Psychiatric Drug Development Renaissance: With Familiar Risks

Psychiatric drug discovery and development have shown renewed momentum after a prolonged period of
limited true innovation. Recent approvals and late-stage candidates, such as intranasal esketamine,
xanomeline-trospium (KarXT), daridorexant, and psilocybin in Phase 3, have revived hopes for genuinely novel
pharmacotherapies in the near future. At the same time, the FDA’s rejection of MDMA-assisted
psychotherapy for PTSD underscores how fragile progress can be when efficacy, safety, proof-of-
pharmacology, and clinical efficacy remain insufficiently demonstrated to regulators.

Therefore, the current situation should be regarded as a potential turning point, not a victory lap. History
suggests psychiatry is vulnerable to a “one-and-done” cycle: a single breakthrough generates enthusiasm,
investment briefly rises, then the pipeline reverts to incremental “me-too” products based on tried-and-
tested pharmacological mechanisms. If the field does not address structural barriers in psychiatric drug
development and approval, today’s dynamism could again devolve into stagnation, leaving many patients
with persistent unmet need.

Recent Progress, Tempered by Reality

The field has seen meaningful advances recently. Esketamine’s approval for treatment-resistant depression
demonstrated the viability of a non-traditional pharmacological mechanism. KarXT sighaled a long-awaited
shift toward novel treatment approaches for psychosis. Daridorexant expanded options for insomnia with a
profile that may offer advantages over traditional sedative-hypnotics. Psilocybin’s progression into Phase 3

trials adds momentum to serotonergic, neuroplasticity-oriented approaches.

Yet the overall picture remains sobering. Compared with neurology and oncology, psychiatry continues to
produce fewer new drugs, and a smaller fraction target truly novel mechanisms of action. Most candidates
still converge on familiar neurotransmitter systems or modify existing agents, an innovation profile that
heightens the risk of another development “winter” once initial excitement fades.

Four Systemic Bottlenecks Holding Psychiatry Back

Sustained progress will require confronting four interlocking constraints that uniquely challenge psychiatric
development.

Limited pathophysiological understanding

Phenomenology-based psychiatric diagnoses are clinically useful but biologically heterogeneous. When drug
development targets a specific pharmacological mechanism, yet trials enroll broad, symptom-defined
categories, many participants will not share the pathophysiology the drug is designed to modify. This
“mechanism-diagnosis mismatch” dilutes signal, inflates failure rates, and risks discarding potentially
effective drugs simply because they were tested in the wrong subgroup.

Incomplete pharmacological characterization of new agents

Early-phase programmes often emphasize safety and pharmacokinetics while underinvesting in
demonstrating target engagement and functional brain effects that confirm whether the drug is doing what
developers are aiming at. Without robust pharmacodynamic evidence (e.g., receptor occupancy, circuit-level
readouts, or functional biomarkers), dosing decisions can be misguided, too high (driving avoidable adverse
events) or too low (missing efficacy due to inadequate engagement). Either error can terminate a viable asset
or advance a weak one.



Regulatory approval anchored in phenomenology

Regulators typically require improvements on rating scales tied to diagnostic categories. In the absence of
validated mechanistic endpoints, this reinforces the idea that diagnoses reflect discrete biological entities,
so-called reification, when in practice they often represent overlapping dimensions of dysfunction (e.g.,
threat processing, reward sensitivity, cognitive control). As a result, promising mechanistic treatments may
fail to clear category-level endpoints even when they meaningfully help a biologically defined subgroup.

The “blockbuster” incentive structure

Commercial strategy often favors the largest label and widest prescriber base. That logic discourages
stratification, because proving efficacy in a narrower, biomarker-defined population can reduce peak sales
potential under current paradigms. But the blockbuster mindset is increasingly misaligned with psychiatric
reality: heterogeneous populations yield modest average effects, high discontinuation, and inconsistent real-
world outcomes. A precision strategy may ultimately reach more patients effectively, even if it begins with
narrower indications.

The Path Forward: A Biomarker-Based, Mechanistic Strategy

Durable change in psychiatric drug development is possible, but only if stakeholders shift from the diagnostic
category-first approach to mechanism-first programmes supported by validated biomarkers.

A workable roadmap for the next decade includes:

e Build “target engagement - brain network and circuit effect » functional effect > therapeutic effect”
chains of evidence. Prioritise biomarkers that demonstrate (a) the drug reaches and engages its
target, (b) engagement changes relevant brain processes, and (c) those changes track with
meaningful clinical improvement.

e  Stratify patients by measurable biology and behaviour, not diagnosis alone. Combine symptom
dimensions with objective signals (EEG, fMRI, cognitive tasks, digital phenotyping, sleep/activity
measures from wearables) to enrich trials for likely responders.

e Use transdiagnostic frameworks to reduce reification. The RDoC-inspired approach: organising
research around functional domains (e.g., negative valence, reward, cognition) can help align drug
mechanisms with shared underlying dysfunction across traditional labels.

e Modernise trial design. Adaptive designs, biomarker-enriched cohorts, and staged evidence
generation can reduce costly late-stage failures and clarify who benefits, at what dose, and why.

Callto Action

Clinicians, researchers, developers, and regulators must align around a shared goal: moving from symptom-
only proof to mechanistic, biomarker-grounded evidence that facilitates rational drug development.
Regulators are unlikely to shift requirements automatically; it’s up to the field to bring forward reliable
alternatives that not only demonstrate safety but also convincingly demonstrate clinically meaningful
therapeutic effects.

Psychiatric drug development is approaching a “Rubicon moment.” Contrary to 25 years ago, advanced tools
now exist to link electrophysiological signals using EEG, or functional changes in specific neurocircuits using
fMRI, to both psychiatric symptoms and drug effects. In addition, smartphones and wearable devices enable
objectifying drug effects on social interaction, physical activity and sleep outside of research laboratories.

Together these approaches allow testing drugs as interventions on brain systems, rather than demonstrating



changes in interview-based instruments tied to heterogeneous diagnostic categories. The question is
whether the field will decisively abandon complacency and blockbuster thinking and instead build a
development ecosystem that consistently delivers the right drug to the right patient.

Key Takeaways:

e Momentum in psychiatric drug development is real (esketamine, KarXT, daridorexant, psilocybin), but
fragile.

e Psychiatry still lags behind in truly novel mechanisms-of-action and sustained pipelines.

e  Four bottlenecks drive failure: unclear biology, insufficient pharmacodynamic characterization,
phenomenology-based approval, and blockbuster incentives.

e Biomarker-based, mechanism-first development is the most credible route to durable progress.



