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Disclaimer

The views and opinions expressed in the following slides are 

those of the presenter and do not represent the views of 

Boehringer Ingelheim.

The visualizations were generated using simulated data.



Biomarkers in clinical trials

Biomarker
A biomarker is a biological 

characteristic, which can be 
molecular, anatomic, 

physiologic, behavioral or 
biochemical. These 

characteristics can be measured
and evaluated objectively. They 
act as indicators of a normal or 

a pathogenic biological 
process.

DNA
Point mutations

(substitutions/indels),
Copy number gains or losses,

Rearrangements, …

RNA
Altered transcript expression

levels,
Splice variants,

Gene expression signatures, …

Protein
Altered expression levels,

Receptor occupancy, …

Established BMs
body temperature, blood 

pressure, 
cholesterol values, transaminases, 

bilirubin, serum creatinine, 
HbA1c,… 

Imaging 
CT, PET,

Morphological and functional MRI,
Molecular imaging of disease BMs, 

…

Cell populations
number of NK cells, T cells,

number of  B-cells expressing 
surface markers CD19, CD5, 

CD23, … 

…



Biomarkers in drug development

Biomarkers can

• monitor safety and efficacy of a therapy

• define best doses for later clinical phases (PK/PD)

• get first impression on potential efficacy, thereby helping early go no-go
decision making

• explore potential subgroups with differing response

• …



Visualization: heatmap

• A graphical representation of data that:
- uses a system of color-coding
- visualize values of different biomarkers in a single graphic

• Hierarchical cluster analysis of biomarkers
‐ similarity of different biomarkers and subgroups could be shown visually

• Facilitate the identification of subgroups and trends



Challenges in programming

• Generation of heatmap based on selected biomarkers expression levels
on specific cut-off point needs lots of programming efforts

• A tool to facilitate exploration is expected



Heatmap in SAS

VS

11 colors

3 colors

Challenges:
• Distance
• Clustering
• Color tuning



Heatmap in RShiny

Key package: shinyHeatmaply
Shiny template developed by Jonathan Sidi and Tal Galili



Heatmap in RShiny

• Advantages
– Highly flexible, great tool for exploring
 choose any value as the cut-point
 combination of different distance and clustering methods
 display subgroup overview
 give tables for input datasets

– Interactive
 show values when moving cursor
 save modified plots and tables



Heatmap in Python

• Key libraries (packages)
– pandas
– matplotlib
– seaborn

• Interactive plots potentials
– plotly
– matplotlib
– Bokeh
– …



SAS vs. R vs. Python

• SAS
– GTL

• R
– Interactive
– More functions/packages

• Python
– More functions/libraries
– Interactive
– Speed
– Machine learning
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