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RWE is a hot topic today …
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Maximize product value: Beyond efficacy and safety
Value Message

Society

Patient

Provider

Clinical

Economic

Payer/HTA
Comparative 
effectiveness
Cost-utility
Budget Impact
Long-term 
Outcomes

Direct/Indirect Cost
Cost:Outcomes
Cost Consequences
Resource Utilization
QALY

Equal access to healthcare
Return to work
Caregiver burden
Productivity

Morbidity, Mortality
Symptoms
Functionality
Preferences
Quality of Life

Effectiveness
Tolerability
Safety
Compliance
Adherence
Convenience

Efficacy
Safety
Morbidity
Mortality

Case Study: Maximize Product Value with Real World Evidence, Maria Kubin, VP Bayer Healthcare –Eye for Pharma
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Recent Industry Activities

1. Real-World Evidence Generation and Evaluation of Therapeutics (Workshop 2017)

2. Examining the Impact of Real-World Evidence on Medical Product Development I. Incentives (Feb 2018)

3. Examining the Impact of Real-World Evidence on Medical Product Development II. Practical Approaches (Jul 2018)

National Academies of Science (US)

1. Real-World Evidence Generation Scoping Roundtable (Jan 2018)

2. Next steps for using real world evidence (May 2018)

The Academy of Medical Sciences (UK)

Framework for FDA's Real World Evidence Program (Dec 2018)
US FDA 

https://www.nap.edu/catalog/24685/real-world-evidence-generation-and-evaluation-of-therapeutics-proceedings-of
http://nationalacademies.org/hmd/activities/research/drugforum/2017-SEP-19/proceedings-of-a-workshop-in-brief
http://www.nationalacademies.org/hmd/Activities/Research/DrugForum/2018-MAR-06/proceedings-of-a-workshop-in-brief
https://www.nap.edu/catalog/24685/real-world-evidence-generation-and-evaluation-of-therapeutics-proceedings-of
https://acmedsci.ac.uk/more/events/real-world-evidence-scoping-roundtable
https://acmedsci.ac.uk/more/news/next-steps-for-using-real-world-evidence
https://www.fda.gov/downloads/ScienceResearch/SpecialTopics/RealWorldEvidence/UCM627769.pdf
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Reference: https://bipartisanpolicy.org/report/expanding-the-use-of-realworld-evidence-in-
regulatory-and-value-based-payment-decision-making-for-drugs-and-biologics/

Recent Industry Activities

https://bipartisanpolicy.org/report/expanding-the-use-of-realworld-evidence-in-regulatory-and-value-based-payment-decision-making-for-drugs-and-biologics/
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HMA-EMA 
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Recent Examples (Jan, 2018)

https://www.janssen.com/landmark-schizophrenia-data-bring-hope-breaking-cycle-hospitalization-and-incarceration-receive-fda

“INVEGA SUSTENNA® (paliperidone palmitate), a 
once-monthly schizophrenia treatment, is the first 
and only antipsychotic to have the U.S. Food and 
Drug Administration (FDA) approve the inclusion of 
real-world data in its product labeling”

J&J performed a pragmatic real-world 
trial, a randomized trial that used 
measures that are collected in clinical 
practice

Reference: “Real World Evidence in Clinical development, life cycle management and/or repurposing” 
( Julijana Dukanovic, Andrew Leary – Dr. Regenold GmbH, SAS HLS Exec Forum Basel, 25 June 2019 )

What’s scary, and appealing, about real-world evidence (StatNews 2019)

https://www.janssen.com/landmark-schizophrenia-data-bring-hope-breaking-cycle-hospitalization-and-incarceration-receive-fda
https://www.statnews.com/2019/03/06/whats-scary-and-appealing-about-real-world-evidence/


Company  Conf ident ia l  – For  Internal  U se  O nly
Copyr ight  © SA S Inst i tute  Inc .  A l l  r ights  reserved.

Recent Examples (Apr, 2019)

Pfizer Uses EHR Data to Support Expanded 
Indication for Breast Cancer Drug

https://www.raps.org/news-and-articles/news-articles/2019/4/pfizer-uses-ehr-data-to-support-expanded-indicatio

“The approval is based on RWD from electronic health 
records and post-marketing reports of Ibrance™ in 
male patients sourced from three databases: IQVIA 
Insurance database, Flatiron Health Breast Cancer 
database and the Pfizer global safety database”

Reference: “Real World Evidence in Clinical development, life cycle management and/or repurposing” 
( Julijana Dukanovic, Andrew Leary – Dr. Regenold GmbH, SAS HLS Exec Forum Basel, 25 June 2019 )

https://www.raps.org/news-and-articles/news-articles/2019/4/pfizer-uses-ehr-data-to-support-expanded-indicatio
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Feasibility Analysis

How can sponsors accurately measure the feasibility of a protocol and plan accordingly to 
achieve timely and cost-effective enrollment and the quality data to advance their pipelines?

 True clinical trial feasibility includes strategic, scientific, operational, and patient recruitment considerations

 Traditional approach in our industry

 Historical Data / Past Experiences, Previous Studies 
(CRO, Pharma)

 Discussions with potential sites and Patient Organizations

 Educated guesses

 Focus is on the enrollability of a clinical trial
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Hypothesis Generation
(example study / protocol)

1. 
Feasibility 
Analysis

0. Real 
World 
Data

Study Planning Phase
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Hypothesis Generation
(example study protocol)

Framingham Heart Study Wikipedia

3. 
Sensitivity
& Anomaly

Analysis

Study Submission
Phase

https://en.wikipedia.org/wiki/Framingham_Heart_Study
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Profiling the data
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Creation ‘Index Event’ Definition
Acute coronary syndrome (ACS) Patients
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Creation ‘Index Event’ Definition
Acute coronary syndrome (ACS) Patients – Cont’d
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Creation ‘Index Event’ Definition
Acute coronary syndrome (ACS) Patients – Cont’d
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Cohort Generation
Selection ‘Index Event’ Definition
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Cohort Generation
Inclusion Criteria: Age at Study Start (>=18)
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Cohort Generation
Exclusion Criteria: GFR (<45)
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Cohort Generation
Exclusion Criteria: GFR (<45) – Cont’d
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Cohort Generation
Exclusion Criteria: Lifetime history of any obstructive CAD 
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Cohort Generation
Exclusion Criteria: CV testing for CAD within 1 year
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Cohort Generation
Exclusion Criteria: Acute Chest Pain
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Cohort Generation
Exclusion Criteria (OR)
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Cohort Generation
Exclusion Criteria (NOT)
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Cohort Generation
What if scenario’s… What if we loosen exclusion criteria ?

https://www.statnews.com/2018/04/05/clinical-trials-excluding-patients/

Running clinical trials effectively and efficiently is critical to medical progress, not 
just in cancer care but across disciplines. Allowing more patients to be enrolled in 
trials will speed the medical innovation process, allow more sick people to access 
potentially beneficial therapies, and produce more generalized results. Spurred by 
this month’s FDA meeting, lead researchers, sponsors, and regulators must rethink 
their approach to clinical trial eligibility (5 Apr 2018).

https://www.statnews.com/2018/04/05/clinical-trials-excluding-patients/
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Cohort Generation
What if scenario’s… What if we loosen exclusion criteria ?

“12.314” -->
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Analysis Variables
Select Pre-defined Analysis Variables
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Analysis Variables
Risk Factors
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Model & UI development
Use SAS (industry) and company specific models
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Model & UI development
Cohort Characterization Report

Remark: existing
customer SAS and R 

program library can be
imported if already

developed. 
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Further Visualization / Exploration, 
Data Mining & Machine Learning

… Collaboration …
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Visualization / Exploration
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Data Mining & Machine Learning
Logistic Regression
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Data Mining & Machine Learning
Decision Tree
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Data Mining & Machine Learning
Neural Network 
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Data Mining & Machine Learning
Gradient Boosting
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Data Mining & Machine Learning
Model (automatic) Comparison
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Data Mining & Machine Learning (NLG)
Automated Explanation
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Enrollment Optimization
Phuse EU connect 2018

https://www.lexjansen.com/phuse/2018/tt/TT08.pdf

https://www.lexjansen.com/phuse/2018/tt/TT08.pdf
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Enrollment Optimization
State/Site Selection
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Enrollment Optimization
Relaxed Criteria
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Enrollment Optimization
Monthly Visits Projection
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Enrollment Optimization
Milestone Metrics
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Enrollment Optimization
What if scenario’s …
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Scope
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SAS Viya: Using CAS for faster inference 
Review a workflow

CAS = Cloud Analytics Services

Model Data Candidate 
Model

Resample 
Data

Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!

https://developer.sas.com/apis/cas/actions.html
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SAS Viya: Using CAS for faster inference 

• Framingham Heart Study – Original Cohort
• 1948 Study commissioned by Congress (USA)
• 5209 women and men
• Age at entry from 30 up to 62
• No history of heart attack or stroke
• Some participants were doctors and nurses.  They signed up to set an example 

for patients to participate
• Variables Considered: 1 row per patient

• Status = Dead, Alive
• Measurements: Sex, AgeAtStart, Height, Weight, Diastolic, Systolic, MRW, 

Smoking, AgeAtDeath, Cholesterol
• Graded variables: Chol_Status, BP_Status, Weight_Status, Smoking_Status
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SAS Viya: Using CAS for faster inference 
Model Data Candidate 

Model Resample Data Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!

• SAS PROC syntax compared to CASL Syntax
• SAS Proc

• From SAS Interface
• Familiar to SAS Users

• Viya CASL syntax
• From SAS Interface with PROC CAS;
• From other languages with SWAT library: 

Python, Java, LUA, R, REST
• More flexible model specification!

https://github.com/sassoftware/python-swat
https://github.com/sassoftware/R-swat
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SAS Viya: Using CAS for faster inference 
Model Data Candidate 

Model Resample Data Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!
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SAS Viya: Using CAS for faster inference 
Model Data Candidate 

Model Resample Data Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!

• Easily Create Bootstrap Resamples:
• This is an example of a user contributed action

• https://github.com/statmike/Resampling-Methods-in-SAS-Viya
• Contains actions for many common resampling techniques

• With a single line of syntax you can create the desired number of resamples 
(B) in the size you want relative to the original sample (Bpct), specify a seed for 
repeatability of sampling, and even specify a variable that links rows into cases 
if needed.

• The resamples are automatically evenly generated and distributed across all 
the computing cores of all the machines in the environment. 

https://github.com/statmike/Resampling-Methods-in-SAS-Viya
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SAS Viya: Using CAS for faster inference 
Model Data Candidate 

Model Resample Data Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!

• Specify groupBy in order to fit the same model to each of the B 
bootstrap resamples

• Automatically distributes the computation to all the 
computing cores of all machines in the environment to 
complete the task in parallel rather than sequential
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SAS Viya: Using CAS for faster inference 
Model Data Candidate 

Model Resample Data Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!

• Another user contributed action brings the Parameter Estimates together from all the resamples 
and the original full data

• A data step moves the data from CAS to SAS 9.4 so that…
• Use Proc SGPLOT to visualize the Parameter Estimates with both types of confidence intervals
• This fit generalizes very well with both intervals types being almost identical
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SAS Viya: Using CAS for faster inference 
Model Data Candidate 

Model Resample Data Fit Candidate 
to Resamples

Collect 
Parameters 

from each fit
And More!
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Questions ?

SAS Team

Sherrine Eid, Mike Henderson, Jim Box, 
Alex Ford, Mark Lambrecht, Toru Tsunoda, Stijn Rogiers.

http://www.sas.com/
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