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DISCLAIMER

§ The views presented are the views of the presenter, not necessarily those 
of Novartis 

§ This presentation is based on publicly available information (including data 
related to non-Novartis products or approaches).

§ These slides are intended for educational purposes only and for the 
personal use of the audience. These slides are not intended for wider 
distribution outside the intended purpose without presenter approval 

§ The content of this slide deck is accurate to the best of the presenter’s 
knowledge at the time of production.
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Hey, we have a new project 
ABC123, where there is a large 
biomarker component. It is 
exciting to work on it right now!  

Biomarker analysis, what is 
that? Is that a new lab test? 
How is it different from what 
we do? I  am so confused 
right now!!?

Don’t worry, I know you are 
confused, let’s together 
understand what a biomarker is 
and what are the components of 
a biomarker analysis
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Oh great! That’s a relief! I am 
ready to learn about this!



AGENDA

§ Increasing trend of biomarker analysis in clinical trials
§ What is a biomarker
§ The rationale behind using biomarker in clinical trials
§ Different types of Biomarker
§ Planning a biomarker analysis
§ Examples of statistical considerations for biomarker analysis
§ Some of the different outputs generated for the analysis
§ Reporting biomarker analysis
§ Conclusion
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14 years$2.7 billion
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In today’s day and age, is 
there a way to reduce the 
cost and time on a drug 
development process



The number of oncology trials with biomarkers grew twice the rate of
oncology trials overall from 2000–2018, as measured by compound 
annual growth rate (CAGR)

Note: * Trials looking at 
two or more indications 
are repeat counted for 
each indication;
** % indicates CAGR 2000 
– 2018

Source: AACT; L.E.K. biomarker 
database
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Trials that use biomarkers 
are more likely to 
proceed to the next stage 
of development. 
For example, 10.7% of 
trials for new cancer 
drugs that use 
biomarkers obtain 
market approval.

Source: Using Protein Biomarkers 
Increases the Chances of Success in 
Clinical Trials | Technology Networks
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PROBABILITY OF CLINICAL TRIAL SUCCESS

https://www.technologynetworks.com/proteomics/blog/using-protein-biomarkers-increases-the-chances-of-success-in-clinical-trials-329018
https://www.technologynetworks.com/proteomics/blog/using-protein-biomarkers-increases-the-chances-of-success-in-clinical-trials-329018
https://www.technologynetworks.com/proteomics/blog/using-protein-biomarkers-increases-the-chances-of-success-in-clinical-trials-329018


WHAT IS A BIOMARKER?
• Biomarker is a biological 

molecule found in blood/body 
fluids/tissues

• Objectively measured to see 
how well the body responds 
to a treatment for a disease or 
condition.

• for example, protein 
expression level or gene 
mutation status in tumor 
tissue or protein levels in 
plasma or number of 
circulating tumor cells
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RATIONALE FOR USING BIOMARKER FOR CLINICAL 
DATA

Findings from the biomarker analysis could be used to :
§ Understand clinical pharmacology of the drug
§ Understand the mechanism of action of the drug
§ Predictive of drug effect, both efficacy and safety
§ Prognostic of disease progression
§ Diagnostic of a Disease 
§ Companion Diagnostic
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CATEGORIES OF BIOMARKERS AND THEIR CLINICAL UTILITY
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Source: Integrating Molecular Biomarker Inputs Into Development and Use of Clinical 
Cancer Therapeutics - PMC (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8560682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8560682/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8560682/


HOW TO SELECT WHICH BIOMARKERS TO MEASURE

candidate-based approach 
when something is already 
known about the marker, such 
as specific genes or proteins 
comprising the drug target 
signaling pathway.

A broad-based approach 
does not rely on a biological 
hypothesis and is generally 
used in discovery. It allows to 
analyze different markers at 
once. 
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TYPES OF BIOMARKERS AT EACH MOLECULAR LEVEL AND 
ASSOCIATED TECHNOLOGY

PROTEIN RNA DNA CELLULAR
TECHNOLOGY Protein 

Expression
Gene 
Expression

Gene 
Sequencing

Gene 
Copy 
Number

Chromosome 
Changes

IHC X

RT-PCR X

RNA Sequencing X

Next Generation 
Sequencing

X X X

Circulating Tumor 
Cells

X
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How to 
plan a 

biomarker 
analysis

What : 
intended 

use of 
biomarkers

Which : 
biomarkers 

under 
investigation

How : the 
analysis 
methods

Who : team 
members 

for the study

Why : 
learning the 

rationale

How can we identify 
patients that are most 
likely to respond to a 
given therapy

Are the biomarkers considered 
as part of a primary, secondary 
or exploratory objective? 
Are the biomarkers used as 
stratification parameters in the 
randomization? 

What tissue types are being 
used to collect these data? 
Are we looking at 1 biomarker 
or multiple biomarkers

Collaboration between 
data scientists, clinical 
trial statisticians and 
statistical programmers

What are the statistical 
assessments used?
Do we know which 
summary analysis can 
address these objectives?
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STATISTICAL CONSIDERATIONS FOR BIOMARKER ANALYSIS 

At Planning analysis :
§ Pharmacodynamic assessments, predictive 

modeling 
§ Combining data across studies: meta-analysis 

approach
§ multivariate model using multiple biomarkers 
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STATISTICAL CONSIDERATIONS FOR BIOMARKER ANALYSIS 

At Programming stage :
§ Handling data with values  below  the 

lower limit of quantification
§ Unscheduled/missing measurements
§ Summarized measures : Quantitative
      vs Qualitative replicates
§ Visualizing the log transformed data 
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OUTPUTS FOR VISUALIZING BIOMARKER DATA 

Summary reports : all patients or for subgroups defined by the 
selected baseline characteristics. Examples: 

• Summary table for continuous variables
• Standard summary statistics for the level and fold-change 

from baseline 
• Summary table for categorical variables
• Shift table for the changes from baseline for categorical 

variables or using normal ranges or pre-specified 
thresholds for continuous variables
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Example of Longitudinal plots to display patient profiles across two lattice 
variables (biomarker type, gender)



REPORTING BIOMARKER DATA

§ Biomarker data can be submitted as part of the CSR:
§  Primary objective : when biomarker is the primary endpoint or is used as a 

stratification parameter in the randomization.
§ Secondary Objective : strong prior evidence about the use of the biomarker 

under investigation from either pre-clinical models or patient samples.

§ An additional exploratory biomarker analysis can be submitted in the form of an 
abstract/report or HAQ’s : The results are of interest and either complement the 
CSR or influence the clinical program as a whole

§ Exploratory analysis for additional related studies or research
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KEY TAKEAWAY

“Ultimately, biomarker-driven therapy approaches will lead to 
§ better patient outcomes by enabling early detection; 
§ identifying treatment responders; 
§ monitoring treatment, response, and targeted therapeutic effect. 

Further, we anticipate these methods will expand to other therapeutic 
areas. For the immediate future, all signs point to cancer care will be 
profoundly influenced by biomarkers to guide researchers and physicians at 
every stage, from drug development to disease management.” 

Source : The Evolution of Biomarker Use in Clinical Trials for Cancer Treatments, 
The Journal of Precision Medicine
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THANKYOU

Anjali Ranga
Sr. Statistical Programmer
Novartis Healthcare Pvt. Ltd.
Email: anjali.ranga@novartis.com
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