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Opinion statement

Bidirectional overlap has long been described between obsessive–compulsive disorder
(OCD) and tic disorders. Similar features, including underlying neurobiological genesis in
frontal-striatal circuitry, familiality, relatively early onset, waxing and waning course, and
overlapping phenomenology in repetitive behaviors, suggest different variations of the
same disorder. Nevertheless, some differences have been described between OCD and tic
disorders: tics begin early in childhood and typically attenuate or remit by late adoles-
cence, whereas OCD tends to onset later and persist, and tic disorders are far more common
in males than is the case in OCD. Individuals with OCD plus comorbid tics may represent a
specific sub-type of OCD or tic disorders, and possess some important phenomenological
differences from those with OCD without tics; for example, tic-related OCD tends to have
earlier onset, higher prevalence in males, prominent symmetry, evening-up, counting, and
Bjust-right^ phenomenology, when compared with non-tic-related OCD. Recent DSM-5
classification changes now recognize presence of tics as a specifier in diagnosis of OCD;
despite a 40 % prevalence rate of comorbid tics in childhood-onset OCD, there is still little
data regarding risk factors, validated distinguishing features, course and treatment of this
diagnostic group. Prominence of premonitory sensory phenomena, urges or sensations
experienced prior to the repetitive behaviors, is no longer thought to distinguish complex
motor tics from compulsions. Well established treatments of OCD include cognitive
behavioral interventions and pharmacotherapy, specifically the serotonin re-uptake
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inhibitors (SRIs); although these treatments are also beneficial in tic-related OCD, some
studies suggest that at least for pharmacotherapy, SRIs may not be as effective in OCD
patients with comorbid tics. Given the frequent overlap of OCD and tics, and the recent
designation of tic-related OCD as an OCD specifier, more investigation of the comorbid
subtype is clearly needed.

Introduction

High rates of comorbidity between obsessive–compul-
sive disorder (OCD) and tic disorders, changes in the
DSM-5, and novel findings about the phenomenology
of each disorder have important diagnostic and treat-
ment implications for patients.

Obsessive–compulsive disorder (OCD) is a hetero-
geneous and impairing condition with lifetime preva-
lence rates ranging from 0.7 to 3.0 % [1, 2]. OCD is
characterized by the presence of obsessions and/or com-
pulsions. Obsessions are intrusive and unwanted
thoughts, urges or images that elicit significant distress
[3]. Typical obsessional content spans four dimensions,
including illness and contamination fears, unwanted
aggressive thoughts, the need for symmetry or exactness,
and forbidden sexual or religious thoughts. Compul-
sions, such as checking, counting, excessive cleaning, or
reassurance seeking, are overt time-consuming, repeti-
tive behaviors or covert mental acts conducted in re-
sponse to obsessions which aim to reduce distress or
preventing an anxiety-inducing situation. The over-
whelming majority of OCD cases involve both obses-
sions and compulsions, but a diagnosis can be made if
only one class of symptoms is present [3]. Diagnosis is
made by clinical examination, which may include semi-
structured interviews, in children, adolescents and
adults. Symptom severity is evaluated with use of gold-
standard clinician-administered assessments, such as the
Yale–Brown Obsessive–Compulsive Scale (Y-BOCS) [4]
for adults, and the Children’s Yale–Brown Obsessive–
Compulsive Scale (CY-BOCS) [5] for children and ado-
lescents. Dimensional instruments may also aid in diag-
nosis and include the Obsessive–Compulsive Inventory
Revised (OCI-R) [6], the Dimensional Obsessive–Com-
pulsive Scale (DOCS) [7], and the Dimensional Yale–
Brown Obsessive–Compulsive Scale (DY-BOCS) [8].

The international prevalence rate of OCD is estimat-
ed to be between 0.1 to 1.8 % [9]. Prevalence of OCD
across ethnic groups appears to be consistent (e.g.,
1.6 %) [10]. The mean age at diagnosis is 19.5 years
[1], although many patients report that symptoms be-
gan in childhood. Studies suggest that OCD onset tends

to occur earlier in males, before the age of 10 years,
whereas a larger proportion of females are diagnosed
with OCD throughout adolescence and early adulthood
[1]. Furthermore, there is a subset of women who expe-
rience peri- and postpartum onset of OCD symptoms
that require treatment [11].

In the fifth version of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5), obsessions and/
or compulsions remain core criteria for an OCD diag-
nosis, but some changes have been made, such that
OCD is no longer classified as an anxiety disorder and
is now part of a separate section entitled BObsessive–
Compulsive and Related Disorders^. Additionally, a
new specifier to describe tic-related OCD has been in-
cluded. This subtype occurs in 10 to 40 % of childhood-
onset OCD cases [12] and has important diagnostic, as
well as treatment, implications for patients. Tic disorders
are a category of neurodevelopmental disorders charac-
terized by motor and/or vocal tics with onset before the
age of 18 years. Tics are defined as sudden, rapid, invol-
untary, non-rhythmic movements or vocalizations. Sim-
ilar to OCD, tics are heterogeneous in presentation and
can be classified as simple or complex. Simple tics in-
volve onemuscle group or sound; complex tics are more
purposeful and coordinated, involving multiple muscle
groups or multiple sounds, words, or phrases [3].

Tics are sub-classified in the DSM-5 as motor disor-
ders among the neurodevelopmental disorders, which
by definition, require that tic onset occur before the age
of 18 years. Tic disorders are primarily distinguished by
duration and whether or not they are motor or vocal.
They include (a) Tourette’s disorder (TD), also known as
Gilles de la Tourette syndrome or Tourette syndrome,
which is distinguished from other DSM-5 tic disorders
because a TD diagnosis requires multiple motor tics and
at least one vocal tic; (b) provisional (formerly transient)
tic disorder requires that motor tics, vocal tics, or both
are present for less than one year since first tic onset; (c)
persistent (chronic) motor or vocal tic disorder is diag-
nosed when motor or vocal tics are present for more
than one year since first tic onset; and (d) other specified
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or unspecified tic disorders encompass a diagnostic cat-
egory in which tic symptoms are present, but criteria for
a tic disorder are not met [3].

In Tourette’s disorder, tic onset occurs between the
ages of 4 to 6 years and reaches a peak between the ages
of 10 to 12 years [13]. Generally, motor tics precede
vocal tics, simple tics precede complex tics, and tics tend
to progress from the head and face downward [14].
Validated scales used to assess tic severity and phenom-
ena include the Yale Global Tic Severity Scale (YGTSS)
[15], Premonitory Urge for Tics Scale (PUTS) [16], and
Tic Symptom Self Report (TSSR) [17].

Provisional tic disorder is the most common tic dis-
order, occurring in 11 to 20 % of school-age children
[18–22]. Estimates for prevalence of persistent motor tic
disorder range between 3 to 50 cases per 1000 children,
whereas persistent vocal tic disorder falls in the 2.9 to 9.4
per 1000 prevalence range [18]. Prevalence rates of TD
also vary; the worldwide rate is most frequently estimat-
ed at approximately 1 % [23]. Scahill and colleagues
(2014) suggest that the rate of 3 per 1000 children
reported by the US Centers for Disease Control may
have underestimated the prevalence of TD [18]. Their
review of 11 international community surveys since
2000 reports TD prevalence ranging from 0.5 to 38 cases
per 1000 children, with 6 per 1000 children as the Bbest^
estimate [18]. Prevalence of tic disorders varies across
gender and race. TD is 3 to 4 times more common in
males. TD is a worldwide phenomenon, but its preva-
lence is reported to be lower in Hispanic or non-
Hispanic black individuals (1.6 and 1.5 per 1000, re-
spectively) [18].

OCD with comorbid tic disorders
OCD and tic disorders frequently co-occur. There is an
established bidirectional overlap; for example, individ-
uals withOCD have a 7% lifetime risk of TD and a 20 to
30 % risk of tics [24–28] and individuals with a tic
disorder have a 25 to 50 % risk of meeting full criteria
for OCD, and up to 80 % have subthreshold obsessive–
compulsive symptoms [29–34]. This bidirectional over-
lap between tics and OCD symptoms suggests a genetic
relationship between OCD and tic disorders. Family
studies indicate that OCD and tic disorders (specifically
TD and persistent tic disorder) are genetically linked
[35]. More recently, TD and OCD Genome-Wide Asso-
ciation Studies (GWAS) have identified overlapping sig-
nals at the molecular level [36]. Yu and colleagues iden-
tified a 0.41 correlation between the genes in both

disorders [37•]. The researchers further identified dis-
tinct genetic loci in OCD with co-occurring tics versus
OCD without tics. In addition to these genetic findings,
neuroimaging studies also support the inclusion of a tic-
related OCD subtype in the DSM-5. Disruptions of co-
ordinated function within frontostriatal circuit struc-
tures are associated with repetitive behaviors both in
OCD and tic disorders [38]. Specifically, tics in TD have
been related to changes in the sensorimotor circuit
through the putamen, whereas obsessions and compul-
sions in OCD have been associated with the limbic
circuit [38].

Given the genetic, neurobiological, and phenomeno-
logical overlap between the two disorders, disentangling
compulsions (e.g., repetitive touching or tapping) from
complex motor tics can be a challenging task. Both tic
disorders and OCD are characterized by a waxing and
waning course of symptoms. One way to differentiate
between the two disorders is to examine longitudinal
course. Tic symptoms often attenuate or remit by young
adulthood, whereas childhood-onset OCD symptoms
generally persist [39, 40]. Only about 5 to 10 % of
OCD cases are reported to spontaneously remit [39,
40]. In recognition of this overlap, diagnostic criteria
for OCD in the DSM-5 were changed to improve diag-
nostic clarity. For instance, in theDSM-IV-TR obsessions
were classified as Bideas, images, or impulses,^ but in
DSM-5 the word Bimpulse^ was supplanted by Burges^
[3, 12]. Furthermore, the tic-related OCD specifier was
introduced.

The clinical presentation of tic-related OCD differs
from non-tic-related OCD. Tic-related OCD is reported
more often in males and with earlier onset, when com-
pared with non-tic-related OCD cases. Tic-related OCD
commonly centers around symmetry, evening-up be-
haviors, obsessional counting, and Bjust-right^ phenom-
ena; in contrast, non-tic OCD or Bpure OCD^ is associ-
ated with higher rates of contamination fears and
cleaning rituals [41, 42]. However, more recent studies
suggest that tic-related OCD is not associated with a
specific OCD symptom profile [43].

Despite the DSM-5 diagnostic changes there is still
insufficient information to disentangle the two condi-
tions. Per the DSM-5, the primary differentiating feature
between OCD and tic disorders is that compulsions are
typically executed in response to an obsession, to
achieve a Bjust-right^ feeling, or to fulfill a proscribed
set of rules. In contrast, a differentiating hallmark of tics
is that they are typically preceded by premonitory sen-
sory urges [3]. A growing body of literature suggests,
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however, that sensory phenomena can precede compul-
sions as well [44, 45]. Originally, sensory phenomena
were thought to occur primarily in individuals with
OCD and comorbid TD or persistent tic disorder [46].
However, sensory phenomena have been identified in
individuals with OCD without tics [44, 45, 47–49].
Although sensory phenomena may be more common
in OCD patients who have comorbid tics (87 %), rates
of sensory phenomena are also high for patients without
tics (67 %) [49]. This presents diagnostic challenges for
clinicians and researchers. The most common sensory

phenomena across both groups are Bjust-right^ sensa-
tions [49]. Recently, the University of São Paulo Sensory
Phenomena Scale (USP-SPS), a semi-structured instru-
ment, has been developed to assess the presence and
severity of sensory phenomena that may occur before or
during the execution of repetitive behaviors [50]. While
this instrument may not assist in diagnosis, it may serve
as a useful assessment of phenomenology. More re-
search is needed in order to determine how the presence
and type of sensory phenomena can aid in the differen-
tial diagnosis of OCD and tic disorders.

Treatment options
Cognitive-behavioral therapy

Cognitive-behavioral therapy (CBT) is considered a first line intervention for
OCD in youth and adults [51–53]. CBT is an evidence-based and time-limited
form of psychotherapy that equips patients and family members (most com-
monly children) with strategies to respond to disabling symptoms. CBT usually
combines psychoeducation, cognitive therapy, and exposure and response
prevention (ERP). Recent studies suggest that the latter is the most active
component of a CBT intervention for OCD [54].

While there is a large body of literature demonstrating the efficacy and
effectiveness of CBT for the treatment of OCD, there are fewer studies of its
efficacy for OCD with comorbid tics. Most of the existing literature examines
the influence of tics on treatment outcome as a post hoc or secondary analysis. A
seminal study by Piacentini and colleagues (2002) examined the role of tics as a
predictor of CBT response in a sample of children and adolescents with OCD
[55]. Poorer response to CBT was predicted by severe obsessions and greater
academic impairment at baseline, but not to a lifetime history of tics. Subse-
quent studies in pediatric samples have replicated these findings, suggesting
that improvement of OCD symptomswith CBT is not impacted by tics [56, 57].

Other treatment studies have investigated the response to CBT in patients
with tic-related versus non-tic-related OCD. Utilizing group CBT treatment in a
small pilot study, Himle and colleagues (2003) found similar reductions in CY-
BOCS scores for all participants regardless of the tic-related subtype [58]. These
findings were recently replicated in a sample of youth with OCD, which
included 29 participants with tic disorders and 29 without tic disorders [59].
Following treatment with individualized CBT for OCD, there were no differ-
ences in outcomes between the two groups. Moreover, the researchers noted
that participants withOCD and comorbid tics required fewer CBT sessions than
children without tics. The authors related this finding to differences in the OCD
profile between the two groups and not to the presence of tics. Despite a lack of
statistical significance, cleaning compulsions were more common in the OCD
group without tics, and the authors stated that these compulsions might be less
responsive to CBT than other obsessive–compulsive symptoms.

Taken together, it is well established that CBT with ERP is an effective
treatment for OCD in children, adolescents, and adults. While the presentations
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vary greatly among individuals, less is known regarding the efficacy of CBT for
individuals who have OCD and tics. Even less is known about the response of
individuals with tic-related OCD to CBT. The extant literature suggests that CBT
for tic-related OCD is still effective and its efficacy may be higher than for OCD
without tics [60••]. However, there is a dearth of information regarding the
need for adaptations to traditional ERP protocols. Studies in this area are
limited to pediatric samples; more information is needed on treatment with
adults.

CBT/ERP adaptations
The most skillful clinicians cannot deliver effective CBT if they are limited by
information. Some of the pitfalls of effective therapy lie in the fact that treat-
ment is not tailored to the individual. As with all CBT protocols, cliniciansmust
ensure that patients and parents alike can provide detailed monitoring of OCD
and tic symptoms. Clinicians may benefit from providing patients with self-
report measures to determine level of premonitory urges (e.g., PUTS measure)
[16]. Equipped with this information, the clinician can develop a tailored
hierarchy of exposures. Exposures are exercises that are designed to create
anxiety or discomfort in a patient. The basis of exposure therapy is to teach
patients to tolerate uncertainty and discomfort. For patients with OCD and tics,
a decision can bemade as to when to address tics versus OCD. For patients who
maintain traditional OCD subtypes (e.g., contamination, harm, and sexual
obsessions), a formal exposure hierarchy is developed and response prevention
guidelines are provided for compulsions. To address impairing tics, habit
reversal techniques (HRT) are employed, a component of Comprehensive
Behavioral Intervention for Tics (CBIT) [61].

For tic-related OCD, CBT components are not created equal. The use of
cognitive interventions is limited. For patients, the urge/discomfort is visceral,
not distorted. As a result, patients cannot utilize cognitive reframing techniques.
Although patients benefit greatly from psychoeducation, they may not be able
to utilize logic for addressing a just-right feeling. Instead, clinicians can teach
patients that the discomfort that is being experienced is Btemporary^ in dura-
tion. This positive Bself-talk^ often sets the stage for behavioral therapy.

Prior to starting CBT/ERP, it is important to determine when it is most
appropriate to utilize exposure versus response prevention/habit reversal for
tic-related OCD. This decision is dependent on the type of OCD (e.g., just-right
compulsion, evening-out, touching, tapping). In the case of exposure, a hierar-
chy can include triggering events that are likely to promote a feeling of discom-
fort or Bnot-right^ feeling. Both adult and child patients often find it difficult to
discriminate triggering events, as well as the magnitude to which exposures will
cause distress. They may find it challenging to rank the order of exposures
because the phenomenon is not of fear but one of disgust/anguish. For exam-
ple, it is often difficult to create stepwise hierarchies for tic-related OCD.
Instead, exercises may include guidelines such as response prevention for
Bweak^ urges and work up to response prevention for Bstrong^ urges. Planned
exposures may pose difficulty, given that tic-related OCD is not based on
intrusive thoughts but often external-triggers or internal-urge triggers. It is often
useful to take Bfield trips^ to promote generalizability and to come into contact
with naturalistic triggers. These in vivo exposures allow the clinician to coach the
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patient Bin-the-moment.^ Such exposures can include walking and not evening-
out steps, moving items around in an office so as to not be symmetrical, tapping
the Bwrongway^ or eating on the Bwrong^ side of themouth, touching one side of
the body but and not the other, and writing the Bwrong^ way. In each of these
scenarios, the exposures are conducted, over time, until the individual is no longer
distressed. Patients who have tic-related OCDmay need shorter duration or fewer
sessions. This is likely due to the fact that a distorted thought is notmaintaining the
disorder.

Another clinical anecdote is related to the amount of distress experienced by the
individual. Patients with tic-related OCD are often quickly triggered to a very
intense degree, but the duration of intense anxiety is much shorter than that of a
patient without tic-related OCD. For example, a child who is participating in an
evening-out exposure of brushing her right arm on the wall, but not the left arm
may immediately experience a 7/10 anxiety rating, but only experience the 7 for
1 min, and quickly drop to 0 within 5 min. In contrast, that same child with a
contamination exposure may report a 3/10 anxiety rating after eating a piece of
bread off the table, raise to a peak of 7/10 after 5 min because the fear of getting
sick and vomiting is triggered, and drop to a 3/10 after 15min. In this instance, the
distorted thought of getting sick because of germsmaintains the anxiety, because it
cannot be proven immediately where the feeling of discomfort from an Buneven
body^ eventually fades.

Overall, it has been our experience that CBT with ERP is effective in treating
patients with OCD and comorbid tics. The most effective approach lies in the
ability of the clinician to know the patient’s triggers and response to discomfort, as
well as flexibility and creativity in the delivery of ERP. When necessary, it is
important to introduce HRT skills in order to build the patient’s resources for
managing symptoms.

Selective serotonin re-uptake inhibitors
Treatment with selective serotonin re-uptake inhibitors (SSRIs) is considered
the first line pharmacologic intervention for OCD in youth and adults. Practice
parameters suggest that mild to moderate OCD should be treated first with
CBT, whereasmoderate to severe OCD generally requires a combination of CBT
and medication [51–53]. Individuals with severe or extreme OCDmay need to
start medication before they can fully engage in CBT.

Evidence suggests that SSRI treatment may be less effective in individuals
with OCD with tics than in OCD without tics. One example comes from a
retrospective case control study of fluvoxamine in adults with OCD [62]. In this
study, those with OCD and chronic tic disorder were age and sex-matched with
patients without tics. After 8 weeks of treatment with fluvoxamine, OCD
symptom reduction was observed in both groups, but the magnitude of re-
sponse was lower in the OCD+ tics group. Similar results have been reported in
more recent studies in adult [63] and pediatric samples [64, 65]. Although some
studies have suggested that comorbid tics may lower themagnitude of response
to SSRIs in treatment of OCD, tics did not moderate treatment efficacy/re-
sponse, or symptom remission in a pediatric OCD meta-analysis (although a
trend toward lower effect sizes was reported for symptom remission, defined as
CY-BOCS scores ≤ 14 or Clinical Global Scales-Severity rating of Bno illness^ or
Bmild illness^) [60••].
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In light of these findings, subjects with moderate to severe OCD and
comorbid tics are still candidates for treatment with an SSRI, although the
magnitude of response may be lower than that in OCD without tics. As would
be the case in treatment of OCD without tics, it is generally recommended that
pharmacotherapy be initiated with one SSRI and maintained for about 6–
8 weeks in adults and 8–10 weeks in youth; if the first agent is not beneficial
or intolerable, a second SSRI trial is recommended. If the second agent is not
effective or intolerable, many clinicians would go next to clomipramine, par-
ticularly if OCD symptoms are still in the severe range.

How should CBT and SSRIs be initiated?
Evidence-based practice strongly encourages clinicians to follow established
practice parameter guidelines for treatment of OCD and tic disorders [51–53].
However, there is little specific information to guide treatment ofOCD plus tics.
Results of the Pediatric OCD Treatment Study (POTS), the first randomized,
controlled trial of pediatric OCD comparing CBT, sertraline, and combination
treatment to placebo, indicated that comorbid tics attenuated response to
sertraline, but not to CBT or the combination therapy conditions [64]. As a
result, the authors concluded that children and adolescents with tic-related
OCD should begin treatment with CBT alone or in combination with a SSRI.
If children and adolescents with OCD and tics do not show an adequate
response to CBT alone, authors of the Nordic Long-TermOCD Treatment Study
(NordLOTS) suggest that discontinuation of CBT and initiation of an SSRI may
be more effective than maintenance of CBT [57, 66]. In the sections to follow,
we suggest pharmacological options for treatment-resistant OCD with comor-
bid tics.

Alternate psychopharmacological treatment options

Antipsychotic augmentation
The addition of an antipsychotic medication to an SSRI to augment treat-
ment response is a highly studied intervention for treatment-refractory
OCD. In adults, findings from a recent meta-analysis support the addition
of risperidone or aripiprazole in patients with OCD who do not show an
adequate response to SSRIs or clomipramine [67]. The efficacy of antipsy-
chotic augmentation has also been reported for individuals with tic-related
OCD. Studies with atypical antipsychotics (e.g., risperidone and
quetiapine) found augmentation to be equally effective in adults with
OCD with and without tics [68, 69], whereas one study with haloperidol
reported more favorable outcomes in fluvoxamine-refractory patients with
comorbid tic disorders compared to those without tics [70].

In children, beneficial effects for augmentation of SSRIs with either
risperidone or aripiprazole have been reported [71–73]. The aripiprazole
study found no differences in treatment efficacy when adolescents with
and without tics were compared [73]. The first head-to-head comparative
study to investigate two antipsychotics in SSRI augmentation in children
and adolescents with treatment-refractory OCD and comorbid tics found
that both risperidone and aripiprazole were effective in reduction of OCD
symptoms in about half of the sample [74•]. Antipsychotics were
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randomly assigned and added after patients showed a partial response to
12-week SSRI monotherapy. More than half of the sample reported im-
provement in tic symptoms. There were no statistically significant differ-
ences in treatment outcome between the risperidone and aripiprazole
conditions. With regard to adverse events, risperidone was associated with
weight gain and sedation, and aripiprazole with mild/moderate agitation.

In sum, antipsychotic augmentation may be an effective strategy for
treatment-refractory OCD with tic disorders in adults and children/adoles-
cents. There is additional evidence that this combination can be useful for
the treatment of tics.

Clomipramine
Clomipramine is an alternative psychopharmacological intervention to
consider when response to SSRIs is inadequate [53, 75]. Studies of the
efficacy of clomipramine for treatment of OCD and comorbid tics are
scarce and inconsistent. On the one hand, a study with adult patients
found that comorbid tics were not associated with poorer response to a
14-week trial of clomipramine [76], whereas another study in children and
adolescents with a lifetime history of tics reported an attenuated response
to treatment [77].

Clomipramine has also been suggested as an augmentation strategy for
SSRIs [75]. The approach is to increase plasma levels of clomipramine and
minimize adverse effects through inhibition of its metabolism (SSRIs
inhibit the cytochrome oxidase enzyme that metabolize clomipramine)
and not through dosage increase. The efficacy of this combination has
not been examined specifically in patients with OCD and tics.

Alternative pharmacological strategies to explore
Other strategies which have been reported for treatment-refractory OCD, such
as increasing the dose of the SSRI or novel augmentation strategies (e.g.,
memantine, riluzole, amantadine, or ondasetron), have not been studied in
tic-related OCD. This area warrants further research.

Neuromodulation techniques

Transcranial magnetic stimulation (TMS)
TMS is a non-invasive brain stimulation technique that has been used for
treatment of a variety of brain disorders, including OCD [78, 79]. Evidence
for its use in patients withOCD and comorbid tics is still limited but promising.
Recently, a study of 12 patients with refractory TD treated with deep TMS
reported that tics did not improve among the group as a whole, but the
subgroup of patients with comorbid OCD showed significant improvement
in tic severity and OCD symptoms [80•].

Deep brain stimulation (DBS)
DBS is a neurosurgical procedure used in movement and psychiatric disorders
with use of an implanted neurostimulator in specific parts of the brain. DBS
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may show promise for treatment-refractory OCD, but its effect on comorbid tic
disorders has not yet been investigated [81].

Electroconvulsive therapy (ECT) and transcranial direct current stimulation
Other neuromodulation techniques such as electroconvulsive therapy (ECT)
and transcranial direct current stimulation (tDCS) have not shown positive
results in the treatment of OCD [82].

Conclusions
Treatment algorithm

Taking into account the extant evidence base and our current practice, the
following treatment algorithm is suggested for treatment of OCD and tic
disorders with mild to moderate symptoms (Fig. 1).

Future steps

A better understanding of the genetic, phenomenological, and neurobiological
differences between tic-related and non-tic-related OCD will lead to further
treatment advances. Given that sensory phenomena have been implicated in
OCD, it may be prudent to revise or develop assessments to routinely screen for
the presence of sensory phenomena in both OCD and tic disorders. Given that
CBT is the first line treatment for both OCD and TD, we suggest the develop-
ment of manualized treatment integrating ERP and HRT to target both obses-
sive–compulsive symptoms and tics. From a psychopharmacological perspec-
tive, we suggest that controlled trials in youth and adults with OCD plus tics
specifically focus on dosage, time to response, and optimal augmentation

Fig. 1. A schematic diagram of the authors’ proposed treatment algorithm.
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strategies. Investigation of medications for patients with treatment-refractory
OCD and tics which have fewer adverse effects than antipsychotics or clomip-
ramine are necessary. Overall, more research is needed so as to develop more
specific and effective treatments for OCD and tic disorders.
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