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Code of Federal Regulations
• Code of Federal Regulations 

(CFR) is the codification of the 
general and permanent 
regulations promulgated by 
the executive departments 
and agencies of the Federal 
government of the United 
States (50 titles)
– Title 21:Food and Drugs

• Chapter 1: Food and Drug 
Administration

• Chapter 11: Electronic Records and 
Signatures





FDA Position





Installation & Validation

• Applies to SAS Macros 
referenced across 
studies 

• No Risk Assessment

Installation Validation



CRAN









CRAN Package Checks



Validating Packages 
from CRAN



Validation Process

Discovery

Risk Assessment

Package Validation Plan

Testing and Validation

Package Release and Deployment



Package Definitions

Data Processing: packages relate to cleaning, moving, and organizing data, they do not 
change or alter the data, rather reshape, and reorganize it.

Interactive: are any packages related to Shiny applications and interactive graphics

PK/PD: are any packages related to pharmacokinetics or pharmacodynamics

Statistics/ML: any packages that deal with frequentist or Bayesian statistics as well as any 
package related to supervised, unsupervised, or reinforcement machine learning methods.

Utility: involve any package that acts to help or facilitate the use of another package or 
data connection, or packages that produce a specific data format or output.

Visualization: are those that are related to the graphical display of data. Note that any 
visualization package that includes any statistical methods or is related to a PKPD is 
classified in that category



• R is installed from CRAN 

• Includes verification and 
15 ‘base packages’

• R was released in 
August 1993

• Derived from S which 
started in 1976 from Bell 
Labs

• Packages on CRAN are 
updated asynchronous 
to other packages 

• Packages can have 
dependencies

• Vignettes or user 
instructions

• # of downloads

• Age of package
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Risk Based Assessment

• The R Validation Hub: 
Implementing a Risk-
Based Approach to R | 
R/Pharma 
(rinpharma.com)

• About Us 
(pharmar.org) 

• Downloads as proxy

• References for functions

• Vignettes

• Source of package

•https://www.r-project.org/doc/R-FDA.pdf
•https://cran.r-
project.org/web/packages/survival/vignettes/validate.pdf

•https://solutions.posit.co/envs-
pkgs/environments/validation/

•https://www.rstudio.com/assets/img/validation-tidy.pdf

https://rinpharma.com/publication/rinpharma_141/
https://rinpharma.com/publication/rinpharma_141/
https://rinpharma.com/publication/rinpharma_141/
https://rinpharma.com/publication/rinpharma_141/
https://rinpharma.com/publication/rinpharma_141/
https://www.pharmar.org/about/
https://www.pharmar.org/about/
https://www.r-project.org/doc/R-FDA.pdf
https://cran.r-project.org/web/packages/survival/vignettes/validate.pdf
https://cran.r-project.org/web/packages/survival/vignettes/validate.pdf
https://solutions.posit.co/envs-pkgs/environments/validation/
https://solutions.posit.co/envs-pkgs/environments/validation/
https://www.rstudio.com/assets/img/validation-tidy.pdf


Example Package Risk Assessment
Package ARTool
Version 0.11.1
Type Statistics/ML
Maintainer Matthew Kay <mjskay@northwestern.edu>

Description

The aligned rank transform for nonparametric
factorial ANOVAs as described by Wobbrock,
Findlater, Gergle, and Higgins (2011) <doi:10.1145/1978942.1978963>.
Also supports aligned rank transform contrasts as described
by Elkin, Kay, Higgins, and Wobbrock (2021)
<doi:10.1145/3472749.3474784>.

Unit Tests Included TRUE
Number.of.Dependencies 6
Dependencies car, dplyr, emmeans, lme4, magrittr, plyr
Age 8.7
Vignettes 2
Downloads 11802
Download.Score 0.07
Download.Date 07/31/2023
Number.of.References 2
Risk.Level Medium



Validation Process

Discovery

Risk Assessment

Package Validation Plan

Testing and Validation

Package Release and Deployment



Testing Scenarios

Testing Mechanism Explanation

Verified Output 
Comparison (Preferred)

Output comparison may also be done to compare programming 
output of a statistical test to known literature values.

Expectation Testing
A given test is expected to return some sort of message, warning, or 
error. The test will verify that in an expected situation, that message 
is returned properly.

Double Program

A programmer not involved with the development of the package 
code is used to produce the same result as the package code. This is 
done using a test scenario, where the package code is executed, and 
the programmer verifies the result of the test scenario value for 
value. 

Snapshot Testing

For situations such as output files, an output is produced by the 
package. This output then undergoes human verification. After the 
output has been verified, it is then stored as a reference. Tests are 
then written to regenerate that output, and comparisons are run to 
make sure that new outputs files match the existing file exactly. 



Per Package Validation Kit

• Package/function risk 
assessments

• Requirements established for 
packages which need additional 
testing

• Test cases written in English (i.e. 
“we are testing that the package 
does x”)

• Test code to verify those test 
cases, which is ultimately 
executed, and results are 
captured
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Testing and Validation Results

• Package Testing within Environment 
• OS and SCE agnostic



CDISC

Sampling of Packages Validated

Tables

Statistics
Ime4

survivalIme4 survminer nlme

Figures
Utilities

diffdf



Investments

Contribution and authorship on CRAN
8 Packages

Validation foundation built on industry standards
3 Years of Conversations

Decades of deep-rooted clinical statistical programming expertise

Internal and External 
QA, IT, Statistics and Programming  Teams

Collaboration

 Test scripts written for 190 packages
500+

Hours spent on development
3000+

 References cited
40+

Implementing OpenVal for more than a year
7+ Developers/Programmers 5+ industry Statisticians on package

Inclusion and use cases for those 
packages

Feedback Received



Thank You


