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Environment Data and methods
G Increasing strength and ( Recognition that data arriving
demands of HTA/payers at HTA are sub-optimal,
(G Pressures for earlier access especially the key data on
to new medicines of value relative effectiveness
(; Possibility of more flexible (¢ Growing availability (at least
reimbursement and access in principle) of RWD
arrangements ( New methods to synthesize
€ Rare disease populations data and adjust for bias
more prominent, hard to fit G IT infrastructure: new
into trial paradigm possibilities for data
(G Willingness of regulators to collection and integration
engage
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* GetReal aimed to consider how robust new methods
of RWE collection and synthesis could be adopted
earlier in pharmaceutical R&D and the healthcare
decision making process.
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Analyse RWD to assess Include evidence on use Assess relative
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existing medicines existing medicines in new medicine in claims

o _ registration package and EMR database
Highlight shortcomings T T
in existing treatments Conduct network meta-
using RWE analysis to estimate Synthesize studies on

relative efficacy (or relative effectiveness vs
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, effectiveness) of new competitor medicines
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_ , medicine
effectiveness using
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File and launch . Post-marketing .

Development

/Plan early — consider adaptive pathways \

* Use historical cohorts to provide context for single
arm clinical studies

* Greater use of analytics to help design clinical trials
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* Future research agenda

* Collaboration and trust
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Methods
Original research @5 « Detection of bias

* Drivers of effectiveness Adjustment of bias
* Analytical methods Aggregate RWD in NMAs
* Prediction models Individual patient data in NMAs
* Methodological guidance

* Social media

» Patient-powered research Tools
networks (PPRNs)

\ *Software
*Checklists & templates

E Summaries *Design options for

e Literature reviews .. Case studies pragmatic clinical trials
* Study types mal . Retrospective analyses of
* Sources of data relative effectiveness issues

* Methods * Disease area specific issues
» Stakeholder views

*Illustrative examples — not a complete list of GetReal outputs
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RWE Navigator

The Toolbox

Methods to generate evidence on Effectiveness before launch
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BEWS Can retris i
the drivers of effectiveness {2} which explored 3 “gap” and provide explanations for this gap;
Assess the consequences of not {2} which explored effect-modification on the association between
addressing drivers of TfummeM; "
( effectiveness in the development =] i the efficacy of drugs (RCTs) vs. drugs
pation ¥* {abservational studies) N -
’\""vm“ eXper clinical experience in
ok field of interest may be usaful to

{1} generste hypothesis on potential drivers of effectiveness
{2} orafter a literature review, to identify DoE not retrieved by the review
and/or weigh the results of literature review with a clinical perspective
Data Analyses may focus on the exploration of
{1} & modification of drug's effect by potential DoE (related to patient's
‘characteristics, actual use of the drug or characteristics of the healthcare
system), using simple statistics [sub-group i
R T ey S TRl Under grant
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(3) 2 gzapbetwesn drugs' effect estimates in RCTs and drugs' effect 3nth Framework
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Ge’rOReal GetReal online course

"Real-Life Data in
Drug Development

The drug
development

landscape @

H-Eill Wurld Evidence

@

Real World Evidence Synthesis

v

weighting evidence

Changing drug development
timelines & generating
Jevaluating RWD in your
own work place

@

= describe the drug
development
[value) chain

> describe the
perspectives of
various
stakeholders on this
chain

> recognize the
migin terminclogy
used in this
research area &
explain the
difference between
efficacy amd
effectiveness

= understand what
is meant by RWE

= understand the
miain issues in
miowing RWE
generation to a pre-
launch envirenment

_----------------------------n_.._l‘

=

e L R ey

> name which main study
designs exist to generate

RWE and explain key
characteristics

> gxplain the importance
of knowing which are the
drivers of effectiveness in

real life

> explain which are the

main study design choices
influencing whether you

answer a relative
effectiveness or an
efficacy question

> recognize the main

operational challenges

involved in pragmatic

trials on drug treatment

effectiveness

> explain the interplay
between design choices

in a pragmatic trial,

operational feasibility and

the methodological
soundness of the trial
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> gxplain the concept and the
need for evidence synthesis

of drug treatment effects

> describe different sources

of evidence that can be

synithesized

> describe current methods in

evidence synthesis and in

predicting relative

effectiveness of drugs (both

incorporating RWD) and

understand their key
differences
> recognize the main

challenges and potential

limitations of these current

methods in evidence
synthesis

> retrieve the key information

from publications of real
world evidence synthesis

> discuss and evaluate ways
how to integrate real world
data into drug development

and decision- making

= describe the existing
frameworks for

regulatory/HTA decision-

making within clinical

development timelines,

with a focus on the

influence of different study

designs on the various
decisions to be made
> discuss new decision

mardels to the generation
of evidence ower time (for

example adaptive

licensing/managed market

entry)

= ponsider how alternative
study design options, and
their associated pros and

cons, fit into these decision

models

= gxplain how MCDA can
b= applied to the benefit-

risk assessment of a
medicinal product

.l

-

e

> describe the role,
perspectives and
requirements of key
decision makers

= identify trade-offs
between meeting the

needs of different decision

makers: Pharma RED,
regulatory agencies,

reimbursement agencies

= gxplain the potential for
different drug development

programmes, foousing in

particular on those which

make more use of real
world data (RWD)

> describe the different

ways in which RWD can be

used in development
programmes

= explain how to evaluaste
and pricritize development

programmes

= explain the process of
parallel Scientific Advice

and making submissions to

v, decision-makers

-
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About Step1: Clarify the issues Step 2: Find RWE options Use RWD Casestudies Background Glossary Directory of resources
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Putting real-world healthcare data to work

N W e

Real-world evidence (RWE) Navigator

Understanding GetReal and the

; _ RWE Navigator
The Real-world evidence (RWE) Navigator:

1 ol |
~

3 ' ',‘
-

- Is an educational resource: helping users to find out more about the potential issues in demonstrating
relative effectiveness of new medicines {referred to as ‘effectiveness issuss’.

- Provides guidance: guiding users to specific types of analyses or study designs using RWE to support '
the development of medicines. OO OO

- Is adirectory of resources: a comprehensive resource on the use of RWE in medicines, signposting to )
outputs from the GetReal projects and other authoritative sources of information on RWE.

The RWE Navigator has been designed for a wide variety of users. For example, pharmaceutical companies
may find it useful to increase awareness about the use of RWE among their staff members, or patients may
use it to understand concepts related to RWE and better understand challenges of using or generating
RWE

Step 1: Clarify the issues Step 2: Find RWE options Directory of resources



TReal-Life Data in

GG"’OReal Main purposes of the Drug Development
RWE Navigator

e An educational resource to find out more about the potential
issues in demonstrating relative effectiveness of new medicines
(‘effectiveness challenges’).

Clarify the Issues

* A guide to specific types of analyses or study designs using RWE
to support development of medicines.

Find the RWE Options

* A comprehensive directory of resources on the use of RWE in
medicines, signposting to GetReal outputs and other
authoritative sources. Directory of

Resources
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Clinicians Patients

HTA agencies Shared platform for

and payers Regulators

understanding and

collaboration

Researchers Pharmaceutical
companies
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existing RWD [l (study designs) | and synthesise | and credibility f§ in real world
8 y & evidence of RWD/RWE setting

Adjust for bias
in hon-
randomised
/obs studies

Governance of
RWD

Example key content categories
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Sources of

existing RWD

RWE Navigator / Use real-world data / Sources of real-world data

Sources of real-world data

Real-world data (RWD) is an overarching term for data on the effects of health interventions (such as
oenefits, risks or resource use) that are not collected in the context of conventional randemised controlled

*
*
¥

gk

crials (RCTs).

While definitions wvary, RWD tends to be structured. in that it has ‘data models' with data residing in a fixed
field, for example in databases and spreadsheets. RWD has maore in commaon with epidemiclogical data
than big data, which involves large or complex unstructured data sets, such as data from social media.
However, the term big data is sometimes used

RWD can be collected both prospectively and r
Data collected may include, but are not limited
outcomes and health-related guality of life.

beseanellis olce soforeime b,

Related links

Generating RWE including different

study designs
Summary of GetReal glossary of
terms and definitions

chpsaebypnal DIVAITY

Overview of RWD sourc

RWD can be obtained from experimental studidg

The different study designs that can provide R'W

Additional sources of RWD that may provide da
structured studies are listed below.

Table. RWD from existing sources

Patient registries

Healthcare databases
including electronic

health records

Pharmacy and health
insurance databases

Patient registrig
collect. analyse

patients with sg

Healthcare datd
systems into wi
laboratory data
in ‘real-world' (4
well as the relat]

more

Pharmacy and H
database syster|
killing and othe

monitoring of h|

also be used in

Patient registries

Healthcare databases
including electronic

health records

Pharmacy and health
insurance databases

Social media

Patient-powered

research netwaorks

Table. RWD from existing sources

Patient registries are organised systems that are used to prospectively
collect, analyse, and disseminate observaticnal data on a group of

patients with specific characteristics in common. Read more

Healthcare databases, such as electronic health records (EHRs). are
systems into which healthcare providers enter routine clinical and
laboratory data during usual practice. Healthcare databases can be used
in ‘real-world' (observational) studies to assess the benefits and risks, as
well as the relative effectiveness, of different medical treatments. Read

more

Pharmacy and health insurance databases are types of healthcare
database systems that are set up by pharmacists or health insurers for
killing and other healthcare administration and management. such as
monitoring of healthcare service use. Data collected in these systems can
also be used in medical research to assess the effectiveness of healthcare
interventions in ‘real world” observational studies. Read mare

Social media are internet-based websites and applications that enable
users to create and share content or to participant in social netwaorking.
They can provide patient perspectives on health topics such as adverse
events, reasons for changing treatments and non-adherence, and quality

of life. Read more

Patient-powered research networks (PPRMs) are online platforms run by

patients to collect and organise health and clinical data. Read more




Generate RWE

(study designs)

BEnce

RWE MNavigator /|

Generate real-world evidence

Conventional randomised controlled trials (RCTs) alone may not provide sufficient evidence of relative
effectiveness to support reimbursement decision-making. An estimation of how well a medicine may work
in the real world can be estimated from analyses of the existing RCTs. Howewer, it may be possible to
generate ‘earlier’ estimates of the relative effectiveness of the new medicine of interest in time to inform
reimbursement decision-making by analysing existing real-world data sources or by conducting new

studies to generate real-world evidence (RWE). For more information about the limitation
estimate relative effectiveness see here and here, for an overview of methods for predict
effectiveness in the real world using RCT data see here. and for more information about o
data sources see here.

Some experimental and observational study designs that could provide RWE are summar|
below. While some study designs may provide evidence on relative effectiveness, some

epidemiclogical’ observational studies may not be able to provide evidence of relative eff
Howewver, they may be useful te define the disease area and understand the natural diseal

provide information about a relevant comparatoer if there is no comparative data.

Since the quality and credibility of a study may have a significant impact on the reported
medicine and its interpretation, it is crucial to assess each study individually. whether or r)
element of randomisation. For more information about assuring guality and credibility of

Table. Study designs that may provide RWE

Experimental study designs

A pragmatic trial aims to measure the relative effeq

treatments in real-world clinical practice. It combiry
Pragmatic RCT

of RCTs with evidence of the added value of a treat]

routine clinical practice. Read maore

A population enrichment RCT includes patients typ

X X fram RCTs combined with predictive medelling teg|
Population enrichment RCT

better predict relative effectiveness in a real-world

Read more

Related links

RWD sources
Pragmatic trials

Comprehensive cohort study
(CCS)

Cluster RCT

Non-randomised controlled

trial

Observational study designs

Cohort

Case-control

Cross-sectional

Overview of methods for predicting
outcomes to bridge the efficacy-
effactiveness gap

o Azsuring aualitbv and eradibilite af

Cohort multiple RCT (cmRCT)
(also known as or trials within

cohorts)

cmRCTs are a type of pragmatic RCT that use a larg
patients as a source of participants for multiple RC

more generalisable study sample. Read more

Controlled before-and-after

CCS is a type of pragmatic RCT that includes participants who do
not consent to be randomised to the treatment group. This reduces

selection bias and improves generalisability. Read more

Cluster RCTs randomise groups of clusters rather than individual

participants as in traditional RCTs. Read more

Any experimental study allocating participants to different
treatments using a method cther than randomisation, such as

clinician or patient preference.

A cohort study follows a group of individuals over a peried of time
to consider associations between interventions received and
outcomes.

A study that examines associations between outcomes and prior
exposures by comparing pecple with an cutcome of interest to
those without the outcome. These are not often used for

interventions.

In a cross-sectional study, data are collected from a population or a
representative subset of a population at one specific point of time
or over a short period to examine associations between the
outcomes and exposure to interventions.

Similar to a case series. in which observations are recorded on a
series of individuals before and after receiving an intervention, but
this study design includes a control group.




Summarise

and synthesise
evidence

RWE Navigator / Use real-world data |

Summarise and synthesise real-world evidence :
Related links

s Overview of evidence synthesis and
NMA
» Cochrane handbook for systematic

Evidence synthesis

reviews of interventions
Evidence synthesis is the process of retrieving, evaluating and summarising the findings of all relevant

» Conducting a literature review to

explore and identify drivers of
available studies to support the evidence synthesis. For more information about systematic reviewing, see effectiveness

studies on a certain subject area. |deally, a systematic review is conducted to identify all the relevant

the Cochrane handbook for systematic reviews of interventions. (a description of a systematic literature

review in the context of exploring and identifying drivers of effectiveness is found here).

Meta-analyses may then be used to combine the estimates from the individual studies identified.

Network meta-analysis (NMA) is an extension of the standard, pairwise meta-analysis, and can be used to
synthesise results from studies that compare multiple competing interventions for the same condition.

For more informatien about evidence synthesis and netwerk meta-analysis see here.

Including RWD in evidence synthesis

Meta-analysis and NMA are usually limited to the synthesis of evidence from randomised controlled trials
(RCTs) because they are considered to be the most reliable source of infermation on relative treatment
effects. However, there is a growing interest in the medical community in incorporating evidence from non-
randomised studies (NRSs), patient registries and other real-world data (RWD).

This strategy is particularly appealing when there are few RCTs to answer a specific research guestion. It
may also be useful when the available RCTs do not align with the target population, prescription strategies
and/or primary outcomes of the research guestion (i.e. when there is an efficacy-effectiveness gap, see a

definition here).
Including RWD may be also be helpful to cennect disconnected networks of interventions (i.e. if trials
comparing interventions are not available) or to supplement existing RCT evidence when the results are

conflicting or evidence is limited.

For more informatien about incorporating RWD into an NMA see here. SI | de 24

rant
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of RWD/RWE

RWE Mavigator / Use real-world data / Assure guality and credibllity of RWE

Assure quality and credibility of RWE

The defining feature of a randomised contreolled trial (RCT), the random assignm
treatment groups. can ensure that characteristics of participants are similar in th
compared, when the trial is well conducted. This is most important when those
also have a direct impact on the effect of a medicine, such as the severity of the
called cenfounding variables or treatment effect modifiers). While there are non
metheds that are sometimes used to ensure equal distribution of these factors i
groups (such as matching), random allocation is particularly important as there
characteristics that influence a treatment effect that are not known.

Although other factors may influence the internal validity of a study. including ti
to treatment protocols and the measurement of cutcomes, the internal validity

conducted RCTs is likely to be high. providing mere reliable estimates of a medi

However, traditional RCTs are less likely to reflect the real world in the populatio
the way that interventions are administered or in cther factors (i.e. they may hay
external validity).

The use of data collected outside RCTs (real-world data [RWD]) may have better
validity. Howewver, the potential lack of internal validity and the potential for bias
uncertainty regarding the robustness of the data when used as a source of evidd
effectiveness.

The research leading to these r
agreement no [115546], resour]
Programme (FP7/2007-2013) a
www.imi.europa.eu
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Checklists for quality assessment

One of the key concerns about the use of evidence collected cutside RCTs is the guality of studies used.

In the field of evidence-based medicine. checklists are often used to assess the quality of different study
designs, aiming to ensure consistency across guality assessors. A number of existing checklists focus on
methodolegical quality, but some also incorporate broader elements such as those relevant to cost-
effectiveness analyses considered by payers or health technology assessment agencies.

A NICE Decision Support Unit technical support document (Faria et al 2015) has been produced ‘to help
improve the guality of analysis, reporting. critical appraisal and interpretation of estimates of treatment
effect frem nen-RCT studies® This decument includes a review and assessment of a number of existing

checklists for quality assessment of the analysis of non-randomised studies.

The table below includes a list of commoenly used checklists, organised by study design, some of which

were reviewed by Faria et al 2015

Table: Commeonly used guality checklists by study design

Study design® Quality checklists

Cochrane risk of bias tool

Randoemised
controlled trials
(RCTs)

CASP randomised controlled trial checklist

In the context of cost-effectiveness analyses:

ISPOR checklist for prospective observational studies®

ISPOR checklist for retrospective database studies®

Checklist for statistical methods to address selection bias in estimating

incremental costs, effectiveness and cost-effectiveness (Kreif et al 2013)®

Nen-randomised
study designs, NICE DSU QuUEENS checklist (for use on its own or to complement other

checklists)

controlled cohort,
contralled hoforo-
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effectiveness
in real world

setting

RWE Navigator / Use real-world data / Model effectiveness in the real world

Model effectiveness in the real world R .
elated links

Meodelling is commonly used to support decision-making by health technology assessment (HTA) agencies, « Overview of methods for predicting

particularly to predict treatment effects beyond the timeframe in the existing RCTs. outcomes to bridge the efficacy-
effectiveness gap
GetReal has examined two uses of modelling to address the potential gap between the efficacy of a Software for evidence synthesis or

treatment observed in RCTs and effectiveness in the real world: predictive modelling

« Extrapolating treatment effects to the long-term, using real-world data (RWD).

« Predicting effectiveness of treatments in a real-world population.

The figure below summarises how modelling can be used to extend RCT data over time or across
populations.

Figure. Use of modelling to extend RCT data.

Real-world Real-world timeframe
population rmm——— rm———
el
RCT timeframe I
Prediction for new population Prediction over time

For more information on methods for predicting outcomes to bridge the efficacy-effectiveness gap,

including a review of the existing literature and a summary of the approaches examined by GetReal see

here.
* The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
{ . . . . . . . . ’
ef Ia /lml\ %ggycaig\ées agreement no [115546], resources of which are FOT?OS‘?d of fma‘naa.I contribution from tlsel Fdrépz@ Union" s Seventh Framework
NS o linitiative Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu
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RWE Navigator / Use real-world data / Adjust for bias in non-rar and ional studi

Adjust for bias in non-randomised and observational studies

Studies that use non-randomised methods to determine who will receive different treatments (for example,

by clinician preference and patient suitability) may, as a result, have systematic differences between
participants in different treatment arms. When these differences, whether known or unknown, are also
related to the outcome they are considered to be confounding factors. For example, if participants in one
arm have more severe disease, they may respond differently to the treatment. Result
@ are less reliable and considered to be biased (this is called selection bias)

well-conducted randomised studies with an adequate study size should eli
wn differences between treatment arms which may influence the cutcome] methods
ias) due to the randomised nature of treatment selection.

e to control for some known factors where randomisation has not occurred
is biased results. for example by stratification or matching. but this is not all

hat do not use randomisation to control for confounding. statistical metho
esults and provide a less biased and more accurate estimate of treatment
still engoing on different methods to control for confounding; also, statisti
mnsate for unmeasured confounders. The methods can normally be categor|

nown confounding factors and those that adjust for unknewn coenfounding|

Below provides some of the more commonly known methods

Table. Summary of methods to adjust for either known or unknown confounding

Methods that adjust for known confounding

Regression adjustment
using regression Regression models depend on covariates (such as progn|
models (such as predict the outcome. Models are fit for both the treated
logistic regression samples, and the treatment effects are then based on th
models by prognostic between the predictions of the two models. Read more

factors?)

This method aims is to make the groups more comparal -

) R L ) Matching
. propensity score function to ‘weight’ the mean dependii
Inverse probability

covariates or prognostic factors (a propensity scoreis a
weighting (IPW)* o e ty

based on different patient characteristics). The inverse of
score is used to calculate a weighted mean. Read more

This method combines regression adjustment and IPW.
adjustment is made for the outcome, but not the treatm
resulting in a model being estimated for the prebability

Doubly robust
methods

treatment but not for an outcome. Read more

* ¥
* *
* *
i -

ek

methods
The research leading to these re{
/iml\ m%ivcaitri\ég agreement no [115546], resourcq
&—

o linitiative Programme (FP7/2007-2013) and

www.imi.europa.eu

Doubly robust

Related links

.

Regression based on

propensity score”®

disease risk score®

on a matched sample

Instrumental variable

Panel data models

Schmidt et al 2016 publication in
Epidemiology on methods for

adjusting for confounding in early
post-launch settings

This method combines regression adjustment and IPW. Regression
adjustment is made for the cutcome, but not the treatment selection,
resulting in a model being estimated for the probability of receiving
treatment but not for an outcome. Read more

This method uses the propensity score to control for correlation between
treatment and covariates: the method most often uses parametric
regression for the outcome variable. Read more

This method may only be sufficient when there are relatively few outcomes

(see here).

This method uses the disease risk score to control for correlation between

treatment and covariates.

Regression based on

This method may only be sufficient (and less biased) when there are
relatively few outcomes (Schmidt et al 2016).

‘While matching can be done in a study design, it can also be an analytical
method, aiming to ‘'match’ control individuals who are similar to treated
patients in one or more characteristic. This may be done based on a
propensity score. For a brief description and mare resources, see here.

This approach combines regression adjustment with matching, using the

Parametric regression

regression to control for any factors not adjusted for with matching. Read

more

Metheods that adjust for unknewn eonfounding

This is the most commonly used method to deal with unknown
confounding. This approach aims to find a variable (or instrument) that is
correlated with the treatment, but not directly correlated to the outcome
(except through the treatment). A causal treatment effect is identified by
wvarying the instrument. For a brief description and more resources, see

here.

This approach uses an individual as their own control at different time-
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RWE Navigator / Use real-world data / Governance of real-world data

Governance of real-world data

Related links

e increasing trend in collecting ‘real-world” healthcare information has raised concerns about data privacy « OECD 2015 publication on health
d the rules for using and protecting this data. Clearer policies are needed that allow data use but also data governance
stect the privacy of patients. Office for Health Economics 2015
review and recommendations
f ere are differences in the use and availability of health data across European countries, and in the Cole et al 2016 publication in Value in
G Ove r n a n ce O sctice and policies regarding access and use of data. In addition, data governance arrangements among Health on data governance for real-

2 OECD (Crganisaticn for Economic Co-operation and Development) countries are at different stages of world evidence

RW D velopment. (OECD review)

e OECD have identified eight key data governance mechanisms to support privacy and the protective use

data related to ‘collection, linkage and analysis' of health data:

coordinated development of high-value, privacy-protective health information systems (that
promote monitoring and improvement of healthcare quality and system performance and research

innovations for better healthcare and ocutcomes)

legislation that permits privacy-protective data use

open and transparent public communication

accreditation or certification of health data processors

transparent and fair project approval processes

data de-identification practices that meet legal requirements and public expectations without
compromising data use

data security practices that meet legal reguirements and public expectations without

compromising data use

a process to continually assess and renew the data governance framework as new data and new
risks emerge.

The Office for Health Economics (OHE) in the UK conducted a review of data governance arrangements in a
number of countries. It recommended that policies need to be clearer and also that a balance needs to be
struck between allowing data to be used to advance research and protecting the privacy of patients whose
data is collected.

The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant

ef *a /iml\ mrg%ivcaitri\ég agreement no [115546], resources of which are composed of financial contribution from t}Sal Fdréng‘ Union’ s Seventh Framework
pl NS o linitiative Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu
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RWE Navigator is...
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- NOT a decision-making/support tool
an educational resource g/supp

Does NOT replace formal scientific

a source of guidance advice

a directory of resources Does NOT guarantee approval, access

or funding
a shared platform
Methods tested still experimental

The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant

ef *a 2T\ |innovative agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
pl X lm!/ P,}?f.‘lf{?&g Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.
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Putting real-world healthcare data to work

N W e

Real-world evidence (RWE) Navigator

Understanding GetReal and the

; _ RWE Navigator
The Real-world evidence (RWE) Navigator:

1 ol |
~

3 ' ',‘
-

- Is an educational resource: helping users to find out more about the potential issues in demonstrating
relative effectiveness of new medicines {referred to as ‘effectiveness issuss’.

- Provides guidance: guiding users to specific types of analyses or study designs using RWE to support '
the development of medicines. OO OO

- Is adirectory of resources: a comprehensive resource on the use of RWE in medicines, signposting to )
outputs from the GetReal projects and other authoritative sources of information on RWE.

The RWE Navigator has been designed for a wide variety of users. For example, pharmaceutical companies
may find it useful to increase awareness about the use of RWE among their staff members, or patients may
use it to understand concepts related to RWE and better understand challenges of using or generating
RWE

Step 1: Clarify the issues Step 2: Find RWE options Directory of resources
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Scenario 1:
Clinician interested in

learning about patient
powered research networks

About Step I: Clarify the issues Step 2: Find RWE options Use RWD Case studies Background Glossary Dinctoryofrm

. 7

Data sources E

D  Generate evidence

Summarise and synthesise
evidence

Model effectiveness

Assure quality and credibility
Adjust for bias

Data governance

Software for evidence synthesis

and modelling
* The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
ef a 2T\ |innovative agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
pl L 8 m!/ mﬁ‘.’g{?&’g Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu



Scenario 1:
Clinician interested in

learning about patient

powered research networks

RWE Navigator
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benefits, risks o
trials (RCTs).

While definition
field, for exampl
than big data, w
However, the tef

RWD can be col
Data collected

outcomes and
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useful, when it’s
suitable, limitations
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feedback

Healthcare da

including ele

health record:

RWE Navigator / Use real-world data / Sources of real-world data / Patient-powered research networks

Patient-powered research networks

Whatisit?

Patient-powered research networks (PPRNs) are online platforms run and develeped by patients, patient
partners (such as patient organisations and advocacy groups) and other stakeholders, including carers,
clinicians and researchers. They are used to collect and organise health and clinical data focused on gither
a specific disease or multiple disease areas. The data can then be usaed in relative effectiveness research (to
compare different medicines). PPRNs place a strong emphasis on collecting real-world data (RWD) and
using patient-centred outcomes. They aim to better inform, and possibly accelerate. the decision-making

process in the assessment of relative effectiveness.
The key objectives of PPRNs are to:

tribute RWD to relative effectiveness research
ease patients’ involvement in research and allow them to contribute to or oversee the research

vities of their network.
of the usefulness of PPRNs in relative effectiveness research, see here.
PPRNs

DRnet was set up by the Patient-Centered Outcomes Research Institute (PCORI) in the US; it

funded and supported approximatealy 30 PPRENs across multiple disease areas.

ientsLikeMe develops data-sharing partnerships to contribute health data on a wide range of

Base areas, with the aim of the improving products, services and care for patients (see also

social media).

« CureTogether promotes patient-driven research by sharing information on over 500 medical
conditions. It focuses on patient-to-patient and patient-to-researcher communication on topics
such as sensitive symptoms and which treatment warks best for them (see also social media).

« The Accelerated Cure Project focuses on sharing information (biosamples and data from 3,000

patients) with researchers to accelerate research on multiple sclerosis.

Related links

- Surmmary of IMS review of PPRNs in
relative effectivenass research &
survey of key stakeholders

« PCORnet

« PatientsLikeMe

ccelerated Cure Project

+ US Government Accountability

Office review of PCORI

- Social media

rwe-navigator.eu

Links to authoritative
sources, GetReal
deliverables, full-text
publications

br grant

ramework
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pharmaceutical company

preparing an evidence
development plan for a new
medicine

About Step 1: Clarify thefﬂses Step 2: Find RWE options Use RWD Case studies Background Glossary

 How & why effectiveness differs from efficacy (the
‘gap’) and ‘drivers of effectiveness’

* Planning questions to consider for each aspect of
PICO (population, intervention, etc)

 Methods to explore the gap

e Exampl
xamples
* The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
ef a 2T\ |innovative agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
pl \lm!/ m?3§{?$g Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.
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Scenario 2:
pharmaceutical company

looking for options using
RWE

About Step 1: Clarify the issues Step 2: Find RWE oﬁns Use RWD Case studies Background Glossary

-

Find potential options using
RWE to address the
identified issues

The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant

ef *a 2T\ |innovative agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
pl L 8 lm!/ m?3§{?$g Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu
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Scenario 2:
pharmaceutical company

looking for options using

RWE Mavigator / Find a RWE Option RWE
Find a RWE Option

Find different opltions for using real-world evidence (RWE] based

identified using this site. Often these issues arise when generating M I D DE«CI!IGH—I‘I‘IEI(] ng pEI'!pEﬂtI'H'E
s Select the stage of development for your medicine {Early. Mid ar ope ratio na I : d eSign i ng _':_, Health technology assesirment

Read More —

EARLY | and executing studies
Strategy: programme (phase 2B/3) B orormacesticnrsearcn s deveioment
pla Nnn i ng pective loharmaceutical RED, Regulakors, HTA] is likely Lo E i
(end phase 2A/2B) Resd More —
Burces fincluding GelReal LATE

Select a RWE np%ﬂr more information and links bto rg
submission: regulatory
Select a de relopment stage. a p p rova I a nd
reimbursement

D Barly {stratdgy)
D Mid (operational) D Intervention Comparatar
D Late [submissions) D Dutcome

D Study design

The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
efpl a 'ml mo\}/gﬂ\g agreement no [115546], resources of which are conywposed of financial contribution from the European Union’ s Seventh Framework
o |initiative Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.
www.imi.europa.eu




RWE Mavigator / Find a RWE Option
Find a RWE Option

Scenario 2:
pharmaceutical company

looking for options using

RWE

Find different oplions for using real-world evidence (RWE] based on the izsue [or ‘effectiveness challenge’] you have

identified using this site. Often these issues arise when generating ‘early” evidence of relative effectiveness for a medicine.

Select the stage of development for your medicine {Early. Mid or Late) then
Choose a category of problem [sbwedy Population, defining the Inkervention and /or its Comparator. choosing an Oubceme

measure].

Tou will now see a list of possible issues (left column) and corresponding RWE options [right colurmnl.

For each issue you can see which type of decision-making perspective {pharmaceutical RED, Regulators, HTA] is likely to

fimd this issue relevant at this stage of medicine development.

Click ‘Read more’ to find out about sach issue.

Select a RWE option for more information and links Lo resources {including GelReal resources).

rwe-navigator.eu

Decision-making perspective

Health technology assessment

Read More —

Pharmaceutical ressarch and development
Read More —

Regulatary
Read More —

Select a development stage:

@ eony 1=1r=||-1-'1_iﬂ@

D Mid [operation

D Late [subrmission

Select a category:

O00 ®

Population @

Interven rabar
Outcome

Study design

efpfa G ez

o~ linitiative

The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu
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Structured summary

About Step I: Clarify the issues Step 2: Find RWE options Use RWD Case studies Background
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Clossary | Directory of resources

RWE Mavigator f Use real-world data / Generate real-world evidence / Study design: Pragmatic trial

Study design: Pragmatic trial

Whatisit?

Pragmatic trials aim to measure the relative effectiveness of treatment strategies in real-world clinical practice.
as first described by Schwartz and Lellouch in 1967. They provide evidence of the added value of a treatrment
strateqy in routine clinical practice, while maintaining the strength of a randomised controlled trial.

This entails the comparison of randomised groups of patients that are similar to the target group in the

characteristics that modify drug response, in the setting whegeethey would be treated in real life. The treatment

strategies for comparison and ocutcome measures should be relevans{ for routine clinical practice. The term
‘pragmatic trial’ is commonly used for try i : i

extraneous factors (for example, the effd Sect|ons coveﬂng What |t |S’ Why |t S i
maximise generalisability to a broader s )
useful, when it’s suitable,
limitations and stakeholder
feedback

For most new market-approved treatnms
insufficient to fully guide clinicians and
Pragmatic trials can help supplement t

- Sackett 2013 O

Related links

« Learn more about study design

considerations in pragmatic trials

- Pragmagic tool
= Niguwenhuis et al 2016 publication in

J Clin Epidemiol on the affect of
pragmatic trial design features on
features affect gz r, generalizability,
precision. or fed

ials publication
on pragmatic tr

= van 5taa et al 2014 HTA publication on

- s

Links to authoritative
sources, GetReal
deliverables, full-text
publlcatlons

F T e et g e rea e s

- Cohort multlple randomised

controlled trials (cmRCTs) / trials
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About Step I: Clarify the issues Step 2: Find RWE options Use RWD Case studies Background Glossary [Diréctory of resources

) 'r Data sources

D  Generate evidence

Summarise and synthesise

evidence @

Model effectiveness

Assure quality and credibility
Adjust for bias

Data governance

Software for evidence synthesis
and modelling

* The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
ef a 2T\ |innovative agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
pl L 8 m!/ mﬁ‘.’g{?&’g Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu



rwe-navigator.eu

RWE Mavigator / Use real-world data / Summarise and synthesise real-world evidence

Summarise and synthesise real-world evidence
Related links

Owverview of evidence synthesis and

MNMA
Cochrane handbook for systematic
reviews of interventions

Evidence synthesis

Evidence synthesis is the process of retrieving, evaluating and summarising the findings of all relevant studies
on a certain subject area. Ideally, a systematic review is conducted to identify all the relevant available studies
to support the evidence synthesis. For more information about systematic reviewing, see the Cochrane
handbook for systematic reviews of interventions.

Meta-analyses may then be used to combine the estimates from the individual studies identified.

Network meta-analysis ([MMA] is an extension of the standard, pairwise meta-analysis, and can be used to

synthesise results from studies that compare multiple competing interventions for the same conditicn.

Links through to pages describing

evidence synthesis methods and
network meta-analysis (NMA)

For more information about evidence synthesis and network meta-analysis see h

Including RWD in evidence synthesis

Meta-analysis and NMA. are usually limited to the synthesis of evidence from randomised ¢ Expla i ns Why you might consider

(RCTs) because they are considered to be the most reliable source of informatja

effects. However, there is a growing interest in the medical community in incorporisgg evi RWD in eVidence SynthESiS and Iinks
randomised studies (MRSs), patient registries and other real-world data (RWD). tO pages expla i n i ng hOW th is can be

This strategy is particularly appealing when there are few RCTs to answer a specific researd done
also be useful when the available RCTs do not align with the target population, prescriptio

primary cutcomes of the research question (i.e. when there is an efficacy-effectiveness gap, see a definition

| B —



rwe-navigator.eu

What technique for evidence synthesis are available to use?

The specific technique or analytical method used for the synthesis of evidence will depend on the nature of the data available, please
see the table below.

Links to relevant references
on issues not covered by

Link to page describing
method covered by GetReal

GetReal

work
See GetReal work and
RCT only See references here. See refprences here.
—_— references here. —_—
Source of data
Real-world data (with See GetReal work and
See reference: See references here.
or without RCT) — reference
§

= * The research leading to these results has received support from the Innovative Medicines Initiative Joint Undertaking under grant
B S N\ |innovative
* K e pl a m medicines

agreement no [115546], resources of which are composed of financial contribution from the European Union’ s Seventh Framework
N o linitiative Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution.

www.imi.europa.eu
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More information on evidence synthesis & NMA

Indirect treatment comparison and network meta-analysis

Mata-analysis Is a widely accepted statistical tool, used for synthasising evidence on the ralative effects of interventions
obtalnad fram muitiple individual RCTs. Howaver, the value of palrwise meta-analysis may be imited In real-worid clinical

‘Best practice’ for conventional indirect comparisons/network °b°"°‘ "‘"”:“ v ::‘" et
- . ndertaki N
meta-analysis using aggregate RCT data ¢ G

kon, B vs. C, may be carried cut
he carried aut Indrectly, by

Network meta-analysis (NMA) diagram below, for 8 vs. C there is

o scurces of evidence can be

Information on best practice for conventional indirect comparisons and network meta-analysis (MMA) is
summarised on this page, with links to useful resources.

For more information describing NMA see here. The GetReal review on NMA methods can be found here and
the articles identified in this review can be found here.

arisons
Nparsons
Ll -
Assessing the assumptions of NMA
MMA adopts the same set of assumptions as a usual (pairwise) meta-analysis, but also uses an additicnal
assumption that may be hard to assess, called transitivity (also called similarity or exchangeability) (Ades 2011,
Salanti 2012, Efthimiou et al 2016).
« Transitivity assumes that informaticon for the comparison between treatments B and € can be
cbtained via another treatment. A, using the comparisons A vs. B and A vs, C. ICTs may not caver a8 of the
« Researchers can assess this assumption by checking the distribution of effect modifiers across reatments (A-F) and 2 sot af

comparisens (Jansen et al 2011). but nat ail of the palrwise

« They can also use conceptual considerations, for example, checking whether the missing treatments
in each trial are ‘missing at random’ or whether the choice of treatment comparisons in the trials is

omparizon there may be direct and
I to synthesise all of the evidence
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Scenario 4:
Anyone looking to
understand more about
GetReal case studies

About Step Y: Clarify the issues Step 2: Find RWE options Use RWD Case studies Background Glossary | Directory of resources
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Detecting channeling bias

« Detecting channeling bias after launch - implications for comparative effectiveness studies: a case

study in anticcagulant medicines

« Detecting channeling bias after launch - implications for comparative effectiveness studies: a case

study in antihypertensive medicines

« Detecting channeling bias after launch - implications for comparative effectiveness studies: a case

study in diabetes

Alternative study designs

- Early pragmatic trials: a case study in chronic obstructive pulmonary disease

« Adjusting for drop cut from cohort multiple randomised controlled trial: a case study in

cardiovascular disease

« Maodelling and simulation of a population enrichment RCT: a case study in schizophrenia

Evidence synthesis and network meta-analysis

« Methods for network meta-analysis using individual participant data: a case study in depression

« Incorporating non-randomised studies in NMA of RCTs: a case study in schizophrenj

« Using BWE to connect 'disconnected’ networks of evidence and inform second-line ent

effects: a case study in rheurmatoid arthritis

« Using BWE to estimate relative effectiveness and inform trial design: A case study in =]

o sclerosis
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Incorporating non-randomised studies in NMA of RCTs: a case
study in schizophrenia

Related links

Metwork meta-analysis incorporating
RWE

Efthimicu et al 2016 publication in
StatMed on combining randomised
and nen-randomised evidence in an
NMA [TO BE ADDED]

Headings give context,
explain brief methods,
Schizophrenia is a mental disorder which affects the way a perso find | ngS/COhCl USionS,
abnormal social behaviour and may lead to difficulties in distingu . o .

imaginary. Schizophrenia has been ranked among the top causes Ilmltatlons Of case
Tandon et al 2008). StUdy,

There are a wide range of competing antipsychotic drugs availaly (a ny) Sta kehOId a

randomised controlled trials {RCTs) that assess most of the fEEd baCk
wide range of treatment comparisons, forming a netwgfk i FIp U0

Context <«

synthesised. The benefits of adding NB# a type of real-world data (RWD). to the synthesis is explained here.

Link to publications and
What was examined in this case study? deliverables

The aim of this case study was to assess existing methodolegy and develop new methods for combining
evidence from RCTs and NRSs in a network meta-analysis (NMA). Specific issues examined were:

«  How can inconsistencies between the different types of evidence (randomised and non-randomised)
e assessed?
«  What analytic methods can be used to incorporate RWE from NRSs into an NMA?
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Heather Stegenga: hea,the,(_._stegenga@hice.ong.u
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