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Some regulatory strategies based on Biomarkers

• Enrichment:
a) decrease variability (choosing patients with baseline measures of a disease or a biomarker)

b) prognosis (choosing patients with a greater likelihood of having an endpoint event)

c) predict response (choosing patients who are more likely to respond to the drug treatment) 

• Study Mixed Populations: 
• Exploring the possibility of studying mixed populations with shared biomarkers (e.g., basket

trials) without strict nosographic indications.

• Apply for Trans-Nosographic Labels: 
•Aligning with multi-indications in other therapeutic areas but needing robust biomarkers

and probably better biological understanding.
Enrichment Strategies for Clinical Trials to Support Approval of Human Drugs and Biological Products FDA Guidance for Industry, March 2019



• Developing biomarkers in psychiatry is also an 
opportunity because of limited pre-specified 
hypotheses (e.g.: lack of neuropathological 
evidence)

• The high heritability of psychiatric disorders offers 
clues to pathogenesis.

• Processes related to neuronal function and synaptic 
organization in schizophrenia1

• Adaptive immunity enhancing inflammation and auto-
immune processes 2,3

• Emerging new technologies and paradigms

• Digital technology

• Computational models

• Artificial Intelligence and Machine Learning

Biomarkers for drug development in neuropsychiatry

1. Trubetskoy V […] Pardiñas AF et Al., Nature, 2022 Apr;604(7906):502-508.
2. Pape K, et Al., Nat Rev Neurol. 2019 Jun;15(6):317-328.
3. Stone R, Science 2024 May;384(6697):728-733.
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Precision medicine
Right drug / Right patient / Right time

Neurodegenerative vs. Psychiatric disorders 

Biomarkers



The AD journey to a biomarker-based diagnosis
• 2011 NIA-AA/IWG criteria

• Biomarkers were integrated with clinical symptoms to support an AD diagnosis in 
symptomatic individuals 

• 2016 the ATN construct 

• amyloid-β (A), tau (T), and neurodegeneration (N)

• Biomarkers were assigned to the pathological process they were measuring

• 2018 NIA-AA research framework

• A biomarker classification system for AD diagnosis across its entire continuum 

• amyloid-β and phosphorylated tau biomarkers measured by PET or CSF were the core 
features of AD; neurodegenerative biomarkers were noted as not disease-specific. 

• 2024 Revised criteria for diagnosis and staging of AD

• AD is defined as a biologic process detectable by abnormal biomarkers when an individual 
is asymptomatic.

• bridging the gap between research and clinical practice



2024 Revised criteria for diagnosis and staging of AD

nature medicine



A blood Biomarker based test is better than us in diagnostic accuracy 
for AD!

JAMA. Published online July 28, 2024. doi:10.1001/jama.2024.13855



Blood Proteomic Biomarkers aging clocks will do even better

Argentieri, M.A., Xiao, S., Bennett, D. et al. Nat Med Aug, 8th (2024). 



Point 1: develop biomarkers!
A biomarker is a defined characteristic that is measured as an indicator of normal biological 
processes, pathogenic processes, or responses to an exposure or intervention, including 
therapeutic interventions. Molecular, histologic, radiographic, or physiologic characteristics are 
all types of biomarkers. 
A biomarker is not an assessment of how an individual feels, functions, or survives.

Mod. from Valentina Mantua, ASCP Conference, 2024



Point 2: multi component biomarkers (MCB).

• Alternatively referred to as composite, multi-variate, or multi-modal biomarkers.

• The FDA Biomarkers Working Group has defined a MCB as a characteristic or set of 
characteristics that is derived from two or more data sources evaluated through an 
algorithm as an indicator of normal biological processes, pathogenic processes, or 
responses to an exposure or intervention, including therapeutic interventions and 
environmental exposures 

• Just like for AD and PD, it is unlikely that a single biological process could, alone, be 
accountable for the disease complexity and heterogeneity

Mod. from Valentina Mantua, ASCP Conference, 2024



Point 3: validate your biomarker.

• Validation is a scientific principle before being a regulatory principle

• Validation does not necessarily mean regulatory qualification

• The most common pathway to integrate biomarkers into drug development is using them 
within the context of a specific drug development program 

• Regardless of the pathway chosen for review of the biomarker, good scientific evidence is 
needed

Mod. from Valentina Mantua, ASCP Conference, 2024



Biological rationale for use of the biomarker. A first step in the development of a 
biomarker is to identify a clinical question that a particular biological measure may 
be appropriate to address

Analytical validation. The test measures what it was intended to measure; 
evaluates sources of variability in how the biomarkers are measured 

Clinical validation. The biomarker (through its test) has the ability to predict or 
measure the relevant clinical concept. Clinical validation establishes how to interpret 
the biomarker value or relative change in the biomarkers at the individual level

Internal validation. The biomarker reflects the underlying process of interest, 
independently from confounds or other epiphenomena in the population in 
which it is developed

External validation. The biomarker has sufficient predictive validity in an 
independent to prove its generalizability.

The Regulatory journey of a biomarker.

Mod. from Valentina Mantua, ASCP Conference, 2024



• Unfortunately, most biomarkers under development fail to demonstrate 
generalizability; a critical impediment to external validation is overfitting. 

• In data modeling, overfitting is an error that occurs when a model excessively 
reflects the idiosyncratic features of the dataset in which it is developed, so that it 
underperforms when applied to new data.  

• Overfitting happens due to several reasons, such as: 
• The discovery set size is too small and does not contain enough data samples to accurately 

represent all possible input data values. 

• The discovery data contains large amounts of irrelevant information, called noisy data.

The risk of overfitting



Point 4: the need for longitudinal studies

• Cross-sectional data are not sufficient alone, longitudinal data are needed
• A patient vs. control cross-sectional study inform what to include in a longitudinal 

study 
• Biomarkers could change depending on disease state
• Longitudinal studies could help anchor the biomarker to a clinical stage
• In psychiatry, longitudinal studies could help describe a discrete symptom domain, 

its intra-individual variability and variability across syndromes
• Several pre-competitive initiatives are ongoing in AD/PD to which FDA is partner

Mod. from Valentina Mantua, ASCP Conference, 2024



Three conclusive examples of Biomarker integration into drug 
development

1) IND pathway: based upon agreement with the Regulatory Agencies, in the 
context of a specific drug development program.

✓ The most frequent regulatory use of a biomarker

✓ Risk of overfitting

✓Mechanistic explanation for the use of a biomarker

2) DDT qualification programs: review and acceptance based upon appropriate 
submission qualification package; available for use in any development 
program within approved context of use

✓ Biomarkers can be used in drug development by any Sponsor 

✓ Based on FDA review of data

3) Scientific community consensus: broadly/widely used biomarkers, 
appropriate scientific support, generally accepted by experts in the field

✓Need for longitudinal studies

✓Need to share cross-sectional data

✓Need convergence in objectives 

Mod. from Valentina Mantua, ASCP Conference, 2024



Thank you!
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