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Session Focus 
• Fit-for-Purpose & Regulatory Application of Biomarkers:  different questions, different requirements 

o Gain regulatory perspective on using pharmacometric analysis of biomarker data in submissions 
o Learn the use of biomarkers and translational tools for guiding development decisions 

• Qualitative & Quantitative Application of Biomarkers:   
o Learn about the added value of an integrated PK/PD (model-based) biomarker approach 
o Understand how biomarkers & translational tools can inform the "three pillars" for increased 

POC success. 
Introduction 

Improving the success rate of new therapies while reducing development cycle time is crucial for efficiently 
delivering transformative medicines for patients. To this end, ensuring successful POC by identifying (I) which 
targets are most likely to have the desired pharmacological effect (i.e. efficacy/safety profile), and which 
molecules are most likely to achieve (II) the required exposures and (III) target engagement as early as possible 
is critical (“3 pillars” concept). Furthermore, innovative preclinical and Phase I designs and translation of clinical 
outcomes to new populations or new targets/molecules can reduce cycle time and development costs, resulting 
in higher patient benefit at lower healthcare costs. 

Biomarkers are measures of a biological state used to assess target engagement and desired pharmacology. 
Examples range from the simple (blood pressure) to the complex (PET imaging). Biomarkers can be integrated 
with other translational and model-based quantitative tools to predict exposure-response relationships in target 
patient populations based on bridging from preclinical models to healthy volunteers, and to various patient 
populations. Examples include: 

• PK/PD analysis of coagulation biomarkers measured in preclinical and Ph I studies can be used to 
normalize data from multiple anticoagulants in a model based meta-analysis, linking PK of a novel drug 
to predicted Ph III cardiovascular outcomes. 

• Viral dynamics modeling can be used first with in vitro measures of antiviral potency then, when 
available, with short term viral load reduction studies to predict long-term viral load reduction. 

Biomarkers and other translational tools can be applied to assess the “3 Pillars” early in development, 
increase confidence in go/no go decision making based on Phase I studies, inform dose selection for POC and 
Phase III studies, and be used for subpopulation bridging post approval. Furthermore, the Agency (US-FDA), 
through its Biomarker Qualification (BQ) Program at CDER, actively participates and partners in the process of 
qualification of biomarkers for specific context of use and in bringing stakeholders together for biomarker 
development purpose through collaborative initiatives like C-PATH. The Pharmacometrics division at the FDA, 
besides partaking in advisory capacity in BQ program, is also instrumental in building PK-biomarker and 
biomarker-outcome relationships or evaluating the ones developed by sponsors towards aiding efficient clinical 
trial design or utilization in regulatory decision making.  

 
 
 



Lecture 1: Proof of Pharmacology: the 3 Pillars underpinning PoC success? 
Speaker: Piet van der Graaf, PhD, PharmD, Leiden Academic Centre for Drug Research (LACDR) 
The current POC success rate is low. Biomarkers (target and pharmacology) are needed to translate preclinical 
findings to the clinic, assure that the concept is adequately tested in Phase 2a, and translate early study results 
to other populations. This presentation will introduce the concept of the "three pillars" for assuring that 
concepts are adequately tested in POC studies and as a potential indicator of overall program success. 
 
Lecture 2: Biomarkers and Beyond: Translating from the Clinic to the Lab and Back Again 
Speaker: Wendy Ankrom, PhD, Quantitative Pharmacology & Pharmacometrics, Merck & Co., Inc 
The presentation will demonstrate the application of the “three pillars” of translational PK/PD to enable a more 
rapid and successful advance to Ph IIB. Translational exposure-response modeling using data from a 
discontinued compound facilitated successful Ph IIB dose selection, while biomarkers of target engagement 
enhanced confidence in the translational strategy used.   
 
Lecture 3: Biomarkers and Pharmacometrics in Drug Development: A Regulatory Perspective 
Speaker: Dhananjay Marathe, PhD, Division of Pharmacometrics, Office of Clinical Pharmacology,Translational Sciences, 
US Food and Drug Administration 
Biomarkers are becoming increasingly important in drug development and regulatory decision making. This 
presentation will discuss current regulatory trends in using pharmacometric analysis of biomarker data in 
regulatory submissions. Examples will be presented to illustrate the role of biomarkers in dose/patient selection 
for late-phase clinical trials, approval/labeling process as well as discuss some of the challenges/limitations 
encountered therein. The presentation will briefly highlight the role of pharmacometrics in aiding biomarker 
qualification process within the Agency, which could facilitate the application of biomarkers in drug 
development and clinical care. 
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