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Innovations in Clinical Trial analysis

● Technological innovations:

○ cloud based architecture

○ dockers and containers

○ open source technologies: R, Python, others

○ interactive visualisations in reporting

● PHUSE working group - Statistical Computing Environments is working to describe the Ideal Future 

State for the business process supported by Statistical Computing Environments (SCEs)1

How those technological innovations can be leveraged in changing the paper based 
reporting into platform independent innovative solutions/workflows supporting regulatory 
and exploratory reporting activities?

1 - https://www.phusewiki.org/wiki/index.php?title=Statistical_Computing_Environments

https://www.phusewiki.org/wiki/index.php?title=Statistical_Computing_Environments
https://www.phusewiki.org/wiki/index.php?title=Statistical_Computing_Environments


Innovations in Clinical Trial analysis
What are potential expectations from innovations?

● utilize new technological capabilities: infrastructure and programming languages 

● increase effectiveness in the clinical trial analyses, with increasingly complex clinical studies

● lower the overall cost

● leverage potential collaborations in solving common problems

● influence changes in the industry together with the health authorities 

● attract new programming talents 
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Visions for future
Cloud based architecture, provides:

● Services
● Computing power
● Storage

Applications: monitoring, content, communication, ...

Platform: security, database, queueing, ...

Infrastructure: computing power, network, storage, ...



Visions for future
Cloud-based data systems in drug regulation: an industry perspective 2

● Across companies initiative to leverage the cloud based technology to improve the regulatory 
submissions and transitioning to the global, secure and accessible cloud platform. 

● It has potential to reduce the administrative burden, speed up regulatory authorities to review, 
conduct analysis in decision making. 

● It is a transparent and more flexible solution in exchanging required documents, dossier and data in 
the submission process 

Dossiers

Documents
DataSponsor 1 Sponsor 2

2 - https://www.nature.com/articles/d41573-019-00193-7

https://www.nature.com/articles/d41573-019-00193-7
https://www.nature.com/articles/d41573-019-00193-7


Visions for future
Dockerized solutions

● Docker containerization provide by far the best reproducibility
available

● Kubernetes 3 has become standard for container orchestration and 

allows the platform independent solutions

● Scalability - resource availability demand can scale up or down as 

needed

● Shareability/transferability - it opens a door into smooth sharing 

of the results with other parties: health authorities, payers without 

granting access to the native sponsor systems
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3 - https://kubernetes.io/

https://kubernetes.io/
https://kubernetes.io/


Visions for future
What is a docker and how it really works?

● Docker image build from the dockerfile

● Docker pull the chosen docker image version

docker pull repository/…/image_version

● Create a container - a self-contained computing environment

docker run -e PASSWORD=xxxx -p xxxx:xxx repository/…/image_version

● Run docker container on local host - RStudio

http://localhost:8787

Docker file
…………
…………
…………

Docker 
image:

image_version

http://localhost:8787/
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Clinical Trial data analysis: regulatory v. exploratory
How to gain efficiency in clinical trial data analysis?

Example of implementation using the R Shiny Applications within Ophthalmology 4 :

● Efficiency gain by combining study results exploration with analysis code generation

● Flexible and agile solutions in increasingly growing complexity of studies

● Intuitive framework as study tables, listings and graphs viewer 

● Customisations of study specific implementations using the R packages

● Platform-independent solution which could change the results would be shared with HA (from PDF 

to interactive framework) 

4 - https://www.lexjansen.com/phuse-us/2020/as/AS01.pdf

https://www.lexjansen.com/phuse-us/2020/as/AS01.pdf
https://www.lexjansen.com/phuse-us/2020/as/AS01.pdf
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Industry, HA collaboration and open sourcing
Innovations in the dockerization and cloud computing spaces are providing an opportunity to challenge the 
way the submissions/study results are provided to the Health Authorities.

● Phuse working group Best Practices for Interactive Analyses for Decision Making & Submissions is 
working on the white paper how to leverage Visual Analytics in submissions to improve interactions 
between regulatory agencies and sponsors and to increase effectiveness review of submitted data 
and analyses 5

● Interactive Analysis for Decision Making & Submissions - An update from PHUSE Data Visualization 
Project 6

There is an innovative approach and two independent solutions is being tested: 

● Containerized APP
● Stand alone HTML interactive display

5 - https://www.phusewiki.org/wiki/index.php?title=Best_Practices_for_Interactive_Analyses_for_Decision_Making_%26_Submissions
6- https://www.lexjansen.com/phuse-us/2020/dv/DV13_ppt.pdf

https://www.phusewiki.org/wiki/index.php?title=Best_Practices_for_Interactive_Analyses_for_Decision_Making_%26_Submissions
https://www.lexjansen.com/phuse-us/2020/dv/DV13_ppt.pdf
https://www.phusewiki.org/wiki/index.php?title=Best_Practices_for_Interactive_Analyses_for_Decision_Making_%26_Submissions
https://www.lexjansen.com/phuse-us/2020/dv/DV13_ppt.pdf


Industry, HA collaboration and open sourcing
Examples in R to encourage the across-pharma collaborations:

● github.com/Roche/rtables - please refer to the “SD05 - A Novel Way of Creating Tables in R using 

the refactored rtables R package”, Phuse EU Connect 2020

● github.com/gowerc/diffdf - enabling comparison of data frames

● github.com/pharmaR/riskmetric - collection of risk metrics to evaluate the quality of R packages 

Open source projects might help in building a trust around the packages commonly 
utilised across industry, possibly also lower the cost of validation activities.

https://github.com/Roche/rtables
https://github.com/gowerc/diffdf
https://github.com/pharmaR/riskmetric


Industry, HA collaboration and open sourcing
The current clinical trial results delivery based on the PDF 7 could be improved:

● digital study result - providing the interactive equivalent of study results 

● from interactivity to the code - full reproducibility by generating the source code

● end user flexibility - flexibility in exploring the final, interim or exploratory analysis

● no need of scope control - delivering more study results in innovative way with less efforts

● efficiency gain from collaboration - open source code & collaboration

● innovation in regulatory space - interactive regulatory submissions

● building a trust around open source projects ...

7 - https://pink.pharmaintelligence.informa.com/PS142479/The-Last-Days-Of-PDFs-Industry-Works-To-Solve-Its-US-FDA-Application-Problem

https://pink.pharmaintelligence.informa.com/PS142479/The-Last-Days-Of-PDFs-Industry-Works-To-Solve-Its-US-FDA-Application-Problem
https://pink.pharmaintelligence.informa.com/PS142479/The-Last-Days-Of-PDFs-Industry-Works-To-Solve-Its-US-FDA-Application-Problem
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