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Treatment of Tics



DSM-5: Tic disorders

307.20 Other specified tic disorder (specify reason)
307.20 Unspecified tic disorder
307.21 Provisional tic disorder
307.22 Persistent (chronic) motor or vocal tic 

disorder (specify motor or vocal)
307.23 Tourette's disorder



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



Part I: Assessment
Part II: Psychological interventions
Part III: Pharmacological treatment
Part IV: Deep brain stimulation

Summary statement
Patients' perspectives
Editorial





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



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.
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Course of Tourette Syndrome











BT=Behavioral Therapy





Licensed for Treatment of Tics/Tourette Syndrome

US: 
haloperidol
pimozide
aripiprazole

Europe
haloperidol







ESSTS Survey: clinical practice: 2011 vs. 2019



ESSTS Survey: clinical practice: 2011 vs. 2019



ESSTS Survey: clinical practice: 2011 vs. 2019









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



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 significantly in most cases
may case side effects





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)



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

Müller-Vahl et al. 
(2023)

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

Nabiximols Non-significant tic reduction: 
Primary endpoint (responder 
criterion 25% tic reduction) 
narrowly missed
Several secondary endpoints 
reached

Cannabis-based Medicine





Figure 2: Network plots for efficacy for 
medication categories (A) and 
medications individually (B) 
The nodes are coloured according to 
their medication category, and their size 
is proportional to the number of groups 
that included that treatment. The 
number of studies for each comparison 
is illustrated by the number besides the 
black line, and its thickness is 
proportional to the precision of the 
direct estimate for that comparison. 
The number of participants who were 
included in the analyses for each 
treatment are shown in parentheses. 
VMAT2=vesicular monoamine 
transporter 2. 



Recent studies: promising new compounds



Double blind
Placebo controlled
N=40
Age: 7-17 years







PDE10A = Phosphodiesterase 10A
- PDE10A has very limited distribution and is mainly expressed in 

medium spiny neurons (MSNs) of the striatum and substantia 
nigra

- Synergistic dopamine type D1 and D2 receptors are also 
expressed on striatal MSNs

- PDE10A acts postsynaptically on dopamine signaling by 
controlling the availability of the second messengers cyclic 
adenosine monophosphate (cAMP) and cyclic guanosine 
monophosphate (cGMP)



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



Recent studies: negative results



Vesicular monoamine transporter (VMAT2) Inhibitors

Tetrabenazine
Deutetrabenazine
Valbenazine

VMAT2 inhibitors reduce:
• DA storage
• DA release

→ ↓ Dopamine



Endocannabinoid Modulator: MAGL Inhibitor: ABX-1431 (Lu
AG06466)

MAGL=Monoacylglycerol-Lipase



Endocannabinoid Modulator: MAGL Inhibitor: ABX-1431 (Lu
AG06466)

MAGL=Monoacylglycerol-Lipase



„PANDAS Diagnostic Guidelines”

1. Presence of OCD and/or tics, particularly 
multiple, complex or unusual tics

2. Age Requirement (Symptoms of the 
disorder first become evident between 3 
years of age and puberty)

3. Acute onset and episodic (relapsing-
remitting) course

4. Association with Group A Streptococcal 
(GAS) infection

5. Association with Neurological Abnormalities





Pharmacotherapy of Tics

1. choice: antipsychotics
aripiprazole
others: risperidone, tiapride

2. choice:
in adults: cannabis based medicine
in children: clonidine (when ADHD comorbid)
in carefully selected patients: botulinum toxine

3. choice:
topiramate (?)


