Title: Efficacy, Safety and Tolerability of Ecopipam in Tourette Syndrome with Psychiatric Comorbidities
Sarah Atkinson, Donald Gilbert, Jordon Dubow, Timothy Cunniff, Atul Mahableshwarkar
Objective: Evaluate the efficacy, safety, and tolerability of ecopipam in treating Tourette Syndrome (TS) in children and adolescents with the pre-existing comorbidities of attention deficit disorder (ADHD), anxiety disorders (ANX), and obsessive compulsive disorder (OCD) compared to those without.  
Background: TS has a high frequency of psychiatric comorbidities which may be confounded by TS medications.  Conversely, alpha-2 agonists may be more effective in TS patients with co-existing ADHD.  Ecopipam is a first-in-class selective dopamine-1 receptor antagonist in clinical development for patients with TS.  The recent Phase 2b D1AMOND trial of 153 children and adolescents from 6 to 18 years of age demonstrated a significant (p=0.011, LS mean [SE] difference: -3.4 [1.4], 95% CI: -6.1, -0.8) improvement in the Yale Global Tic Severity Score-Total Tic Score (YGTSS-TTS) without the weight gain, metabolic, or movement disorders associated with dopamine-2 antagonists.  This work sought to determine if the efficacy and safety of ecopipam was similar in subjects with and without psychiatric comorbidities.
Methods: Patients with TS were randomized 1:1 to ecopipam or placebo for a 4-week titration period, an 8-week maintenance period, and a 1-week taper period. The primary endpoint was mean change from Baseline (BL) to Week 12 for the YGTSS-TTS. The coexistence of OCD, ADHD and ANX were determined by the investigator at screening/BL from history.   Adverse events as well as scales assessing ADHD, ANX, and OCD were collected at BL and all subsequent visits.  The effect size on YGTSS-TTS was compared with subjects diagnosed with ADHD, ANX, and OCD both singly and those with multiple diagnoses in a post-hoc assessment.  On study scales were also assessed for shifts in outcomes associated with ecopipam. 
Results: 153 patients were randomized, and 149 were included in the modified intent-to-treat population (74 ecopipam, 75 placebo).  Multiple comorbidities were frequent.
	 Participant subset
	
Number of Subjects
	Drug-Placebo Difference in YGTS-TTS1 
	Lower Confidence Limit
	Upper Confidence Limit

	Total Population
	149
	-3.44
	-6.1
	-0.8

	With ADHD
	68
	-4.40
	-8.76
	-0.03

	Without ADHD
	81
	-2.18
	-5.59
	1.23

	With ANX
	51
	-4.15
	-8.56
	0.26

	Without ANX
	98
	-3.41
	-6.96
	0.14

	With OCD
	26
	-7.84
	-17.86
	2.19

	Without OCD
	123
	-3.42
	-6.38
	-0.46

	With any ADHD, ANX or OCD
	93
	-3.88
	-7.23
	-0.52

	Without any ADHD, ANX or OCD
	56
	-2.66
	-7.49
	2.17


1Ecopipam - Placebo YGTS-TTS at end of study (Week 12).
Scales of ADHD, ANX, and OCD showed no shift by comorbidity subgroups over the 12 week study.  No metabolic or movement disorders were seen in any participant.   Mean weight increase in the ecopipam group was 2.1 kg and in the placebo group was 2.5kg.
Conclusion: Ecopipam reduces total motor and phonic tics among children and adolescents with TS.  Although not powered for the subgroups, ecopipam shows strong trends for efficacy in patients with the psychiatric comorbidities of ADHD, ANX, and OCD with a safety profile similar to those without. 
