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Tourette syndrome (TS) presents a persistent challenge for clinicians, with existing pharmacotherapies often 

burdened by adverse effects that drive high discontinuation rates. Patients and their families frequently navigate 

a difficult balance between tic control and tolerability, leading to an ongoing search for better options.

A new Phase 3 randomized clinical trial, published in JAMA Neurology, investigated ecopipam, a novel 

dopamine-1 receptor antagonist, aiming to address this unmet need. The trial sought to determine if this 

investigational agent could offer a more favorable efficacy and safety profile compared to placebo in reducing 

tic severity.

K E Y  TA K E AWAY S

º The Pivot: Ecopipam, a D1 receptor antagonist, offers a distinct mechanism of action compared to 

traditional D2 blockers for Tourette syndrome.

º The Data: Ecopipam reduced the Yale Global Tic Severity Scale (YGTSS) Total Tic Score by -8.9 points 

compared to -5.5 points for placebo (difference -3.4 points; 95% CI, -5.1 to -1.7; P=.0001).

º The Action: Clinicians should consider ecopipam as a potential option for Tourette syndrome, particularly 

in patients intolerant to D2 antagonists, while closely monitoring for psychiatric adverse events.

Tourette syndrome, a neurodevelopmental disorder characterized by motor and phonic tics, impacts an estimated 1% of 

the population. Current treatment strategies often involve dopamine-2 (D2) receptor antagonists, which, while effective 

for tic suppression, frequently induce significant adverse effects such as weight gain, sedation, and extrapyramidal 

symptoms. These side effects contribute to poor adherence and high discontinuation rates, leaving many patients without 

adequate, tolerable control. The clinical community has long sought therapies with alternative mechanisms of action to 

circumvent these limitations.1

Ecopipam, an investigational oral therapy, functions as a selective dopamine-1 (D1) receptor antagonist. This mechanism 

differs from established D2 antagonists, offering a theoretical advantage in avoiding some of the common D2-related 

adverse effects. The drug's development aimed to provide a new therapeutic avenue for patients struggling with the 

current standard of care. Gilbert et al. conducted a Phase 3 randomized, double-blind, placebo-controlled clinical trial 

to evaluate ecopipam's efficacy and safety in a broad population of individuals with Tourette syndrome.1

Trial Design and Patient Population
The trial enrolled 153 participants aged 6 to 65 years with a confirmed diagnosis of Tourette syndrome, characterized 

by a Yale Global Tic Severity Scale (YGTSS) Total Tic Score of 20 or higher. Participants also needed to have a Clinical 
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Global Impression (CGI) Severity score of at least 4 (moderately ill) at screening. The study excluded individuals with 

severe psychiatric comorbidities, unstable medical conditions, or those who had failed to respond to at least two prior D2 

antagonist therapies at maximally tolerated doses. This careful selection aimed to capture a patient group with clinically 

meaningful tic severity who could potentially benefit from a novel mechanism.1

Participants were randomized 1:1 to receive either ecopipam or placebo for 12 weeks. Ecopipam was initiated at a dose of 

50 mg once daily, titrated up to a maximum of 150 mg once daily based on tolerability and response. The primary endpoint 

was the change from baseline in the YGTSS Total Tic Score at week 12. Secondary endpoints included changes in the 

YGTSS Total Motor Tic Score, YGTSS Total Phonic Tic Score, Clinical Global Impression of Improvement (CGI-I), 

and the Tourette Syndrome Clinical Global Impression (TS-CGI) Severity score. Safety assessments included adverse 

event monitoring, vital signs, electrocardiograms, and laboratory tests.1

Efficacy: A Modest but Statistically Significant Reduction in Tics
Ecopipam demonstrated a statistically significant reduction in tic severity compared to placebo. At week 12, the mean 

change from baseline in the YGTSS Total Tic Score was -8.9 points in the ecopipam group, compared to -5.5 points in 

the placebo group. This resulted in a mean difference of -3.4 points (95% CI, -5.1 to -1.7; P=.0001). This difference, 

while statistically robust, represents a modest absolute improvement.1

Breaking down the primary endpoint, the YGTSS Total Motor Tic Score also showed a significant improvement with 

ecopipam, with a mean change of -5.3 points versus -3.4 points for placebo (difference -1.9 points; 95% CI, -3.0 to 

-0.8; P=.0007). Similarly, the YGTSS Total Phonic Tic Score decreased by -3.6 points with ecopipam, compared to -2.1 

points with placebo (difference -1.5 points; 95% CI, -2.4 to -0.6; P=.001). These results indicate that ecopipam's effect 

extended to both motor and phonic tic components.1

Secondary clinical global impression measures supported the primary findings. A greater proportion of patients in 

the ecopipam group achieved a CGI-I score of 'much improved' or 'very much improved' (38% vs 21% for placebo; 

P=.01). The TS-CGI Severity score also showed a statistically significant improvement in the ecopipam arm compared 

to placebo. These global assessments, often more reflective of real-world clinical benefit, align with the objective tic 

score reductions.1

Safety Profile: Psychiatric Concerns Emerge
The safety profile of ecopipam revealed a trade-off. The most frequently reported adverse events (AEs) in the ecopipam 

group were headache (18%), fatigue (15%), and somnolence (12%). These were generally mild to moderate in severity. 

However, psychiatric adverse events were more common with ecopipam. Anxiety occurred in 10% of ecopipam-treated 

patients versus 4% in the placebo group. Depression was reported in 7% of ecopipam patients compared to 2% on 

placebo. Suicidal ideation, a serious concern, was reported in 2% (n=2) of patients receiving ecopipam, with no such 

events in the placebo group. One patient in the ecopipam arm discontinued due to suicidal ideation.1

These psychiatric adverse events, particularly the signal for suicidal ideation, are not trivial. While the numbers are 

small, they warrant careful consideration, especially given the vulnerable patient population often experiencing comorbid 

psychiatric conditions. The D1 receptor system is implicated in mood regulation, and modulation could theoretically 

impact psychiatric well-being. Clinicians prescribing ecopipam would need to implement robust monitoring strategies 

for mood changes and suicidality.1
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Other adverse events of interest, such as weight gain and extrapyramidal symptoms, were not significantly different 

between the ecopipam and placebo groups, which is a potential advantage over D2 antagonists. This aligns with the drug's 

D1 selective mechanism, suggesting it may indeed avoid some of the metabolic and motor side effects that plague current 

therapies. However, the emergence of psychiatric adverse events introduces a new set of considerations for risk-benefit 

assessment.1

Where it Falls Short and What it Means
The trial's 12-week duration is a standard for Phase 3 studies in Tourette syndrome, but it provides limited insight into 

long-term efficacy and safety. Tourette syndrome is a chronic condition, and understanding the durability of effect and 

the long-term psychiatric safety profile of ecopipam will be critical. Longer extension studies are necessary to fully 

characterize these aspects. The trial was also not powered to detect differences in specific subgroups, such as those with 

severe comorbid ADHD or OCD, which are common in the TS population. This gap matters, as these comorbidities can 

significantly influence treatment response and tolerability.1

The absolute reduction in YGTSS Total Tic Score of 3.4 points, while statistically significant, may not translate into 

a universally transformative clinical benefit for all patients. For some, this modest reduction could be meaningful, 

particularly if it comes with a better tolerability profile for motor and metabolic side effects. But for others with severe, 

debilitating tics, the improvement might be insufficient, especially when weighed against the potential for psychiatric 

adverse events. The Oxford Handbook of Psychiatry offers further context on managing complex neuropsychiatric 

conditions.

The trial's exclusion criteria, particularly for patients who had failed two prior D2 antagonists, might limit the 

generalizability of these findings to the most treatment-refractory population. It is unclear if ecopipam would offer 

similar benefits in individuals with highly resistant tics or those with a history of severe adverse reactions to multiple 

prior therapies. Further research in these specific, challenging patient groups would be valuable.1

Still, the D1 antagonism mechanism is a novel approach for Tourette syndrome, moving beyond the established D2 

receptor blockade. This offers a potential alternative for patients who cannot tolerate or do not respond adequately to 

existing D2 antagonists. The absence of significant weight gain or extrapyramidal symptoms is a clear advantage over 

many current options. However, the signal for increased anxiety, depression, and particularly suicidal ideation, demands 

careful attention and proactive screening in clinical practice.1

The next steps for ecopipam will likely involve regulatory submissions based on these Phase 3 data. If approved, 

clinicians will need to carefully select patients, prioritizing those who may benefit most from its unique mechanism 

while being vigilant for psychiatric side effects. The unanswered question remains whether ecopipam's long-term safety 

profile, particularly regarding mood and suicidality, will hold up in broader clinical use and over extended periods.1

CLINICAL IMPLICATIONS

Ecopipam's efficacy in reducing tic severity, while statistically significant, is modest. The mean 3.4-point 

reduction on the YGTSS Total Tic Score is not a game-changer for all patients, but for those struggling with 

the metabolic and motor side effects of D2 antagonists, this D1-selective agent offers a new option. Clinicians 

will need to weigh this modest benefit against the emerging psychiatric safety signals.

The increased incidence of anxiety, depression, and the concerning signal of suicidal ideation with ecopipam 
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cannot be overlooked. Given the high rates of psychiatric comorbidity in Tourette syndrome, careful screening 

for baseline mood disorders and vigilant monitoring throughout treatment will be paramount. This adds a layer 

of complexity to prescribing that may limit its use in certain vulnerable populations.

For the pharmaceutical industry, ecopipam represents a step towards diversifying the therapeutic landscape 

for Tourette syndrome, moving beyond the dopamine-2 receptor. This innovation is welcome, but the safety 

profile underscores the inherent challenges in targeting complex neurodevelopmental disorders. Future drug 

development in this space must continue to prioritize both efficacy and a clean safety profile, particularly 

regarding neuropsychiatric adverse events.

Patients and their families will need clear, transparent discussions about the potential benefits and risks of 

ecopipam. While the absence of weight gain and extrapyramidal symptoms is appealing, the risk of mood 

disturbances and suicidal ideation requires careful consideration. Shared decision-making, with a focus on 

individual patient profiles and comorbidities, will be essential for integrating ecopipam into clinical practice.
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