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Thanks to Jessie Zhao, Floor van Oudenhoven, John Hendrickx, Herman Ament
and Daan van Nieuwenhuijzen from the R subteam for the outstanding work in
evaluating and implementing ”R in LSAF” at Danone Nutricia Research.



R IN LSAF

Internal LSAF survey

Which area(s) would you still like to see improved or developed in future versions of LSAF? (Select at least 1, max 3)

Results for “R integration”: 2020 (LSAF 4.7) 2021 (LSAF 5.2)

Statistics 63% 80%

Statistical Programming 23% 12.5%

Data Management 12% 0%

THE BUSINESS CASE

SAS SAS & 
R

R & 
SAS

Data 
Management

Clinical Study 
Reporting

Publications & 
Ad hoc analyses

• 95% of Statisticians are proficient in R
• 30% of Statistical Programmers are 

trained in Statistics and use R
• The remaining Statistical 

Programmers have recently been 
trained in R







R IN LSAF
THE BUSINESS CASE

Clinical Study 
Reporting

Publications & 
Ad hoc analyses

AS-IS
User-friendly interface with R Studio, but with risks & issues:
• Package use and auditability
• Performance issues through usage of SDD-DC
• Data fragmentation

LSAF 5.2 LSAF 5.3

TO-BE
Hybrid solution 
• R Studio for Development
• Controls in LSAF: packages, execution, audit trail
• Enhanced Performance

Benefits
Facilitated use of R

Package Management
Auditability & Compliance

Enhanced Performance
Enhanced Collaboration



APPROACH & PHASING
Q3 2021Q1 2021

SOP amendments

E2E Pilot

Utily updates

Configure

5.3 Test Environment

‘R in LSAF’ Training

5.3 Production

Hyper-care

UAT Upgrade reporting

Install

Performance Tests 

R-LSAF ‘subteam’ project activities ”LSAF - R release”



R

Exploring
Defining Initial 

Requirements & 
Use-cases

Piloting
Finalize 

Requirements & 
Implementation

Testing Training

Familiarize with 
R capabilitity in 
LSAF 5.3, 
opportunities 
and limitations 

Itemize use-
cases from 
current R work 
at DNR and 
needs including 
additional R 
packages

Pilot use-cases 
and prototype 
extra utilities to 
support end-to-
end flow

Define final set 
of requirements 
and utilities 
including 
documentation 
and process 
change

Run UAT and 
conduct 
validation of 
additional R 
packages when 
applicable

Provide videos 
for key processes 
and demos for 
end-users –
Users know the 
R language and 
LSAF
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• R Access function – aka “nutricia_config” with 
standard functions for reading / writing in 
standard locations and setting up study-specific 
variables in LSAF and from R Studio seamlessly

• Job creation tool for R to handle standard inputs 
and outputs in the lack of a “run & populate” for R

• Install of “Pandoc”/“DT::datatable” to view 
.Rdata datasets as HTML files
• Not needed in LSAF 5.4…DataFrame viewer

• Usage of MiniCRAN to establish process to 
automate handling of dependencies in package 
installs within LSAF

• Etc.



PACKAGE MANAGEMENT
FINDING THE BALANCE – TRADE-OFF BETWEEN COMPLETENESS AND CONTROL

Review Default 
Packages

Evaluate 
Additional R 

Packages against 
DNR’s Use Cases

Define 
Methodology to 

Manage 
Packages

LSAF 5.3 has 154 default R 
Packages installed including: 
haven, ggplot2, lme4, stat, etc.

Which R packages are 
necessary to have at go-live to 
complete default list?

How to add more packages in 
the future in Repository for 
winder and controlled useage 
and in Workspace for peculiar 
use or individual exploaration?



Use-cases

Creating 
TFLs

Meta 
Analysis

Joint 
Models

Analysis of 
DNA/rRNA 
sequencing 

data

Sample Size 
Calculation

General 
Statistical 

Analyses & 
Validation

Neural 
Networks

Dynamic 
Visualisation
with Rshiny

Bayesian 
Hierarchical 

Models

Developing  
R Packages

Create 
presen-

tations with 
Rmarkdown/ 
Rnotebooks



PACKAGE MANAGEMENT

A RISK-BASED APPROACH FOR ASSESSING R PACKAGE ACCURACY WITHIN A VALIDATED INFRASTRUCTURE (PHARMAR.ORG)



R 
Package

Is the 
package on 

CRAN?
Does the 

package have 
Tests?

Does the 
package 

report Test 
Coverage?

Level of 
Documen-

tation?

Bug 
Tracking?

How many 
Downloads?

Dependen-
cies?

Package 
Release 
History 
Analysis

Authors and 
their 

Affiliations?

References in 
publications?

Before CRAN accepts a package, 
CRAN runs a thorough set of tests 
to ensure the package will work 
with other packages on CRAN.

Source: Environments: Validation (rstudio.com)

More criteria to consider for 
the minimum checks prior to 
download and later on for 
conducting a risk assessment

Other:  Are there License Restrictions?

Package READMEs - Package 
Vignettes - Function References 
and Help Files - Websites - Books -
Journal Papers - Presentations

Is the package 
abandoned? 

Many changes or 
many bugs if 

many releases?

Some packages on CRAN have 
automated tests that are rerun on 

a regular basis: Writing tests 
(kbroman.org).

https://environments.rstudio.com/validation.html
https://kbroman.org/pkg_primer/pages/tests.html


PROCESS TO DEPLOY R PACKAGES IN WORKSPACE AND REPOSITORY
HIGH-LEVEL PROCESS

Self-evaluation 
of Package

User Deploys in 
own Worspace

Evaluate and/or 
Use in 

Workspace

Fill-in Evaluation Form with Rational 
and Testing Recommendation and 

submit to Redmine

Evaluate Package Release request 
and confirm or update Testing 

Recommendation

Assigned users to conduct 
additional testing if required

DNR LSAF Admin to deploy package 
in Repository

R Package available to all users in 
Repository

Is package 
needed in 
Repository?

Yes
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USER EXPERIENCE
R IN LSAF VS. R STUDIO – A HYBRID APPROACH

Feature R Studio R in LSAF 5.3

Package Management No Control Controlled Process in Repository

Package Dependencies Fully Automated 3-step Iterative Process

Use of .Rprofile Embedded Alternative via a central R file in each study 
milestone

Program Editor Advanced Decent

Data Explorer Available for .Rdata files and other Alternative via use of “Pandoc”/“DT::datatable”
Possible to view csv files
DataFrame viewer in LSAF 5.4

Log Manual via command line Embedded

Job Supported R Job supported

Traceability Limited Enabled through job manifests

Performance Limited by users’ laptops and use of 
Desktop Connection to access data

Enhanced through usage of LSAF cores and I/O 
directly in LSAF

• Possibility to use R Studio with Desktop Connection for Development while final tuning can be done in LSAF



• R in LSAF is expected to bring significant benefits and will enhance the usage of R across 
Statistical Programming and Statistics, aside from and complementary to SAS.

• Compliance, Performance and Traceability are the main benefits of using R in LSAF.

• Possibility to work seamlessly on code from R Studio with Desktop Connection to read/write to 
LSAF Repository and Workspace and within LSAF only ensures we get the “best of both world”.

• LSAF 5.4 has a .Rdata Data Explorer planned for, which will provide a more complete 
Programming Environment.


