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Introduction

•

They say real world evidence (RWE) is derived from from real world data (RWD)

•

We can define RWD as data generated in clinical practice, as opposed to data generated
in clinical trials. In that sense, there is a dichotomy.

•

However, some commentators emphasise ‘real world’ to demean the clinical trial or to
inflate the importance of their research into other data sources. This dichotomy is
unhelpful, and flawed. Concerns about CTs can also apply to studies in RWD sources,
e.g. selection bias, and much higher concerns exist over bias / internal validity.

•

We can use, and indeed we need, both: ‘data generated in clinical trials’ and ‘data
generated in clinical practice’

Do regulators accept RWD?
• How long is a piece of string?
• Yes
• No
• Acceptability depends on the quality, completeness and relevance of the external
data source, and the role in the regulatory strategy and regulatory decision.
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Will regulators accept RWD?
• The HMA–EMA Joint Big Data taskforce was formed to describe the big data
landscape from a regulatory perspective. Their report suggests a number of steps
on the road from big data to regulatory acceptability:
http://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03Working_Groups/Big_Data/2019_02_HMAEMA_Joint_Big_DataTaskforce_summ
ary_report.pdf
• The EMA regulatory science strategy to 2025 mentions in its goals:
• Promote use of high-quality real-world data (RWD) in decision making
• Develop network competence and specialist collaborations to engage with big
data
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/emaregulatory-science-2025-strategic-reflection_en.pdf
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Introduction

Real world evidence
• Multiple different data sources. Most
experience with eHRs, registries and claims
databases, plus existing observational
studies
• Hugely variable in coverage, content and
quality. Very difficult to discuss use and
acceptability in general terms: need to
understand the possibilities and limitations
of specific data sources.

Source: Alison Cave, EMA
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Real world evidence

Introduction

• Multiple different potential uses,
across all phases of development: to
inform experimental design, to give
context to clinical trial data, to be part
of the evidence to support decision
making.
• The role of the data in evidence
generation and decision making is key
to its acceptability. Again, difficult to
discuss use in general terms.
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Trivial (positive) examples of RWD use
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Introduction

•

A disease registry in an orphan disease describes accurately the
progression of disease. This information can be used to plan /
simulate a prospective study, setting expectations for a control
group.

•

Case reports and health records establish that children with a
particular genetic condition never reach a certain developmental
milestone. A single arm trial for Drug X establishes that 50% of
treated children do. An RCT is not needed.

•

It is also trivial to create difficult cases.

Level of scrutiny / hurdle to accept use of RWD
• Describing clinical setting

• Informing drug development

• Replacing control arms /
Replacing clinical trials
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Introduction

Level of scrutiny / hurdle to accept use
of RWD
•

Describing clinical setting
•

•

Informing drug development
•

•

Choice of population, endpoint, duration, standard-ofcare responses etc. Wise, but a poor quality data
source may be misleading.

Replacing control arms / Replacing clinical
studies
•
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Uncontroversial. Encouraged. Quality of data source
determines usefulness.

Potentially great savings, but high risk to regulatory
decision and misleading prescribers if bias is introduced.
High regulatory scrutiny.

Introduction

Place in regulatory decision making

Introduction

• Pre-authorization, e.g. to inform study design, perhaps to
supplement or replace study control arm data
• Post-authorization, safety of course, perhaps also to reduce
uncertainties with the licensing decision, e.g. long-term followup, drug utilization, examine a fully representative patient
population
• Post-authorization to extend the indication?
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Data source vs Study design
• It’s an important distinction.
• Randomisation is a key design feature (along with blinding and
pre-specification) to minimise bias.
• Randomised studies can be done in a clinical trial … or in eHR,
or in a registry.
• Differentiate between e.g. a registry as a data source and a
study within that registry (observational or “registry study”)
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Data source and study design

A logical flow is important
for planning…

Objective
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Design

Data
Source

Analysis

Objectives

Data source and study design

There should be one (or more), agreed between regulator and sponsor.
Until agreed, it is difficult to talk about (design or) data sources.
• “… post-authorisation a registry will be implemented…”
• OK, why? What to achieve? What data needs to be collected; in how many,
for how long, etc etc?
The objective should fit with the development plan
• e.g. providing a comprehensive evidence base for Conditional MA needs to
address what is missing from the evidence base supporting the initial approval
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Precise objectives

Data source and study design

ICH E9(R1) on defining the appropriate estimand for a clinical trial will help to
understand what information is needed in respect of quantifying a particular
treatment effect.
Some data might not be available in EHRs or in an existing registry. A relevant
comparator group might not be available from a prospective (product-specific)
registry. This might limit the questions that can be addressed in that data source.
Translating the objectives into precise hypothesis to test will inform the extent of data
collection.
Highlights importance of early dialogue, but it’s difficult.
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Design

Data source and study design

Randomisation and blinding reduce bias (ICH E9 / E10). Absence of these, risks introduction
of bias, which can render results uninterpretable.
CTs with restrictive inc / exc criteria can be criticised as lacking external validity.
Pragmatic trials might represent the best of both worlds, providing all of the data that you
need is captured.
Observational study designs to use as appropriate … cohort, case-control etc, but also e.g.
‘new-user’ design, ‘treatment-decision’ design.
Use the right design for the research question. The RCT is ‘old’ but so are parachutes. Good
ideas tend to last…!
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Data sources

Data source and study design

Coverage, completeness and quality
• Does it measure what you want?
• Is there reason to conclude that recordings are accurate and missing data are few
or at random?

Early dialogue to investigate potential and influence the content of quality of
the data source if needed, and if possible.
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Issues with RWD sources: preparation

Data source and study design

• A data source might not be fit for purpose.
• Take the licensing of the CAR-T cells.
• Post-authorization data generation critical to early authorization
• Multiple interactions between sponsors, regulators and registry
holders (EBMT) to specify the variables to be collected.
• More generally, early planning required to modify data collection
within an existing data source.
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Data sources
EMA, industry and registry owners met to
discuss objectives, data collection and data
sources for post-authorisation measures
http://www.ema.europa.eu/ema/index.jsp?curl=pa
ges/news_and_events/events/2018/01/event_deta
il_001569.jsp&mid=WC0b01ac058004d5c3

EMA Qualification procedure: not obligatory,
but could be useful, e.g. for engagement of
data source owners and to plan changes.
• “… allow its use as a data source for
regulatory purposes in the context of the
following studies …”
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Data source and study design

Analysis

Data source and study design

• Inferential analysis of real world data sources can be extremely difficult.
• In observational studies it is well recognized that multiple sources of bias have to
be addressed. It is important to try to tackle these, not to hide from them
• There is perhaps a change to usual thinking.
• For pharmacovigilance (where we have greatest experience) one tries to find a
data source in which a signal can be investigated, then have to accept the
best available methods to control for bias and confounding.
• For prospective use of RWD to generate treatment effects, if replacing an RCT,
we might not be forced to accept the best available epidemiological methods.
If too much uncertainty, we can consider using an RCT.

20

Issues with RWD sources: pre-specification
• Pre-specification: not just of methods, but of the data source.
• Running a single-arm trial then searching for a dataset against which to
compare is obviously bad practice. Further it is better to specify the data
source before knowing precisely what data it contains!
• ICH E10 states: “An external control group is often identified
retrospectively, leading to potential bias in its selection…To reduce
selection bias, selection of the control group should be made before
performing comparative analyses; this may not always be feasible, as
outcomes from these control groups may have been published.”
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Issues with RWD sources: analysis

Role in regulatory strategy

• E10 again:
“The groups can be dissimilar with respect to a wide range of factors, other than use
of the study treatment, that could affect outcome, including demographic
characteristics, diagnostic criteria, stage or severity of disease, concomitant
treatments, and observational conditions (such as methods of assessing outcome,
investigator expectations). Such dissimilarities can include important but
unrecognized prognostic factors that have not been measured.”
“The control patients should be as similar as possible to the population expected to
receive the test drug in the study and should have been treated in a similar setting
and in a similar manner … study observations should use timing and methodology
similar to those used in the control patients”
22

Making it work in practice
• Regulators are almost exclusively interested to learn about treatment effects.
• Data collection is not requested for its own sake. Experiments are designed
usually to learn about treatment effects.
• We take as an example the post-authorization phase, trying to learn something
more about an authorized treatment using an experiment within a real world data
source.
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Making it work in practice

Demonstrating efficacy using data
generated in clinical practice
Design: The objective(s) will determine the design,
including need for control arm, randomisation and
data collection
Data source: The design will determine the data
source to be used (clinical trial, healthcare records,
registry etc.)
Analysis: Planned to generate reliable and
interpretable estimates of treatment effect in
relation to the objective
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Objective

Design

Data
Source

Analysis

Demonstrating efficacy using data
generated in clinical practice

Making it work in practice

• A medicine for a condition of the blood, initially tested in RCTs, is authorized for use in
patients with long-duration of disease.
• The company propose a variation to extend use earlier after onset of disease.
• Few such patients were included in RCTs, more have been treated in clinical practice.
• The company identify 3 data sources where the clinical progression of these patients
can be tracked; and ‘similar’ untreated patients.
• There follows robust discussion with regulators on whether they can derive an
unbiased estimate of treatment effect from the proposed experimental design, within
the proposed data sources. Methods to address bias (perhaps 10 types of bias!)
discussed extensively.
• Agreement to proceed with the study to complement the existing RCT data, given the
clinical context (plausibility that drug will work in patients with shorter duration of
disease, some such patients already in the original RCT)
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Demonstrating efficacy using data
generated in clinical practice

Making it work in practice

Objective: to demonstrate efficacy in a population not included in the current label
Hypothesis: establish superiority over SOC, P<0.05, in terms of changes in a
biomarker that is used for monitoring the disease in clinical practice.
Design: treatment-decision, cohort design
Data sources: 3 sets of EHRs
Analysis: appropriately complex – see later!
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Analysis

Making it work in practice

(one or two of the) sources of potential bias:
• Which patients are identified?
• At treatment-decision?
• At the end of follow-up (loss to follow-up)?
• No randomisation; groups had, by definition, a different treatment-decision.
• Groups balanced for measured and unmeasured confounders?
• When does follow-up start?
• Observations from one patient in both treatment groups
• Consistency between the three data sources
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Making it work in practice

Index event

Sensitivity analysis

Missing at random

for confounding
factors

Bootstrap
procedure

assumptions

Confounding
by indication

Inverse
variance
weights

Propensity score
weighting
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Multiple observations
Selection bias: Who?
per patient (test and
Missing / incomplete
ref)
data
Informative censoring
inverse-probability
of censoring
standardized
weighting techniques
weighted estimation
Bias

Flexible splines

Analysis

Anchoring
Time varying covariates

Demonstrating efficacy using data generated in
clinical practice: Dialogue
• Early dialogue to plan: initial interaction around objectives, potential designs and
data sources for post-authorisation studies, in time to influence planning and
data collection.
• Later dialogue to agree: confirm objectives, design, adequacy of data sources
and details of statistical analysis: immediately pre-authorisation, continuing
peri-authorisation.
• MHRA Scientific Advice / EAMS (PIM)
• CHMP Scientific Advice / PriMe
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The emergence of RWD sources: Flatiron
“Bristol-Myers Squibb recently
submitted an analysis in which we
(our company) created a synthetic
control arm ... supporting a
regulatory filing the FDA accepted.
The synthetic control arm saved us
two to three years where, in most
cases, traditional trial paths may
have caused a significant delay in
filing.”
Marisa Co — Vice President, R&D Analytics,
Bristol-Myers Squibb
DATAx interview, December 11, 2018
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The emergence of RWD sources: CPRD
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CPRD
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DECIDE - RW post marketing clinical effectiveness trial in a routine primary care
setting
A longitudinal, open labelled, pragmatic randomized 104 week multicentre trial of patients
with type 2 diabetes mellitus to evaluate the comparative effectiveness between dapagliflozin
and Standard of Care (SOC)

Type 2 diabetes
mellitus
patients aged
18-75 years,
HbA1c>6.5%
(48 mmol/mol)
uncontrolled on
1st line
Metformin

Standard of Care
GP Decision
to be
treated to
2nd line
treatment
on SoC

Randomisation
Dapagliflozin

N=872
Screening

Randomisation

2 year follow up
in routine care

https://clinicaltrials.gov/ct2/show/NC
T02616666?term=DECIDE&rank=2
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MHRA Scientific Advice
• Opportunity to discuss study design and data source
• face-to-face meeting at MHRA offices
• MHRA clinician and statistician attend if questions relate to study design
and data source
• open discussion
• official written advice
• Possible to have joint meetings with NICE
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CHMP Scientific Advice
• written advice provided by two countries
• discussed at SAWP meeting
• face-to-face meeting if issues are complex, not well elucidated or it is felt
the company would benefit
• official written advice
• Possible to have parallel advice from HTAs
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Conclusions
• There is no answer to “do regulators accept RWD”. It will depend on the data
source and the role of the data in the clinical development and the regulatory
decision.
• Differentiate between the data source and the study design.
• Methods develop, but there is no magic bullet to make potential biases disappear.
Open discussion recommended: don’t ignore potential bias.
• High quality and relevant data sources are emerging that offer greater potential
for use in clinical development and regulatory decision making.
• Abstract conversations about acceptability of RWE do not make progress.
Discussing specific data sources and methodological detail of specific proposals
for study design and analysis is enlightening.
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