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Statement of Problem and Context

- Variety of Data Sources

- Post-Approval Decision Making
Ø Indirect Comparative Effectiveness
Ø Probability of Success in Real World Evidence Trial

- Utility of M&S Given Different Data Sources
Ø Limitations
Ø Opportunities
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A Variety of Data Sources

ØIndividual-Level Clinical Trial Data

ØIndividual-Level Patient Registry Data

ØIndividual-Level Electronic Medical Records

ØSummary-Level Literature Meta-Data
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Probability Distribution for Expected Response

Gross JL, Rogers J, Polhamus D, Gillespie W, Friedrich F, Gong Y, Monz BU, Patel S, Staab A, Retlich S. A novel model-based meta-analysis to 
indirectly estimate the comparative efficacy of two medications: an example using DPP-4 inhibitors, sitagliptin and linagliptin, in treatment of type 2 
diabetes mellitus. BMJ Open 2013, 3:e001844.
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Gross et al BMJ Open 2013, 3:e001844.

Trial Summary Data: HbA1c Change from Baseline
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Trial Summary Data: HbA1c Difference from Placebo

Gross et al BMJ Open 2013, 3:e001844.
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Probability Distribution for Expected Response

Gross et al BMJ Open 2013, 3:e001844.
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Toujeo Real World Evidence Trial Simulation: Data Sources

Data	sources

MGH	EMR	Data
• 314,292	patients	à ~	65,	000	T2DM	patients
• 4917	patients	with	≥2	long	acting	Insulin	

outpatient	prescriptions	that	are	at	least	30D	
apart	(life)

Toujeo Phase	III	trial	data	
(4	studies,	~26	Gb	of	SAS	data)

• 4,681	patients	over	4	trials

• 126,548	relevant	lab	records	à
29,012	HgbA1c	labs

GE	Health	EMR	from	Quintiles
(>	300	GB,	~2	billion	records	of	structured	data	&	
metadata)

• ~	3,000,000	patients

• ~	400,000	HgbA1c	labs

Slide courtesy of Jeffrey Barrett, ACoP 2017
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The Big Picture = Systems and Data

Sanofi
Toujeo and Lantus
Clinical Trial Data

Cambridge Semantics

SABRE HPC platform

MGH
Virtual patients from 
EMR Data – 60 000 
Diabetics patients 

Analysis-
ready 

datasets

Data exploration

Sanofi Internal users

Sanofi 
Bridgewater Lab

Web 
Services

Metrum – creation of 
models

Data transfer

Activity / Treatment 

Quintiles Electronic 
Medical Record data

3.6 million patients

Big Data

Clinical Trial 
Simulation

Slide courtesy of Jeffrey Barrett, ACoP 2017



10Gastonguay ACoP2017 Covariate Effects for Labeling
Slide courtesy of Jeffrey Barrett, ACoP 2017
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Slide courtesy of Bill Gillespie, ACoP 2016
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Alzheimer’s Disease Progression Model
Sub-populations

Normal (N=200)

MCI (N=400)

Mild AD (N=200)

http://www.adni-info.org/

http://www.c-path.org/CAMD.cfm

Literature Meta-Data
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Slide courtesy of Jim Rogers, ACoP 2011
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Slide courtesy of Bill Gillespie, ACoP 2016
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Slide courtesy of Bill Gillesie, ACoP 2016
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Why Use Meta-Data at All?

ØComprehensive view of current state of knowledge

ØMay be only source of estimates for competitor drug effects

ØInferences may be limited to simple treatment mean or SD 
comparisons

ØCombine with individual-level data from other sources
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Another Strategy

Build Models Sequentially by Data Source
ØModel-Based Meta Analysis for Comparator Mean Effect

-Bayesian Data Analysis
ØInformative Prior Distributions for Comparator Mean Effects 

based on MBMA
ØIndividual-Level Data for Disease Progression and Population 

Variability 
ØIndividual-Level Data for Proprietary Asset

-Perform Simulation from Bayesian Posterior Distributions



18Gastonguay ACoP2017 Covariate Effects for Labeling

Utility of Different Data Types

Data Type
Model-Based 
Inference or 
Application

A. Individual-
Level Clinical 
Trial Data

B. Individual-
Level Patient 
Registry Data

C. Individual-
Level Electronic 
Medical 
Records

D. Summary-
Level Clinical 
Trial Meta Data 
(e.g. Mean & SD)

Treatment Mean 
Comparison X in combination 

with A or D X

Treatment SD 
Comparison X X

Individual Covariate 
Effect Estimation X

Covariate Distributions X X X
Sample Size Calculation X in combination 

with A or D X X

Trial Simulation with 
Individual Inferences or 
multiple endpoints

X in combination 
with A

in combination 
with A

in combination 
with A


