
GETTING THE MOST OUT 
OF BIOMARKERS 
Determining the Right Approach—  
With the Right CRO Partner

In the arena of personalized medicine and targeted therapies, biomarkers continue to be a 
buzzword for biopharmaceutical innovation. From screening potential compounds in early stage 
development to stratifying patients’ groups in clinical trials, the potential is tremendous. 

The FDA encourages the use of biomarkers across all phases of drug development to accelerate 
progress toward a greater number of safer, approved treatments. Yet despite the promise of 
biomarkers, the approval rates of new molecular entities over the last ten years is fairly stagnant and 
attrition rates across different phases of development remain high [images 1 & 2]. 

The emergence and increasing ubiquity of multi-omic technologies shows promise to advance efficiency, 
but the efforts must be carefully focused. In a recent publication, AstraZeneca explored its own internal 
attrition rates by evaluating 142 projects over a five-year period to better understand how to improve 
productivity in research and development. They developed a five “R” framework that evaluates the right 
target, the right patient, the right tissue, the right safety and the right commercial potential to make 
earlier go/no-go decisions and identify potential areas of risk in the development process. 

A related five “R” approach can be tailored specifically to biomarker development. A valid biomarker 
must have an impact on safety and efficacy, backed by supporting data and analysis to prove its 
overall significance. The challenge lies in finding the right CRO partner who can collect the right 
sample, determine the right level of validation at the right stage, design the right strategy for potential 
downstream applications—such as companion diagnostics—and manage the entire process with the 
right support. 

Phase Number of Projects Number of Products

Preclinical/Research Project 9,090 6,551

Clinical Development 
 Phase I 
 Phase II 
 Phase III 
 U.S. Filed/Approved But  
 Not Yet Marketed

7,982 
3,025 
3,764 
1,099 
94

5,408 
2,164 
2,329 
833 
82

Total 17,072 11,959

Notes: Projects and products are limited to NMEs; as defined by EvaluatePharma. U.S. Filed/
Approved But Not Yet Marketed phase projects must have a reported FDA approval date. Filed 
projects limited to those filed with the FDA. Products are unique NMEs; projects are unique 
NME-indication combinations.

Source: Authors’ calculations, using EvaluatePharma data.

Long, G. & Works, J. (January 2013). Innovation in the Biopharmaceutical Pipeline.
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The Right Sample: Avoiding the “Pre-Analytical” 
Biomarker

Sample collection and transport to the laboratory are often overlooked areas, but must be 
harmonized to reduce variability and maximize data yield. Ideally, non-invasive sample collection 
with the minimal amounts of tissue or blood must be considered, with the potential for retesting 
and efficient storage. Strict standards for temperature control must be established and include 
validated data—from collection and transit to storage and timing—to ensure sample stability. 

For example, the outcome of isolating peripheral blood mononuclear cells (PBMCs) from whole blood 
is extremely dependent on transportation time and temperature changes. Depending on temperature 
levels and fluctuations, as well as the total time in transportation, cell yield and recovery can vary up 
to 40% and cell functionality can be impacted—potentially questioning the validity of downstream 
biomarker test results.

The Right Validation—at the Right Stage

Choosing the right level of validation means developing a fit-for-purpose approach that considers the 
phase of development, the desired outcomes and optimizes for time and cost. Factors to consider in the 
fit-for-purpose validation can include: 

Divided into three stages—feasibility, exploratory and advanced—validation in preclinical or clinical 
phases can provide a wide range of insights. It’s crucial to understand and define the specific needs in 
each phase, from valuable go/no-go decisions in early preclinical phases to comprehensive assessment 
suitable for regulatory submissions in preclinical (GLP) or clinical settings (GCP, CAP/CLIA).

Studies will likely require more than one laboratory setting, highlighting the importance of reducing 
biases between labs and among instruments. Therefore, it is key to demonstrate initial correlation and 
monitor the “combinability” of data over time from multiple sources. Survey samples, a sample exchange 
program and/or a robust inter-lab QC program can provide the necessary information.

The Right Strategy for Downstream Applications 

While fit-for-purpose validation is essential at individual phases, a robust biomarker strategy must 
encompass a forward-thinking view of all potential downstream applications and opportunities. And, 
when possible, sample collection processes should go beyond single-use applications to maximize a 
sample’s full potential. 

▶ Sample type, collection and handling
▶ Linearity/Analytical Measurement Range  
 (AMR)
▶ Precision (intra- and inter-assay)
▶ Accuracy/Recovery
▶ Sensitivity/Limits of Quantitation

▶ Analytical Specificity (Interference)
▶ Dilution verification
▶ Verification/Definition of Reference Interval
▶ Stability (short- and long-term)
▶ Specimen Carryover
▶ Period of Analyte Stability (length of run)



Reusing these relevant samples can drastically reduce the need for costly rework and reveal new 
insights in retrospective, prospective, bridging studies or even in separate, related development 
programs. Therefore, at the time of collection, it’s especially valuable to seek the appropriate 
patient consent to use samples in multiple studies past the set period of single trial. 

But accessing and processing samples multiple times requires more than a standard storage system; 
“smart” biobanking is key. This concept has emerged as a strategic approach to discover and validate 
new biomarkers or even confirm initial results. A smart biobank should not only securely store the 
sample but also retain and organize its associated electronic records, such as previous laboratory 
results, clinical information and patient consent information. Coupled with IT solutions to merge large 
datasets across multicenter locations, the possibilities with data mining and analysis are great. 

The right strategy also considers proactive identification of biomarker-related opportunities toward 
the development of a companion diagnostic (CDx). To reduce the need for additional clinical trials and 
minimize complexity, a biomarker strategy can plan ahead to better align with the downstream CDx 
requirements. For example, the relevant data for early phases of a clinical trial can be transferred and put 
to use toward CDx development. 

The Right Support 

Even when accounting for the right sample, the right validation types and the potential for downstream 
applications, driving a biomarker strategy requires a well-versed team of scientific experts backed 
by strong project management. As new layers of information surface throughout the process, it is 
equally important that the team can provide flexibility and agilely adapt to changing specifications and 
requirements.  

Adept project planning is especially important to effectively manage timelines—and expectations. For 
example, when rare disease state samples are needed, the method validation processes should account 
for an extended timeline and adjust the downstream dependencies accordingly. 

Likewise, when managing samples from multiple sources, it’s also important to understand the options 
for global collection and testing facilities to ensure timely and consistent processing. 

At the assay level, the time needed to fully validate a new assay and prepare for study sample testing 
may catch an inexperienced project team off guard. It may take only a few weeks to develop a custom 
assay for non-regulated work, but developing the same test in a CAP/CLIA environment can take several 
months to satisfy stringent regulations and build this timeline into the overall schedule. 

In the case of parallel CDx development, project management plays a key role in defining and uniting 
expectations between the CDx company, Rx company and the CRO. By clearly establishing roles and 
responsibilities—early in the process—the teams can better communicate and coordinate joint efforts 
throughout involved processes.

More and more drug development projects now include a biomarker strategy for personalized medicine 
and a potential companion diagnostic component. There are many factors to consider when designing a 
biomarker strategy, but with the right planning—and the right CRO partner—biomarkers will ultimately 
accelerate the delivery of safer, less costly treatments and make a difference for patients.  
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