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Special Article

Treatment of Children and Adolescents With Tics

and Tourette Syndrome

Donald Gilbert, MD, MSc

ABSTRACT

Tics, patterned movements distinct from stereotypies, myoclonus, and other hyperkinetic movements, are quite common

in children, particularly among those with developmental and psychiatric disorders. Thus, tics can indicate the presence

of atypical neurodevelopment or broader difficulties with cognition or mood. Tics are also the cardinal feature of

Tourette syndrome, a childhood-onset neurobehavioral disorder characterized by a chronic inability to suppress or an

urge to perform patterned, repetitive movements. Patients with Tourette syndrome most commonly have, in addition to

tics, symptoms of inattention, hyperactivity, obsessiveness, or anxiety. Achieving the most effective treatment of a child

with tics is contingent on proper diagnosis of the movement disorder and thorough assessment for other problems,

followed by consideration of both nonpharmacologic and pharmacologic interventions for any and all symptoms

interfering with the child’s function and quality of life. This review focuses primarily on the diagnosis and medical

treatment of tics in children and adolescents with Tourette syndrome. (J Child Neurol 2006;21:690–700; DOI 10.2310/

7010.2006.00161).

Effective treatment of tics in children and adolescents with

Tourette syndrome is contingent on four factors:

1. Correct diagnosis of the movement disorder and syndrome

2. Adequate understanding of the symptom spectrum in

Tourette syndrome, which typically includes general pro-

blems with obsessiveness and impulse control

3. Collaborative assessment with the family of tic-related

impairment and facilitation of realistic expectations before

embarking on treatment

4. Working knowledge of the published evidence on the

efficacy and side effects of tic treatment interventions,

including some understanding of the scientific limitations of

the research in this area

In this review, I discuss each of these areas. In the fourth section,

rather than provide a comprehensive review of all treatments for

tics, which has been done well elsewhere, I focus on analysis of

the limitations of a few key studies. I conclude with the

treatment algorithm used at the Cincinnati Children’s Hospital

Medical Center Tourette Syndrome Clinic.

CORRECT DIAGNOSIS OF TICS

The correct diagnosis of Tourette syndrome, a chronic child-

hood-onset disorder characterized by multiple tics persisting for

more than 1 year, is usually straightforward. However, it is not

uncommon for mistakes to be made. The diagnosis is based on a

clear understanding of tic phenomenology.

Tic phenomenology and the natural history of Tourette

syndrome are reviewed elsewhere in this journal1 and in a

number of other outstanding recent reviews2–5 and therefore are

discussed only briefly in this article. The appearance, relation-

ship to voluntary movement, acute and chronic time course, and

sensory urges usually differentiate tics from other movements.

Appearance

Tics are stereotypic or patterned movements and vocalizations.

The location of tics tends to migrate over months to years in

persons with Tourette syndrome. Examples of simple motor and

phonic tics include blinking, eye rolling, head jerking, sniffing,

and grunting. In some cases, particularly in older children and
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adults, stereotyped movements can be more complex (eg,

combined sequential movements of several muscle groups).

Such complex tics can include self-injurious behavior and

socially inappropriate gestures or words. The highly patterned,

brief appearance of most tics distinguishes them from chorea,

fidgeting, habits such as nail biting, compulsions or rituals, and

psychogenic movement disorders. Stereotypies, myoclonus,

dystonia, and simple partial seizures share a patterned appear-

ance, but their timing differs from that of tics.

Relationship to Voluntary Movement

The relationship to voluntary movement is a key diagnostic

feature of tics. Tics in one body area rarely occur during

purposeful, voluntary movements in that same body area. For

example, vocal or phonic tics typically occur when an individual

is otherwise quiet or during pauses in speech, not in the middle

of a word. Most individuals who have hand tics can perform all

activities of daily living, such as tying, buttoning, eating, or

brushing teeth without interference. The postponement of tics by

purposeful movement is easily demonstrated in the clinic. On

examination, frequent eye-blinking tics will abate during visual

tracking. Hand and arm tics will abate during finger to nose

testing. Vocal or phonic tics will abate during speech, such as

saying the days of the week or repeating a phrase. In general,

direct functional interference occurs much less commonly from

tics than from other movement disorders. Tics rarely interfere

with movement performance in other areas, such as music or

athletics.

In contrast, voluntary movements can exacerbate several

other movement disorders. In the case of chorea, this can be

seen clinically during grip testing, in which choreiform move-

ments interfere with the persistence of the hand contraction

(‘‘milkmaid’s grip’’) and with the extension of the tongue (darting

tongue). Similarly, voluntary movement does not override

dystonia, myoclonus, or simple partial seizures. Also, psycho-

genic movement disorders and psychogenic tics often occur

during voluntary movements.

Two important mechanisms can underlie the observation

that purposeful movements override tics. First, on the time scale

of seconds to minutes, the activation of the hyperdirect pathway

(cortex R subthalamic nucleus R globus pallidus interna R

thalamus R cortex), which is diffuse, fast, and inhibitory, can

directly inhibit the performance of a tic just prior to the

performance of purposeful voluntary movement.6 Second, on the

time scale of minutes to hours, during periods of concentration

and purposeful activity, such as performing with a musical

instrument, the individual’s attention is shifted away from any

urges to tic. The tic urge is not salient and fails to engage the

movement system.

Timing

Tics occur throughout the day, sometimes in bouts,7 and less

commonly during sleep.8,9 Tics do not have a regular temporal

rhythm as simple partial seizures often do. Tics can also increase

during periods of less activity after a busy time, for example,

after school. Many individuals report that their tics tend to

increase during periods of stress or excitement.

Tics almost always begin after 3 years of age. Tics often

present after a child has already been noted to have problems

with hyperactivity, impulsivity, or anxiety. Medical treatment for

those symptoms might already be in place prior to presentation

to the clinician with tics, and because hyperactivity can be

treated before tics appear, some observations that stimulants

can precipitate tics can involve an unmasking of symptoms

that would have occurred eventually or a natural progression of

expected symptoms.10,11 Initial tics are usually simple facial

movements, such as blinking, or sounds, such as throat

clearing. A new tic can persist for days, weeks, or months,

followed by a period of waning or by replacement by another tic.

Tics wax and wane in frequency and intensity and migrate in

location over time, often becoming more complex and peaking

between the ages of 9 and 14 years.12 In most cases, tics

subsequently diminish, although obsessive-compulsive disorder

can peak later, particularly in adolescents with higher IQs.13

The time course and progression of tics throughout child-

hood differentiate tics from stereotypies. In contrast to tics,

stereotypies mainly begin before age 3 years.14 Stereotypies

often involve the face, trunk, and both arms and sometimes

include vocalizations. Thus, stereotypies are more complex

than most early tics. Stereotypies persist with little change for

years, continuing into the late elementary years before indivi-

duals gain the ability or motivation to suppress them around

peers. Parents can describe stereotypies as occurring more

often during certain emotional states, such as excitement,

boredom, or when the child is overwhelmed by sensory or

emotional stimuli.

Table 1 summarizes key features distinguishing tics and

stereotypies. It is possible for children to have both movement

disorders.

Sensory Aspects of Tics

Tic phenomenology also commonly includes sensory urges,15

distinguishing tics from other movement disorders. Young

children often are not aware that the tics are occurring.

Older children often describe a sensory premonition or urge

to perform a tic, an ability to postpone tics at the cost of rising

inner tension, and sensory abnormalities in the part of the

body where the tic is located. Sensory hypersensitivity in other

forms also can occur in children with tics, suggesting that

tic disorders might be sensorimotor disorders. Dystonia can

also be considered a sensorimotor disorder because of its

characteristic sensory tricks (gestes antagonistes) and other

neurophysiologic evidence.16,17 However, a sensory trick

decreases or postpones dystonic posturing, whereas in tic

disorders, the sensation contributes to the performance of the

tic.

Diagnosis and Misdiagnosis of Tics

Although directly observing tics in the clinic helps with making

the proper diagnosis, some children suppress tics in this setting.

Videos provided by parents can be helpful as well. However,

even in the absence of observational data, the diagnosis of tics

can generally be made by an astute clinician solely on the basis

of a careful history, with a lesser role for the physical

examination and almost no need for any laboratory tests or

neuroimaging.18 Electroencephalograms are also unnecessary

and generally should not be performed because of their low yield

in this clinical setting19 and higher interreader variation.20
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A common misdiagnosis occurs when primary physicians

fail to recognize a persistent behavior as a tic and instead

mistake it for a symptom of an ongoing, common pediatric

condition. For example, some children with blinking, throat

clearing, or sniffing tics receive medical treatment for infections

or allergies. It is not uncommon for children to be referred to

allergists, otolaryngologists, or ophthalmologists after this

medical treatment has been unsuccessful. Usually, there has

been a failure to recognize the highly patterned nature of tics,

their temporal waxing with stress and waning with purposeful

activities, the absence of local pathology such as rhinorrhea or

conjunctivitis, and the presence of other behavioral or mood

disturbances. In addition, confusion can arise because a tic often

develops out of a purposeful movement. A child prone to tic can

begin sniffing with allergies, but it is the neurologic tendency to

tic that creates a subsequent persistent tic after the inciting

mucosal inflammation has subsided.

Finally, families can misconstrue general fidgeting and

common habits such as nail biting as tics. Occasionally,

disruptive conduct such as fighting also can be characterized

by affected individuals or their families as ‘‘involuntary tics.’’

Families should be discouraged from the view that all disruptive

behaviors are involuntary or uncontrollable in children with

Tourette syndrome. Compulsive behaviors that occur as part of

obsessive-compulsive disorder, rituals performed in response to

intrusive thoughts, can usually be differentiated from tics, but

sometimes the boundary between complex tics and compulsions

is indistinct.

In summary, accurate identification of tics is crucial for

making proper treatment decisions. Once tics have been

correctly diagnosed, patients can be classified as having

transient tics, mainly transient tic disorder, or chronic tics,

mainly Tourette disorder, the features of which are listed below

(based on the Diagnostic and Statistical Manual of Mental

Disorders-4th Edition-Revision [DSM-IV-TR],21 in which the

requirement for ‘‘impairment’’ was removed).

Tic Diagnoses

Tourette Disorder (DSM-IV-TR)

A. Both multiple motor and one or more vocal tics have been

present at some time during the illness, although not

necessarily concurrently.

B. The tics occur many times a day (usually in bouts) nearly

every day or intermittently throughout a period of more than

1 year, and during this period, there was never a tic-free

period of more than 3 consecutive months.

C. The onset is before age 18 years.

D. The disturbance is not due to the direct physiologic effects

of a substance (eg, stimulants) or a general medical

condition (eg, Huntington disease or postviral encephalitis).

Transient Tic Disorder

A. Single or multiple motor and/or vocal tics (ie, sudden, rapid,

recurrent, nonrhythmic, stereotyped motor movements or

vocalizations).

B. The tics occur many times per day, nearly every day for at

least 4 weeks, but for no longer than 12 consecutive months.

C. The onset is before age 18 years.

D. The disturbance is not due to the direct physiologic effects

of a substance (eg, stimulants) or a general medical

condition (eg, Huntington disease or postviral encephalitis).

E. The criteria have never been met for Tourette disorder or for

chronic motor or vocal tic disorder.

SYMPTOM SPECTRUM AND TIC TREATMENT

Tourette syndrome usually involves more than tics.22 It is crucial

for pediatric neurologists to understand the full spectrum of

Tourette syndrome symptoms for at least four reasons:

Table 1. Clinical Features of Tics versus Stereotypies

Feature Tics Stereotypies

Appearance Patterned, simple (few muscles) or complex Patterned, usually complex
Examples Blinking, eye rolling, head jerking, arm extension,

throat clearing, grunting, squeaking
Rocking, flapping arms, combined tensing of body and

face with posturing or flapping of hands and
emission of a vocalization

Subjective experience and
sensory urges

Younger children are not always aware. Older
children are typically aware of their tics and can
experience an urge to perform them. An
uncomfortable sensation or urge can occur.
Postponement of the tic increases discomfort;
performance of the tic brings relief.

Younger children are not always aware. Older children
are typically aware of their stereotypies and can
experience an urge to perform them or pleasure in
engaging in them. Some children perform their
stereotypies as a pleasurable retreat from their
surroundings. Can be accompanied by cognitive
dissociation but no true loss of consciousness.

Age at onset Usually after age 3 yr Usually before age 3 yr
Frequency Usually daily Usually daily
Evolution over time Over weeks to months, waxing, waning, migrating

location; peak age 9214 yr
Remain relatively unchanged from onset, last for years;

can persist into adulthood, but frequency diminishes
in adolescence

Suppressibility Some ability to suppress, at least briefly, is common Older children who are socially aware will suppress
Exacerbating factors or

situations
Stress, excitement, relaxation after a busy period Occur in certain emotional states: happiness,

excitement, boredom, anxiety, sensory overloaded/
socially overwhelmed

Relationship to voluntary
movement

Purposeful movements usually override tics;
typically, tics decrease during highly focused
voluntary activities (sports, music)

Stereotypies can interrupt purposeful activity when the
child is excited or overwhelmed
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1. This understanding guides clinicians who initially evaluate

the child with tics to assess for other disorders as well.

2. These other disorders often

a. cause more quality of life interference than the tics.

b. increase stress for the child, thereby secondarily

increasing tic frequency and impairment.

3. Pediatric neurologists in underserved areas can consider this

reality in deciding whether to take any role in treating

Tourette syndrome in their communities and, if so, what the

boundaries of that role should be.

4. This demonstrates that polypharmacy might be needed and

that the treating physician might require, at minimum, a

working knowledge of stimulants and selective serotonin

reuptake inhibitors. For many patients, the physician will

need to monitor drug-drug interactions and treatment out-

comes in multiple domains.

Most patients with Tourette syndrome who present to neurolo-

gists or psychiatrists for medical attention also have attention-

deficit hyperactivity disorder (ADHD), obsessive-compulsive

disorder, or other psychiatric disorders.23 School-based assess-

ments of children with tics also identify a high concurrent

prevalence of learning disabilities, attentional problems, and

anxiety.24,25 Some children who present with Tourette syndrome

also meet the criteria for an autistic spectrum disorder.26 Thus,

at the initial presentation, the physician should explore whether

learning disabilities, ADHD, obsessive-compulsive disorder, or

autism spectrum disorder might be present and make appro-

priate referrals as necessary. If learning disabilities are

suspected and the child is in public school, an initial assessment

through the school psychologist or educational intervention

team is generally preferable before considering more expensive

and time-consuming referrals for psychologic or neuropsycholo-

gic testing. Neuropsychologic testing through the health care

system is justified when needed for medical decision making.

The American Academy of Pediatrics recommends that the

diagnosis of ADHD and screening for other disorders be

performed through the primary physician’s office.27

Discerning whether Tourette syndrome represents a distinct

diagnosis with familial aggregation with obsessive-compulsive

disorder28 or whether it lies on a spectrum with many

neuropsychiatric disorders29 is important for research into the

genetics and pathophysiology of Tourette syndrome. The crucial

aspect with regard to treatment of tics, however, is under-

standing that tics are one symptom domain that needs to be

evaluated in the context of other symptoms before treatment

decisions are made.

The role of the neurologist depends on various medical and

nonmedical circumstances, including the neurologist’s expertise,

interests, and workload and the availability of local mental

health services for the patient. Although a neurologist might

prefer to address only the movement disorder, in most cases, this

will not serve the patient with Tourette syndrome well. In fact,

Tourette syndrome is just one of many disorders neurologists

treat in which neurologic and psychiatric symptoms co-occur.

Other examples include the adult and childhood epilepsies,30–32

multiple sclerosis,33,34 cerebrovascular diseases,35–37 Parkinson

disease,38,39 and Huntington disease.40

A fundamental Tourette syndrome treatment issue is to

what extent, if any, the neurologist is willing to treat psychiatric

disorders. Whereas psychosis, bipolar disorder, substance abuse,

anorexia, and suicide risk fall outside the core competencies in

neurology, many common problems with attention, behavioral

control, anxiety, obsessiveness, and mild to moderate depression

fall well within the capabilities of most neurologists. Although

the American Academy of Pediatrics recommends that primary

diagnosis and treatment of ADHD be done in the pediatrician’s

office,27 the presence of an additional diagnosis, such as

Tourette syndrome or epilepsy, might mean that the primary

physician will seek a neurologist’s assistance with ADHD

treatment decisions. Depression and anxiety are also extremely

common and might require medical treatment. Thus, a neurol-

ogist willing to assess and treat more than tics will provide a very

helpful service to children affected by Tourette syndrome.

Unfortunately, with regard to evidence-based medical

decision making for treating multiple symptoms in patients with

Tourette syndrome, few clinical trials are available.41 Most

studies involve 60 patients or fewer and have been designed to

test a single treatment versus placebo. Although studies can

assess changes in multiple symptom domains, they mainly target

single symptoms. In addition, the presence of a comorbid

diagnosis is often an exclusion criterion and concurrent

medications are not allowed. Thus, the decisions clinicians

make daily between mild or potent tic suppressors, ADHD

treatments, or anti–obsessive-compulsive disorder medications

and whether to use them in combination are based on

accumulated anecdotal experience. A notable exception to this,

which provides the best available evidence for decisions about

treating comorbid ADHD and tics, is the Treatment of ADHD in

Children with Tics clinical trial, which randomized children to

clonidine, methylphenidate, both, or placebo.42 This study is

reviewed in this article.

In summary, awareness of the high likelihood of concurrent

developmental or psychiatric diagnoses is crucial before making

decisions about tic treatment.

ASSESSING TIC-RELATED IMPAIRMENT AND

FACILITATING REALISTIC EXPECTATIONS

Assessing Impairment

The mere presence of tics is not an indication for medical

treatment. Symptom-suppressing medication should be reserved

for cases in which there is significant social impairment,

functional impairment, pain, or classroom disruption. When tics

do not directly interfere with any activities of daily living or

recreational activities, education and reassurance, not medica-

tion, are needed. A diagnostic note from the doctor to the school,

sent in through the parents, can be extremely helpful.

The clinician should initially and briefly inquire about the

child’s extracurricular (fun) activities, interests, friendships,

family, and academic skills to establish a trusting relationship

with the child and to better judge later whether symptoms are

causing impairment. Assessment of the number, frequency,

intensity, and interference of tics with these activities helps

place them in an objective context.

Social interference occurs when the tics cause bullying,

isolation, or social stigmatization or when loud tics result in the

child being put out of the classroom into the hallway or a

resource room. The issue of social interference needs to be
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assessed carefully, however. Parents of young children are often

overly worried about bullying when, in fact, none is occurring.

Similarly, self-conscious adolescents can overestimate the

social consequences of the Tourette syndrome diagnosis.

Children are usually tolerant of a child’s tics in the first three

or four elementary grades. If a child that age is being

socially isolated by his or her peers, it usually relates to other

diagnoses or personality issues, not to tics. By late elementary or

middle school, bullying and exclusionary social practices

become more commonplace. This can lead to legitimate social

problems for the child, such that a reduction in tics can be

socially helpful. After proper education, however, many children

and adolescents will come to accept tic symptoms. Persistent

and very loud phonic tics can cause problems for a child at any

age.

As discussed above, functional interference from tics is

uncommon. Two exceptions are homework, which is not as

engaging as a physical activity, and falling asleep, both of which

can be prolonged by bouts of tics. Frequent phonic tics can

interrupt conversations. Children with social anxiety about their

tics can expend mental energy in class to suppress tics, reducing

their attention to their classwork and interfering with academic

performance. Sorting out these possibilities requires a thoughtful

interview with the child and family.

Pain can occur when tics are very frequent or intense. Some

children report that tics increase their headaches or migraines.

When parents are administering pain medication frequently

because of tic-induced pain or when tic sensory urges are

irritating, tic-suppressing medication might be warranted. Tics

can, in rare cases, cause injuries.43–45

Facilitating Realistic Expectations

If the child or family requests medication, it is essential to be

clear why tic suppression is desired and to inform families that,

in most cases, medical suppression will be partial at best.

Unrealistic expectations lead to frustration for the child, family,

and physician and can lead to unhealthy side effects.

Medications for tics and associated symptoms most likely will

not completely normalize the child’s function. If the indica-

tion for tic treatment is that the child or adolescent is

emotionally overwhelmed by his or her symptoms, psychologic

counseling and support are needed. It is better for adolescents

to accept their Tourette syndrome diagnosis and to acknowledge

this directly and honestly to peers than to hope falsely that

a medication will make them ‘‘just like everyone else.’’ The

desire to completely suppress tics can lead to overmedication

and side effects that cause more problems than the tics did. A

common example of this occurs when physicians overtreat the

child to the point of excessive daytime sedation or very

unhealthy weight gain. Families should be informed that

medication typically results in a 25% to 50% reduction in tic

symptoms.

Summary

Tics do not always require medical treatment. Education

and reassurance for the child and parents and school and

psychologic counseling can, in some cases, be more important.

Medical treatment for tics can be considered in the following

circumstances:

1. The tics cause pain or injury.

2. The tics cause sustained social difficulties (for the child, not

the parents), including classroom disruption.

3. The tics cause functional interference.

Medical treatment can reduce tics but most likely will not

eliminate them. Associated symptoms (ADHD, obsessive-

compulsive disorder symptoms) often have a more substantial

impact than tics on the child’s quality of life. A comprehensive

review of treatment of the other nontic symptoms lies outside

the scope of this article and is addressed elsewhere in this issue

by Denckla and Goodman et al.46,47

If it has been determined that tics are sufficiently painful or

impairing to warrant an intervention, the physician also needs to

consider other diagnoses (eg, ADHD or obsessive-compulsive

disorder), rank the diagnoses in terms of their impairment, and

initially target the most impairing symptoms. Starting two

medications simultaneously should be avoided.

Sometimes, treatment of ADHD or obsessive-compulsive

disorder can reduce stress, secondarily reducing tics.

PUBLISHED EVIDENCE ON THE EFFICACY AND SIDE

EFFECTS OF TREATMENT

The Tourette Syndrome Association’s Medical Advisory Board

has completed a comprehensive review of tic treatment that is

available to physicians on the Tourette Syndrome Association

Web site (,www.Tourette Syndrome-usa.org.). The board

categorized medications into three groups: A, short-term safety

and efficacy in at least two randomized, placebo-controlled

trials; B, short-term safety and efficacy in at least one placebo-

controlled study; and C, supported by clinical experience and

open-label studies. These classifications are shown in Table 2.

A more recent study shows that metoclopramide 5 to 40 mg

daily48 would meet category B criteria. Three additional

medications that would meet category C criteria for tic

suppression are the dopamine agonist ropinirole (0.5–1.0 mg

daily),49 the serotonin 5-hydroxytrytamine3 receptor antagonist

ondansetron (24 mg),50 and the anticonvulsant levetiracetam

(1000–2000 mg).51

The following sections of this article focus on analysis of

published clinical trial data in the context of study limitations

and recommendations for further clinical research and conclude

with a suggested algorithm for tic-suppressing medications.

Background: Many Small Studies

Most published studies of tic suppression are small, single-site

investigations. In a comprehensive review published in 2000,

Robertson discussed studies of 17 agents studied during a 20-

year period.52 These agents belonged to 12 medication classes

(eg, neuroleptics, atypical antipsychotics, a2-agonists, stimu-

lants, selective serotonin reuptake inhibitors, opiates, benzodia-

zepines, dopamine agonists, nicotine). The total number of

patients studied was fewer than 600. This review brings to light

several important facets of Tourette syndrome research.41 First,

the fact that most Tourette syndrome clinical trials have been

small, single site, and investigator initiated supports the notion

that pharmaceutical companies either have little economic

incentive to fund larger trials in Tourette syndrome or that no
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new, patented agents appear to be highly promising. Second,

most agents studied showed small effect sizes, particularly once

a controlled study was performed, so that investigators moved

on to other agents rather than perform larger, multicenter,

definitive phase 3 trials.

Open-Label Studies

There continue to be many open-label studies in Tourette

syndrome. Open-label studies and placebo-controlled studies

can enroll different types of patients; thus, comparisons require

caution. Open-label studies are theoretically able to recruit more

severely affected patients, including patients who would choose

not to discontinue all medications to enroll in a placebo-

controlled monotherapy trial. Studies that allow for treatment

of co-occurring ADHD and obsessive-compulsive disorder can

also recruit more typical, representative patients than those that

do not.

In general, the problem with uncontrolled, open-label

studies is that many nontreatment factors can influence the

outcome. Controlled trials can show much smaller effects than

open-label studies, as has been seen in two studies of

baclofen.53,54 Therefore, the treatment effect sizes of open-label

studies should be viewed with skepticism.

Dopamine-Blocking Medications: First Choice for Tic

Suppression?

The Tourette Syndrome Association’s Medical Advisory Board

guideline found the most compelling evidence for the effective-

ness of dopamine-blocking agents for Tourette syndrome. Three

agents have been studied the most: haloperidol, pimozide, and

risperidone.

Haloperidol was the first dopamine receptor blocking agent

to be reported as highly successful at reducing tics.55 However, it

appears that most patients choose to discontinue haloperidol

because of side effects or concerns about side effects.56 Multiple

studies have shown that both pimozide and risperidone suppress

tics effectively, but weight gain and sedation are common side

effects; weight gain can be more significant with risperidone

than with pimozide or haloperidol.57–59 Extrapyramidal symp-

toms and exacerbations of anxiety also can occur. Thus,

although the strongest evidence for tic suppression is from

dopamine receptor blocking agents, it might still be prudent to

try other agents first.60

Two Large Randomized Controlled Trials in Tic Disorders

Plus ADHD

Placebo-controlled studies allow for a valid assessment of

treatment effects. However, these studies have limitations that

have particular relevance in complex disorders such as Tourette

syndrome.41 Published placebo-controlled studies allow for a

valid assessment of treatment effects on tics alone, in patients

with moderate symptoms and few comorbid diagnoses.

However, these studies have limitations that have particular

relevance in complex disorders such as Tourette syndrome.40

Results of such studies may not generalize well to Tourette

Syndrome patients with severe tics or multiple diagnoses. Two

recent rigorous trials have been performed, both in children with

tic disorders and ADHD combined. Because these provide the

best evidence for treatment of a common combination of

Tourette syndrome symptoms, the results and limitations are

reviewed in detail.

Clonidine and Methylphenidate: Treatment of ADHD in

Children with Tics Study

The Tourette Syndrome Study Group, a consortium of experi-

enced neurologists and psychiatrists, performed the National

Institutes of Health (NIH)–funded Treatment of ADHD in

Children with Tics study.42 They enrolled 136 children with tics

and ADHD in a 16-week study. Children were randomized into

one of four treatment arms: clonidine, methylphenidate, both, or

placebo. Outcomes of interest were ADHD and tic severity.

The results of the Treatment of ADHD in Children with Tics

study were interesting. For ADHD symptoms, all groups

improved, even placebo, with marginally the best results in the

combined group. Using the primary outcome measure, a teacher-

rated scale, symptom severity ratings decreased 40% to 60%

among treated groups by week 16. For tics, all treated groups

(not placebo) improved, with about a 25% reduction in the tic

rating scales by week 16. Although previous clinical experience

showed that many patients with tics did not experience

exacerbations on stimulants, concerns about this possibility

were long-standing,10 and the observation in a rigorous study

that tics actually improved on methylphenidate alone was

surprising. Although one interpretation is that the stimulants

directly reduce tics, possibly via a dopaminergic mechanism,61,62

it could also be the case that effectively treating ADHD reduced

stress, secondarily reducing tics.

The Treatment of ADHD in Children with Tics study had

several limitations that might be important for interpreting its

results. First, 13 large centers recruited 136 patients over 39

months, a low participation rate. That might mean that these

patients were in some way atypical. Seventy-five percent of

subjects were predominantly inattentive, not typical of the

Tourette syndrome plus ADHD population, in which combined

Table 2. Effectiveness Categories of Tic-

Suppressing Medications From Tourette

Syndrome Association Medical Advisory Board

Treatment Guidelines (With Usual Daily Dose

Ranges)

Category Medication

A: effective in 2 or more
placebo-controlled trials

Haloperidol, 1–4 mg
Pimozide, 2–8 mg
Risperidone, 1–4 mg

B: effective in 1
placebo-controlled trial

Fluphenazine, 1.5–10 mg
Tiapride, 50–150 mg
Ziprasidone, 20–80 mg
Clonidine, 0.1–0.3 mg
Guanfacine, 1–3 mg
Pergolide, 0.1–0.45 mg
Botulinum toxin, 30–300 units

C: effective in open-label study Olanzapine, 2.5–12.5 mg
Sulpiride, 200–1000 mg
Tetrabenazine, 37.5–150 mg
Baclofen, 40–60 mg
Nicotine patch, 7–21 mg
Mecamylamine, 2.5–7.5 mg
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inattentive-hyperactive-impulsive subtypes are more common. It

is possible that parents of children with more severe hyper-

activity were unlikely to consent to participate in a placebo-

controlled study. In addition, both medications were already

available to primary physicians and would often have already

been tried before, especially for ADHD, in which symptoms are

often impairing at an early age. Thus, children who had already

experienced tic exacerbations, weight loss, mood changes, or

insomnia on methylphenidate; sedation on clonidine; or an

inadequate clinical response on either drug would not be likely

to participate. This patient sample, therefore, has some biases

that might affect the generalizability of the treatment effect sizes

and side-effect rates.

Atomoxetine

The only other large, multicenter study was funded by industry.

In this study, the selective norepinephrine reuptake inhibitor

atomoxetine was tested in children with ADHD and tic

disorders.63 Atomoxetine had already been shown to be effective

in placebo-controlled trials for treating ADHD in children.64,65

This was a premarketing, double-blind, placebo-controlled study

that enrolled 148 children with ADHD and tic disorders. The

study’s primary aim was to determine if ADHD could be treated

without worsening tics. Many of the sites had participated in the

Treatment of ADHD in Children with Tics study.

The results showed that ADHD symptom improvement was

significantly greater in the treatment than in the placebo group,

as had been seen in children with ADHD but no tic disorders. In

addition, tic severity diminished by about 25% on atomoxetine,63

although this study had a larger placebo effect than the

Treatment of ADHD in Children with Tics study.

Limitations of the atomoxetine study should also be

considered. Unfortunately, there was a fairly high dropout rate

in both treated (34%) and untreated (26%) groups during the

double-blind portion of the trial. This might have resulted from

the study design, in which subjects designated as ‘‘nonrespon-

ders’’ were eligible for early discontinuation, followed by open-

label treatment with atomoxetine. The goal of this design was to

enhance recruitment and reduce the amount of time a child

might suffer untreated. However, parents and blinded investiga-

tors might have wanted to move the subjects to a known

treatment as soon as possible.

In contrast to the Treatment of ADHD in Children with Tics

study, in the atomoxetine study, the active treatment was not

available on the market at the time the study began, and little

was known about its potential to reduce or exacerbate tics.

Children with severe ADHD or tics might have been unlikely to

enroll in this placebo-controlled study, which excluded con-

current medications for tics, obsessive-compulsive disorder, or

ADHD. Investigators might have been reluctant to enroll patients

with more impairing tics in this study. In addition, children

whose ADHD or tics were already effectively treated with

marketed medications would probably have incentive to

participate in this study only if they were experiencing unwanted

side effects on current treatment. Thus, like the Treatment of

ADHD in Children with Tics study, the effect sizes and side-

effect rates of the atomoxetine study might not apply to the

general population of children with both ADHD and tic

symptoms.

Directions for Future Research in Tic-Suppressing

Medications

Until a major insight into the neurobiology of Tourette

syndrome occurs that has treatment implications, advancements

in the medical treatment of the disorder will be incremental

at best. Studies will likely involve medications marketed

initially for other purposes, and, at most, modest tic-suppressing

effects can be expected. Nonetheless, the marginal benefits of a

better treatment, especially one with less iatrogenic sedation

and weight gain, might be considerable. More selective

dopamine and serotonin receptor agonists and antagonists, for

example, warrant further study. Deep brain stimulation, which

has shown partial but meaningful symptom palliation in several

patients,66 deserves further study in adults with severe and

disabling symptoms. Treatment studies related to the pediatric

autoimmune neuropsychiatric disorders associated with strepto-

coccal infections (PANDAS) hypothesis, that infection-triggered

immune responses can cause or exacerbate tics, are also worth

pursuing. Recent controlled studies using antibiotics to reduce

tic exacerbations have had significant study design pro-

blems.67,68 Future treatment studies in this area should be

designed with great care.

For clinical trials in Tourette syndrome to be as clinically

useful as possible, alternative study designs should be consid-

ered. A better balance should be found between the mono-

therapy placebo-controlled trial and other designs, the results of

which might be more difficult to interpret but which allow for a

more severe and representative Tourette population to be

studied.41

TREATMENT ALGORITHM FOR MEDICAL TIC

SUPPRESSION

Treatment can be initiated for children or adolescents who meet

the criteria for tic disorders after reviewing with the family the

indication for tic suppression and the expectation that, at

best, modest suppression will be achieved. In addition, the

maturity with which the child is handling tic-associated social

difficulties should be explored. The neurologist wishing to direct

medical treatment of Tourette syndrome should be competent

and willing to treat ADHD and obsessive-compulsive disorder

symptoms medically as well or have ascertained that these

symptoms are being treated competently elsewhere. In most

cases, these symptoms should be dealt with prior to embarking

on a treatment for tics if they cause more interference than the

tics. An alliance with one or more psychologists or therapists in

the community, in particular those who are experienced in

cognitive behavior treatment of obsessive-compulsive disorder,69

is ideal.

Previous treatments should be reviewed, and any that were

discontinued without a fair trial at a reasonable dose can be

reconsidered as treatment options.

What follows is the algorithm on which I base my

treatment in the Cincinnati Children’s Hospital Medical Center

Tourette Syndrome Clinic. Many experts would agree with the

first-line therapy below; however, there is no current

consensus about second- versus third-line treatments.

Treatments should be tailored individually depending on

the patient’s unique circumstances. Because Tourette
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Figure 1. Tourette syndrome treatment algorithm. ADHD 5 attention-deficit hyperactivity disorder; OCD 5 obsessive-compulsive disorder.
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syndrome is a chronic, nonfatal disorder, the emphasis on

treatment should be on safety first and symptom reduction

second (Figure 1).

First-Line Treatment of Tics – Category B Evidence – a2-

Adrenergic Agonists

N General comments

N Probably harmless long term

N 20% to 50% effective for tics

N Might not work for 2 to 6 weeks; should be initiated and

tapered off slowly

N Also help with ADHD, aggression, and insomnia

N Main side effects: sedation, lightheadedness

N Clonidine 0.1 mg tablets

N Start with a half-tablet at bedtime and increase by a half-

tablet every 3 to 7 days until on a half-tablet in the

morning, a half-tablet midday, and 1 tablet at bedtime as a

typical dose; assess at this dose

N Maximum daily dose usually 0.4 mg

N Main side effects: fatigue, lightheadedness, irritability

N Alternative: clonidine patches weekly (can be very

irritating to the skin)

N Okay to use with stimulants (based on the Treatment of

ADHD in Children with Tics study)

N Guanfacine 1 mg tablets

N Start with a half-tablet at bedtime and increase by a

half-tablet every 3 to 7 days until on 1 tablet twice

daily

N Maximum daily dose 2 mg twice daily

N Main side effects: fatigue, lightheadedness, irritability;

seem to occur less often compared with clonidine

Second-Line Treatment of Tics – Category B or C Evidence –

Non–Dopamine Receptor Blocking Medications

N Atomoxetine if ADHD also present

N 0.5 mg/kg/d initially

N Once daily or divided twice daily if nausea occurs

N Morning dosing; can give at bedtime if sedation occurs

N Increase up to a maximum of 1.8 mg/kg/day or 100 mg/day,

whichever is lower

N Selective serotonin reuptake inhibitors for significant anxiety,

obsessive-compulsive disorder if these symptoms seem to

‘‘drive’’ the urge to tic

N For example, sertraline 25 mg at bedtime, increase over

2 to 16 weeks to 50 to 150 mg/day; fluoxetine 10 mg

at bedtime, increase over 2 to 16 weeks to 40 to

60 mg/day

N Discuss the risks of unmasking bipolar disorder, increas-

ing agitation, suicide

N Topiramate, especially if migraines, obesity, or bipolar

disorder is present

N Can cause beneficial weight loss

N Can help with migraine prevention

N Risks of cognitive side effects

N Other second-/third-line options

N Pergolide, particularly if the child also has restless legs

syndrome. Main side effect: nausea

N Baclofen

N Botulinum toxin injected focally for localized severe tics

N Antianxiety medications, for example, benzodiazepines

N Ondansetron, ropinirole, levetiracetam

Third-Line Treatment for Tics – Class A/B Evidence –

Dopamine Receptor Blocking Agents

N Typical neuroleptics/dopamine antagonists: haloperidol

(Haldol), pimozide (Orap), fluphenazine (Prolixin).

N Highest efficacy

N Much greater risk of significant side effects

N Weight gain, sedation, anxiety, depression

N Extrapyramidal side effects/tardive dyskinesia

N Start with 0.5 mg at bedtime and increase by 0.5 mg every

3 to 14 days until on 1 to 8 mg/day; titrate to effect

N Maximum daily dose usually 4 mg

N Atypical antipsychotics: block dopamine and serotonin

receptors

N Risperidone

N Probably equal or superior to typical neuroleptics in

terms of efficacy but can cause more weight gain;

extrapyramidal side effects still occur

N Start with 0.5 mg at bedtime and increase by 0.5 mg

every 3 to 7 days; titrate to effect

N Maximum daily dose usually 4 mg

N Ziprasidone

N Main side effect is sedation; much less weight gain than

risperidone

N Start with 20 mg at bedtime and increase by 20 mg

every 7 to 14 days

N Maximum daily dose usually 80 mg

SUMMARY

Children and adolescents with Tourette syndrome present with

complex symptoms. Treatment requires a thoughtful approach to

the full spectrum of problems, focusing on impairment and

acknowledging limitations in our ability to medically ameliorate

these symptoms. Collaborating with the individual and family on

treatment decisions is essential. Current medical treatments

have suboptimal effectiveness, and the clinical trials described in

the literature have many limitations. In addition to medical

treatment, psychologic interventions are helpful. Advocacy

groups such as the Tourette Syndrome Association offer many

useful resources for patients, families, schools, and health care

practitioners.
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