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Disclaimer
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This presentation is for informational purposes only and does not represent professional guidance or 
advice. Any views and opinions expressed during this presentation are those of the presenters and 
do not necessarily reflect the views or policies of Johnson & Johnson, or any other company in the 
Johnson & Johnson Family of Companies. 

The PowerPoint slides are the intellectual property of the authors and are protected under the 
copyright laws of the United States of America and other countries. Used by permission. All rights 
reserved. All other trademarks are the property of their respective owners

This presentation may not be reproduced, modified, or copied, in whole or in part, without the 
express written permission of Johnson & Johnson.
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Internal Trial Team Approval
✓ Early Adaptors identification
✓ Pilot trial selection
✓ Hybrid submission approach presented at trial submission KOM 
✓ Endorsement at trial WG and compound level meetings

✓ Mock submission proposal was included in FDA Type C meeting BB 

FDA Approval for Mock Submission 
✓ Received Briefing Book written responses from FDA
✓ Clarification letter to FDA
✓ FDA approved Mock submission approach

Mock Submission
✓ Submitted the Mock packages via eCTD
✓ Communication with FDA about Mock packages
✓ Walk-through meeting with FDA

BLA Filing
✓ First R Submission to FDA in JNJ
✓ No IR related to submitted R scripts during HA review
✓ Mock submission contributed to a success Final BLA filing

6  (+/- 2) 
Mnths

3  (+/- 2) 
Mnths

5  (+/- 2) 
Mnths

FDA Approval
R Mock Submission-Regulatory Pathway



• Collaborated with the Publishing team to 

develop a Dossier plan specifically for the 

Mock package

• Worked with the Regulatory team on the 

submission cover letter for the Mock package. 

A single PDF combining individual .rtf files was 

attached to the cover letter in Module 1 due to 

the absence of CSR

• Submitted a standard eSub package containing 

trial dummy information in Module 5

• Mock package undergone a formal eCTD 

validation process and received confirmation 

from the FDA 

Cross-Function collaboration throughout the Journey

Statistical 
Programming 

Team

Biostatistics 
Team

Regulatory (FDA)

Publishing Team 
(Mock 

submission)

R Submission 
Initiative and 

Supportive Team

Cross-Functional 
Trial Team 



Submission Planning: Hybrid SAS/R Programs
• All ADaM datasets are generated using SAS.

• All Tables/figures/Listings (TFLs) are created in R.

• All R packages are open-source.
Johnson & Johnson’s Open Source Journey in R: 
https://posit.co/webinar/johnson-johnsons-open-source-journey-in-r

• All R packages are validated following JNJ GxP.
Using R in a GxP environment: 
https://www.youtube.com/watch?v=lWXqfuaxNL8

• Key R packages used:
tidyr, dplyr, tidyTLG, ggplot2, epiR, survival

• Utility Packages:
envsetup

https://www.youtube.com/watch?v=lWXqfuaxNL8


Template for R program for Analysis output

Define filters and population 
flags

Process data and generate 
results

Apply Column Metadata

Use titles file and generate 
final output

Loading the required 
packages

Develop R scripts that reproduce the clear analysis logic end-to-end



Constructing ADRG for Hybrid 
SAS/R submission



Section 7



Appendix
The appendix is added to facilitate the R environment setup, including installation of required R packages. 
It provides guidance on how tables, figures, and listings developed in R can be executed to reproduce the 
analysis report in RTF format independently of the sponsor's computational system.

• Step 2,3,4 and 5: Provide instructions to create R project and setup the folder structure same as in the 
sponsor computing system.

• Step 6: All package installations are conducted through a single file, ‘packages.txt’, which contains all the 
necessary R packages mirrored from our container in the computing system embedded in Linux. The 
'packages.txt' file is included in the submission package.

renv::init(bare = TRUE, repos = "https://packagemanager.posit.co/cran/2022-09-15") 
pkgs <- read.csv(file.path(getwd(), "m5/misc/packages.txt"))
install.packages(pkgs$Package, repos = "https://packagemanager.posit.co/cran/2022-09-15")

•  Step 7: Create a renv-lock file. This file capture packages versions to ensure the stability of the R 
environment recently configured on the reviewer's end. 

renv::snapshot(type = "all", repos = "https://packagemanager.posit.co/cran/2022-09-15")

• Step 8: Source data libraries and paths utilized in R TFL scripts are configured via a file named 
'envsetup.txt', which includes the folder path information.



ADRG: Define Working Directory
Create a working directory, for example, “C:\studyid01csr” in Window system. Copy the submission folder 
(“m5\”) into this folder

The repository for datasets in SAS7BDAT format used by the table, figure, and listing 
programs. The datasets in SAS7BDAT format will be converted from XPT files located in the 
‘xpt’ folder.

Metadata files

Analysis outputs

R functions files converted from -r.txt to original extension .r

To facilitate hybrid SAS/R submissions, R scripts are converted similarly to SAS program files while maintaining the 
original naming convention. The file extension is appended with a suffix indicating the original programming language 
(SAS or R) before the .txt extension. For example, adsl.sas becomes adsl-sas.txt, and tsidem01.r becomes tsidem01-
r.txt.

The center location to include the XPT files of datasets copied from different folders under 
esub package. It is created to streamline the process of converting XPT files to SAS7BDAT 
format. 

R TFL scripts converted from –r.txt to original extension .r



Convert ADaM .xpt to 
.sas7bdat

Covert TLF program file .txt to 
original extension .r

Copy metadata files to 
‘input’ folder

Convert function file .txt to 
original extension .r

New R project file is created 
following steps in Rstudio

Copy R configuration files to 
‘input’ folder

ADRG: Set up m5 to working directory



ADRG: Reproduce Environment: Install Packages

• {remotes} package: it allows to download and install R packages 

stored in remote locations such as CRAN and Github

• {renv} package: it supports reproducible environments for R 

projects, such as an ‘renv’ folder activated within a new project, 

where the required R packages are installed specifically for that 

project in the following step.

✓ CRAN curated 

packages
✓ Github package 

Statistical Computing 
Environment (SCE) in Linux

Window System

Install.package()

Configuration file

Install required packages first:



ADRG: Create a renv lock file

• Locks down the snapshot of the project’s package ecosystem

• Ensure multiple reviewers can recreate the same analysis (now and later)

• Facilitates sharing the project between collaborators

• Isolates the projects dependencies from global R environment



ADRG: Set paths for analysis {envsetup}

• The configuration file references working directory to ingest data 
sources, leverage proprietary helper functions and generate 
outputs.

• To ensure smooth execution, we request the reviewer to 
incorporate the path setting in .Rprofile.

rprofile()



Challenges/Findings

Replicating the sponsor’s R 
environment 

Different operating systems 
require different settings and 
generate different warnings →in 
the ‘renv’ set up, different 
options might need to be 
selected to make it work

Different R versions don’t 
perform similarly

Not ideal to switch R versions in 
Rstudio for every submission →‘renv’ 
package is part of the solution to 
reproduce the R environment but 
creates challenges when transferred 
between different operating systems



Conclusion
❑ Prefer open-source R packages to minimize additional submission overhead, make the R setup process for reviewers 

simpler and more transparent.
❑ R packages used to generate the analysis results are validated following GxP.
❑ Enhancing Reliability of R Analysis Results and building trust to reviewer: 

• Detailed explanations of program logic
• R session information saved in R log file
• Results being validated

❑ ADaM with the traceability of one step away to TFL: minimize of customized functions developed to handle 
additional derivations or data manipulations.

❑ ADRG incorporate clear R packages information including R environment set up guidance by taking Consortium FDA 
pilot projects and other R submission cases as reference.

❑ Using single file which contains all the required R packages and included in the submission package. It is to simplify 
the installation process for the reviewer. The renv.lock file is required to create after installation serves to stabilize 
and lock the project environment.

❑ Meet the requirements of eCTD file structure and file formats following the latest FDA Study Data technical 
conformance guide and pass validation.
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  Thank You

For more questions, Please contact: 
Veena Terekar
vterekar@its.jnj.com
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