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Some companies are:
Abbvie
Biogen
o Lilly

Merck
Parexel

Posit

Roche

Sanofi
And many more...

< Affiliates: :_I.Q:~consortium

* Nested under the R Consortium

« Cross industry collaboration of over fifty biotech
and pharmaceutical companies

« Initial aim: Consolidate definitions, regulations,
and best practices for qualification and validation
of the open-source language

« Current State: Grown to include a variety of
workstreams that produce resources and tools for
open-source use aligning with the expectations

of regulatory agencies
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The White Paper

A RISK-BASED APPROACH FOR ASSESSING R PACKAGE ACCURACY
WITHIN A VALIDATED INFRASTRUCTURE

Andy Nicholls, Statistics Director, Head of Statistical Data Sciences, GSK
Paulo R. Bargo, Director Scientific Computing, Statistics & Decision Sciences, Janssen R&D

John Sims, Director, Analytical Systems Architect & Data Science - Pfizer Vaccine Research

\ On behalf of the R Validation Hub, an R Consortium-funded ISC Working Group
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A Risk-Based Approach for Assessing R Package
Accuracy within a Validated Infrastructure

Focuses on systems validation and adequate testing and documentation in keeping with the

FDA’s “Statistical Software Clarifying Statement”

The White

Accuracy Reproducibility Traceability

“For Intended Use”
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riskmetric
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{riskmetric}

How It Works
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{riskmetric}

How Quality can be Quantified

Unit Testing

A license Metrics

Source code available for browsing

An easy to contact maintainer

Documentation

Up-to-date news regarding new features and bugs Metrics
A place to report bugs

Evidence that new bugs are being addressed
Package documentation & user guides/ perhaps a website Community
Complete Function documentation Engagement
Adequate test coverage

Community usage .
Maintenance &

/ aps
and many more: Reusability
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{riskmetric}

Determining packages to
use in day-to-day work

Who can use {riskmetric}?

Initial testing and
Package subsequent assessment of
Developers package complexity and use

Programmers

Understanding additional

System
Administrator validation needed
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riskassessment

alllia
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How It Works O

@ Risk Assessment £ Database @ Assessment Criteria ¥y Administrative Tools

R PACKAGE RISK ASSESSMENT APP

Upload Package Package Metrics Source Explorer Build Report
PACKAGE CONTROL PANEL

®
PACKAGE NAME ype Package Name(s) Or Upload a CSV file

: ‘ BROWSE No file selected

METRIC CONDITIONAL DECISION

SELECT OVERALL DECISION

bR Bugs Closure Rate ~ metric_score(.x) <= .25 High Risk

) b
- Remove Package(s) View Sample Dataset
c DATE UPLOADED PKG VERSION @
m
(V]
)
(V)
(Vp)] STATUS METRIC RISK
g Please select a package Please select a package DECISION AUTOMATION: o
)
—
Nyt

! Dependencies ~ length(.x) >= 30 High Risk

_ - e =

Risk Score ~064<=x&.x<=1 High Risk

WRITE OVERALL COMMENT T
Risk Score ~04<=x& . x<=0064 Medium Risk

Please select a package and a version.

Checkout the app's code! &8
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Decision Automation - Integration with
{friskassessment}
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Exploring Dependencies

October 15, 2025

R PACKAGE RISK ASSESSMENT APP
USER GUIDE
Upload Package Package Metrics Source Explorer Build Report
- PACKAGE DEPENDENCIES ~
=
()
&
n
(<] DEPENDENCIES TYPE DECISION
ﬁ T UPLOADED* U SUMMARY* ‘ SUMMARY?*
< &d ]
2 11 0of 12 (92%) Depends: 0 ( 0%) No Decision: 12
= Imports: 12 (100%) (100%)

LinkingTo: 0 { 0%)
Number of dependencies uploaded

Package Dependencies by Decision

Package Dependencies by Type

BASE-R

'o PACKAGES*

0( 0%)

Percent of Packages from Base R

* Provided for additional context. Not a {riskmetric} assessment, so this measure will not impact the risk score.



{val.*} Packages
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Our newest endeavor for package quantification in

support of the regulatory use of R!

valmeter 7% val.repo val.report
calculates metrics (“facts") GitHub actions for building a reporting
public metric database
val.blueprints valfilter ¢ yetoum o

reviewing metrics in repository, visually apply
filters, risk review and discussion

tools for managing a metric

making decisions
database deployment

* Currently exist
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Evolution into {val.*} Packages

October 15, 2025

« A Dev Day hosted in April 2025 inspired an evolution

- NEw
from {riskmetric}; some decisions: valmeter T‘i’;-&;gr
!

° Focus on PACKAG ES flle o calculates metrics ("facts") J‘~ A
«  Commitment to “no guessing” strategy and | \

( A
focus on “facts” not “opinions” (eg 1M valfilter val.repo val.report

GitHub actions for building a

downloads, not “enough downloads”) making decisions e o e reporting

« Adopt S7 and avoid S3-style double dispatch

(V2]
()
(@)
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v
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o
~—-
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g val.blueprints
—

« Data to be co-located

tools for managing a metric
database deployment

« Plan: split up the mature {riskmetric} solution into a

famlly of packages val.dashboard

reviewing metrics in repository,
visually apply filters, risk review and
discussion
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Who is {val.*} Intended for?

val.meter

calculates metrics ("facts")

b

val filter val.repo val.report

_J

GitHub actions for building a

making decisions
public metric database

reporting

val.blueprints

tools for managing a metric
database deployment

_ J
Analyst Reviewer \l’ Auditor

wv
(V)
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(4]
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(9}
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()
>
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; i i i
! options( : val.dashboard i Validation Report - dplyr@1.1.4 i
i repos = repo, # for the sake of example : H :
H val.criterion.repos = repo, ' : :
i available packages filters = package filter({ ! reviewing metrics in repository, visually apply ; Context i
r_cmd_check_error_count == 0 & ) filters, risk review and discussion ' Thisreport Is fully sutomated and builds an rhub/rel-image image. Docun i
: percentile(downloads_total) >= 0.25 : ' this packge on an open source R environment, focusing on: i

HE : ﬂu el N : « Installation environment description <

« Testing coverage

i install.packages(filtered_pkg) : Padage corvel Pocd : :
{ 4> Inatalling|package]intel *fusr/local/lib/R/sits . ! Itis limited to assess whether uni tests and documentation are presentas |
sy tied) : gy ' error An nssessment would be required that the tests and documentation

> (as ‘lib’ is unspecified : s :

i #> Error in “install.packages()’: ' : H
#> | required packages are excluded due to packag : . Package dplyr :

S #> admirr” : : :
#> 1 To explain, use 'val.criterion::last_rejecte : sl Desms ! Metric based risk assessment :
#> i To permit exceptions, use "val.criterion:ila : | Y H H

! #> Run ‘rlang::last_trace()  to see where the err | T i The following metrics are derived from the risknetric R package. :
H Abina) Commerts H H
H H H has_news 1 H
H : P news current TRUE H
i RN | :
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Regulatory R Repository
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About the Initiative

« What It Is / Our Vision
« An open-source repository (CRAN-like) of risk assessments available to all, providing
quantifiable package qualities
« A future part of an R Validation Hub Submissions working group pilot (2026); health
authority experimentation

« Goals
« Empower consistent, reproducible, and transparent validation
Lower the barrier to entry for start-ups
Empower consistency among contract research organizations (CROs)
Improve the speed of regulatory review for established enterprises

« Recent strides
« Progress with {val.*} packages to bring us closer to public-facing dashboard
« Companies providing talent for development
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Check Out More on Our Site!

REGULATORY METRICS REPOSITORY

G Why Invest in the Regulatory.R Repository? (Y -

Watch later  Share

Whysthe!

Eharmaceutical Industry

Stiouldiinvest in the
atory’R'Repository:

R Repository Lead <

Watch on @3 Youlube

An open solution to regulatory quality

Every regulatory submission requires evidence that the software used meets
quality standards appropriate for the type of work. The R Validation Hub
proposed standards for this process in our 2020 White Paper.

Now we're translating those standards into an open-source repository of risk
assessments, available to all. We hope to empower validation that is consistent,
reproducible and transparent, lowering the barrier to entry for start-ups,
empowering consistency among contract research organizations (CROs), and
improving the speed of regulatory review for established enterprises.

Intimidated by the climb to validation?
Don't forge your own path. Let us give you a lift!

O’(ibVolido’rion Hub

Why invest in the Regulatory R Repository

As our industry looks for ways to lower costs and shorten regulatory review processes,
there has been a move to investigate and employ the R statistical programming language for
broader use in clinical research and drug issi While quickly accomplishing the goal
of lowering internal software and hardware costs, there are still some hurdles to overcome
in this transition to broader use of open source across the pharmaceutical industry.

As companies move to deliver more R-based submissions an industry-wide effort is
needed to standardize package validation for submissions to our government agency
partners. A i and publicly available repository of risk-assessed packages will allow
our agency partners to develop familiarity and trust, allowing for submissions to be
processed faster and with a high level of confidence. To cement cost savings and speed up
agency review of R-based submission packages, we are proposing the development and
maintenance of the Regulatory R Repository.

‘The Regulatory R Repository will provide a collection of assessed R packages utilizing the
R Validation Hub’s riskmetric framework. The framework allows the user to quantify
package quality and provide transparent, risk-based decision-making for regulatory use
cases. This repository will eliminate the need for pharmaceutical companies, large and
small, to spend time and money investigating packages and performing their own
evaluations. Instead, the repository will allow companies to select packages based upon
their own risk profile from a public repository of risk-assessed R packages that meet
regulatory requirements for pharmaceutical submissions.

How to help build and maintain the Regulatory R Repository

‘We need funding partners to help us raise $250,000 USD to build the first version of the R
Regulatory Repository. A grant or donation through the R Consortium, where our working
group is maintained, will allow us to hire contractors to do the testing and publishing of our
first set of packages.

If you or someone you know in your organization would like to help fund this work, please
visit our project landing page, review our materials, and opt-in to our mailing list as either a
potential sponsor, project champion, or project contributor.

https://pharmar.org/repository/
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https://pharmar.org/repository/

Communications
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Our Platforms

October 15, 2025

Website (pharmar.org) Community Meetings

/’;Eifg\/ohdghom Hub ABOUT US ~ VALIDATION ~ RESOURCES ~ GET INVOLVED ~ Past topics have included...

1. Unraveling the term ‘Validation’
JOIN OUR 2. Shiny App Validation in
COMMUNITY Regulatory Submissions
|
MEETINGS! 3. Analyzing Change in Assessed
BE SURE TO FOLLOW THE R CONSORTIUM )
LINKEDIN PAGE TO KNOW WHEN THE NEXT IS Unravell Risk Across Package Releases
OR CHECK OUT OUR COMMUNITY MEETINGS veling the
PAGE TO LEARN MORE. Term «y lidation”
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Get Involved!!

The R Validation Hub is always looking to expand its network. These are a few ways to join in!

Be a part of our Join our Tell us your ideas Submit a Case Study
Working Groups and attend
Community
Meetings
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https://lists.r-consortium.org/g/RConsortium-Validation-Hub

Name: Anuja Das
Organization: Biogen
E-mail:

Web: pharmar.org
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