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Disclosures and disclaimer statement
• The viewpoints and perspectives shared within this presentation are exclusively my own. They should not be 

interpreted or cited as representative of, or reflecting, the stance or official policy of any institutions or corporations 
with which I have previously been, or currently am, associated. Any references to commercial products, their 
sources,  or utilization in the context of the material discussed here should not be construed as either actual or 
implied endorsement of such products by any public department or healthcare and payer services.

• Over the past years, I have had the privilege of providing scientific advice to: AbbVie, USA; Acadia, USA; Alexion, 
Italy; BCG, Switzerland; Boehringer Ingelheim International GmbH, Germany; Compass Pathways, UK; EDRA-LSWR 
Publishing Company, Italy; Ferrer, Spain; EnZeta USA*; Gedeon-Richter, Hungary; GLG-Institute, USA; Immunogen, 
USA; Inpeco SA, Switzerland; Johnson & Johnson USA; NeuroCog Trials, USA; Novartis-Gene Therapies, Switzerland; 
Sanofi-Aventis-Genzyme, France and USA; NetraMark, Canada*; Otsuka, USA; Pfizer Global, USA; PharmaMar, Spain; 
RAIN Scientific, USA*; Relmada Therapeutics, USA*; Takeda, USA; Vifor, Switzerland; WCG-VeraSci/Clinical Endpoint 
Solutions, USA. (*stocks/options)

• The field of medicine is continuously advancing, and many data may not be included in this document/presentation. 
The information provided is intended as general suggestion and the reader/attendant is advised to independently 
verify the information herein, as this is not a definitive source of medical / regulatory / payer guidance and may not 
reflect the most recent evidence or practices at the moment of its perusal.

• These slides are both original or have been modified from presentations/videos 

• I do not have any direct or indirect financial interests with products quoted in the present talk



What Is a Biomarker?

FDA/NIH Definition

"A characteristic that is 
objectively measured and 
evaluated as an indicator of 
normal biological processes, 
pathogenic processes, or 
responses to an intervention."

In short: a biological measure of 
measure of disease state or 
treatment effect.

Biomarker vs Outcome

A biomarker is not necessarily 
necessarily an outcome itself 
itself but can predict or 
correlate with clinical 
outcomes.

Examples: Blood pressure 
(stroke risk), tumor shrinkage 
shrinkage (anti-cancer activity)
activity)

Types of Biomarkers

• Diagnostic (detect disease)

• Prognostic (indicate progression)

• Predictive (predict response)

• Monitoring (track status)

• Safety (indicate risk)



Biomarkers in Clinical Trial Design

Patient Selection
Enrich trials with patients more likely to respond

Target Engagement
Confirm drug is hitting intended biological target

Early Efficacy Signals
Detect treatment effects before clinical outcomes

Safety Monitoring
Identify adverse effects before clinical manifestation

Integrating biomarkers throughout the clinical development process can significantly improve trial success rates by 
success rates by ensuring the right patients receive the right drug at the right dose, with early indicators of both 
indicators of both efficacy and safety.



Biomarker Uses in Trials (Early 
(Early Phase)

Proof of Concept

Biomarkers confirm 

target engagement or 

pharmacodynamic effects 

in early trials.

Example: PET imaging of 

of a receptor to show a 

a drug binds its target.

Patient Selection

Biomarkers help define 

define inclusion criteria 

criteria –

–

 diagnosing or 

or enriching for a patient 

patient subgroup more 

more likely to benefit.

Dose Optimization
Optimization

Pharmacodynamic 

biomarkers guide dose 

selection to avoid 

overdosing.



Case Example – Biomarker as 
Surrogate Endpoint

Accelerated Approval in 
AD

In 2023, FDA granted approval 

to lecanemab (Leqembi) partly 

based on a biomarker endpoint 

– reduction of amyloid plaques 

on PET imaging.

Surrogate Endpoint Use
Use

Amyloid PET change served as a 

as a proxy for clinical benefit, 

benefit, expediting approval. 

approval. Post-approval studies 

studies must still confirm actual 

actual clinical benefit.

Other Examples

In multiple sclerosis, MRI lesion count is used as a surrogate endpoint. In 

endpoint. In oncology, tumor response rate often serves as a surrogate for 

surrogate for patient survival.



Embracing Novel Biomarkers 
Biomarkers –

–
 Regulatory 

Efforts
Regulatory-Consortia Partnerships

Agencies like FDA and EMA actively participate in 

participate in consortia as advisors. In AMP SCZ, 

SCZ, FDA staff sit on the Steering Committee and 

and working groups.

This early engagement helps ensure biomarker data 

will meet regulatory standards when seeking 

approval or qualification.

Digital Health Tech Guidance

FDA released a 2022 draft guidance on Digital 

Health Technologies for remote data in clinical 

trials, addressing validation and privacy.

Regulators are open to digital biomarkers but want 

but want to see quality data.

Global Alignment

Trend toward harmonizing standards so that biomarkers can be broadly accepted 

accepted across jurisdictions, smoothing the path for future approvals.



Consortia Accelerating CNS Biomarker Discovery

Large-scale consortia are delivering new tools for CNS trials by pooling data, 
expertise, and resources:

• AMP SCZ – public-private partnership in schizophrenia risk
• PPMI – longitudinal biomarker study in Parkinson's
• EMBARC – multi-site trial and data repository in depression



The Promise of Biomarker Repositories

Wealth of Data

Large biomarker 
repositories offer a wealth 
of longitudinal data across 
patients, supporting more 
rigorous validation at each 
stage.

Multiple Contexts
Shared repositories enable a 
biomarker to be evaluated in 
varied contexts of use, testing 
utility for different purposes.

Accelerating Discovery
Pooling data in consortia helps 
identify robust signals that 
single trials might miss, 
speeding up development of 
new tools.



FDA Biomarker Qualification 
Qualification Program
Context of Use is King
Regulators require clearly defined Context of Use (COU) – exactly how and 
how and for what decision the biomarker will be used.

"The context of use is central to biomarker qualification, since the COU 
drives the level of evidence needed."

Qualification Process
The FDA's CDER Biomarker Qualification Program enables groups to formally 
qualify a biomarker.

Once qualified, a biomarker can be relied upon in any drug program 
program for that context without re-review of all the data.

Evidence & Submission

Consortia gather needed analytical and clinical validation data and submit 
and submit a Qualification Dossier to FDA.

The submission includes assay validation data, longitudinal clinical 
clinical correlations, and more.



Regulatory Considerations for 
for Biomarker Qualification

Qualification Level Description Evidence Required

Exploratory Used in early 
development, 
hypothesis 
generation

Preliminary data, 
biological plausibility

Probable Valid Reasonably likely 
likely to predict 
outcomes

Multiple studies, 
consistent results

Known Valid Well-established, 
accepted by 
scientific 
community

Extensive validation, 
consensus support

Surrogate Endpoint Can substitute for 
clinical outcome

Strong evidence linking 
to clinical benefit

The level of evidence required depends on the intended use of the biomarker. 
More critical applications, such as surrogate endpoints for approval decisions, 
require the most rigorous validation.



From Population to Precision: 
Biomarker-Driven Psychiatry Trials

Biomarkers = Smarter Trials
By enriching patient samples, confirming target engagement, and 
identifying early responders, biomarkers dramatically improve trial 
efficiency and success rates.

Enabling Precision Medicine
Just as oncology has embraced biomarkers to personalize therapy, 
CNS is catching up, moving toward personalized neuropsychiatry.

Collaboration is Key
Progress is accelerated by large-scale collaborations – no single lab 
or company can validate biomarkers alone.

From Treatment to Prevention
Biomarkers are opening doors to proactive treatment, potentially 
potentially preventing progression by identifying at-risk individuals 
individuals early.
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