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Pharmacotherapy for Tics: Past & Future

Created by Al



Licensed for Treatment of Tics/Tourette Syndrome

e US:
— haloperidol
— pimozide
— aripiprazole

e Europe
— haloperidol




2011 vs. 2019
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Fig. 2. Pooled effect sizes of individual SGA on 11 disorders. QTP- quetiapine, LUR- lurasidone, RIS- risperidone, APZ- aripiprazole, OLZ- olanzapine, ZIP- zipra-
sidone, PALI- paliperidone, PLB- placebo, n- number of included studies, N- number of included participants, 95% CI- 95% confidence interval. * - one study had two
dose subgroups of QTP, one was 300 mg/d and another was 300-800 mg/d.
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3.2.8. Tourette’s disorder
The pooled effect size showed a significant efficacy compared with
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Effectiveness and Tolerability of Aripiprazole in Children
and Adolescents with Tourette’s Disorder:
A Meta-Analysis
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A randomised, double-blind, placebo-controlled study

of topiramate in the treatment of Tourette syndrome

J Jankovic," J Jimenez-Shahed," L W Brown?
J Neurol Neurosurg Psychiatry 2010;81:70-73. doi:10.1136/jnnp.2009.185348

Flow Chart
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Table 2. Summary of Botulinum Neurotoxin Doses
Administered.

Average Dose and

Body Region Site Injected Range per Site (U) «
Face Frontalis 10 Ove ra | | y 640/0 Of
Procerus 10
Corrugator 12.3 [10-15] t t t d
Upper eyelid 11 [10-12] pa Ien S repor e
Lateral canthus 8 . . .
1y -1z Improvement in tic
Masseter 50 " 0
Submenta 475 p570) severity, 36% noted
Neck Splenius capitis 66.7 [50-75] !
Scalene 42 [25-75] h d 60/
Sternocleidomastoid 46 [30-75] NO Chan g e y an (o)
Trunk Trapezius 90 [50-125] ”
Thoraci inal 150
it worsened.
Upper Triceps 45
extremity
Supinator 40
Flexor carpi radialis 50
Flexor carpi ulnaris 50
Lower Gluteus medius and 100
extremity gluteus minimus

Extensor hallucis longus 80
Flexor hallucis longus and 60
brevis




Alternative medication (for example
CBM = Cannabis-based medication)



Cannabis-based Medicine

Study Country Number of Type of study Study medication Efficacy
patients
Midller-Vahl etal. Germany 12 Randomized, double-blind, placebo- Oral THC Decrease in tics,
(2002) controlled, cross-over, single-dose improvement in obsessive—
compulsive behavior
Miller-Vahl etal. Germany 24 Randomized, double-blind, placebo- Oral THC Reduction of tics at different time
(2003) controlled, parallel groups points
Abi-Jaoude et al. Israel 12 Randomized, double-blind, placebo- THC 10%, THC/CBD THC and THC/CBD better than
(2022) controlled, cross-over, single-dose  9/9%, CBD 13% placebo, CBD ineffective
Mosley et al. Australia 22 Randomized, double-blind, cross-  oral oil 5mg/ml THC+ Reduction of tics, correlation
(2023) over trial 5mg/ml CBD between 11-COOH-THC and
primary outcome
Midller-Vahl et al. Germany 97 Randomized, double-blind, placebo- Nabiximols Non-significant tic reduction in
(2023) controlled, parallel groups primary endpoint, significant tic
reduction in secondary endpoints
Efron et al. (2025) Australia 10 Phase I/Il randomized, double- THC 10 mg/mL+ CGl-I: N=3 much improved on MC
(12-18y, blind, cross-over pilot study CBD 15 mg/mL compared with N=1 on placebo

mean 14.8y)

at 10 weeks, no SAEs
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Primary Endpoint: 25% Tic Reduction (YGTSS-TTS) (n=97)

Rates and risk difference at EoT (week 10)
MANTEL-HAENSZEL-ESTIMATION stratified for center (primary Analysis)

ITT (according to study protocol)

Mantel-Haenszel-

Nabiximols: Placebo: Estimate of risk
difference

Primary endpoint (Nabiximols-Placebo)

nIN (%) n/N (%) [95%CI]
pval
01313
25%-responder criterion 14/64 (21.88%) 3/33 (9.09%) [-0.2756; 0.0129]
0.0742
-0.0953
30%-responder criterion 8/64 (12.50%) 1/33 (3.03%) [-0.1928; 0.0022]

0.0555




L
Secondary Endpoint: Tic Change after 10 Weeks of Treatment

compared to Baseline (YGTSS-TTS)




Efficacy of cannabis-based medicine in the treatment of Tourette European Journal of Clinical Pharmacology (2024) 80:1483-1493
syndrome: a systematic review and meta-analysis hitpsd/idol.org/10.1007/500228-024-03710-9

Ibrahim Serag' - Mona Mahmoud Elsakka? - Mostafa Hossam El din Moawad>* - Hossam Tharwat Ali° -
Khalid Sarhan' - Sally Shayeb® - Islam Nadim’ - Mohamed Abouzid®®

Results In total, 357 articles were identified for screening, with nine studies included in the systematic review and 3 in
the meta-analysis. These studies involved 401 adult patients with TS treated with cannabis. YGTSS revealed a significant
reduction in total scores (MD =-23.71, 95% CI [-43.86 to -3.55], P=0.02), PUTS revealed a significant decrease in scores
(MD =-5.36, 95% CI [-8.46 to -2.27], P=0.0007), and Y-BOCS revealed no significant difference in score reduction
(MD=-6.22,95% CI [-12.68 to 0.23], P=0.06).

Conclusion The current study indicates promising and potentially effective outcomes with the use of cannabis-based medi-
cine in mitigating the severity of tics and premonitory urges. However, there is a need for larger, placebo-controlled studies
with more representative samples to validate these findings.




Negative Studies




Movement Disorders, Vol. 37, No. 4, 2022
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Adjusted mean change
from baseline in YGTSS—
Total Tic Scores
(Double-blind phase)

Placebo

Day 14 Day 28 Day 42 Day 56
Double-blind phase



Placebo Effects in Tourette Syndrome







. = . . . . EXPERT REVIEW OF NEUROTHERAPEUTICS
Clinical development of valbenazine for tics associated with Tourette = ™ = " " 404

syndro me https://doi.org/10.1080/14737175.2021.1898948

Robert H. Farber, Angel Angelov, Kristine Kim, Tara Carmack, Dao Thai-Cuarto, and Eiry
Roberts

Expert opinion: Due to the failure to meet the primary endpoint in these tnals, further investigation of
valbenazine for TS is unlikely. Given the need for safe and effective TS therapies and the key role of VMATZ in
modulating dopaminergic activity, it is reasonable for future studies to investigate other VMATZ inhibitors as
potential treatments for TS.



J Am Acad Child Adolesc Psychiatry 2025;64(5):577-592.




J Am Acad Child Adolesc Psychiatry 2025;64(5):577-592.




Promising new Treatments




Phase 2b study: n=153
N=121 who finished the phase 2b study were then treated
with ecopipam in the open-label extension study



Significant tic reduction (YGTSS-TTS)
Significant overall improvement (CGI-TS-S)




No clinically significant evidence of the following side effects of
ecopipam treatment in either study

Akathisia Increased blood sugar or lipids

Heart rhythm irregularities Weight gain QT

Left study due
to side effects




CNS Drugs
https://doi.org/10.1007/540263-024-01140-w

Low Risk of Bias




CNS Drugs
https://doi.org/10.1007/540263-024-01140-w

Significant improvement of Tics




Significant improved CGI-TS-

CNS Drugs

https://doi.org/10.1007/540263-024-01140-w



No change in depressive, OCD,
or ADHD symptoms

CNS Drugs
https://doi.org/10.1007/540263-024-01140-w




AEs comparable to Placebo

CNS Drugs

https://doi.org/10.1007/540263-024-01140-w

* |ncidence of adverse effects comparable in the ecopipam and
placebo group:
— headache, vomiting, somnolence, and fatigue (p =0.24, 0.24,0.11, and
0.05;12 =0%, 0%, 0%, and 46%, respectively)

* Only insomnia was more frequent in the ecopipam group (p =
0.009, 12 = 0%)

* Frequency of adverse events leading to withdrawal of study
medication or severe adverse effects were also comparable in
both groups (p=0.10, 0.51; 12 = 0%, 39%, respectively)



Efficacy of ecopipam similar
to pimozide

CNS Drugs
https://doi.org/10.1007/540263-024-01140-w

e Reduction in YGTSS-TTS compared to other after FDA-approved

drugs
— Ecopipam: —-8.1 points
— Pimozide: -9.1 points

— Haloperidol: -16.5 points
— Aripiprazole: -14.4 points

Based on an extrapolation from previous trials

-  Gilbert etal. Tic reduction with risperidone versus pimozide in a randomized, double-blind, crossover trial. )
Am Acad Child Adolesc Psychiatry. 2004;43:206-14

- Yoo etal. Open-label study comparing the efficacy and tolerability of aripiprazole and haloperidolin the
treatment of pediatric tic disorders. Eur Child Adolesc Psychiatry. 2011;20:127-35






Significant improvement of Tics




Ecopipam well tolerated

The most frequently reported AEs:
- somnolence (n = 24 [11.1%])

- anxiety (n = 21 [9.7%])

- headache (n =21 [9.7%])

- insomnia (n = 19 [8.8%])

- tic(n=17[7.9%]))

- fatigue (n = 14 [6.5%])

No clinically meaningful impact on
- weight

- metabolic parameters

- psychiatric scale measures

No drug-induced movement disorders
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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



Noema Pharma Announces NOE-105
(gemlapodect) Phase 2a Study in
Tourette Syndrome met Primary and all
Key Secondary Endpoints

Nearly 60% of all patients treated with gemlapodect and 88% of patients completing the
study at the target clinical dose range were responders based on the primary efficacy

assessment

The Yale Global Tics Severity Scale Total Tic Score (YGTSS-TTS) showed a statistically
significant improvement of -7.8 points for all patients, and -12.8 points for patients
completing the study at the target clinical dose

No weight gain, events of metabolic marker increase, or serious adverse events were
reported



Official Title

A Double-blind, Placebo-controlled, Phase 2b, Multi-center, Twelve-week Prospective Study to Evaluate

the Efficacy and Safety of Gemlapodect in Adult and Adolescent Patients With Tourette Syndrome




A Phase-2 Pilot Study of a Therapeutic Combination of
A®-Tetrahydracannabinol and Palmitoylethanolamide
for Adults With Tourette's Syndrome

Michael H. Bloch, M.D., M.S., Angeli Landeros-Weisenberger, M.D., Jessica A. Johnson, B.A.,
James F. Leckman, M.D., Ph.D.

J Neuropsychiatry Clin Neurosci 33:4, Fall 2021






Treatment of Tics: Summary

e 1. Choice: antipsychotics
— Aripiprazole
e 2. Choice:
— Other antipsychotics: risperidone, tiaprid (in children)
— Comorbid ADHD: clonidine
— Cannabis-based medicine
— Botulinum toxin

e Future: possibly ecopipam
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