrossRef]
Fullana, M.A.; Tortella-Feliu, M.; De La Cruz, L.F.; Chamorro, J.; Pérez-Vigil, A.; Ioannidis, ]J.P.; Solanes, A.; Guardiola, M.;
Almodovar, C.; Miranda-Olivos, R. Risk and protective factors for anxiety and obsessive-compulsive disorders: An umbrella
review of systematic reviews and meta-analyses. Psychol. Med. 2020, 50, 1300-1315. [CrossRef]

Abramovitch, A.; Abramowitz, ].S.; Mittelman, A.; Stark, A.; Ramsey, K.; Geller, D.A. Research Review: Neuropsychological test
performance in pediatric obsessive-compulsive disorder-a meta-analysis. |. Child Psychol. Psychiatry 2015, 56, 837-847. [CrossRef]
Bellia, F.; Vismara, M.; Annunzi, E.; Cifani, C.; Benatti, B.; Dell’Osso, B.; D’Addario, C. Genetic and epigenetic architecture of
Obsessive-Compulsive Disorder: In search of possible diagnostic and prognostic biomarkers. J. Psychiatr. Res. 2021, 137, 554-571.
[CrossRef]

Pauls, D.L.; Abramovitch, A.; Rauch, S.L.; Geller, D.A. Obsessive—compulsive disorder: An integrative genetic and neurobiological
perspective. Nat. Rev. Neurosci. 2014, 15, 410-424. [CrossRef]

Goodman, WK_; Price, L.H.; Rasmussen, S.A.; Mazure, C.; Delgado, P.; Heninger, G.R.; Charney, D.S. The yale-brown obsessive
compulsive scale: II. Validity. Arch. Gen. Psychiatry 1989, 46, 1012-1016. [CrossRef]

Goodman, WK.; Price, L.H.; Rasmussen, S.A.; Mazure, C.; Fleischmann, R.L.; Hill, C.L.; Heninger, G.R.; Charney, D.S. The
Yale-Brown obsessive compulsive scale: I. Development, use, and reliability. Arch. Gen. Psychiatry 1989, 46, 1006-1011. [CrossRef]
[PubMed]

Goodman, W,; Price, L.; Rasmussen, S.; Riddle, M.; Rapoport, J. Children’s Yale-Brown obsessive compulsive scale (CY-BOCS).
New Haven Conn. Clin. Neurosci. Unit 1991, 29, 31-51.

Scahill, L.; Riddle, M.A.; McSwiggin-Hardin, M.; Ort, S.I.; King, R.A.; Goodman, W.K.; Cicchetti, D.; Leckman, J.F. Children’s
Yale-Brown obsessive compulsive scale: Reliability and validity. J. Am. Acad. Child Adolesc. Psychiatry 1997, 36, 844-852. [CrossRef]
[PubMed]

Storch, E.A.; McGuire, ].F; Wu, M.S.; Hamblin, R.; McIngvale, E.; Cepeda, S.L.; Schneider, S.C.; Rufino, K.A.; Rasmussen, S.A.;
Price, L.H.; et al. Development and Psychometric Evaluation of the Children’s Yale-Brown Obsessive-Compulsive Scale Second
Edition. J. Am. Acad. Child Adolesc. Psychiatry 2019, 58, 92-98. [CrossRef]

Storch, E.A.; Murphy, TK.; Adkins, ] W.; Lewin, A.B.; Geffken, G.R.; Johns, N.B.; Jann, K.E.; Goodman, W.K. The children’s
Yale-Brown obsessive-compulsive scale: Psychometric properties of child- and parent-report formats. J. Anxiety Disord. 2006, 20,
1055-1070. [CrossRef]

Boileau, B. A review of obsessive-compulsive disorder in children and adolescents. Dialogues Clin. Neurosci. 2011, 13, 401-411.
[CrossRef]

Hauser, T. On the Development of OCD. Neurobiol. Treat. OCD Accel. Prog. 2021, 49, 17-30.

Mancebo, M.C.; Garcia, A.M.; Pinto, A.; Freeman, J.B.; Przeworski, A.; Stout, R.; Kane, J.S.; Eisen, J.L.; Rasmussen, S.A.
Juvenile-onset OCD: Clinical features in children, adolescents and adults. Acta Psychiatr. Scand. 2008, 118, 149-159. [CrossRef]
Abramowitz, J.S.; Reuman, L. Obsessive compulsive disorder. In Encyclopedia of Personality and Individual Differences; Springer:
Berlin/Heidelberg, Germany, 2020; pp. 3304-3306.

De Caluwé, E.; Vergauwe, J.; Decuyper, M.; Bogaerts, S.; Rettew, D.C.; De Clercq, B. The relation between normative ritu-
als/routines and obsessive-compulsive symptoms at a young age: A systematic review. Dev. Rev. 2020, 56, 100913. [CrossRef]
Luke, AK.; Ankney, R.; Wilton, E.P; Gladstone, T.R.; Berlin, K.S.; Flessner, C.A. Developmental Trajectories of Pediatric
Obsessive-Compulsive Symptoms. Res. Child Adolesc. Psychopathol. 2021, 49, 1635-1648. [CrossRef] [PubMed]

Glenn, S.; Nananidou, A. Do parental reports of routinised and compulsive-like behaviours decline with child’s age?: A brief
report of a follow up study. J. Educ. Dev. Psychol. 2016, 6, 104-109. [CrossRef]


http://doi.org/10.1001/jamapsychiatry.2017.1567
http://doi.org/10.1016/S2215-0366(20)30255-8
http://doi.org/10.1007/s11920-019-1062-8
http://www.ncbi.nlm.nih.gov/pubmed/31367805
http://doi.org/10.1007/s12035-018-1409-x
http://doi.org/10.1089/cap.2017.0042
http://www.ncbi.nlm.nih.gov/pubmed/28722464
http://doi.org/10.3389/fneur.2020.567407
http://www.ncbi.nlm.nih.gov/pubmed/33041996
http://doi.org/10.1089/cap.2019.0041
http://www.ncbi.nlm.nih.gov/pubmed/31800306
http://doi.org/10.1016/j.neubiorev.2016.03.011
http://doi.org/10.1017/S0033291719001247
http://doi.org/10.1111/jcpp.12414
http://doi.org/10.1016/j.jpsychires.2020.10.040
http://doi.org/10.1038/nrn3746
http://doi.org/10.1001/archpsyc.1989.01810110054008
http://doi.org/10.1001/archpsyc.1989.01810110048007
http://www.ncbi.nlm.nih.gov/pubmed/2684084
http://doi.org/10.1097/00004583-199706000-00023
http://www.ncbi.nlm.nih.gov/pubmed/9183141
http://doi.org/10.1016/j.jaac.2018.05.029
http://doi.org/10.1016/j.janxdis.2006.01.006
http://doi.org/10.31887/DCNS.2011.13.4/bboileau
http://doi.org/10.1111/j.1600-0447.2008.01224.x
http://doi.org/10.1016/j.dr.2020.100913
http://doi.org/10.1007/s10802-020-00742-4
http://www.ncbi.nlm.nih.gov/pubmed/34236586
http://doi.org/10.5539/jedp.v6n1p104

Brain Sci. 2023, 13, 399 17 of 20

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Karno, M.; Golding, ].M.; Sorenson, S.B.; Burnam, M.A. The epidemiology of obsessive-compulsive disorder in five US communi-
ties. Arch. Gen. Psychiatry 1988, 45, 1094-1099. [CrossRef]

Swedo, S.E.; Rapoport, ].L.; Leonard, H.; Lenane, M.; Cheslow, D. Obsessive-compulsive disorder in children and adolescents:
Clinical phenomenology of 70 consecutive cases. Arch. Gen. Psychiatry 1989, 46, 335-341. [CrossRef] [PubMed]

Barzilay, R.; Patrick, A.; Calkins, M.E.; Moore, T.M.; Wolf, D.H.; Benton, T.D.; Leckman, J.F.; Gur, R.C.; Gur, R.E. Obsessive-
compulsive symptomatology in community youth: Typical development or a red flag for psychopathology? J. Am. Acad. Child
Adolesc. Psychiatry 2019, 58, 277-286.e274. [CrossRef]

Saad, L.O.; do Rosario, M.C.; Cesar, R.C.; Batistuzzo, M.C.; Hoexter, M.Q.; Manfro, G.G.; Shavitt, R.G.; Leckman, ].F,; Miguel, E.C,;
Alvarenga, P.G. The Child Behavior Checklist—Obsessive-Compulsive Subscale detects severe psychopathology and behavioral
problems among school-aged children. J. Child Adolesc. Psychopharmacol. 2017, 27, 342-348. [CrossRef] [PubMed]

Gadow, K.D.; Nolan, E.E.; Sprafkin, J.; Schwartz, J. Tics and psychiatric comorbidity in children and adolescents. Dev. Med. Child
Neurol. 2002, 44, 330-338. [CrossRef] [PubMed]

Masi, G.; Millepiedi, S.; Mucci, M.; Bertini, N.; Pfanner, C.; Arcangeli, F. Comorbidity of obsessive-compulsive disorder and
attention-deficit/hyperactivity disorder in referred children and adolescents. Compr. Psychiatry 2006, 47, 42—47. [CrossRef]
Wanderer, S.; Roessner, V.; Freeman, R.; Bock, N.; Rothenberger, A.; Becker, A. Relationship of Obsessive-Compulsive Disorder
to Age-Related Comorbidity in Children and Adolescents With Tourette Syndrome. |. Dev. Behav. Pediatr. 2012, 33, 124-133.
[CrossRef]

Peterson, B.S.; Pine, D.S.; Cohen, P;; Brook, ].S. Prospective, Longitudinal Study of Tic, Obsessive-Compulsive, and Attention-
Deficit/Hyperactivity Disorders in an Epidemiological Sample. . Am. Acad. Child Adolesc. Psychiatry 2001, 40, 685-695. [CrossRef]
Qi, Y,; Zheng, Y.; Li, Z; Liu, Z.; Xiong, L. Genetic studies of tic disorders and Tourette syndrome. Psychiatr. Disord. 2019, 2011,
547-571.

Amerio, A.; Maina, G.; Ghaemi, S. Updates in treating comorbid bipolar disorder and obsessive-compulsive disorder: A
systematic review. J. Affect. Disord. 2019, 256, 433-440. [CrossRef]

Poletti, M.; Raballo, A. Obsessively thinking through the schizophrenia spectrum: Disentangling pseudo-obsessive schizophrenia
from OCD. Schizophr. Res. 2019, 212, 232-233. [CrossRef]

Preti, A.; Meneghelli, A.; Poletti, M.; Raballo, A. Through the prism of comorbidity: A strategic rethinking of early intervention in
obsessive-compulsive disorder. Schizophr. Res. 2022, 239, 128-133. [CrossRef]

Geller, D.A; Biederman, J.; Griffin, S.; Jones, J.; Lefkowitz, T.R. Comorbidity of Juvenile Obsessive-Compulsive Disorder with
Disruptive Behavior Disorders. J. Am. Acad. Child Adolesc. Psychiatry 1996, 35, 1637-1646. [CrossRef] [PubMed]

Pascarzi, C. Pediatric Obsessive-Compulsive Disorder: An Illustrated Book For Children to Aid in Early Diagnosis. Ph.D. Thesis,
Alliant International University, Ann Arbor, MI, USA, 2013.

Wray, N.; Lee, S.; Mehta, D.; Vinkhuyzen, A.; Dudbridge, F; Middeldorp, C. Polygenic methods and their application to
psychiatric disorders and related traits. J. Child Psychol. Psychiatry 2014, 55, 1068-1087. [CrossRef] [PubMed]

Bey, K.; Weinhold, L.; Griitzmann, R.; Heinzel, S.; Kaufmann, C.; Klawohn, J.; Riesel, A.; Lennertz, L.; Schmid, M.; Ramirez, A.
The polygenic risk for obsessive-compulsive disorder is associated with the personality trait harm avoidance. Acta Psychiatr.
Scand. 2020, 142, 326-336. [CrossRef]

Burton, C.L.; Lemire, M.; Xiao, B.; Corfield, E.C.; Erdman, L.; Bralten, J.; Poelmans, G.; Yu, D.; Shaheen, S.-M.; Goodale, T.
Genome-wide association study of pediatric obsessive-compulsive traits: Shared genetic risk between traits and disorder. Transl.
Psychiatry 2021, 11, 1-10. [CrossRef]

Alemany-Navarro, M.; Costas, J.; Real, E.; Segalas, C.; Bertolin, S.; Domenech, L.; Rabionet, R.; Carracedo, A.; Menchén, JM.;
Alonso, P. Do polygenic risk and stressful life events predict pharmacological treatment response in obsessive compulsive
disorder? A gene—environment interaction approach. Transl. Psychiatry 2019, 9, 1-10. [CrossRef]

Tacono, W.G. Endophenotypes in psychiatric disease: Prospects and challenges. Genome Med. 2018, 10, 11. [CrossRef] [PubMed]
Gottesman, LI; Gould, T.D. The endophenotype concept in psychiatry: Etymology and strategic intentions. Am. J. Psychiatry
2003, 160, 636—645. [CrossRef] [PubMed]

Grisham, ].R.; Anderson, T.M.; Sachdeyv, P.S. Genetic and environmental influences on obsessive-compulsive disorder. Eur. Arch.
Psychiatry Clin. Neurosci. 2008, 258, 107-116. [CrossRef] [PubMed]

Marzuki, A.A.; Pereira de Souza, A.M.EL.; Sahakian, B.J.; Robbins, T.W. Are candidate neurocognitive endophenotypes of OCD
present in paediatric patients? A systematic review. Neurosci. Biobehav. Rev. 2020, 108, 617—-645. [CrossRef] [PubMed]
Dell’Acqua, C.; Hajcak, G.; Amir, N.; Santopetro, N.J.; Brush, C.J.; Meyer, A. Error-related brain activity: A time-domain and
time-frequency investigation in pediatric obsessive-compulsive disorder. Psychophysiology 2022, e14216. [CrossRef]

Gottwald, J.; de Wit, S.; Apergis-Schoute, A.M.; Morein-Zamir, S.; Kaser, M.; Cormack, F,; Sule, A.; Limmer, W.; Morris, A.C,;
Robbins, T.W.; et al. Impaired cognitive plasticity and goal-directed control in adolescent obsessive—compulsive disorder. Psychol.
Med. 2018, 48, 1900-1908. [CrossRef]

Gilbert, K.E; Barclay, M.E,; Tillman, R.; Barch, D.M.; Luby, J.L. Associations of observed performance monitoring during preschool
with obsessive-compulsive disorder and anterior cingulate cortex volume over 12 years. JAMA Psychiatry 2018, 75, 940-948.
[CrossRef]

Antonyan, L.; Shaheen, S.; Hanna, G.; Rosenberg, D.; Arnold, P. P461. Genome-Wide Association Study of Pediatric Obsessive-
Compulsive Behaviours, the Correlation With Imaging Endophenotypes. Biol. Psychiatry 2022, 91, S274. [CrossRef]


http://doi.org/10.1001/archpsyc.1988.01800360042006
http://doi.org/10.1001/archpsyc.1989.01810040041007
http://www.ncbi.nlm.nih.gov/pubmed/2930330
http://doi.org/10.1016/j.jaac.2018.06.038
http://doi.org/10.1089/cap.2016.0125
http://www.ncbi.nlm.nih.gov/pubmed/28151703
http://doi.org/10.1111/j.1469-8749.2002.tb00820.x
http://www.ncbi.nlm.nih.gov/pubmed/12033719
http://doi.org/10.1016/j.comppsych.2005.04.008
http://doi.org/10.1097/DBP.0b013e31823f6933
http://doi.org/10.1097/00004583-200106000-00014
http://doi.org/10.1016/j.jad.2019.06.015
http://doi.org/10.1016/j.schres.2019.08.014
http://doi.org/10.1016/j.schres.2021.11.038
http://doi.org/10.1097/00004583-199612000-00016
http://www.ncbi.nlm.nih.gov/pubmed/8973071
http://doi.org/10.1111/jcpp.12295
http://www.ncbi.nlm.nih.gov/pubmed/25132410
http://doi.org/10.1111/acps.13226
http://doi.org/10.1038/s41398-020-01121-9
http://doi.org/10.1038/s41398-019-0410-0
http://doi.org/10.1186/s13073-018-0526-5
http://www.ncbi.nlm.nih.gov/pubmed/29471866
http://doi.org/10.1176/appi.ajp.160.4.636
http://www.ncbi.nlm.nih.gov/pubmed/12668349
http://doi.org/10.1007/s00406-007-0789-0
http://www.ncbi.nlm.nih.gov/pubmed/18297419
http://doi.org/10.1016/j.neubiorev.2019.12.010
http://www.ncbi.nlm.nih.gov/pubmed/31821834
http://doi.org/10.1111/psyp.14216
http://doi.org/10.1017/S0033291717003464
http://doi.org/10.1001/jamapsychiatry.2018.1805
http://doi.org/10.1016/j.biopsych.2022.02.697

Brain Sci. 2023, 13, 399 18 of 20

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Butlin, B.; Wilson, C. Children’s Naive Concepts of OCD and How They Are Affected by Biomedical Versus Cognitive Behavioural
Psychoeducation. Behav. Cogn. Psychother. 2018, 46, 405-420. [CrossRef]

Brierley, M.-E.E.; Albertella, L.; Christensen, E.; Rotaru, K.; Jacka, EN.; Segrave, R.A.; Richardson, K.E.; Lee, R.S.C.; Kayayan,
E.; Hughes, S.; et al. Lifestyle risk factors for obsessive-compulsive symptoms and related phenomena: What should lifestyle
interventions target? Aust. New Zealand ]. Psychiatry 2023, 57, 379-390. [CrossRef]

Murray, G.K; Lin, T.; Austin, J.; McGrath, ].].; Hickie, I.B.; Wray, N.R. Could Polygenic Risk Scores Be Useful in Psychiatry?: A
Review. JAMA Psychiatry 2021, 78, 210-219. [CrossRef]

Geller, D.A.; March, J. Practice Parameter for the Assessment and Treatment of Children and Adolescents With Obsessive-
Compulsive Disorder. |. Am. Acad. Child Adolesc. Psychiatry 2012, 51, 98-113. [CrossRef] [PubMed]

Vallani, T.; Best, ].R.; Selles, R.R.; Negreiros, J.; Hansen, U.R.M.; Naqqash, Z.; Lin, B.; Lu, C.; Stewart, S.E. School and parent
perspectives on symptomatology in pediatric obsessive-compulsive disorder (OCD). J. Obs. -Compuls. Relat. Disord. 2022, 33,
100731. [CrossRef]

Sloman, G.M.; Gallant, J.; Storch, E.A. A School-Based Treatment Model for Pediatric Obsessive-Compulsive Disorder. Child
Psychiatry Hum. Dev. 2007, 38, 303-319. [CrossRef] [PubMed]

Rosario-Campos, M.C.; Miguel, E.C.; Quatrano, S.; Chacon, P.; Ferrao, Y.; Findley, D.; Katsovich, L.; Scahill, L.; King, R.A;
Woody, S.R.; et al. The Dimensional Yale-Brown Obsessive-Compulsive Scale (DY-BOCS): An instrument for assessing obsessive—-
compulsive symptom dimensions. Mol. Psychiatry 2006, 11, 495-504. [CrossRef] [PubMed]

Kichuk, S.A.; Torres, A.R.; Fontenelle, L.F.,; Rosario, M.C.; Shavitt, R.G.; Miguel, E.C.; Pittenger, C.; Bloch, M.H. Symptom
dimensions are associated with age of onset and clinical course of obsessive-compulsive disorder. Prog. Neuro-Psychopharmacol.
Biol. Psychiatry 2013, 44, 233-239. [CrossRef] [PubMed]

Nelson, E.C.; Hanna, G.L.; Hudziak, ].J.; Botteron, K.N.; Heath, A.C.; Todd, R.D. Obsessive-compulsive scale of the child behavior
checklist: Specificity, sensitivity, and predictive power. Pediatrics 2001, 108, e14. [CrossRef]

Fineberg, N.A.; Hengartner, M.P.; Bergbaum, C.E.; Gale, TM.; Gamma, A.; Ajdacic-Gross, V.; Rossler, W.; Angst, ]. A prospective
population-based cohort study of the prevalence, incidence and impact of obsessive-compulsive symptomatology. Int. |. Psychiatry
Clin. Pract. 2013, 17,170-178. [CrossRef]

Suriol, M.; Contreras-Rodriguez, O.; Macia, D.; Martinez-Vilavella, G.; Martinez-Zalacain, I.; Subira, M.; Pujol, J.; Sunyer, J.;
Soriano-Mas, C. Brain Structural Correlates of Subclinical Obsessive-Compulsive Symptoms in Healthy Children. J. Am. Acad.
Child Adolesc. Psychiatry 2018, 57, 41-47. [CrossRef] [PubMed]

Black, D.W.; Gaffney, G.R. Subclinical Obsessive-Compulsive Disorder in Children and Adolescents: Additional Results From a
“High-Risk” Study. CNS Spectr. 2008, 13, 54-61. [CrossRef] [PubMed]

Storch, E.A.; Larson, M.J.; Muroff, J.; Caporino, N.; Geller, D.; Reid, ].M.; Morgan, J.; Jordan, P.; Murphy, T.K. Predictors of
functional impairment in pediatric obsessive-compulsive disorder. J. Anxiety Disord. 2010, 24, 275-283. [CrossRef] [PubMed]
Mcardle, S.; Byrt, R. Fiction, poetry and mental health: Expressive and therapeutic uses of literature. J. Psychiatr. Ment. Health
Nurs. 2001, 8, 517-524. [CrossRef]

Pardeck, J.A. Using Books in Clinical Social Work Practice: A Guide to Bibliotherapy; Routledge: England, UK, 2014.

Krebs, G.; Turner, C. 15 Self-Help Treatments for Childhood Obsessive-Compulsive Disorder Including Bibliotherapy. In
Innovations in CBT for Childhood Anxiety, OCD, and PTSD: Improving Access and Outcomes; Cambridge University Press: Cambridge,
UK, 2019; p. 332.

Derisley, J.; Heyman, I.; Robinson, S.; Turner, C. Breaking Free from OCD: A CBT Guide for Young People and Their Families; Jessica
Kingsley Publishers: Philadelphia, PA, USA, 2008.

March, J.S. Talking Back to OCD: The Program That Helps Kids and Teens Say” No Way "—And Parents Say” Way to Go”; Guilford Press:
New York, NY, USA, 2006.

Sisemore, T.A. Free from OCD: A Workbook for Teens with Obsessive-Compulsive Disorder; New Harbinger Publications: Oakland, CA,
USA, 2010.

Ferreri, F; Bourla, A.; Peretti, C.-S.; Segawa, T.; Jaafari, N.; Mouchabac, S. How new technologies can improve prediction,
assessment, and intervention in obsessive-compulsive disorder (e-OCD). JMIR Ment. Health 2019, 6, e11643. [CrossRef] [PubMed]
Fineberg, N.A.; Hollander, E.; Pallanti, S.; Walitza, S.; Griinblatt, E.; Dell’Osso, B.M.; Albert, U.; Geller, D.A.; Brakoulias, V.;
Reddy, Y.J. Clinical advances in obsessive-compulsive disorder: A position statement by the International College of Obsessive-
Compulsive Spectrum Disorders. Int. Clin. Psychopharmacol. 2020, 35, 173. [CrossRef] [PubMed]

Roncero, M.; Belloch, A.; Doron, G. Can brief, daily training using a mobile app help change maladaptive beliefs? Crossover
randomized controlled trial. JMIR Mhealth Uhealth 2019, 7, e11443. [CrossRef] [PubMed]

Babiano-Espinosa, L.; Wolters, L.H.; Weidle, B.; Compton, S.N.; Lydersen, S.; Skokauskas, N. Acceptability and feasibility of
enhanced cognitive behavioral therapy (eCBT) for children and adolescents with obsessive-compulsive disorder. Child Adolesc.
Psychiatry Ment. Health 2021, 15, 47. [CrossRef] [PubMed]

Wolters, L.H.; Weidle, B.; Babiano-Espinosa, L.; Skokauskas, N. Feasibility, acceptability, and effectiveness of enhanced cognitive
behavioral therapy (eCBT) for children and adolescents with obsessive-compulsive disorder: Protocol for an open trial and
therapeutic intervention. JMIR Res. Protoc. 2020, 9, e24057. [CrossRef] [PubMed]

Liu, J.; Cui, Y;; Yu, L.; Wen, E; Wang, F; Yan, J.; Yan, C.; Li, Y. Long-term outcome of pediatric obsessive-compulsive disorder: A
meta-analysis. J. Child Adolesc. Psychopharmacol. 2021, 31, 95-101. [CrossRef] [PubMed]


http://doi.org/10.1017/S1352465818000115
http://doi.org/10.1177/00048674221085923
http://doi.org/10.1001/jamapsychiatry.2020.3042
http://doi.org/10.1016/j.jaac.2011.09.019
http://www.ncbi.nlm.nih.gov/pubmed/22176943
http://doi.org/10.1016/j.jocrd.2022.100731
http://doi.org/10.1007/s10578-007-0064-7
http://www.ncbi.nlm.nih.gov/pubmed/17570056
http://doi.org/10.1038/sj.mp.4001798
http://www.ncbi.nlm.nih.gov/pubmed/16432526
http://doi.org/10.1016/j.pnpbp.2013.02.003
http://www.ncbi.nlm.nih.gov/pubmed/23410525
http://doi.org/10.1542/peds.108.1.e14
http://doi.org/10.3109/13651501.2012.755206
http://doi.org/10.1016/j.jaac.2017.10.016
http://www.ncbi.nlm.nih.gov/pubmed/29301668
http://doi.org/10.1017/S1092852900026948
http://www.ncbi.nlm.nih.gov/pubmed/18849913
http://doi.org/10.1016/j.janxdis.2009.12.004
http://www.ncbi.nlm.nih.gov/pubmed/20056376
http://doi.org/10.1046/j.1351-0126.2001.00428.x
http://doi.org/10.2196/11643
http://www.ncbi.nlm.nih.gov/pubmed/31821153
http://doi.org/10.1097/YIC.0000000000000314
http://www.ncbi.nlm.nih.gov/pubmed/32433254
http://doi.org/10.2196/11443
http://www.ncbi.nlm.nih.gov/pubmed/30758294
http://doi.org/10.1186/s13034-021-00400-7
http://www.ncbi.nlm.nih.gov/pubmed/34481523
http://doi.org/10.2196/24057
http://www.ncbi.nlm.nih.gov/pubmed/33203621
http://doi.org/10.1089/cap.2020.0051
http://www.ncbi.nlm.nih.gov/pubmed/33395547

Brain Sci. 2023, 13, 399 19 of 20

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

Thompson, E.M.; Torres, A.R.; Albertella, L.; Ferrao, Y.A.; Tiego, J.; Shavitt, R.G.; Concei¢ao do Rosario, M.; Miguel, E.C,;
Fontenelle, L.E. The speed of progression towards obsessive-compulsive disorder. J. Affect. Disord. 2020, 264, 181-186. [CrossRef]
[PubMed]

Albert, U.; Baffa, A.; Maina, G. Family accommodation in adult obsessive-compulsive disorder: Clinical perspectives. Psychol.
Res. Behav. Manag. 2017, 10, 293. [CrossRef]

Dell’Osso, B.; Buoli, M.; Hollander, E.; Altamura, A.C. Duration of Untreated Illness as a Predictor of Treatment Response and
Remission in Obsessive-Compulsive Disorder. World ]. Biol. Psychiatry 2010, 11, 59-65. [CrossRef]

Albert, U.; Barbaro, F.; Bramante, S.; Rosso, G.; De Ronchi, D.; Maina, G. Duration of untreated illness and response to SRI
treatment in Obsessive-Compulsive Disorder. Eur. Psychiatry 2019, 58, 19-26. [CrossRef]

Perris, F; Sampogna, G.; Giallonardo, V.; Agnese, S.; Palummo, C.; Luciano, M.; Fabrazzo, M.; Fiorillo, A.; Catapano, F. Duration
of untreated illness predicts 3-year outcome in patients with obsessive-compulsive disorder: A real-world, naturalistic, follow-up
study. Psychiatry Res. 2021, 299, 113872. [CrossRef]

Fineberg, N.A.; Hengartner, M.P,; Bergbaum, C.; Gale, T.; Rossler, W.; Angst, ]. Remission of obsessive-compulsive disorders and
syndromes; evidence from a prospective community cohort study over 30 years. Int. |. Psychiatry Clin. Pract. 2013, 17, 179-187.
[CrossRef] [PubMed]

Eisen, J.L.; Sibrava, N.J.; Boisseau, C.L.; Mancebo, M.C.; Stout, R.L.; Pinto, A.; Rasmussen, S.A. Five-year course of obsessive-
compulsive disorder: Predictors of remission and relapse. J. Clin. Psychiatry 2013, 74, 7286. [CrossRef]

Ginsburg, G.S.; Kingery, ].N.; Drake, K.L.; Grados, M.A. Predictors of Treatment Response in Pediatric Obsessive-Compulsive
Disorder. |. Am. Acad. Child Adolesc. Psychiatry 2008, 47, 868-878. [CrossRef] [PubMed]

Garcia, A.M.; Sapyta, ].J.; Moore, P.S.; Freeman, ].B.; Franklin, M.E.; March, ].S.; Foa, E.B. Predictors and Moderators of Treatment
Outcome in the Pediatric Obsessive Compulsive Treatment Study (POTS I). J. Am. Acad. Child Adolesc. Psychiatry 2010, 49,
1024-1033. [CrossRef] [PubMed]

McGuire, J.F,; Piacentini, J.; Lewin, A.B.; Brennan, E.A.; Murphy, TK.; Storch, E.A. A meta-analysis of cognitive behavior therapy
and medication for child obsessive-compulsive disorder: Moderators of treatment efficacy, response, and remission. Depress.
Anxiety 2015, 32, 580-593. [CrossRef]

Hojgaard, D.R.M.A.; Nissen, ].B.; Hybel, K.A.; Thomsen, P.H. Treatment of obsessive-compulsive disorder in children and
adolescents. Ugeskr Laeger 2019, 181, V10180746.

Geller, D.A.; Wagner, K.D.; Emslie, G.; Murphy, T.; Carpenter, D.J.; Wetherhold, E.; Perera, P.; Machin, A.; Gardiner, C. Paroxetine
Treatment in Children and Adolescents With Obsessive-Compulsive Disorder: A Randomized, Multicenter, Double-Blind,
Placebo-Controlled Trial. . Am. Acad. Child Adolesc. Psychiatry 2004, 43, 1387-1396. [CrossRef] [PubMed]

Varigonda, A.L.; Jakubovski, E.; Bloch, M.H. Systematic Review and Meta-Analysis: Early Treatment Responses of Selective
Serotonin Reuptake Inhibitors and Clomipramine in Pediatric Obsessive-Compulsive Disorder. J. Am. Acad. Child Adolesc.
Psychiatry 2016, 55, 851-859. [CrossRef]

Reid, J.E.; Laws, K.R.; Drummond, L.; Vismara, M.; Grancini, B.; Mpavaenda, D.; Fineberg, N.A. Cognitive behavioural therapy
with exposure and response prevention in the treatment of obsessive-compulsive disorder: A systematic review and meta-analysis
of randomised controlled trials. Compr. Psychiatry 2021, 106, 152223. [CrossRef]

Tao, Y;; Li, H.; Li, L.; Zhang, H.; Xu, H.; Zhang, H.; Zou, S.; Deng, F.; Huang, L.; Wang, Y.; et al. Comparing the efficacy of
pharmacological and psychological treatment, alone and in combination, in children and adolescents with obsessive-compulsive
disorder: A network meta-analysis. ]. Psychiatr. Res. 2022, 148, 95-102. [CrossRef]

Cifter, A.; Erdogdu, A.B. Are the symptom dimensions a predictor of short-term response to pharmacotherapy in pediatric
obsessive-compulsive disorder? A retrospective cohort study. Indian J. Psychiatry 2022, 64, 395. [CrossRef] [PubMed]

Lebowitz, E.R.; Panza, K.E.; Bloch, M.H. Family accommodation in obsessive-compulsive and anxiety disorders: A five-year
update. Expert Rev. Neurother. 2016, 16, 45-53. [CrossRef]

O’Connor, E.E.; Carper, M.M,; Schiavone, E.; Franklin, M.; Sapyta, J.; Garcia, A.M.; Freeman, J.B. Trajectory of Change in Parental
Accommodation and Its Relation to Symptom Severity and Impairment in Pediatric OCD. Child Psychiatry Hum. Dev. 2021, 54,
232-240. [CrossRef] [PubMed]

Jacoby, R.J.; Smilansky, H.; Shin, J.; Wu, M.S.; Small, B.].; Wilhelm, S.; Storch, E.A.; Geller, D.A. Longitudinal trajectory and
predictors of change in family accommodation during exposure therapy for pediatric OCD. . Anxiety Disord. 2021, 83, 102463.
[CrossRef] [PubMed]

Storch, E.A.; Jones, A.M.; Lack, CW.; Ale, C.M.; Sulkowski, M.L.; Lewin, A.B.; De Nadai, A.S.; Murphy, TK. Rage Attacks in
Pediatric Obsessive-Compulsive Disorder: Phenomenology and Clinical Correlates. J. Am. Acad. Child Adolesc. Psychiatry 2012, 51,
582-592. [CrossRef]

Wu, M.S,; Geller, D.A; Schneider, S.C.; Small, B.J.; Murphy, T.K.; Wilhelm, S.; Storch, E.A. Comorbid Psychopathology and the
Clinical Profile of Family Accommodation in Pediatric OCD. Child Psychiatry Hum. Dev. 2019, 50, 717-726. [CrossRef] [PubMed]
Murphy, Y.E.; Flessner, C.A. Family functioning in paediatric obsessive compulsive and related disorders. Br. J. Clin. Psychol.
2015, 54, 414-434. [CrossRef] [PubMed]

Peris, T.S.; Sugar, C.A.; Bergman, R.L.; Chang, S.; Langley, A.; Piacentini, ]. Family factors predict treatment outcome for pediatric
obsessive-compulsive disorder. J. Consult. Clin. Psychol. 2012, 80, 255. [CrossRef]


http://doi.org/10.1016/j.jad.2019.12.016
http://www.ncbi.nlm.nih.gov/pubmed/32056748
http://doi.org/10.2147/PRBM.S124359
http://doi.org/10.3109/15622970903418544
http://doi.org/10.1016/j.eurpsy.2019.01.017
http://doi.org/10.1016/j.psychres.2021.113872
http://doi.org/10.3109/13651501.2013.777744
http://www.ncbi.nlm.nih.gov/pubmed/23428237
http://doi.org/10.4088/JCP.12m07657
http://doi.org/10.1097/CHI.0b013e3181799ebd
http://www.ncbi.nlm.nih.gov/pubmed/18596553
http://doi.org/10.1016/j.jaac.2010.06.013
http://www.ncbi.nlm.nih.gov/pubmed/20855047
http://doi.org/10.1002/da.22389
http://doi.org/10.1097/01.chi.0000138356.29099.f1
http://www.ncbi.nlm.nih.gov/pubmed/15502598
http://doi.org/10.1016/j.jaac.2016.07.768
http://doi.org/10.1016/j.comppsych.2021.152223
http://doi.org/10.1016/j.jpsychires.2022.01.057
http://doi.org/10.4103/indianjpsychiatry.indianjpsychiatry_896_21
http://www.ncbi.nlm.nih.gov/pubmed/36060710
http://doi.org/10.1586/14737175.2016.1126181
http://doi.org/10.1007/s10578-021-01240-4
http://www.ncbi.nlm.nih.gov/pubmed/34519945
http://doi.org/10.1016/j.janxdis.2021.102463
http://www.ncbi.nlm.nih.gov/pubmed/34428688
http://doi.org/10.1016/j.jaac.2012.02.016
http://doi.org/10.1007/s10578-019-00876-7
http://www.ncbi.nlm.nih.gov/pubmed/30790098
http://doi.org/10.1111/bjc.12088
http://www.ncbi.nlm.nih.gov/pubmed/26017183
http://doi.org/10.1037/a0027084

Brain Sci. 2023, 13, 399 20 of 20

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

Iniesta-Sepulveda, M.; Rosa-Alcazar, A.lL; Sanchez-Meca, J.; Parada-Navas, J.L.; Rosa-Alcazar, A. Cognitive-behavioral high
parental involvement treatments for pediatric obsessive-compulsive disorder: A meta-analysis. J. Anxiety Disord. 2017, 49, 53-64.
[CrossRef]

Anderson, L.M.; Freeman, J.B.; Franklin, M.E.; Sapyta, J.J. Family-Based Treatment of Pediatric Obsessive-Compulsive Disorder:
Clinical Considerations and Application. Child Adolesc. Psychiatr. Clin. North Am. 2015, 24, 535-555. [CrossRef]

Pagsberg, A.K.; Uhre, C.; Uhre, V.; Pretzmann, L.; Christensen, S.H.; Thoustrup, C.; Clemmesen, I.; Gudmandsen, A.A.; Korsbjerg,
N.L.J.; Mora-Jensen, A.-R.C.; et al. Family-based cognitive behavioural therapy versus family-based relaxation therapy for
obsessive-compulsive disorder in children and adolescents: Protocol for a randomised clinical trial (the TECTO trial). BMC
Psychiatry 2022, 22, 204. [CrossRef]

McGrath, C.A.; Abbott, M.].; Mantz, S.C.; O’'Brien, M.; Costa, D.S.].; Waters, F. Change Patterns During Family-Based Treatment
for Pediatric Obsessive Compulsive Disorder. . Child Fam. Stud. 2022. [CrossRef]

Gillan, C.M.; Fineberg, N.A.; Robbins, TW. A trans-diagnostic perspective on obsessive-compulsive disorder. Psychol. Med. 2017,
47,1528-1548. [CrossRef]

Ruscio, A.M.; Stein, D.J.; Chiu, W.T.; Kessler, R.C. The epidemiology of obsessive-compulsive disorder in the National Comorbidity
Survey Replication. Mol. Psychiatry 2010, 15, 53-63. [CrossRef]

Hoexter, M.Q.; Diniz, ].B.; Lopes, A.C.; Batistuzzo, M.C.; Shavitt, R.G.; Dougherty, D.D.; Duran, FL.; Bressan, R.A.; Busatto, G.E;
Miguel, E.C. Orbitofrontal thickness as a measure for treatment response prediction in obsessive—compulsive disorder. Depress.
Anxiety 2015, 32, 900-908. [CrossRef]

Kennedy, S.M.; Halliday, E.; Ehrenreich-May, J. Trajectories of Change and Intermediate Indicators of Non-Response to Transdiag-
nostic Treatment for Children and Adolescents. J. Clin. Child Adolesc. Psychol. 2021, 50, 904-918. [CrossRef]

Ehrenreich-May;, J.; Kennedy, S.M.; Sherman, J.A.; Bilek, E.L.; Buzzella, B.A.; Bennett, S.M.; Barlow, D.H. Unified Protocols for
Transdiagnostic Treatment of Emotional Disorders in Children and Adolescents: Therapist Guide; Oxford University Press: Oxford, UK,
2017.

Shaw, A.M.; Halliday, E.R.; Ehrenreich-May, J. The effect of transdiagnostic emotion-focused treatment on obsessive-compulsive
symptoms in children and adolescents. J. Obs.-Compuls. Relat. Disord. 2020, 26, 100552. [CrossRef]

Zhu, S.; Qing, Y.; Zhang, Y.; Zhang, X,; Ding, E; Zhang, R.; Yao, S.; Kendrick, K.M.; Zhao, W. Transcutaneous auricular vagus
nerve stimulation increases eye-gaze on salient facial features and oxytocin release. Psychophysiology 2022, 59, e14107. [CrossRef]
Cheng, W.; Rolls, E.T.; Gu, H.; Zhang, |.; Feng, ]. Autism: Reduced connectivity between cortical areas involved in face expression,
theory of mind, and the sense of self. Brain 2015, 138, 1382-1393. [CrossRef]

Kraus, T.; Hosl, K; Kiess, O.; Schanze, A.; Kornhuber, ].; Forster, C. BOLD fMRI deactivation of limbic and temporal brain
structures and mood enhancing effect by transcutaneous vagus nerve stimulation. |. Neural Transm. 2007, 114, 1485-1493.
[CrossRef]

Zhu, S.; Zhang, X.; Zhou, M.; Kendrick, KM.; Zhao, W. Therapeutic applications of transcutaneous auricular vagus nerve
stimulation with potential for application in neurodevelopmental or other pediatric disorders. Front. Endocrinol. 2022, 13, 1000758.
[CrossRef]

Lewin, A.B.; Piacentini, J.; De Nadai, A.S.; Jones, A.M.; Peris, T.S.; Geffken, G.R.; Geller, D.A.; Nadeau, ] M.; Murphy, TK.; Storch,
E.A. Defining clinical severity in pediatric obsessive-compulsive disorder. Psychol. Assess. 2014, 26, 679. [CrossRef]
Chamberlain, B.L.; Ahmari, S.E. Animal Models for OCD Research. In The Neurobiology and Treatment of OCD: Accelerating Progress;
Springer: Cham, Switzerland, 2021; pp. 55-96.

Del Casale, A.; Kotzalidis, G.D.; Rapinesi, C.; Serata, D.; Ambrosi, E.; Simonetti, A.; Pompili, M.; Ferracuti, S.; Tatarelli, R.; Girardi,
P. Functional Neuroimaging in Obsessive-Compulsive Disorder. Neuropsychobiology 2011, 64, 61-85. [CrossRef]

Rapinesi, C.; Kotzalidis, G.D.; Ferracuti, S.; Sani, G.; Girardi, P.; Del Casale, A. Brain stimulation in obsessive-compulsive disorder
(OCD): A systematic review. Curr. Neuropharmacol. 2019, 17, 787-807. [CrossRef]

Van den Heuvel, O.A.; Boedhoe, P.S.; Bertolin, S.; Bruin, W.B.; Francks, C.; Ivanov, I.; Jahanshad, N.; Kong, X.Z.; Kwon, ].S.;
O'Neill, J. An overview of the first 5 years of the ENIGMA obsessive—compulsive disorder working group: The power of
worldwide collaboration. Hum. Brain Mapp. 2022, 43, 23-36. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.janxdis.2017.03.010
http://doi.org/10.1016/j.chc.2015.02.003
http://doi.org/10.1186/s12888-021-03669-2
http://doi.org/10.1007/s10826-022-02479-8
http://doi.org/10.1017/S0033291716002786
http://doi.org/10.1038/mp.2008.94
http://doi.org/10.1002/da.22380
http://doi.org/10.1080/15374416.2020.1716363
http://doi.org/10.1016/j.jocrd.2020.100552
http://doi.org/10.1111/psyp.14107
http://doi.org/10.1093/brain/awv051
http://doi.org/10.1007/s00702-007-0755-z
http://doi.org/10.3389/fendo.2022.1000758
http://doi.org/10.1037/a0035174
http://doi.org/10.1159/000325223
http://doi.org/10.2174/1570159X17666190409142555
http://doi.org/10.1002/hbm.24972

	Introduction 
	Why Difficult?—A Perspective on the Characteristics of Pediatric OCD 
	Etiology: Diverse but Imprecise 
	Clinical Descriptions: Normal or Abnormal? 
	Comorbidity: Intricate and Complex 
	Insight of Patients: Insensitive and Naive 

	Primary, Secondary and Tertiary Prevention of Pediatric OCD 
	Primary Prevention 
	Polygenic Risk Scores (PRS) 
	Identifying Endophenotypes 
	Psychoeducation and Life Style Interventions 

	Secondary Prevention 
	Screening for Early Symptoms 
	Bibliotherapy 
	Novel Digital Interventions 

	Tertiary Prevention 
	Pharmacotherapy and Psychotherapy: Alone or in Combination 
	Family-Based Treatment 
	Transdiagnostic Treatment 


	Discussion 
	Conclusions 
	References

