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Welcome, Intro and Agenda Overview
2.45-2.55 pm CET / 8.45-8.55 am EST 

RWE Generation in Clinical Development
2.55-3.25 pm CET / 8.55-9.25 am EST 

Hands-On (break out) or Live Demo (main room) 
3.30-4.30 pm CET / 9.30-10.30 am EST 

Q&A, Quiz and Close Out
4.30-4.45 pm CET / 10.30-10.45 am EST 

5 min break
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Empower Innovation.
Improve Lives.



- Processes 
- Technical 
- Procedures
- KPIs

- Data
- Clinical Trial
- Real World

- People
- Stakeholder

Management 
- Drives & 

Leadership

Improving and 
optimizing

the clinical trial 
process
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Trial Feasibility
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Trial Feasibility
Business Challenges

Designing effective clinical trials is a 
complex process that starts with a well-

defined research question, the generation 
of a hypothesis, and definition of the target 

patient cohort for the trial. 

This can be a lengthy and iterative process 
that requires inputs from many stakeholder 

groups and data sources.
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Trial Feasibility
Business Challenge

The traditional ways for evaluating trial feasibility include:

• Published findings from previous studies and trials conducted in the patient population 
of interest

• Primary chart review studies which can be costly and resource intensive
• Seek opinions from physicians who specialize in the therapeutic area of interest

These methods don’t provide extensive breadth or depth, especially when it 
comes to rare diseases and less common disease subsets. 
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Trial Feasibility
Value of Real World Data

Real World Data has become essential to more accurately explore 
target patient populations and inform robust initial trial hypotheses. 

Enable organizations to create more patient-centric protocols to 
identify and reduce operational risk and development costs
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Industry Recommendations (CTTI) 

https://www.ctti-clinicaltrials.org/sites/www.ctti-clinicaltrials.org/files/rwd-recommendations_final.pdf

https://link.springer.com/content/pdf/10.1007/s43441-020-00248-7.pdf

• Evaluate available RWD sources 
against the particular needs of the 
study being planned.

• Use RWD to identify and test 
important assumptions about the 
impact of potential eligibility criteria 
on trial feasibility.

• Plan for iterative, targeted team 
discussions starting early in protocol 
design

https://www.ctti-clinicaltrials.org/sites/www.ctti-clinicaltrials.org/files/rwd-recommendations_final.pdf
https://link.springer.com/content/pdf/10.1007/s43441-020-00248-7.pdf
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Regulatory
Authorities, RWD 

aspects to consider

& Bias 



Relialibility
• Accuracy

• Completeness

• Provenance

• Traceability

Relevance
• Exposure

• Outcomes

• Covariates



Real World Data aspects to consider

• Availability

• Information System heterogeneity

• HCP heterogeneity

• Treatment protocol heterogeneity

• Duplications

• Enrolment periods

• Pseudo/Anonimization



Windowing

• Match Real world visits with study visits
• Define start – visit 1

• Define periods

• Define minimal periods between visits

• Define what to do when 2 visits within 1 window

• Assess potential bias
• Bigger/smaller gaps

• Missing window periods

Screening

Visit 1

Visit 2

Visit 3

Follow-up

Selection 
Period

Visit 1

Visit 2

Visit 3

Follow-up 
Period



Bias assessments
• Exposure definition

• Hospital / Area / Country
• Different treatment protocols
• Different registration requirements
• Different populations
• …

• Window selection & Follow-up length

• Eligibility patient selection 

• Information system 
• Entry screens and labels
• Availability of variables
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Synthetic Control 
Arms
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Key Considerations

• Not universal replacement for conventional control arms
– Only applicable to well-known, predictable diseases with well-defined Standard of Care

– RWD information may be difficult to extract or lack quality

– Design and analytics may not fully control for all systematic issues and biases

• New tools and methodologies are needed to consolidate, organize, 
and structure RWD to generate research-grade evidence
– Specific analytical approaches and evolving practices may address some challenges

– Natural language processing and machine learning can be leveraged in this space

Synthetic Control Arms
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Quality Checklist for Researchers

External Control Data Sources

• Was the original data collection process 
similar to that of the clinical trial?

• Was the external control population 
sufficiently similar to the clinical trial 
population?

• Did the outcomes definitions of the 
external control match those of that 
clinical trial?

• Was the synthetic control data set 
sufficiently reliable and comprehensive?

• Were there any other major limitations 
to the dataset?

Synthetic Control Methods
• Did the clinical trial include a concurrent 

control arm? Is the synthetic control 
data the only control data?

• How was the synthetic control data 
matched to the intervention group?

• Were the results robust to sensitivity 
assumptions and potential biases?

• Were synthetic control comparisons 
possible for all clinically important 
outcomes?

• Are the results applicable to your 
patients?

• Were there any other major limitations 
to the synthetic control methods?

Data Sources & Control Methods
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Synthetic Control Arms - Types
Potential vs. Necessity

Real‐world evidence to support regulatory decision‐making for medicines: Considerations for external control arms

External Control Cohort Inception Date Possible Types of Data Collection

Retrospective 
RWD Collection

Prospective 
RWD Collection

Contemporaneous External Control On or after the first patient enrollment 
in the clinical trial

Historical External Control Before the first patient enrollment in 
the clinical trial

Hybrid External Control Varies

https://onlinelibrary.wiley.com/doi/full/10.1002/pds.4975
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Hands-on Workshop:

RWD Applications in Pharma with a Focus on 

Clinical Trials 
Sponsored by SAS Institute

Scheduled break in progress –

the workshop will resume shortly. 
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Business Case

• Shorten Time to Market: 
Faster Vs. Better recruitment

• Develop decision support 
tools to find optimal balance 

Speed

Precision
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Protocol
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In & Exclusion Criteria
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Process Flow

WHY ? 
1. Test hypothesis and enrollment factors  

1.1 Build Industry 
Standard Cohort

[STRINGENT]
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Process Flow

1.2 Build Subject 
Matter Expert 
(SME) Cohort

[RELAXED]

1.1 Build Industry 
Standard Cohort

[STRINGENT]

WHY ?
1. Challenge current industry standard
2. Test enrollment factors
3. Test scientific robustness after introducing noise



Copyr ight © SAS Inst i tute Inc.  Al l  r ights reserved.

Process Flow

1.2 Build Subject 
Matter Expert 
(SME) Cohort

[RELAXED]

1.1 Build Industry 
Standard Cohort

[STRINGENT]

1.3 Build Machine 
Learning assisted 
and SME Cohort

[ML/SME]

WHY ?
1. Challenge current industry standard
2. Test enrollment factors
3. Test scientific robustness after introducing noise
4. Enhance precision of industry standard
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Process Flow

1.2 Build Subject 
Matter Expert 
(SME) Cohort

[RELAXED]

1.1 Build Industry 
Standard Cohort

[STRINGENT]

1.3 Build Machine 
Learning assisted 
and SME Cohort

[ML/SME]

4. Visualize
Baseline 

Characteristics

for all 3 cohorts

WHY ? 
1. Testing shifts in baseline 

characteristics
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Process Flow

1.2 Build Subject 
Matter Expert 
(SME) Cohort

[RELAXED]

1.1 Build Industry 
Standard Cohort

[STRINGENT]

1.3 Build Machine 
Learning assisted 
and SME Cohort

[ML/SME]

5. Test Scientific

Robustness

4. Visualize
Baseline 

Characteristics

for all 3 cohorts

WHY ? 
1. Explore relationships

between variables 
2. Explore different 

models on all
cohorts

3. Test impact of 
eligibility criteria on 
the statistics
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Process Flow

6. Build Final

Model

1.2 Build Subject 
Matter Expert 
(SME) Cohort

[RELAXED]

1.1 Build Industry 
Standard Cohort

[STRINGENT]

1.3 Build Machine 
Learning assisted 
and SME Cohort

[ML/SME]

5. Test Scientific

Robustness

4. Visualize
Baseline 

Characteristics

for all 3 cohorts

WHY ?
1. Finalize

Champion
model 
generation

2. Generate
Reports for
Regulatory 
Submission
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SAS and Open Source

6. Build Final

Model

1.2 Build Subject 
Matter Expert 
(SME) Cohort

[RELAXED]

1.1 Build Industry 
Standard Cohort

[STRINGENT]

1.3 Build Machine 
Learning assisted 
and SME Cohort

[ML/SME]

5. Test Scientific

Robustness

4. Visualize
Baseline 

Characteristics

for all 3 cohorts

Variable Importance
IMPORTANT: For more info on SAS and Open Source see 
developer.SAS.com and PHUSE EU Connect 2021 Poster 
Presentation (PP19)

SAS and Open Source Models
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What’s Next ?

(1) Hands On Workshop

✓ You requested/received access and participated in testing beforehand.
✓ Please navigate to the break-out room (hands-on session).

OR

(2) Demo Time 

✓ All other attendees will stay in main room and can follow the live demo.
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For more info: See Hands-on Script (PDF)
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The Health Pulse

Podcast Series

https://www.sas.com/en_us/explore/health-pulse-podcast-series.html
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Hack In SAS

Hack In SAS (2021)

Health Track - Hackers Hub (all use cases)

Let us know if
you are 

interested to
participate in 

2022 !

https://www.sas.com/sas/events/hack-in-sas/teams.html#health
https://communities.sas.com/t5/Hacker-s-Hub-library/tkb-p/hackinsastkb-board/label-name/track: health?labels=track:%20health
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sas.com
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Thank you.

Questions ?


