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• Standard  for regulatory purpose

• Time Consuming, tedious, inefficient

• Artificial

• Done in “trial-friendly” centers

• Low participation hence poor representation?

• May require RWE to confirm / clarify /reimburse

Vision: 
use real world studies for regulatory purpose for specific scenarios (BTD drugs, 
subsequent indications, label updates, combinations within approved indication )

but must  solve 

• Data quality 

• Endpoints assessable in real world 

• EHR vs CRF and real world practice vs strict trial assessments

Current Randomized Clinical Trials



Beyond Label or in  Label?
Decision Makers need high quality evidence about:

• Effectiveness
o Outcomes when the product is used in the real world

• Incremental clinical impact
o How does the product compare to the treatment(s) 

that patients usually receive?

• Cost and Value
o How much will it cost to adopt the new product?
o How much benefit for added cost?



Explanatory vs Pragmatic Trials 

• Explanatory trials – “can the drug work”?
– Estimate efficacy –benefit produced under ideal conditions 

(safety as risk/benefit)

– How and why the intervention works?

• Pragmatic trials – “does it work in my clinic?”
– Estimate effectiveness –benefit under routine clinical practice

– Answers practical questions about risk/benefit ( cost) versus 
competing interventions

Can pragmatic studies  serve for registration? Label 
expansions? How and when?

Roland BMJ 1998, 316, 253
Scott Ramsey MD, U. Washington 



Design

Pragmatic Trials

• Identify differences between 
competing treatments
‒ New vs established therapy

• Randomization necessary but 
may be a “block” 

• Safety known to a various 
degree 

• Blinding may not be possible

Explanatory Trials

• Maximize the chance to 
reveal a biological effect of a 
new treatment 
– Treatment or placebo

• Randomization necessary

• Safety: limited information

• Blinding compulsory
‒ Treatment assignment

‒ Independent Evaluator



Setting

Pragmatic Trial

• “Real world”

• Variety of settings

– Private 
practice/academic

– Rural/urban

– HMO

– Practicing clinicians

Explanatory Trial

• Carefully controlled 
environment

• Expert clinician/researchers



Patient Population

Pragmatic Trial

• Defined patient groups 
(presentation vs diagnosis)

• Real World Heterogeneity
– Minimize exclusion criteria

• Diverse patient populations
– Comorbidities  acceptable

• Heterogeneous practice 
settings

• HMO

• Practicing clinician

Explanatory Trial

• Strict entry criteria

• Homogenous 
population:
– Minimize extraneous patient 

factors (comorbidities) that 
influence outcome

– “Clinical trial friendly” 
individuals

• Trained Trialist



Structure

Pragmatic Trial

• Simplicity
• Lower cost (eventually)
• Feasibility

‒ Must be acceptable 
to practitioners

• Timeliness
‒ The clinical question 

is waiting!

Explanatory Trial

• Complexity is standard

‒ Multiple sub-aims,
subpopulations 

• Within established 
research infrastructure

• Time horizon dictated by 
the duration needed to  
measure an effect



Outcomes

Pragmatic Trial

• Broad range of functional and 
efficacy outcomes, e.g.,

• Quality of life

• Symptom severity

• Satisfaction

• Costs

• Mortality

• Morbidity

• “What do patients care about?’

• “What should we pay for?”

Explanatory Trial

• Intermediate

• Reflecting disease processes that 
support biological plausibility

• Mortality

• Morbidity

• Safety

• “What do researchers and 
clinicians care about”



Still have to fiercely minimise bias
1. Selection - Randomization & allocation concealment

2. Cross-over: FDA prefers no switching: pragmatic 
studies unlikely can reinforce that   

3. Performance – similar conditions both groups

4. Detection bias – blinded outcome

5. Attrition bias – collecting data on dropout and 
intention to treat analysis

Pragmatic does not mean “anything goes”



There are strict rules: PRECIS

• The Pragmatic-Explanatory Continuum Indicator Summary (PRECIS)

– the pragmatic trial  features include the recruitment  (investigators 
and participants),  the intervention and its delivery, follow-up, and the 
analysis of outcomes. 

• Requires a judgement on key aspects of trial design

• Illustrated by a PRECIS wheel

– Many trials deemed to be pragmatic with regard to at least one of 
these dimensions, but few are truly pragmatic on all dimensions. 



A blank pragmatic - explanatory continuum indicator summary (PRECIS) ‘‘wheel.’’

CMAJ. 2009 May 12; 180(10): E47–E57. 
doi: 10.1503/cmaj.090523

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2679824/
http://dx.doi.org/10.1503/cmaj.090523


PRECIS examples of a randomized controlled trials

A: self-supervised and directly observed treatment of tuberculosis. B: PRECIS summary of the North Am Symptomatic Carotid Endarterectomy 
Trial of carotid endarterectomy in symptomatic ppts with high-grade carotid stenosis. C: PRECIS summary of a randomized trial of low-dose 
acetylsalicylic acid therapy for the prevention and treatment of pre-eclampsia D: PRECIS summary of a randomized trial of low-dose ASA for the 
prevention of pre-eclampsia in women at high risk.

doi: 10.1503/cmaj.090523

http://dx.doi.org/10.1503/cmaj.090523


Ford I, Norrie J. N Engl J Med 2016;375:454-463.

Dimensions for Assessing the Level of Pragmatism in a Trial



Practical Issues

• Pragmatic trials are valuable and relevant for clinical practice

• The current health care climate is “right” but not “ripe” 
for pragmatic trials

• A continuum not a dichotomy (explanatory/pragmatic)

• Should clinical trials that change practice be pragmatic?

• Should pragmatic trials have a larger role in formulating the 
label claims for contemporary medicines?



Utilization outpaces trial evidence:          evidence gap



Real World Data (RWD) sources? 

What evidence do RWD provide?

Regulatory developments in RWD area 
(examples)

Can pragmatic studies be simplified by using 
electronic health records?



• Pt volume diversity, 
less bias

• Broader picture of 
patient outcomes

• Comprehensive

• BIG DATA

• Costly?

Trend 1. Evolution of Longitudinal RWD sources

EMR

Social media

19

• Expensive, 
usually indirect 
access

• Smaller #s

• Biased sample

Claims

EMR

Social media

• Treatment 
patterns and 
costs 

• Follow-up 
across 
settings

• Low cost

Registry 

• Set up for 
research 

• Deeper clinical 
information for 
condition of 
interest 

+

- • 6+ mo lag

• No clinical 
information

• Coding  

EMR 

• Diagnosis, labs, 
clinical data, 
structured and 
unstructured

• Real-time

• Growing 
volumes (55m) 

• Mostly not research 
ready but intense 
efforts underway

• Completeness: HCP 
Dependent 

• Education and work 
ongoing

• Pt tracking/ 
surveillance

• More patient 
centric outcomes

• Convenience

• Direct capture

Social Media

Wearables

Apps

• Volume of data

• Lack of Identifiers

1. “Using Real-World Data for Coverage and Payment Decisions: The ISPOR Real-World Data Task Force Report,” Value in Health, Volume 10, November 5, 2007.
2. Annemans, L., Aristides, M., Kubin, M. “Real-Life Data: A Growing Need,” ISPOR Connections 2007.

Real World Data is healthcare data not collected through RCT and used for decision making1,2

Large 

Patient

Databases
Claims

• Large/low cost

• Tx patterns/ costs 

• Follow-up across 
healthcare settings 
(inpt/outpt/ER)

Registry 

• Set up for 
research 

• Deeper clinical 
information for 
condition of 
interest 

+

- • 6 mo lag

• No clinical 
information

• Coding  

• Expensive, 
usually indirect 
access

• Smaller #s

• Biased sample

TODAY IS THE PAST…



Trend 2.  Focus on Patient-Centered Outcomes 

• FDA's Patient-Focused Drug Development initiative under PDUFA 
V focuses on patient perspective (1). 

• Innovations to address patient needs are increasingly  patient 
centered (wearables, apps)

• Real world approach can facilitate patient centeredness by: 
• Focusing on broader populations and patient relevant outcomes vs RCTs

• Promoting precision medicine in general practice

• Better informing and engaging patients through patient portals for EHRs

• Supporting better coordination of health information

• Facilitating identification of patients and ease participation in clinical trials 

• Accelerating access to needed medications 

20 1.  Available at: http://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/ucm368342.htm



Why real world data are important?
“the most useful source of knowledge will come from randomization in the 

context of clinical practice” Califf

Clinical 
trials

Regulatory 
review

Regulatory 
action

Real world 
outcomes

Cost of clinical trials are increasing threefold the rate of inflation
Sean Khozin, MD,MPH; FDA



FDA focus of real world evidence 

• EHR data in prospective clinical investigations of human 
drugs and biological products medical devices, and 
combination products. 

• Can data from healthcare systems supplement new  
approvals or label expansions ? 

1. Dr. Woodcock, Director Center for Drug Evaluation and Research (1)                   
“do a trial inside the healthcare system utilizing the data collection methods of the 
healthcare system….Could support expanded labeling (current off-label uses!)”

2. RWD for label change in multiple rare diseases (2) 

3. Label Enhancements (High-dose influenza vaccine versus standard dose 

(Medicare claims) 

1. Available at: https://healthpolicy.duke.edu/events/enhancing-application-real-world-evidence-regulatory-decision-making

2. Available at: http://www.raps.org/Regulatory-Focus/News/2016/03/10/24517/Real-World-Evidence-Can-it-Support-New-Indications-Label-
Expansions/

https://healthpolicy.duke.edu/events/enhancing-application-real-world-evidence-regulatory-decision-making
http://www.raps.org/Regulatory-Focus/News/2016/03/10/24517/Real-World-Evidence-Can-it-Support-New-Indications-Label-Expansions/


PDUFA VI Commitment Letter
Raising importance of RWD

23
: http://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM511438.pdf

FDA commitment: “use of RWE in regulatory decision making” and   separately for 
“ use of RWE for fulfillment of postmarketing regulatory commitment”



Proof of Concept:  Example of Concordance 
of RWD and RCT Outcomes 

• Retrospective chart review of 
212 patients in US/Canada 

• ORR: 66% vs. 61-74% in 4 P3

• 1-year survival in first-line 85% 
vs. 84% in RCT of tx naive

• Median PFS 9.5 mos vs. 7.7-
10.9 mos

25

Available at: http://www.focr.org/sites/default/files/pdf/Blueprint2016%20-%20Panel1.pdf

Sutter S. Pink Sheet June 27, 2016.  Available at: http://www.focr.org/news/pink-sheet-real-world-evidence-may-find-
home-breakthrough-pathway

http://www.focr.org/sites/default/files/pdf/Blueprint2016 - Panel1.pdf


The Salford Lung Study 
Maintained Scientific Rigor
• Interventional
• Randomised
• Controlled 

Study as near to “real world” as possible using a pre-license medicine
• embraced heterogeneity of patient population
• normalised the patient experience 
• pragmatic – “usual care” 
• relevant endpoints collected

• Answered “Does  it work for  my patient” and 
submitted for label



The Salford Lung Study is the first of its 
type in the world

Maintains scientific rigor:  randomised,  active control,  robust primary endpoint

Salford Lung Study results show COPD patients treated with Relvar® Ellipta® 
achieve superior reduction in exacerbations compared with ‘usual care’ 

Sept 2016



Validation of real world data approach
Pfizer breast cancer pilot study

Question: 
• Can similar clinical conclusions be drawn from real world data compared to 

standard clinical trials?

Objective: 
• Compare real world SOC data to SOC data obtained in standard clinical trials 

Design: 
• Using electronic health records for retrospective data on patient 

characteristics and treatment in the real world with letrozole alone as initial 
therapy for metastatic breast cancer

• Compare the findings to matched patients/data from a randomized 
controlled trial performed by Pfizer : letrozole data from control arm of the 
label directed studies



Flatiron Database
1.1 million patients with various cancers  in US

Filter database and extract EHR based on agreed criteria ie:
Metastatic breast cancer treated with letrozole as initial therapy 

Identified cohort of patients
Example of data collected:
• Baseline characteristics 
• Breast cancer diagnosis
• Biomarkers (ER/PR, HER2, BRCA)
• Details of letrozole therapy 
• Details of therapies taken after 1st line letrozole
• Reason for therapy discontinuation
• Safety events and date of onset
• Date of death 
• Real-world progression events and dates

Matching and Statistical Analyses



Clinical experience data – RWE, annotation
Quality monitoring, health care administration

High quality data extraction and processing

Approval & 
Coverage 
Decisions

Research & 
Development

Clinical 
Practice

90%+
2015

18%
2001

Electronic Health Records Adoption in USA

A. Abernethy



Are we ready for (EHR-based) Pragmatic 
Randomized Trials for Regulatory 

Submission ?

Pragmatic Randomized Trials leveraging EHRs are proposed to be 
used for regulatory purpose specifically for:

• Drugs with exceptional activity ie. strongly favorable benefit: risk ratio

• Subsequent indications in the same tumor (different combination 
regimen, or  line of therapy)

• Confirmatory trials after accelerated approvals

• Different dose / schedule regimens  or alternative populations


