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Generating regulatory reports for a CSR is inefficient!

Problem statement

– Manual processes operating in silos

– No holistic overview of what data is used where 

– Poor standards adoption

– ADaM does not always fully accommodate output

– High-quality define.xml only produced at time of 
submission

– Metadata not leveraged during both CSR design and 
reporting stage

New tools and skills in the industry has led to different teams exploring new solutions for different needs….. 

… we don’t look for a new need, we want to add more value to existing CSR output requirements



We have rich data standards within CDISC, we should leverage them!

A better way…? 

Define 
metadata 
up front

Generate
programs from 
metadata

Code will generate 
shells to match reporting 
standards

ADaMs built; same code will 
create the real outputs

We now see the datasets 
and variables used in our 
reporting

Central 
Platform

Leverage ADaM 
metadata from 
Pinnacle 21

Process change: Design 
ADaM define.xml in parallel 
with mock shells

Build metadata link 
between Output 
and ADaM

Create single application to 
bring the concept together

Review data / metadata

Design shells / output

Generate & execute code 

View results

Version control

ARM
code

Standards

Output

ShellMetadata



Starting Point

Reporting standards
established

Excel based 
ARM+ input

Macro suite to create 
ARM+  Shell / Output

Ph II + Ph III
pilot trials

Programmer 
feedback

R / RShiny uptake

Project launch!

2018 … … 2020



Why use SAS and R Shiny together?

Looking in the toolbox

Statistical programming 
group experienced in 
SAS for CSR outputs

Shiny applications 
for exploratory 
analytics

Metadata will 
ensure we are 
language agnostic

Build solution within 
current team,
utilise existing SAS 
macros -> move to 
reproduce in R over 
time

R will 
complement not 
replace SAS

R Shiny is fit for purpose but may not 
be THE best tool for the job

Manage interactions between 
R Shiny and SAS 

Tradeoffs:



Demonstration



Project Status
Where are we today? Where are we going?

Rapidly build shell and/or output from scratch Multiple TOCs per study

Execute and view SAS outputs in R Shiny on 
the fly

Template library of standard outputs 

ADaM and outputs are connected by ARM+
Further integration with programming 
environment + P21 API

Store versions of specifications Extend R functionality -> support validation

View and search metadata
Link exploratory Shiny apps to CSR metadata to 
ensure consistency

Output schema established Dashboard summaries of our metadata
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