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Treatment of Tics

• Motor and vocal tics

• Simple and complex tics

• Children and adults

• Duration of tics

• Primary and secondary tics (not functional „tic-like“ behaviors)

• Self-injurious behavior





Course of Tics

• Age dependency

• Age at onset: 5-7 years

• Maximum: 10. -12. (-14.) years

• In most cases improvement of tics in 
adolescents and adulthood

Leckman JF, King RA, Bloch MH. Clinical Features of 
Tourette Syndrome and Tic Disorders. J Obsessive Compuls
Relat Disord. 2014 Oct;3(4):372-379.





Worsens tics: stress, emotional stress
anger, anxiousness, excitement
conversation about tics

Improves tics: concentration
relaxation



Waxing and waning
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- Typical course of tics
- Prognosis
- Comorbidities
- Treatment options
- Presentation in TV/social media
- Advocacy groups
- Information for school/work





Course of Tourette Syndrome











BT=Behavioral Therapy
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•Comprehensive Behavioral Intervention for Tics (CBIT)

•Habit Reversal Training (HRT)

•Exposure and response prevention (ERP)
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CBIT/HRT: Competing Response

• Initiation of a purposeful movement when the urge to tic appears

• Response/movement physically incompatible with the targeted tic

• To be used at each occurrence of the urge

• To be hold until the urge passes, but at least 1 minute





Behavior Therapy: CBIT / HRT



HRT in TS: Results









Maximal duration of tic suppression
(patient self-report)



Exposure and response prevention (ERP)

• Tic suppression for prolonged periods of time (response prevention)

• Gradually increased exposure to premonitory urges and environmental factors (e.g. 
situations and activities) likely to induce tics

• Aiming to increase urge tolerance

• Resulting in tic reduction

→ Suppression of all tics at the same time
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Licensed for Treatment of Tics/Tourette Syndrome

• US: 

• haloperidol

• pimozide

• aripiprazole

• Europe

• haloperidol





ESSTS Survey: clinical practice: 2011 vs. 2019
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Treatment with Antipsychotics: what to expect?

Antipsychotics

•  are effective in about 90% of patients

•  on average reduce tics by about 50% (with a wide range)

•  do not improve comorbidities in most cases

•  may cause side effects



Treatment with Antipsychotics: how to do?

•  Start low

•  Go slow

•  Increase dosage until tics decrease or intolerable side effects occur

•  Find the individually optimal dose together with the patient/parents

•  Adapt the dose depending on kind and severity of tics (according to waxing and 
waning of tics)





ESSTS survey 2019 (n=50)

Children & adolescents 
(n=15 different agents were given)

Adults 
(n=14 different agents were given)

Points Percentage Points Percentage

141 29.2 aripiprazole 127 31.0 aripiprazole

82 17.0 clonidine 70 17.1 haloperidol

81 16.8 tiapride 37 9.0 clonidine

49 10.1 guanfacine 32 7.8 risperidone

25 5.2 atomoxetine 26 6.3 quetiapine

20 4.1 risperidone 20 4.9 botulinum toxin

18 3.7 topiramate 17 4.1 cannabinoids 

18 3.7 cannabinoids 14 3.4 pimozide

15 3.1 pimozide 11 2.7 guanfacine

11 2.3 amisulpiride 11 2.7 amisulpiride

8 1.7 tetrabenazine 10 2.4 topiramate

5 1.0 quetiapine 10 2.4 atomoxetine

4 0.8 haloperidol 9 2.2 tetrabenazine

3 0.6 botulinum toxin 8 2.0 tiapride

2 0.4 sertraline 8 2.0 sertraline

1 0.2 sulpiride

483 100 410 100











Alternative medication (for example CBM =  

Cannabis based medication)

Deep Brain Simulation (DBS)



Cannabis-based Medicine

Study Country Number of 
patients

Type of study Study medication Efficacy

Müller-Vahl et al. 
(2002) 

Germany 12 Randomized, double-blind, placebo-
controlled, cross-over, single-dose

Oral THC Decrease in tics,
improvement in obsessive–
compulsive behavior 

Müller-Vahl et al. 
(2003) 

Germany 24 Randomized, double-blind, placebo-
controlled, parallel groups

Oral THC Reduction of tics at different time 
points

Abi-Jaoude et al. 
(2022)

Israel 12 Randomized, double-blind, placebo-
controlled, cross-over, single-dose

THC 10%, THC/CBD 
9/9%, CBD 13%

THC and THC/CBD better than
placebo, CBD ineffective

Mosley et al. 
(2023)

Australia 22 Randomized, double-blind, cross-
over trial

oral oil 5mg/ml THC+ 
5mg/ml CBD

Reduction of tics, correlation 
between 11-COOH-THC and 
primary outcome

Müller-Vahl et al. 
(2023)

Germany 97 Randomized, double-blind, placebo-
controlled, parallel groups

Nabiximols Non-significant tic reduction in 
primary endpoint, significant tic
reduction in secondary endpoints

Efron et al. (2025) Australia 10
(12-18y,

mean 14.8y)

Phase I/II randomized, double-
blind, cross-over pilot study

THC 10 mg/mL+
CBD 15 mg/mL

CGI-I: N=3 much improved on MC 
compared with N=1 on placebo 
at 10 weeks, no SAEs





N Patients Product Findings

Case 

reports
2

N=1

N=1
Cannabis

• Improvement of ADHD symptoms, Improvement of driving abilities

• Improvement of ADHD symptoms, in particular of poor tolerance to frustration, 

outbursts of anger, boredom, and problems related to concentration

Case series 2
N=30

N=3
Cannabis

• Improvement of ADHD symptoms including concentration, impulsivity, sleep,

• Improvement of depression, anxiety, self regulation, inattention

Survey 3

N=1,739

N=59

N=2,811

Cannabis

• Beneficial effects on symptoms of ADHD: e.g., hyperactivity, impulsivity, 

improvement of medication side effects (e.g., irritability, anxiety), Impaired 

memory

• Association between cannabis dose and withdrawal from other ADHD 

medications, association between high dose of cannabinol (CBN) and reduction

of ADHD symptoms

• Higher proportion of daily users met symptom criteria for an ADHD diagnoses of 

the hyperactive–impulsive subtype than the inattentive subtype

Prospective

study
1

N=361 

veterans
Cannabis

• Veterans with ADHD symptoms: sleep disturbance motivates for cannabis use; 

coping with negative affect predicts cannabis use problems

RCT 1 N=30 Nabiximols

• No significant change in primary endpoint

• Significant improvement in secondary endpoints: hyperactivity, impulsivity, 

inhibition control

• Trend towards improvement in inattention

Cannabinoids in ADHD









Most data from open uncontrolled (case) studies



DBS: optimal target unclear



Recent studies: promising new treatments



Double blind

Placebo controlled

N=40

Age: 7-17 years











Inactivtion of PDE10A by Gemlapodect (NOE-105)
- enhances the effect of dopamine D1 receptor 

activation in the striatonigral (direct) pathway
- counteracts the inhibitory effect of D2 receptor 

signaling in the striatopallidal (indirect) pathway







N=21











Recent studies: negative results



Vesicular monoamine transporter (VMAT2) Inhibitors

Tetrabenazine
Deutetrabenazine
Valbenazine

VMAT2 inhibitors reduce:
• DA storage
• DA release

→ ↓ Dopamine







Day 14      Day 28      Day 42      Day 56      

Double-blind phase

Placebo

Lu AG06466

Adjusted mean change from 
baseline in YGTSS–Total Tic 
Scores
(Double-blind phase)





Treatment of Tics: Summary

• Psychoeducation

• Treatment of comorbidities indicated?

• Behavioral therapy: HRT, CBIT, ERP

• Pharmacotherapy:
• 1. choice: antipsychotics

• aripiprazole
• others: risperidone, tiapride

• 2. choice:
• cannabis-based medicine
• clonidine (when ADHD comorbid)
• Other antipsychotics

• in carefully selected patients: botulinum toxine

• DBS
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