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RDIP Data Domain Overview
Integrating, simplifying and unlocking data to better support data reuse

Domain Fundamentals

Why do we have data domains?

Data domains are a key enabler in the 

data to value continuum.  They are used 

to organize, secure, structure and 

present data in a way that drives 

maximum value to multiple end user 

personas

What is a data domain?

A data domain is a construct used to 

support the indexing and cataloguing of 

information assets and intended to be 

relatively seamless to the end user.  

Domains are traversed using common 

metadata e.g. compound, disease, 

target, study, project….

Current domain organization (informed by use cases and R&D IT Data 

Landscape)

ASSAY CLINICAL GENE

IN VIVO

REGULATORY 

& COMPLIANCE

PORTFOLIO

PRODUCT

R&D Information Platform



4

Clinical: Use cases, tools and prototypes
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The Clinical domain works…

With drug discovery and on….. to enable…

development partners in……

PCPS/TAs
Med 

Affairs / 
VEO

PTS/DPUs TSci

Tech Data CoE

Improved Protocol 
Design

Improved patient 
recruitment

Increased quality

Decrease cycle times

Improved decision 
making

Clinical Trial Data

Operational Data

Claims Data

EHR/EMR Data

Industry Data

Sensor/Device Data

... by providing accessible, integrated and actionable data insights, state-of-the art 

tools, to improve drug development from protocol design, to data driven decision 

making in every stage of execution. 
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TransCelerate
A cross-pharma consortium with the objective of improving drug development times by 

increasing cross industry partnerships
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TransCelerate Placebo Standard-of-Care workstream
We have access to placebo and standard-of-care data from dozens of partner organisations, 

helping in the design of studies for which GSK may have little prior experience 



Teaching Clinical Statistics about TransCelerate and 

RDIP
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– R&D objective: reduce cycle 

times

– Clinical Statistics objective: 

enthuse R&D about the 

potential for data re-use with 

formal Bayesian dynamic 

borrowing methods

– RDIP objective: demonstrate 

value to R&D, and upskill 

Clinical Statistics with regard to 

data science

– Devised a “Hackathon” with a 

clinical development objective

– Design a new schizophrenia study 

and estimate the number of AEs 

likely to be observed for any given 

sample size

– Under the “cover” of this realistic 

task, the Hackathon workshop is 

used to introduce participants to

– The RDIP environment

– How to conglomerate data

– How to implement simple dynamic 

borrowing
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The model is introduced for simple dynamic borrowing… 



How does it work?
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Predictive distribution for 

what we believe about future 

responses based on the 

historical studies (“prior”)

What we see in                

the new study 

(“sampling distribution”)

“Posterior” distribution: 

weighted average of prior 

and new trial data

+ =
Scenario 1

Historical 

and new 

data are 

consistent

+ =
Scenario 2

Historical 

and new 

data in 

conflict

– Historical data used to generate predictive prior distribution for mean response in new trial

– But, can result in potentially unrealistic estimates if historical data conflicts with new data

Bayes’ Theorem (combine historical belief with new data) is our natural tool



“I beseech you, in the bowels of Christ, think it possible that 

you may be mistaken” (Cromwell’s rule for historical data)
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Prior assuming historical 

data are relevant

“In case we are mistaken” 

prior i.e. assuming historical 

data are not relevant

Robust prior = weighted 

mixture of these 2 priorsw

1-w

Schmidli et al (2014)

– Innovative design using robust (dynamic) Bayesian prior can be used to address the 

problem of conflict between historical and new data
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Next, the 

participants 

are shown 

how to use 

SQL queries 

in R to 

access and 

summarise 

the available 

data
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We narrow-in on Schizophrenia studies… 
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We end up, after a few R steps, with a dataframe showing the available historical 

Schizophrenia studies, their phase of development, and the numbers of subjects (with

AEs, and in the entire study.)



Participants were then asked to consider how they would 

narrow down their selection

Allows us to introduce the systematic-review component 

of any data re-use exercise

Each participant then selected out the studies they 

wanted to use as the historical component of their meta-

analytic prior (so each participant would have a slightly 

different experience.) 
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Teams were then 

shown how to 

simulate new data 

to take the place of 

their new study
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Participants then produced 

posterior distributions that 

combined a range of prior 

weights on their choice of 

historical data with their 

new (simulated data).

Key learning: the dynamic 

borrowing algorithm has 

updated the weight on the 

historical data
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Posterior (and likelihood) inferences in this example over the range of prior weights
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Posterior predictions are now straightforward… 



Conclusions

– The TransCelerate initiative is a great source of information 

for statisticians designing studies in therapy areas with 

which they might have little prior experience

– The RDIP platform at GSK provides user-friendly access to 

data and computational statistical functionality

– Bayesian dynamic borrowing has the potential to either 

reduce the sample size of future studies or to increase their 

decision-making power

– Our experience is that a hands-on workshop is a great tool 

to enthuse statisticians about (1) new statistical methods 

and (2) new sources of historical data and (3) new working 

environments – all at the same time. 
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