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NUTRITION, BETWEEN FOOD AND PHARMA

From: Medical Nutrition: the interface between food and pharma
Brussels, July 4th 2012
Dr. Ceri Green, Nutricia Advanced Medical Nutrition and Medical Nutrition International Industry

Food “Functional” 
Food

Vitamin & 
Mineral 

Supplement

Medical Nutrition

Enteral 
Nutrition

Parental 
Nutrition Pharma

Food Legislation

Dietary 
Supplements FSMP

Pharmaceutical legislation

FSMP: Foods for special medical purposes
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DANONE NUTRICIA RESEARCH (DNR) & LSAF

Clinical Research 
@DNR
• Clinical studies for safety, efficacy 

and nutritional adequacy
• Focus on publications
• GCP and Data Privacy Best Practices
• CDISC used but not compulsory
• Data to be submitted occasionaly to 

FDA and/or posted on public 
registries

Biometrics 
@DNR
• 40-50 staff

- Netherlands: Specialized Nutrition
- France: Dairy Products & Water
- (Singapore)

• 30 active studies run in parallel
• Stats users are largely using R
• LSAF Core Team consists of 6 

Biometrics staff  allocated partly to 
LSAF support and upgrades

Business Case for 
LSAF @DNR
• Better control over data and access
• Performance
• Collaboration between Stat/Prog 

and DM
• Migrate to modern SCE with 

integration capabilities
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dataflow
6dataflow 

CDMS Data 
Hub

LSAF
(SCE)

Visual 
Analytics

• Pulls data from CDMS
• Pushes data to LSAF

• Process flows, triggered by new data
• Automated .csv to SAS dataset conversion
• Automated SDTM conversion

•Daily loads of SDTM datasets
• Some data transformation and 

derivations
• Load into iCDM dashboardsEDC



INITIAL MIGRATION
ACCESS MODEL, PROCESS, AUTOMATION OF TASKS THROUGH USE OF LSAF APIS

Access Model to support DNR processes
across DM, Programming and Statistics

“Draft” Area for Stats

Data Exchange Area 
between DM and Prog

Restricted Area for 
Interim Analysis

Main Reporting Folder

Publications

Not Addressed

QC Process as more 
iterations were needed to 
get right and represents a 
large change 
management effort.

EDC Integration as 
EDC vendor API was not 
mature enough at the 
time and integration pilot 
failed...

R

Not supported in LSAF 4.7...
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Tools & Utilities

Users

Access 
Set-up

Release 
Data

Create 
Jobs

Run Jobs

Admin

Create 
Users

Access 
History 

Reporting

Manage 
Common 

Area

Lock 
Study

Create 
Study

Monitor 
Work-
space

Empty 
Recycle-

Bin Run as 
System 
Owner



DANONE SCE ROADMAP
FROM INCEPTION TO FULLY FUNCTIONAL AND INTEGRATED SCE

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Vendor Selection & Inception

Process Migration to LSAF 4.7

Study Migration Preparation

Study Migration

Upgrade to LSAF 5.2
(UI Improvments / HTML5)

Upgrade to LSAF 5.3 inc. R
+ Move to EU Hosting 

Upgrade to LSAF 5.4
(R Data Explorer)

Upgrade to LSAF 5.4.1
(UI Improvements)

DNR SCE 2030 Plan

Today

10w

6m

6m

9m

Vendor Selected

5m

Production Environment
Technical Go-Live

Test Environment

10w

6w

EDC 
Integration

Rando-
misation 2.0

SDTM & ADaM 
automation

Legacy Environement
Decomissioned

EDP & 
Waters

Data Re-use

Pooled 
Analyses

Environment 
Set-up

m: Month(s), w: Week(s)
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RWD Pipeline

QC Process 
2.0



VALUE PROPOSITION OF OUR SCE
EFFICIENCY & AUTOMATION

Value Proposition

Time to Value & 
Cost-Effectiveness

Leveraging Features 
towards 

Automation
Bridging  Gaps

Data Flow is dependent 
on different solutions’ capabilities

• EDC integration was implemented 18 months
after go-live due to limitation in EDC vendor API

• Intergration to Visual Analytics required usage of 
a staging area and DI Studio

• First version of R in LSAF did not have a Data 
Explorer

• R package deployment was difficult to automate 
in the lack of access to CRAN from inside LSAF

• ”Run and Populate” feature not available for R 
jobs

Benefiting from LSAF API 
and its Access Model

• Interim Analysis Support
• QC Process
• Randomization Process
• Administration & System Management
• Etc.

Optimizing Resources
• No qualified TEST environment
• Risk-based approach to testing
• Selected test cases run in Production environment
• 1:1 upgrades while medium to major improvement

project are done outside upgrade projects
• Upgrade projects and administration are handled by one

stable team of tech-savy users, well versed in SAS and R.

• Financial Savings while TEST is kept in sync with PROD
• Extensive informal testing in TEST environment
• More than smoke-test in Production
• Faster delivery of new features
• Change Management
• Faster support
• Shorter timelines from ideas to implementation, 
• No disconnect with business
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BRIDGING THE GAP (1)
R PACKAGE DEPLOYMENT – HOW TO DEAL WITH PACKAGE DEPENDENCIES

R Packages
R packages can require packages which require packages 
which …and specific versions to consider…
CRAN repositories handle this automatically
But: LSAF can’t access CRAN

Solution: miniCRAN package
1. Create an offline CRAN mini repository
• miniCRAN downloads packages and dependencies to a local 

computer to create a consistent repository of selected 
packages from CRAN-like repositories

2. Upload miniCRAN repository to LSAF
3. Use install.packages() inside LSAF
• Just the main package (e.g. arsenal in this example)
• Dependencies are detected and installed in the correct order
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BRIDGING THE GAP (1)
HOW TO VIEW .RDATA DATASETS IN LSAF 5.3 IN THE LACK OF A NATIVE R DATASET VIEWER*

1. Install following libraries
- DT package (data.table)
- htmlwidgets package
- Pandoc software (OS level)
• Software to convert between output formats
• Also used by rmarkdown, arsenal for creating Word output

2. Create HTML version of R dataset
• mytbl <- datatable(mtcars)

saveWidget(mytbl,paste0(LSAF_WS,LSAF_FILELOCATION,"/mtcars.html"))

3. Open converted .Rdata dataset as an HTML file in browser
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BRIDGING THE GAP (2)
DATA FLOW & EDC INTEGRATION
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EDC system
Viedoc

Data Hub
Window Server

LSAF 
SAS datasets

Visual Analytics
iCDM

Veeva Vault
Study management

csv 
files

csv 
files

transformed csv files

SAS 
datasets



BRIDGING THE GAP (2)
DATA FLOW & EDC INTEGRATION
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Windows Server

Windows Command script

LSAF

Viedoc.Export.exe
(Viedoc)

Upload via JAR script
(SAS)

EDC Database

Every  evening.      

csv file per study

CTMS Veeva 
Info from Viedoc database

(subject level, visit status, SAEs, SDV, 
Clinical Review Status)

csv files SAS Datasets 
& SDTM

1 zip file
Veeva csv files

Clean-up extracted files
(older than 6 days, PS)

R Script
(mapping)

FTP

VA, Dashboard
Pull data

SAS DatasetsEmail Notification 
in case of error(s)

REST API



LEVERAGING FEATURES
QC PROCESS 2.0: VALIDATION MATRIX
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Level of QC for one version/Role ‘Developer’ ‘Basic QCer’ ‘Extended 
QCer’

‘Minor update’ Validated

Basic  QC required P P Na Na P

Extended QC required P P P Na P

Minor Update version P P

Version x validated P P P Na P

Version x + 0.1 Na Na Na P P



STAT Approver

QC PROCESS 2.0
LEVERAGING VERSIONING, ESIGNING AND EXTENDED ATTRIBUTES FOR PROGRAMS

Tracking Sheet
Analysis 

Conventions 
Document

Manifest 
Summary

Report

Milestone-Level Documents

QC Plan QC Summary

Lead PROG

Program-Level Artefacts & Documents

Macro(s)

QC Output(s)

PROG

QC Program

VAL

Dataset(s)

SAS Program

VALPROG

QC ReportManifest Report

PROG

PROG VAL

Job

Stat Raw 
Output(s)

Log Lst ManifestDataset(s)TFLs

Peer-review 
Report(s) (STAT)

STAT Reviewer
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QC PROCESS 2.0
QC SUMMARY REPORT

QC Report
• Date of QC Docx Report
• Date of Program file
• Date of Minor update, e.g. typo update 
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QC PROCESS 2.0
E-SIGNATURES

• Chronological order of all e-signatures of all versions
• Comments added to the signatures
• Final version colored green or red
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EFFICIENCY @DNR

Keep a stable core team 
of both tech-savy SMEs 
allocated to study work in 
parallel and team leaders

Run frequent upgrade 
projects in a timely 
manner coupled with a 
pragmatic and 
innovative approach to 
deliver faster value to 
users and maximize 
cost-benefit from 
license fees

Stay close to your users 
and curate ideas for 
larger improvements in 
between upgrades and 
update access model on 
a regular basis.

Leverage vendor’s 
documentation and 
testing coupled with a 
risk-based approach to 
minimize over-head

1 4 53
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Provide fast support 
(minutes/hours rather 
than days) to users with 
any urgent or trivial 
administration requests

2

Leverage Off-the-shelf 
solution though use of 
an extensive API and 
collaboration with 
vendor

6
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• Migrating to LSAF: The Danone Nutricia Research Journey (DH04), Paul Vervuren & Jean-Marc Ferran – PHUSE EU Connect 2019

• Checking the Completness of Validated SAS Programs in LSAF (TT13), Herman Ament & Jean-Marc Ferran – PHUSE EU Connect 2020

• R and LSAF – Challenges and Solutions, John Hendrickx – PHUSE EMEA Autumn SDE 2021

• R and SAS working together (TTF07): DNR’s experience moving to LSAF 5.3, Paul Vervuren & Jean-Marc Ferran – PHUSE EU Connect 2021

• iCDM - interactive dashboards that innovate central data monitoring at Danone Nutricia Research (AR05), Dennis Menkveld & Paul 
Vervuren – PHUSE EU Connect 2022

• Implementing CDISC Standards at Danone Nutricia Research, Daan van Nieuwenhuijzen, & Marion Kaspers – PHUSE Utrecht SDE 2023
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THANK YOU
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BRIDGING THE GAP (1)
JOB FILES

Job file required to run R programs in the repository
But: no “run and populate”

Solution:
• Generic job file
• Created by a SAS macro!
• Tied to DNR folder structure
• Accesses all files from key locations
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LEVERAGING FEATURES (2)
RANDOMISATION 2.0: PROCESS RUN DIRECTLY BY SUPPLY MANAGER – ACCESS MODEL

DANONE NUTRICIA RESEARCH’S SCE ROADMAP TOWARDS EFFICIENCY AND AUTOMATION

22

12 October, 2023

Arranges access to LSAF for 
Randomisation Programmer 
and Supply Manager

Randomisation Programmer:
Write & Read access

Supply Manager:
Read access to Programs

Write & Read access to Log and 
Outputs  

Randomisation Programmer:
No access

Supply Manager:
Write & Read access



LEVERAGING FEATURES (2)
RANDOMISATION 2.0:  PROCESS RUN DIRECTLY BY SUPPLY MANAGER - EXECUTION
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1. Develop and Validate
Randomisation Program & Job

2. Copies Job(s)

4. Run Check Log(s)

5a. Review Check-log report

5b. Review Stratification report

3. Runs Job(s)

6. Download Randomisation List

Randomisation 
Programmer

Supply Manager



QC PROCESS 2.0
CHECK LOG

Checklog
• All Errors
• All Warnings
• Including relevant NOTEs and INFO lines like uninitialized variables, converting character to numeric or vice versa
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