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Disclaimer
The information and opinions expressed in this presentation are solely 
my own and do not express the views or opinions of my employer, Bayer.
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Let’s start with some visualizations
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Why visualizations?

• Quick and easy way of understanding 
data

• Most efficient holistic way of looking at 
data

• Enable us to draw quick insights and 
faster decision making

• Makes the data more natural for the 
human mind to comprehend

• Makes it easier to identify trends, 
patterns, and outliers

• Communicates information in a fast and 
effective way

• Sometimes answers the questions that 
we don’t know to ask

• Promotes storytelling
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Popular Data Visualization Tools in Clinical Research Domain

No-code/low-code Programming Languages
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Pros
• Free to use, easy to learn
• No code/Low code solution
• Interactive Visualizations
• Intuitive
• Less Error Prone
• Distribution is easy (Requires license)
• Easy data wrangling
• Carries data
• Seamless integration with Microsoft platforms
Cons (Vs Python)
• Limitations in customization
• Handling very large datasets can be challenging
• Easy to learn, complex to master
Resources
• Download from this link
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Use case

From Adverse events summary 
table to visualization in less than 
30 minutes with Power BI

• Convert the SAS dataset to 
.csv file and import data in 
Power BI

• Transform data
• Create visualizations
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Power BI
Data 
Transformation

Untidy input data Data 
Transformation 

Steps

Data Transformation 
Tools
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Adverse 
Events 
Visualization
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Hover mouse 
pointer to see 
more details



What else 
can Power BI 
do?

• Drill through the visualizations
• Automated data refresh
• Send automated mails
• Accessible through smartphone app
• Embed the dashboard in apps, SharePoint, Teams
• Export the dashboard report in ppt or pdf
• Custom Visualizations
• Power BI analytics (Automated) and narratives
• Export data in excel
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Learn from

Challenges, projects, prizes, datasets

Questions?
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Pros
• “The” tool for data science
• Free and open source
• Simple and easy to use
• Static as well as Interactive visualizations
• It’s a complete programming language
• Scalability
• Various libraries/packages
• Latest machine learning libraries
Cons (Vs Power BI)
• Quite a lot of coding
• More Error Prone
• Distribution and deployment is not easy
• Data is stored separately
Resources
• Download from this link
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Use case

Adverse Events Visualization in python in an hour
• Read data from SAS dataset
• Transform the data to make them tidy
• Use “plotly” library to create interactive 

visualizations
• Use “matplotlib” or “seaborn” library to create 

static visualizations
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Coding in 
python using 
Spyder

Lines of code required

• Around 100 lines of code
• 70 lines for data 

transformation
• 30 lines for interactive 

visualization
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Write data transformation 
code in editor



Export static image, 
zoom in and zoom 

out, focus on specific 
area etc.

Adverse 
Events 
Visualization 
in .html file
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Select one arm to 
see only the chart 

for that arm

Interactivity 
of plotly 
visualizations
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Hover mouse 
pointer on points 

to see more details.

Tooltips in 
plotly 
visualizations
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Visualization 
in jupyter 
Notebook

Opens in a 
browser
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Code in 
Jupyter 
notebook

Equivalent 
to 

R Markdown 
file

Write code 
in cells
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Output in 
Jupyter 
notebook

Prints the 
result just 
below the 
“code” cell
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Output in 
Jupyter 
notebook

Quick 
summary 

table
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Static 
Visualization 
in Jupyter 
notebook
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• Data Science
• Handling Data
• Visualizations
• Machine learning
• Scrap websites

• Web applications
• Desktop applications
• Websites
• Mobile applications
• Just about anything that excludes low-level machine 

functions and writing operating systems

What else 
can python 
do?
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Learn from

Challenges, projects, prizes, datasets

Questions?

Visualizations in Clinical Trials using Power BI and Python 25



Use case
Dashboard created in Power BI 

for Clinical Trial Scientists for 
Medical Review
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Different 
report pages

Power BI Dashboard embedded in Teams Channel

Information 
Cards

Navigation 
links created 

for easy 
navigation

Interactive 
and 

expandable 
Table 

visualizations
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Filtering data using slicers

Switch to 
filter mode

Selected 
Filters

All the data 
tables and 
cards are 

automatically 
updated
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Decomposition tree visual

Decomposition 
tree
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Lab Data Visuals

Select one, 
multiple or all 

tests

Subject listing

Drill-through to 
see complete 
patient profile

Change Chart 
Types
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Identifying the subjects

Hover mouse 
pointer on 
individual 

points to see 
more details 
in the tooltip
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Drill-through a subject

Right click on a 
subject

Select Drill 
through

Click on Subject 
Information
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Subject Information (1/3)
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Subject Information (2/3)
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Subject Information (3/3)

Vital SignsAdverse 
events

ECG 
Findings 

and 
Cardiac 

Function

Chemistry 
Graph

And a lot more
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Conclusion

• Quickly visualize clinical trials data

• Draw quick insights

• Create Data Diagnostics System

• Create data transformation pipelines

• Create highly customized visualizations

• Process, summarize and visualize large datasets

• Create web applications with dashboards

• An alternative to R Shiny apps

• jupyter notebook - an alternative to R markdown file

• Create Clinical-Trial-At-a-Glance report after database lock in jupyter 
notebook
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• Most popular programming language video - https://www.youtube.com/watch?v=ijjgPCDglLQ

• Covid-19 data visualizations - https://ourworldindata.org/grapher/covid-19-death-rate-vs-
population-
density?country=USA~GBR~CHN~RUS~BGD~CAN~AUS~HKG~HTI~OWID_WRL~IND~MCO~SGP~N
ZL~PAK~COG~NGA~MNG~VEN

• Power BI desktop download link - https://aka.ms/pbidesktopstore

• Microsoft documentation on Power BI - https://powerbi.microsoft.com/en-us/learning/

• Anaconda (python) download link - https://repo.anaconda.com/archive/Anaconda3-2021.05-
Windows-x86_64.exe

• Plotly library for interactive graphs - https://plotly.com/python/

• PHUSE Open Data Repository - https://github.com/phuse-org/PODR/tree/master/sample_code
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Thank you!
Questions/comments?
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