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Substantial improvements in drug development methods and technologies have resulted in considerable gains in 
efficacy, safety and tolerability of therapeutic products, although these improvements are often contingent on 
certain factors for each patient. Analysis of variability in patients’ genes, environment and lifestyles enables 
researchers and ultimately, clinical physicians, to adopt a precision medicine approach to disease treatment or 
prophylaxis, matching selected patients with optimal pharmaceutical therapies to achieve the best outcome for 
those patients, while minimizing adverse reactions1. A precision medicine approach, focusing on the application of 
pharmaceutical compounds for targeted patient populations, displays benefits in drug research and development 
as well as in the clinic. 

Processing and analysis of these vast quantities of clinical data requires sophisticated, automated software to 
complete processes that would require weeks or months of work by research scientists in just hours, with a highly 
significant reduction in errors. Genedata Profiler® is the leading enterprise software platform for precision 
medicine research, dramatically accelerating the process of analyzing large, complex sets of study data and 
providing valuable, accurate reports. 

Benefits of precision medicine concepts 
in clinical trials 

Analysis of large-scale clinical data 
can help research scientists target 
therapeutic compounds under 
investigation to determine their 
most effective application, 
accelerating clinical trial results 
and significantly reducing 
associated financial costs2 (Figure 
1). With drug research and 
development costs from discovery to 
market launch potentially exceeding 
$5 billion3, pharmaceutical com-
panies are exploring all avenues to 
save R&D costs. 

Precision medicine concepts applied 
to clinical trials are instrumental in 

reducing the investment required to bring new drug 
candidates to market. These techniques enable 

annual worldwide drug develop-
ment costs to be reduced 
significantly through: 

Early success: accelerating the 

clinical application of candidate 
compounds, qualified in or prior to 
clinical trials; 

Early failure: saving research 

costs by terminating unsuccessful 
drug candidates as early as 
possible; 

Enhanced speed to market: 
dramatically improving drug 

efficacy and tolerability profiles to 

accelerate regulatory approval.

Fact File USING PRECISION MEDICINE CONCEPTS  

TO IMPROVE CLINICAL TRIALS 

Figure 1: Estimate of cost savings in drug 
development when precision medicine 
concepts are applied. 



 

Using biomarkers for precision 

medicine concepts in clinical trials 

The identification and application of biomarkers is 

key to the effective application of precision medicine 

concepts in clinical drug trials. The use of biomarkers 

has increased substantially in recent years; 

historically, genomic, proteomic and metabolomic 

biomarkers have been key to many cancer therapy 

trials. While oncology remains the greatest area of 

focus, analysis of biomarker data is becoming 

commonplace across many therapeutic areas, 

including metabolics and endocrinology, repro-

ductive and urologic disease, cardiovascular disease, 

neuroscience, gastroenterology, and rare diseases.4 

Early success 

Knowledge of how certain biomarkers are affected by 

a therapeutic compound under specified conditions 

allows those biomarkers to be used to predict the 

efficacy and safety of the compound. These 

predictions may be made early in the assessment of 

a therapeutic candidate, accelerating the decision to 

investigate it for clinical applicability. 

Early failure 

Examination of biomarker data can also flag early 

warning signs that indicate with high confidence the 

probable failure of a candidate compound, even in the 

early stages of clinical trials. These indicators enable 

an early decision to terminate clinical investigation of 

failing compounds before substantial resources are 

committed. 

Enhanced speed to market 

The presence of a biomarker or a combination of 

biomarkers may correlate with improved response to 

a given therapy and decreased toxicity, manifested as 

improved tolerance of the therapy. Once biomarkers 

for efficacy and tolerability have been identified, 

patients eligible for treatment may be enrolled in a 

clinical trial on the basis of presence of the required 

biomarkers (Figure 2). Clinical trials in which subject 

patients are selected, or stratified, in this way 

demonstrate an improved response rate to the 

therapy under investigation and reduced time taken 

to achieve trial endpoints. 

Meta-analysis of clinical trials that use biomarkers to 

stratify patients indicates that the probability of 

successful transition from Phase I to approval of the 

drug is almost twice that of trials that do not use 

biomarkers to select patients. In oncology trials, for 

example, the probability of success can rise from 

1.6% for trials that do not use biomarkers to stratify 

patients to 10.7% when biomarkers are used5 (Figure 

3). 

 

In the regulated, clinical environment, genomic data 

may be combined with epigenomic, proteomic, and 

other omic data, along with clinical data, laboratory 

test results from patients and imaging data to provide 

more information to inform endpoint analysis of a 

clinical study. This combined analysis facilitates 

accurate decision-making about whether to advance 

compounds under investigation to the next clinical 

phase of the study (Figure 4).

Figure 2: Multi-omic biomarker analysis allows stratification of 
patients and ultimately the provision of individualized therapy. 

Figure 3: Biomarkers improve the success rate of clinical trials 



 

Genedata Profiler for multi-omic data 

integration and analysis 

Drug research teams using multi-omic data in 

clinical trials face three critical challenges: 

 integration and analysis of distributed omic, other 

biomarker & clinical data; 

 translating NGS, MS, and digital pathology 

research pipelines into clinical practice; 

 ensuring full data governance, chain of custody, 

and reporting in regulatory-compliant analysis 

pipelines. 

Genedata Profiler is the solution to overcome these 

challenges, while reaping the time and financial 

benefits of using powerful, automated software to 

accelerate and improve data analysis. The software 

platform provides a secure, study-centric data 

management infrastructure to integrate and analyze 

omic and clinical data while maintaining compliance 

with regulatory requirements (Figure 5). The 

software allows users to: 

 import and validate clinical and phenotypic subject 

data; 

 query & filter subject data, and create cohorts; 

 link omic (e.g. NGS) data to subjects and samples 

to establish and maintain the chain of custody 

between clinical and omic data. 

 
Genedata Profiler allows NGS, mass spectrometry 

data and digital pathology research data to be 

translated into clinical practice, producing data 

reports in CDISC SDTM-PGx format that are ready for 

submission to regulatory authorities. The software 

incorporates processes to ensure security in the 

highly regulated environment of clinical trials, and its 

method lifecycle management includes checks to 

ensure data quality: 

 data analysis workflows, including version and 

access control, are standardized throughout the 

organization; 

 research workflows can be easily transferred and 

locked down for clinical use; 

 quality control and auditability are ensured with a 

visual “traffic light” system and detailed quality 

reports and metrics (Figure 6).  

Figure 5: Genedata 
Profiler integrates and 
analyzes subject data 
from multiple sources 
and maintains the links 
between all data. 

Figure 4: Clinical trial analy-
sis requires integration of 
multi-omic and other data 
and translation of NGS, MS, 
and digital pathology re-
search pipelines into clinical 
practice, while ensuring full 
regulatory compliance. 

Figure 6: Sample quality classification and reported metrics in 
Genedata Profiler are shown in a “traffic light” format. 



 
 

 

Genedata Profiler® is part of the Genedata portfolio of advanced software solutions that serve  

the evolving needs of drug discovery, industrial biotechnology, and other life sciences. 
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Genedata Profiler is the single enterprise software system offering a complete solution to 

the challenges of integration and analysis of multi-omic data in clinical trials (Figure 7), and 

like all Genedata products, may be operated in the cloud, offering scalable compute-on-

demand flexibility to precision medicine research teams. 
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Figure 7: Genedata Profiler meets the challenges of integrating multi-omic data in clinical trials. 


