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WARNING

• This presentation is about real world problems, but still high-level
• This presentation might infect you with a new SAS “disease” – extending your 

SAS programming to new levels
• It is not only about programming, but also about in-memory analytics and yes, 

about UI solutions from SAS
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MAXIMIZING PRODUCT VALUE BY CONSIDERING MORE THAN EFFICACYAND SAFETY

SocietalValueSocietalValue

PatientValuePatientValue

Provider ValueProvider ValueClinicalValueClinicalValue

EconomicValueEconomicValue

Payer / HTA Value
Payer / HTA Value

Case Study: Maximise Product Value with Real World Evidence, Maria Kubin, VP at Bayer Healthcare – Eye for Pharma, April 2014.
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CAN’T WE (DIFFERENT STUDY TYPES) JUST GET ALONG ? 

“Experiment, observation, and mathematics, individually and collectively, have 
a crucial role in providing the evidential basis for modern therapeutics. 
Arguments about the relative importance of each are an unnecessary 
distraction. Hierarchies of evidence should be replaced by accepting - indeed 
embracing - a diversity of approaches.” 

- Sir Michael Rawlins, head, NICE, Lancet 2008 
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Source: “Finding the Missing Link for Big Biomedical Data”, Weber et al., 2014, Downloaded From: http://www.jamafacial.com/ on 06/11/2014
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EUROPEAN MEDICINES AGENCY : ADAPTIVE PATHWAYS
 Definition

o EMA set up a regulatory route to allow new therapies for high 
medical need earlier to patients using iterative development in 
exchange for a restriction of the patient population, a conditional
approval with appropriate benefit/risk management and
gathering sufficient “real life data”.

 Further description
o Adapt-SMART :  IMI project to outline principles
o Pilot project by EMA in 2014 with good results

 Implication for SAS programmers
o Real life data assessment and analytics
o Use your skills and modernized SAS environment (SAS Viya) to 

analyze patient registries and observational data
o Take results and ensure validated output for regulatory 

submission
o Input from patients is requested : ePRO, more data
o More involvement and evaluation from HTA’s early on means 

going away from approval solely based on RCT efficacy and
safety criteria : more holistic view of value of new product for
patients
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SITUATION INDUSTRY CHALLENGES
Critical Business Issue Missed opportunities on potential research studies
Problems/Reasons • Identification of patients for cohort study requires both 

clinical and technical expertise
• Iterative process to build cohort list of patients
• Data size and complex queries takes long execution
• Multiple data sources; no industry standardization
• Analytics are programmed for each cohort, time consuming

Specific Capabilities • Data Management and repeatable ETL processes
• Ability to apply complex query logic to identify patients that 

meet cohort specifications in near real-time
• Ability to define cohorts based on an index-event
• Specifying inclusion/exclusion criteria relative to the index 

event
• Visually explore cohort characteristics
• Apply repeatable analytical methodologies across cohorts
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REAL WORLD EVIDENCE : PATH TO INSIGHT



Copyr i ght  © 2016,  SAS Ins t i tu t e Inc .  A l l  r ights  reser ve d .

RWE ANALYTICS USING COHORTS FROM RWE QUERIES

• Query tool creates a list of patients included in the cohort
• Creation of standard analytic-ready datasets can be automated and feed into 

downstream processes including:
• SAS® Visual Analytics reports and explorations – SAS Viya
• SAS® Studio
• JMP, R or other tools

• Other derived outputs can be generated easily using typical SAS technology 
(DMS SAS, SAS Data Integration Studio, SAS Studio)
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In-Memory Cluster

In-Memory Cluster

In-Memory Cluster

In-Memory Cluster

HADOOPCLUSTER

IMS/Cegedim

CPRD

MarketScan

EPClinical
Data Analyst

Statistician

Create Cohort Dataset

Visual Analytics
Visual Statistics

In-Memory Statistics
HPA – Data Mining

CDISC DATA

SDTM/ADaM
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USING SAS TO ANALYZE HEALTHCARE DATA

 Exploration of the data to generate insights 

How ? using visual exploration capabilities

 Confirmation of these insights statistically

How ? using visual statistics capabilities

 Closing the loop – Validate Statistical findings

How ? using in-memory statistics (code) in SAS Studio

1.Visual exploration

2. Visual Confirmation

3. Validate Statistical findings
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USING SAS TO ANALYZE HEALTHCARE DATA
 Healthcare data (mixed EHR & Claims data)

 IMPORTANT :
 Structure of the data is equal to Real World Evidence (Healthcare) data
 Content is ‘simulated’ Heart Failure data
 Data Preparation completed upfront

What data are we using ?

Patient Procedural

Medication Diagnosis

Demo on the data
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USING SAS TO ANALYZE HEALTHCARE DATA Validate Statistical Findings 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings
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USING SAS TO ANALYZE HEALTHCARE DATA Validate Statistical Findings 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings
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CASE CONTROL / PROPENSITY SCORING
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USING SAS TO ANALYZE HEALTHCARE DATA Exploration of the data to generate insights 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings

 SAS Visual Analytics Hub  Data Explorer
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USING SAS TO ANALYZE HEALTHCARE DATA Exploration of the data to generate insights 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings

 New Visualization  Explore the PATIENT data (Age Category) using a Bar Chart
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USING SAS TO ANALYZE HEALTHCARE DATA Exploration of the data to generate insights 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings
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USING SAS TO ANALYZE HEALTHCARE DATA Exploration of the data to generate insights 1.Visual exploration

2. Visual Confirmation
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USING SAS TO ANALYZE HEALTHCARE DATA Confirmation of insights statistically 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings

Age is the only variable that 
is statistically significant in 
the logistic regression model.  
So the age category is 
predictive whether the patient 
is likely to be prescribed 
Xarelto. 
We have seen during 
explorations younger patients 
where prescribed primarily 
Xarelto.
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USING SAS TO ANALYZE HEALTHCARE DATA Confirmation of insights statistically 1.Visual exploration

2. Visual Confirmation

3. Validate Statistical Findings

No difference between the 2 Logical 
Regression models. Normal as first one 
already made it clear that AGE was/is the 
only Clin. Stat. Significant Variable.
In reality you could potentially compare 
Regression model with another statistical 
model e.g. decision tree; linear regression. 
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SUMMARY
• Use SAS programming skills in a new world
• Use new capabilities to confirm hypotheses on patients
• Inclusion/exclusion scenario testing
• Adherence of patients to therapy
• Patient-reported data
• Wearables / devices
• Efficacy / safety
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mark.lambrecht@sas.com
www.linkedin.com/in/mlambrecht

Twitter: @mlambrecht


