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Disclaimer

The content presented in this presentation is based on my
personal knowledge and research. All information and materials
used are sourced from the public domain, and proper references
have been shared at the end of the presentation.

The opinions expressed are my own and do not represent the
views or responsibility of any company or organization.
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Introduction

What it includes:
+ Clinical trial protocol details

7 \&

- Investigator information

-Spurpose- ' ..
- Study drug information B ‘
(chemistry, manufacturing, controls) APPROVED\/
- Patient recruitment criteria .
- Safety and efficacy endpoints \ 05— .,\A/ -

- Statistical analysis plan

- Clinical trial data and reports
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Introduction
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Evolution of R

1993 2000 2011 2014 2020
Idea of R R 1.0.0 stable R studio first Rmarkdown R.4.0.0 release
version release release stable release

90000 000 O O

1995 2007 2012 2016 2025
R released under ggplot2 Shiny Tidyverse R.4.4.3
GNU license package release
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R Packages

admiral

.
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Validate and Manage Risks

TWO TOOLS

riskmetric riskassessment

Quantify Risk Interactive app for an
Programmatically Organization
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Validate and Manage Risks

Login page

8 Risk Assessment £ Database ® About

RISK ASSESSMENT APPLICATION
**VERSION 3.1.2**
PLEASE AUTHENTICATE

PACKAGE CONTROL PANEL

Username :

_ A

ggplot2
Password :

PKG VERSION @

STATUS METRIC RISK

REVIEWED 0.31
NOTE:

USE THE FOLLOWING CREDENTIALS TO LOG ON WITH VARYING ROLES &

PRIVILEGES IN THE APP, EXPANDED UPON

SELECT OVERALL DECISION

: demo_admin; P: Admin@1

: demo_lead; P: Lead@1

: demo_reviewer; P: iewer@1

: demo_viewer; P: Viewer@1

Pharima
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R PACKAGE RISK ASSESSMENT APP

Upload Package Package Metrics

Source Explorer Build Report

MAINTENANCE METRICS ~

] o0

USER GUIDE

VIGNETTES

4

Number of vignettes

NEWS FILE

Number of NEWS files

NEWS CURRENT

Yes

NEWS contains current version

REPORT BUGS

Yes

URL to report bugs exists

WEBSITE

https://ggplot? tidyver

se.org

Package public website
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Validate and Manage Risks

Proposed process for risk-based approach

Assessing Package Accuracy

What is the
New R package ) package

classification?

“Import”

Minimum
checks for

suitability

“Intended

|
I ”
ifor Use

4

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

Risk assessment

What is the
package

Non-statistical

purpose?

Statistical package

Remediation/

Testing

Is the package Yes
maintained?

Na

Remediation/
Testing

Is the
package

widely used?

No

Remediation/
Testing

e e d I ALt O, E M S —

Include

within
environment

Yes

Meet
requirements?

Reject Package
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Pilot projects submitted to FDA

PURPOSE

Objective

i

Scope

Pilot 1

To showcase the feasibility of submitting data and analyses to the
FDA using R and following eCTD specifications

Focus on an R-based submission containing common analyses
within the FDA e-submission system and process

4 TLFs
Simulated data from CDISC pilot
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11



Pilot projects submitted to FDA

Timeline

9,

OUTCOME

@\
>
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Pilot 1

Initial submission to FDA in 2021.11

Demonstrated the possibility of R-based submission to FDA,

paving the way for future R-based regulatory submissions

This was the first publicly available submission using an o
source language and a reproducible package structure

Paper Number xx-xxx
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Pilot projects submitted to FDA

PURPOSE

Objective

222222222222

Pilot 2

To test the idea of bundling a Shiny application into a submission
package and transferring it successfully to FDA reviewers

Expanded upon Pilot 1 by including a Shiny app developed using the
{golem} framework, also submitted through the FDA e-submission
system

A shiny app that displays the 4 TLFs submitted in pilot 1, with
basic data set filtering functionalities
Simulated data from CDISC pilot (same as Pilot 1)
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Pilot projects submitted to FDA

Timeline

®

OUTCOME

@\
>
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Pilot 2

Public review of initial submission to FDA in 2022.10

Demonstrating the feasibility of R-based submission and serving
as a blueprint for future regulatory submissions. Specifically,
showcased the potential of R and Shiny apps in regulatory
context

Submitted interactive, reproducible analyses to the FDA
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Pilot projects submitted to FDA
Pilot 3

Objective
@ Focused on delivering tables, figures, and ADaM datasets using R
Scope
SDTM, ADaM datasets and TLFs
Analysis Data Reviewer’s Guide (ADRG)
Timeline

Initial submission to FDA through the eCTD gateway in 2023.08
@ FDA verbal response from Jan-July 2024
Re-submitted on 2024.04, final FDA response on 2024.08

eCTD: electronic Common Technical Document
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Pilot projects submitted to FDA

Focus Common analyses, R ADaM datasets, analysis scripts for TLFs,
scripts for TLFs (Tables, Analysis Data Reviewer's Guide (ADRG),
Listings, Figures) and proprietary R packages in compressed
file formats
ADaM Datasets No specific ADaM datasets Utilized R to generate and include ADaM
included datasets in the submission package
ADRG Not present Included a detailed ADRG providing step-

by-step instructions for FDA reviewers to
reproduce the analysis scripts, and the
generated ADaMs and TLFs

Proprietary R Packages {pkglite} was used for {pkglite} was not used and validated the
submitting the submission submission of proprietary R packages in
package compressed file formats as an alternative

to {pkglite} or installing directly from
GitHub

Pharma
SD
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Pilot projects submitted to FDA
Pilot 4

Objective
To deliver the Shiny App from Pilot 2 using webassembly and

@ containers

Scope
P Novel technologies such as Linux containers and WebAssembly to
bundle a Shiny application
Source datasets and analyses contained in R submission Pilot 1-3
Timeline
@ Submitted to FDA on September 20, 2024
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Pilot projects submitted to FDA

Technologies such as containers and WebAssembly software to package a Shiny application into
a self-contained unit, streamlining the transfer and execution process for enhanced efficiency

WEBASSEMBLY

WebAssembly allows R to be executed at near-native speed directly
; $ E within web browsers, providing users with the ability to run R code
without having R installed locally

WeDbR is essentially the R programming language adapted to run in a web
W browser environment using WebAssembly

Podman stands out for its daemonless
architecture, enhancing security by eliminating the

@ ,s need for a central daemon process
m Podman prioritizes security with its rootless
container support, offering a robust solution for

pOdmaﬁ dOCker SINGULARITY security-conscious users

nnnnnnn . 2025 Paper Number xx-xxx 5/10/2025
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Pilot projects submitted to FDA
Pilot 5

Objective
/} Aims to deliver an R-based submission to the FDA using
@ Dataset-JSON
Scope : : : :
Part 1: Replicate Pilot-3, ADaM datasets were written as xpt files
instead new transport file type datasetjson
Part 2: Several more ADaMs and more Tables and figures using
datasetjson
Timeline

@ Launched in 2025

222222222222
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Efficiency and Automation

Reproducibility and

FDA Recognition
Transparency

Data Visualization
and Interpretation

Standardization and
Collaboration

Open-Source and
Cost Effective
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Challenges

Regulatory Compliance
and Standardization

Evolving Regulatory Landscape
Global Regulatory Differences
Data Integrity and Security

Data Standardization and Format

Reproducibility and
Documentation

Reproducibility and Documentation
Version Control
Documentation

Data Quality and
Security

Inconsistent Data

Data Privacy and Confidentiality
Quality and CMC Considerations
Data Validation
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Future
Possibilities for
Clinical Industry

FDA accepting R marks a significant shift in clinical data
analysis

/ Interactive data methods reduce feedback time,
| aiding faster decisions

Efficiently manage data to automate SDTM and
ADaM datasets and enable transparent submission

With R's popularity rising, the need for clinical data
professionals skilled in R will increase

Ideal for budget-constrained organizations
as open-source

It clearly indicates to a broader adoption of R
in clinical studies and regulatory submission
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