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Objectives

This study aimed to analyze interventional clinical trials involving children and adolescents with Tourette
syndrome registered in the World Health Organization International Clinical Trials Registry Platform (WHO
ICTRP) and to identify recent research trends and clinical characteristics over the past 10 years.

Methods
The WHO ICTRP was searched on June 27, 2026 using the terms “tourette” OR “tourette's disorder” OR
“tourette's syndrome.” Interventional trials registered between 2016 and 2025 were screened.

Results

Twenty-six trials were included in the analysis. Pharmacological interventions accounted for the majority of
trials, followed by device-based interventions, dietary supplements, behavioral therapy, and massage. Randomized
parallel assignment was the most common study design. The Yale Global Tic Severity Scale was the most frequently
used primary outcome. Several completed studies had no reported results due to futility, low enrollment, and
feasibility issues.

Conclusions

Over the past decade, interventional trials for pediatric Tourette syndrome have primarily focused on pharmacological
treatments. Future studies should improve reporting transparency and incorporate multidimensional outcome assessment.
Additionally, expanding research into non-pharmacological and integrative modalities —such as behavioral, neuromodulatory,
and traditional medicine-based interventions —is essential.
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II. Materials and Methods
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II. Results
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il

95 g Records identified through registry searching
Identifi
lentification (WHO ICTRP) (n-109)
l 1
Records after duplicates (n=5) removed (n=104)
l
Records excluded (n=47)
Screening
Records screened 1) Not trials for treatment (n=17)
(n=104) i 2) Not trials for children and adolescents (n=30)
- Including adults (n=21)
- No mention of max age (n=9)
l
Full-text trials excluded with reasons (n=31)
1) Including Non-Tourette tic disorder (e.g. Chronic motor or
Eligibility Full-text trials assessed for eligibility . vocal tic disorder) (n=27)
(n=57) 2) Inclusion criteria requires comorbid which is not Tourette
syndrome (n=2)
3) Intervention not for patients (n=2)
l
Included Trials included in the final analysis
(n=26)

Figure 1. Flow chart of clinical trial selection process

WHO: World health organization, ICTRP: International Clinical Trial Registry Platform.
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27.5%) AHEEF O, o] = adverse events’} 83
(20%)% 71 Bk O™ participant withdrawal rate= 3
3] 7.5%)A. BAFBEHH AxEe= F 53] 125%)=
Children's Depression Inventory Second Edition (CDI-2)
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(ADHD Test), CBCL (Child Behavior Checklist), ABCT
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(ADHD Rating Scale-IV), SCARED (Screen for Child
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Table 2. Study Design of Included Clinical Trials

Study design

Main ID
Phase Allocation Intervention model Blinding Intervention
NCT07203469 N/A NO“'Rj'dome Parallel Assignment Open Label Behavioral therapy
NL-OMON57012 N/A N/A Single Group Assignment Open Label fTMS
NCT06379373 N/A Randomized Parallel Assignment Double Tuina
ACTRN12622000031763 Phase 1 N/A Single Group Assignment ~ Open Label Drug (Medicinal Cannabis)
NCT05188274 N/A Randomized Parallel Assignment Open Label Dietary Supplement (T92)
NCT05184478 /P:faze 12 Randomized Crossover Assignment Quadruple Drug (Medicinal Cannabis)
ACTRN12621001659897 Phase 3 Randomized Crossover Assignment Double Drug (Cannabidiol)
NCT04805385 N/A Randomized Parallel Assignment Quadruple Dietary Supplement (PS128)
NCT04114539 Phase 2 N/A Single Group Assignment ~ Open Label Drug (Ecopipam)
NCT04007991 Phase 2 Randomized Parallel Assignment Triple Drug (Ecopipam)
NCT03844919 NA Randomized Parallel Assignment Double fTMS
NCT03764748 Phase 1 N/A Single Group Assignment  Open Label Dmg;mﬁtﬁ;;’b“’m
NCT03732534 Phase 2 N/A Single Group Assignment ~ Open Label Drug (Valbenazine)
NCT03661983 Phase 4 Randomized Parallel Assignment Quadruple Drug (Aripiprazole)
NCT03628703 N/A N/A Single Group Assignment Open Label fTMS
NCT03567291 Phase 3 Randomized Parallel Assignment Quadruple Drug (Deutetrabenazine)
NCT03564132 Phase 2 Randomized Parallel Assignment Quadruple Drug (Yigansan)
NCT03530293 Phase 2 Randomized Parallel Assignment Triple Drug (Valbenazine)
NCT03487783 Phase 3 Randomized Parallel Assignment Quadruple Drug (Aripiprazole)
NCT03642951 N/A Randomized Parallel Assignment Quadruple rfTMS
NCT03444038 Phase 2 N/A Single Group Assignment  Open Label Drug (Valbenazine)
NCT03325010 Phase 2 Randomized Parallel Assignment Triple Drug (Valbenazine)
NCT02679079 Phase 2 Randomized Parallel Assignment Quadruple Drug (Valbenazine)
NCT02674321 Phase 1 N/A Single Group Assignment ~ Open Label Drug (Deutetrabenazine)
EUCTR2017-002976-24-SE Phase 3 Randomized Parallel Assignment Double Drug (Deutetrabenazine)
EUCTR2016-000622-19-ES /P:fazeZS Randomized Parallel Assignment Double Drug (Deutetrabenazine)

Abbreviations: N/A: Not applicable, rTMS: Repetitive Transcranial Magnetic Stimulation.
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Primary Outcome Measures Number Percentage (%)

Clinical efficacy 18 45
YGTSS (Yale Global Tic Severity Scale) 15 37.5
Time to Loss of Treatment Response 1 2.5
SSRT (Stop Signal Reaction Time) 1 25
Feasibility of fTMS added to treatment-as-usual 1 2.5
Safety and Tolerability 11 27.5
Adverse events 8 20
Participant withdrawal rate 3 7.5
Psychiatric and Behavioral conditions 5 125
CDI-2 (Children's Depression Inventory Second Edition) 2 5

C-SSRS (Columbia-Suicide Severity Rating Scale) 2 5

RCADS (Revised Children's Anxiety and Depression Scale) 1 25
Physiological and Lab measures 3 7.5
Hemoglobin Alc 1 25
Vital Signs Parameter 1 25
Physiological reactions (HR, HRV) 1 25
Quality of life 2 5

KIDSCREEN-10 (Health-Related Quality of Life) 1 2.5
KIDSCREEN-27 (Health-Related Quality of Life) 1 2.5
Other 1 2.5
TCM Syndrome Points 1 25

Abbreviations: ECG: electrocardiogram, HR: heart rate, HRV: heart rate variability, TCM: traditional Chinese medicine.

Table 4, Secondary Outcome Measures of Included Clinical Trials

Secondary Outcome Measures Number Percentage (%)
Clinical efficacy 32 427
CGI-TS (Clinical Global Impressions-Tourette's Syndrome) 15 20.0
YGTSS (Yale Global Tic Severity Scale) 8 10.7
TS-PGII (Tourette Syndrome-Patient Global Impression of Impact) 5 6.7
PUTS (Premonitory Urge for Tics Scale) 2 2.7
RTRS (Rush Video-based Tic Rating Scale) 1 1.3
TS-PGIC (Tourette Syndrome-Patient Global Impression of Change) 1 1.3
Psychiatric and Behavioral conditions 19 25.3
CDI-2 (Children's Depression Inventory Second Edition) 3 4.0
CY-BOCS (Children's Yale - Brown Obsessive -~ Compulsive Scale) 3 4.0
ADL (Activities of Daily Living) 2 2.7
C-SSRS (Columbia-Suicide Severity Rating Scale) 2 2.7
SNAP-IV (The Swanson, Nolan, and Pelham IV Scale) 1 1.3
BYI-II (The new Beck Youth InventoriesTM Second Edition) 1 1.3
ADHDT (ADHD Test) 1 1.3
CBCL (Child Behavior Checklist) 1 1.3
ABCT (Autism Behavior Checklist-Taiwan Version) 1 13
ADHD-RS-IV (ADHD Rating Scale-IV) 1 13
SCARED (Screen for Child Anxiety Related Emotional Disorders) 1 1.3
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Secondary Outcome Measures Number Percentage (%)
Vanderbilt ADHD Parent Rating Scale 1 1.3
SDSC (Sleep Disturbance Scale for Children) 1 1.3
Quality of life 12 16.0
C&A-GTS-QOL (Child and Adolescent Gilles de la Tourette Syndrome - Quality of Life) 8 10.7
PedsQL (Paediatric Quality of Life Scale) 1 1.3
Strengths and Difficulties Questionnaire 1 1.3
EQ-5D-Y (Health-Related Quality of Life) 1 1.3
Sleep parameters (Subjective/Objective) 1 1.3
Safety and Tolerability 4 5.3
Adverse events 4 5.3
Biological and Imaging markers 4 5.3
microRNA 1 1.3
SMA GABA concentration 1 1.3
Functional connectivity of the SMA and the dominant Primary Motor Cortex 1 1.3
Spacing of the lantoine side on the X-ray 1 1.3
Other 4 5.3
Gut microbe composition 2 2.7
GSRS (Gastrointestinal Symptom Rating Scale) 1 1.3
VAS-GI (Visual Analogue Scale for GI symptoms) 1 13

Abbreviations: ADHD: Attention-Deficit/Hyperactivity Disorder, SMA: Supplementary Motor Area, GABA: Y-Aminobutyric acid.

Table 5. Characteristics of Closed Clinical Trials with Reported Results (n=12)

o
Main ID Intervention r1rT1ary Published date Consent Lag to publication
completion date
NCT03487783 Drug (Aripiprazole) 2020-02-14 2024-07-18 Parents or legal guardians 53.1m
ACTRN12621
Drug (Cannabidiol 2025-07-2 A
001659897 rug (Cannabidiol) NR 025-07-20 N/ NR
Drug .
NCT02674321 . 2015-06 2016-11-17 Parents or legal guardians and adolescent About 17m
(Deutetrabenazine)
D P legal guardic
NCT03567291 e 2020-05-15 2021-03-23 | faents or lega grarcians 10.3m
(Deutetrabenazine) (if necessary, each participant)
EUCTR2017-0 Drug 2019-12-09 2020-06-05 P legal guardi 5.9
- | )| € .
02976-24-SE  (Deutetrabenazine) arents or fegal guardians m
EUCTR2016-0 Drug 2019-11-12 2021-10-05 P legal guardi 2.8
-11- -10- t .
00622-19-ES  (Deutetrabenazine) ATCNLS of fegtl. guardians n
Patients<18 y: P I di
NCT04114539  Drug (Ecopipam) ~ 2022-11-11 20231201 Tetents<I8 y: Parents or legal guardians 12.7m
Patients=18y: Patients
NCT04007991  Drug (Ecopipam) 2021-09-23 2023-01-11 Subjects 15.6m
ACIRNI2622 - Drug Medicinal 1 1, 2024-02-20 P. d participants (aged>16y) 43
-10- -02- I cipant: .
000031763 bis) arents and participants (aged>16y, m
Drug (Medicinal
NCTOs1gdd7s 8 ¢ bil; 2023-12:-05 2025-03-17 Parents or legal guardians 15.4m
NCT03564132  Drug (Yigansan) 2020-08-15 2022-05-23 Parents or legal guardians 21.3m
NCT03628703 fIMS 2023-06-30 2024-04-18 Parents and participants (aged>11y) 9.6m

Abbreviations: m: months, NR: Not reported, N/A: rTMS: Repetitive Transcranial Magnetic Stimulation, N/A: Not applicable.
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Table 6. Characteristics of Closed Clinical Trials without Reported Results (n=11)

Main ID Intervention Phase Status Reason for Non-publication

NCT03661983 Drug (Aripiprazole) Phase 4 Terminated ;ack of feasibility for completion of the trial within a reasonable time
rame
Futility; the P ffic: ials fail heir pri

NCT03732534 Drug (Valbenazine) Phase 2 Terminated uti 1t-y, the parent Phase 3 efficacy trials failed to meet their primary
endpoints

NCT03444038 Drug (Valbenazine) Phase 2 Completed  Futility; the parent Phase 2 trial failed to meet its primary endpoint

NCT02679079 Drug (Valbenazine) Phase 2 Completed  Futility; the parent Phase 2 trial failed to meet its primary endpoint
Futility; the Pl ffic: ials fail heir pri

NCT03530293 Drug (Valbenazine) Phase 2 Terminated uti 1t-y, the parent Phase 3 efficacy trials failed to meet their primary
endpoints

NCT03325010 Drug (Valbenazine) Phase 2 Completed  Futility; the parent Phase 2 trial failed to meet its primary endpoint

NCT04805385  Dietary Supplement (PS128) N/A Completed Completed as of Jan 2026; results pending

NCT05188274  Dietary Supplement (T92) N/A NR Last verified 2022-01 by Tasly Pharmaceuticals, Inc.

NCT03844919 fIMS NA NR Last verified 2021-11 by Frank MacMaster, PhD, University of Calgary

NCT03642951 rTMS N/A Withdrawn ~Withdrawn due to low enrollment

NCT063793753 Tuina N/A NR Last verified 2024-04 by The First Affiliated Hospital of Zhejiang

Chinese Medical University

Abbreviations: rTMS: Repetitive Transcranial Magnetic Stimulation, N/A: Not applicable, NR: Not reported.
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