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Executive Summary

This report aims to provide a review of differer
Real World Data (RWD) for early drug development and clinical effectiveness assessment, and in

doing so assesses the policies on RWD use, the context wliilcimn RWD is/ could be used, the

perspectives of stakeholders on the advantages, disadvantages, and obstacles encountered when
collecting and using RWD.

A literature review of documents published by relevant stakeholders in both academic and grey

literature, as well as stakeholder interviews were conducted to achieve this aim. Policies on

access to RWD avail abl e t helexttogihheaithrrecgrdeat i ¢ cl i ni
(EHR’" s), administrative claims databases, and s
country, state to state, and even institute to institute. Steps required to approve plans for real

world studies by the relevant boardsgovernance vargiccording to the contexts within which

such studies are conducted.

The majority of authors and interviewees refer to the need for harmonization of the type of RWD
to be collected and evidence requirements between different stakeholdemsell as the

methods/ tools for RWD collection and analysis. Some authors and stakeholders were of the
opinion that a vast collection of RWD is already available, whether through health surveys,
observational studies, administrative claims databasesHewever, since these different types

of data are collected for different purposes, they have their different strengths and limitations
which complement one another. Therefore, one way to ensure that we unlock the full potential
of RWD is by data linkeg

To allow for the systematic integration of RWD into decision frameworks for drug development
and drug assessment, increased collaboration must exist between stakeholders to:

1. Devel op a common understandiwogl a@andaddé&finitio
worl d evi dewocd’'d andidireesdl;
2. Reach consensus regarding the relevance of RWD for answering different scientific
guestions in different drug development and assessment phases;
3. Harmonise RWD evidence requirements during different drugajawent and
assessment phases;
4. Determine the best mechanisms for the governance of RWD collection efforts and
develop policies accordingly;
5. Standardise and provide guidance on tools, methodologies and strategies for RWD
collection and analysis.
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1 Introduction

During preauthorisation drug development phases, pharmaceutical manufacturers invest

considerable time and funds in conducting phase 3 clinical studies to provide robust data on the

safety and efficacy of their products. Such studies are designed asniaadalinical trials

(RCT"s) which typically have strict inclusion a
which experimental products are often conventionally compared to a placebo arm, rather than

an active treatment. Consequently, expernra products being presented for marketing

authorisation are accompanied by data that provides safety and efficacy data with very high

internal validity but whose results are perhaps not easily generalised to the broader, more

heterogeneous clinical pogilon (1).

Regulatory agencies are thus faced with the issue of making decisions based upon data with
inherent uncertainties on the aspects of reairld effectiveness. Similarly, HTA agencies and
healthcare payers often refer to R@dnerated evidence available hettime of initial
authorisation to pass judgement on the relative effectiveness of the new products. Therefore,
despite the high internal validity of R@dnerated evidence and its ability to robustly indicate the
safety and efficacy of new products,all$ short of allowing for extrapolation from efficacy to
clinical effectivenes).

Consequently, in the light of making decisions with high uncertainties ompostting

performance of newdrugs, regulatory and HTA agencies alike increasingly require applicants to
fulfil postmarketing data collection commitments (e.g. posirketing safety/efficacy studies,
risksharing agreement$$;4) Such data is better suited to answering questions on clinical safety
& effectiveness, owing to the fact that they are collected from patients representing routine
practice.

Attention for the postauthorisation evaluation of treatments in real world clinical practice has
been increasing in the past years; especially on altemaelinical study designs, analytical
methodologies for assessing relative effectiveness and the use of registries and electronic
healthcare data to do so. It may thus be possible to improve the value of information available at
initial market authorisatio by incorporating these techniques into faathorisation drug
development. If such data and methodologies could be harnessed in those early stages, drug
manufacturers would be able to direct drug development to areas where value is likely to be
highest br patients and health systems. In addition, regulatory and HTA agencies would be able
to make betterinformed decisions on relative effectiveness of new health interventions.

However, the incorporation of this reabrld data (RWD) in a peaithorisationenvironment is
fraught with ideological, political and methodological problems. Not only is there very limited
guidance on best practices to do so, discussions on, for instance, the type of RWD to be
incorporated, the implications to different stakeholsl@&then such new pathways to drug
development are adopted, and the different sources of RWD available remain in their early
stages.

The IMIGetReal project is a thrgear project initiated by the Innovative Medicines Initiative

(IMI) in January 2014 whiglims to address the questions surrounding the incorporation of RWD

in drug development and relative effectiveness assessment. The project is divided into 5 work
packages (WP), each one addressing specific questions for RWD collection and use. For instance

./7 5
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WP1 aims to establish a political framework for the assessment of drug development strategies
that provide evidence of relative effectiveness (for general information eG&tReal, for a full
list of WPRspecific objectives, please refer to http://wwmiigetreal.eu/).

As

part of WPl efforts, this report aims to

perspectives on using RWD for early drug development and clinical effectiveness assessment in
order to shed light on the possibilities the incorporation of RWD in both aspects. In more

specific terms, this review aims to thoroughly assess the available policies of RWD use, the
perspectives of stakeholders on the advantages, disadvantages, and obstacles encountered when
collecting and usg RWD, and the political and procedural considerations stakeholders should
bear in mind when incorporating RWD in drug development and relative effectiveness
frameworks.

Before

realworld data (RWD) reaorld evidence (RWE), and reairld study (RWS):

1 RWD is defined as an umbrella term for data regarding the effects of health interventions

(e.g. benefit, risk, resource ustc.) that are not collected in the context of conventional
randomised controlled trials. Instead, (RWD) is collected both prospectively and
retrospectively from observations of routine clinical practice. Data collected include, but
are not limited to, clinidaeand economic outcomes, patiergported outcomes (PRO) and
healthrelated quality of life (HRQoL). RWD can be obtained from many sources including
patientregistries electronic medical records, and observational stuids.

RWE is defined as the evidence derived from the analysis and/besigndf realvorld

data (RWD(5).

RWSd defined as all clinical studies investigating health interventions whose design does
not follow the design of a randomised controlled clinical trial and aims to reflect health
intervention effectiveness in routine clinical practice. Real world studiestdgpically

include randomisation of trial subjects, but there are exceptions (e.g. pragmatic clinical
trials). For the purposes of GetReal, #eatld studies include, but are not limited to, the
following: pragmatic clinical trials, narterventional observational studies, drug

utilisation studies, postuthorisation efficacy/safety studies. RWS, by definition,

generate RWD, which can subsequently be analysed and/or synthesised to produce RWE.

(5).

The definitions of RWD, RWE, and RWS used for this report have been developed with the
coopaation of all work packages of the Hd&tReal consortium as part of efforts for the cross
consortium glossary.

2 Methods (Literature Review)

This research aimed to gain insights into the policies and perspectives of relevant stakeholder
groups regardinghe use of RWD within the processes of drug development and relative
effectiveness assessment. A literature review of documents published by relevant stakeholders in
both academic and grey literature was used to achieve this aim.

pro

proceeding, it is importantddefingionsdfearl|l y e
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2.1 Stakeholder Groups Ident ification

For the purposes of the INBetReal consortium, eight relevant stakeholder groups were
identified as being important for the achievement of its aims, namely: Health Technology
Assessment (HTA) agencies, pharmaceutical industry, regulatoryead®#), academia,
healthcare providers, healthcare insurers/payers, patient organisations and other initiatives
using, or commissioning research on, RWD.

2.2 Literature Review

A systematic approach was used to search for relevant articles in both scientific literature and
grey literature. PubMed was the academic database selected for this literature review. In
addition, a handsearch was carried out in several academic joumelisding: Nature Reviews

Drug Discovery, Drug Discovery Today, the British Journal of Clinical Pharmacology, Clinical
Pharmacology & Therapeutics, and the WHO Bulletin. The search strategy used for the scientific
literature search in PubMed was:

G%GSOOAQSquIOG hw d3dARStEAYSéOGAlI 068 hw GNB3I
L2t AOCFwiAlFI080 ! b5 oal ¢! 3ASyOeé hw awS3dz I
aKérf(jKOrN£ LINE A RSNE wliAlF 06 hw GKSFfGKOINB L
62NI RhRIGNBIf 62NIR SOARSYOS¢ hw aNBFE 62N R
RFGFé hw aKz2aLAdlrt RIEGIFE hw aStESOGNRYAO KSIf
GSTFSOUADBSYySaaeéwiAl o8 hw alfdSNYylFGABS aiddzRe

G203 8MPEGIRSAATY NI BWAYRZAa0dzRee hw O2YLI NI GAGE
RS&AIYFwiALO60 b5 6402YLI NI GAGS STFFSOUADSYS
GNBf I GAGS STFSOUAGBSySaa FraaSaavYSyilié hw aSOAR

GO2YLINTTS@CA oSy Saaé oAl 080

To locate grey literature, websites of 7 stakeholder groups were consulted, namely: HTA

organisations, pharmaceutical industry, regulatory agencies, healthcare providers, healthcare
insurers/payers, and initiatives. Google Scholar also used for the search. When an option for

using a simple search engine on websites were available, this was exploited, using terms such as:
“real world data”, “real world evidence”, “clin
c omp arfaetcitvieveenfess” or “relative effectiveness”’
stakeholders whose websites were searched for grey literature).

Initially, the PubMed search yielded 353 hits while the grey literature search yielded 66 hits.
Search rsults from both scientific and grey literature were screened according toefireed
inclusion and exclusion criteria (see table 2 in appendix 8.1.1). Of the original 376 hits, 27 were
excluded due to their date of publication being before theflJanuary 2003, 5 were excluded

due to their being primarily focused on methodologies for evidence synthesis, and 306 were
excluded because they did not meet all inclusion criteria (see figure 1 in appendix 8.1.1 for a
diagrammatic representation of thmimber of search results).

A standardised data abstraction form was created in Microsoft Excel and used to locate
information in the 81 documents selected after screening. The main data elements included in
the data abstraction form were in the followidgmains:
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1. General information: e.g. author(s), publication year, document type, RWD sources
mentioned.

2. Policylevel information: e.g. definition of RWD, existing policies on RWD collection/use,
political considerations for RWD inclusion, procedwwakiderations for RWD inclusion.

3. Perspectives regarding RWD: advantages, disadvantages, context for implementation of
RWD.

4. Experience with RWD: practical obstacles for collection/ use of RWD.

(Seetable 3 in appendix 8.1.1 for data abstraction form domaimd elements of information)

The text extracts from articles used to populate this data abstraction form were then used for the
coding step described below.

2.3 Caoding Analysis

In accordance with the grounded theory approach in qualitative res@Ychcoding scheme
was developed based on the iterative assessment of data extracted to populate the data
abstraction form in the literature reviews.

The main codes developed were:

1 Definition of RWD
1 Policies on RWD collection/ use
9 Context for RWD collection/ use:
o Actual RWD collection/ use
o Perceived RWD collection/ use
Advantages of RWD collection/ use
Disadvantages of RWD collection/ use
Practical obstacles faced in R\illection/ use
Paolitical considerations for incorporating RWD collection/ use
Procedural implications for incorporating RWD collection/ use
For a list of all codes and sobdes generated, please see figure 2 of appendix 8.1.1.

= =4 =4 =4 =9

Coding was performed byaRithors (AM, AW). Discrepancies in coded segments were discussed
and adjusted based upon results of the discussions.

Finally, the codes were analysed to determine: the most recurrenta@iids (i.e. the frequency

with which they were mentioned) and thember of documents within which the sibdes

were mentioned. This was done in order to avoid the possibility of results being skewed by a sub
code that is repeatedly mentioned in a limited number of literature documents.

3 Results (Literature Review)
3.1 Included Documents

Of the 81 documents that initially met all inclusion criteria, 31 documents were found to contain
information on less than two of the domains described above, prompting the authors to remove
them from the final list of included documents. Therefore, 5SQudwmnts were ultimately

included in this literature review (see table 4 of appendix 8.1.1 for a list of included documents).

./7 8
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For an overview of the total frequency of mention per code, please see table 5 and figure 3 of
appendix 8.1.1.

For a summary ohe main recurrent themes mentioned for the codes context, advantages,
disadvantages, practical obstacles, political considerations and procedural implications, please
refer to table 6 in appendix 8.1.1.

3.2 Definition of Real -World Data: What is (RWD)?

In 60f the documents selected, RWD was defined as healthcare data collected outside the
context of randomi sed (@b2phThesedohdendshentioned i cal tri al
definition of RWD was healttare data collected in a narontrolled, noarandomised (i.e. hen

interventional) setting12-14). In one document, RWD was defined as healthcare data exclusively
collected in a nomxperimental setting15).

Examples for the types of RWD mentioned in selected documents includeterentional /
observational studies, pragmatic clinical trials, (electronic) patient registries, (electronic) health
records, administrative data, claims daiabs, health surveys and patigaported outcomes
(PRO" s) .

3.3 Policies on RWD collection/use
Government (UK)

Local Service Evaluations and Clinical Audits are two legal contexts where RWD may be obtained
(13) Local service evaluations are aimed at generating data on performance of local health care
centres, whereas clinical aud#tse part of aguality improvement proceghat seeks to improve

patient care and outcomes through systematic review of agamst explicit criteria.

Although there are no regulatory frameworks explicitly developed for the conduct of RWS, a
collection of guidance and rules exist for the conduct of clinical trials in general to protect the
dignity and welbeing of patients. Todgin with, all trials conducted as part of readrld projects
must undergo ethical approval by the National Research Ethics Committee. In addition, RWS
conducted in a primary care setting must comply with requirements of the NHS Trust Research
and Develoment departments which are responsible for research governance within hospitals
and primary care units.

In the United Kingdom, the Data Protection Act of 1998 stipulates that patient consent is
mandatory to gain access to identifiable medical recordseMenythe National Health Service
(NHS) Act of 2006 grants researcher access to identifiable patient data only in exceptional
circumstances and after the approval of the National Information Governance Board for Health
and Adult Social Care (NIGB).

Government (EU)

I n the European Union, a draft version of t he E
(DPR) has been published which will set the scene for policies on access to identifiable patient

data in Europ€16) A report that was published containing proposals by the European
Parliament’'s rapporteur on the then current dr a

./7 °
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“processing of sensitive data for hiddasorical, s
urgent or compelling as public health or soci al
pseudeanonymi sed data could only be used without =c
public interest?”, such as bioterrori sm.

Government (USA)

The Mediare Modernisation Act 2003 saw the birth of the Agency for Healthcare Research and
Quality (AHRQ), an institute devoted to conduct research on outcomes and comparative clinical
effectivenesg14). Furthermore, the American Recovery and Reimbursement Act (ARRA) of 2009
witnessed the donation of 1.1 billion U.S. Dollars to comparative effectiveness research (CER)
(20). Itis under this collection of mandates that RWD is often collected; whether by government
initiatives such as the Centre for Medicare and Medicaid Services (CMS) or thetBiue Bu
Initiative of the Department of Veteran Affairs (V&)), or by providing funds to healthcare
providers for RWD collection through the Health Information Technology argilGtiealth Act

(11) Furthermoresome states are creating-plhyer claims databases (APCD) which require
healthcare insurers, Medicaid, skihded large employer coverage plans and other health care
payers to make their claims data available to state government. This has been impteimer&
states, and 21 are considering laws to do the s@iig

It is important to note that the AHRQ cannot base its conclusions solely on CER evidence, but
must consider aamprehensive evidence bafE) Moreover, noARCT data such as
observational studies data is perceived as being of lower quality in comparison to other data
sources in the hierarchy of evidence adopted by the AMBQ

Access to RWD such as electronic health records or administrative claims data varies on a federal
level between institutions and from state to state as well. Longstanding federal laws of the
Departmentof Health (DoH) prohibit access to Medicare data available to CMS by entities with
“commer ci aT;17;20hIn additiors thesVA generally releases data only to investigators
with VA affiliation, rather than to entities outside of the VA, due to potential issuesewit

identification of patients from anonymised d#i&) On the other hand, Massachusetts, a state

with a high degree of transparency and data access for researchers, madtestified patient

data available to researchers under a data use agree(h&pt

Health Technology Assessment (HTA) Agencies

HTA agencies generally refer to a comprehensive evidence base that combines data from several
sources when assessing the clinical effectiveness of health interventions. TherefdR€Ton

evidence is also considered when performing health technology as=@s$21-23). Please see

citation 1 below for an example of this. Moreover, indnses when there are uncertainties

regarding the safety and effectiveness of new medications, additional RWD may be requested at

the time of initial reimbursement which would need to be collected within an agreexd time

period. The collected RWD wouleh be used for reassessment of clinical effectiveness at the

end of this period23;24) These arrangements are often classified as Market Access Agreements
(MAA’' s), Coverage with Evidence Development (CE
(P4P) schemd®25;26) Please see citation 2 for an example of such guidance.

./7 10
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I AGFrGA2Y MY &/ 2YyaARSNYGA2Yy 2F | O2YLINBKSyaiarg@dgsS S
process. Evidence of various types faom multiple sources may inform the appraisal. To ensure

that the guidance issued by the Institute is appropriate and robust, it is essential that the evidence

and analysis, and their interpretation, are of the highest standard and are transparent. The

evaluation of effectiveness requires quantification of the effect of the technology under appraisal

and of the relevant comparator technologies on survival, disease progression andeteettih

quality of life so that this can be used to estimate QAL ¥ECE, 201@2)

I AGFGARIYE Y QI NB Ay GKS AyadzZNBR LI O1F3S Ydzaad 02
FYR YSRAOFf LINY OGAOSQ ON-angWMdite2agswer; hdwavar, ONRA G SNR 2 v
a2YSOAYSa KI@Ay3a GKS NR2Y (G2 al & naReStpassiblelNE A RAY
to reimburse health care that does not fulfil the statutory criterion, on condition that data are

collected about the effectiveness of that care. Conditional reimbursement can promote the

collection of data and provide patients with ascespotentially valuable care. As of 1 January

2012 the Minister of VWS made conditional reimbursement possible and opted for conditional

SYGiNr G2 GKS o0F&aAaA0 LI O1F3IS AyaluSIR @N, O2yRAGAZY
2012(27)

Several HTA agencies adhere to a hierarchy of evidence that plade€Matata, such as
observational studies data, at a lower level than RCT(23124;28) As a result, RWD is regarded

as inherently being of lower quality thus conclusions made based on RWE are regarded as more
circumspect. Clinical effectiveness is thus rarely solely determined onsiseobRWR21-

23;28) Causality is also not determined on the basis of RWE. Please see citatimie\g for
examples.

I AGFGA2Y oY a! tS@St 2F a0OASydioeaistuIA RSy OS ol !
Level of scientific evidence (Levels | to 1V)

I- High powered randomised controlled trials, rretalyses, decision analyses.

Il- Low powered randomised controlled trials, or-ramdomised trials, cohort studies.

Il Casecontrolstudies.

IV- Retrospective studies, case series, descriptive epidemiological studies, and controlled trials with

0 A ¢HAS, 200724)

[ AGFdA2Y nY G¢KS KAIKSad SOARSYyOS tS@St Ara | ff2
within the framework of therapeutic studies. In some classifications, individual RCTs are further

graded into those of higher or lower quality. In thigext, the conflation of the quality of

concept and the quality of results has been criticized by some authors. The next levels include non
randomized intervention studies, prospective observational studies, retrospective observational

studies, norexperinental studies (case reports and case series) and, at the lowest evidence level,

expert opinions not based on scientific rationale. The Institute will adapt this rough grading

system to the particular situation and research question and, if necessaryi fireseore

RS Ic QWi® £201828)

I AGFGA2Y pY donfbiadnglaskPobbiingingzincéhripletéXolopand lack of a

clear denominator and end point occur more commonly irrarmadomised studies amebn

controlledd NA I £ & GKIFIY Ay w/ ¢adX LYFSNByOSa gAtf ySOSaa
treatmenteffects drawn from studies without randomisation or control than those from RCTs. The

potential biases of observational studies should be identified, and ideally quantified and adjusted

imy’ )
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for. When possible, more than 1 independent source of such evidenltetshexamined to gain
a2YS AyaArAaKd Ayid2 OGKONIGEI200RRAGE 2F yeé O2y Of dzaa 2

It is important to note that all guidance provided by HTA agencies does not dictate what sort of
RWD data should mllected, the RWS design, the data collection tools to be used, or the
statistical analysis methods to be useldwever, HTA agencies will consult with applicants on the
scientific questions that need to be addressed by RWS and the best strategiedesigdyg to
collect such data.

Pharmaceutical Industry

Several companies realise the value of RWD throughout the product development lifecycle and
have made statements in that regdddt;2931). In addition to this, companies publish the results
of completed and ongoing clinical trials in the public domain as a matter of (281j8Q)

No further documents were found plished that explicitly outline company policies relating to
the use of RWD. However, it is worth mentioning that several articles have been published by
employees of industry stakeholders relating to best practices in methodology for usin@RwWD
36).

Regulatory Agencies (RA)

In Europe, the UK and the USégulatory agencies are legally entitled to request-puatketing
commitments from marketing authorisation holders if doubts exist regarding the safety and
efficacy of their producté37-40). Such commitments can comprise a set of several different
activities;for example, the market authorisation holder may be requested to set up a patient
registry to monitor longerm safety of their product, conduct a pemtthorisation safety study or
postauthorisation efficacy study. Please see citations 6 and 7 bel@weomples.

Citaton6¢d ! NI A Ot S HHY ¢KS ! 3SyoOes FOUAy3I Ay 0Ofz2asS O
pharmacovigilance systems established in accordance with Article 102 of Directive 2001/83/EC,
shall receive all relevant information concerning suspected adverse retactiegicinal

products for human use which have been authorised by the Community in accordance with this
Regulation. Where appropriate, the Committee for Medicinal Products for Human Use shall, in
accordance with Article 5 of this Regulation, draw up oproo the measures necessary. These
opinions shall be made publicly accessible. The measures referred to in the first paragraph may
include amendments to the marketing authorisation granted in accordance with Article 10. They
shall be adopted in accordanwéh the procedure referred to in Article 87(3). The holder of the
marketing authorisation and the competent authorities of Member States shall ensure that all
relevant information concerning suspected adverse reactions to the medicinal products duthorise
under this Regulation are brought to the attention of the Agency in accordance with the provisions
of this Regulation. Patients shall be encourdgemmmunicate any adverse reaction to health
OFNB LINRPFSaaAzyl fa@f wS3AdzZ FGA2Y 9/ THCKHAANM

Citation7¢a ! YRSNJ aSOGA2Y pnpo6200odanttdeondictsa | OG X C5! 4
postmarketing study or studies or clinical trial(s) when the following conditions are met:

imy)’ )
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1. When the decision to require a postmarketing study or clinical trial is based on scientific data
deemed appropriate by FDA, including information regarding chernéatgd or
pharmacologicallyelated drugs; and

2. When FDA has found
a. before rquiring a postmarketing study, that adverse event reporting under section

505(k)(1) of the Act and the new pharmacovigilance system that will be established under section

505(k)(3) will not be sufficient to meet the purposes described in condition 3drelow;

b. before requiring a postmarketing clinical trial, that a postmarketing study will not be
sufficient to meet the purposes in condition 3 below; and

3. When the purposes of the study or clinical trial, as described in section 505(0)(3)(B),rare one 0
more of the following:

* To assess a known serious risk related to the use of the drug

* To assess signals of serious risk related to the use of the drug

» To identify an unexpected serious risk when available data indicates the potential for a serious
riske ¢ FDA, 201139)

Regulatory agencies provide guidance for the conduct of studies to address phase IV
commitments, which provide recommendations for the design and implementation ef post
marketing studie$39;42;43) This guidance also refers to other guidelines for good practices
generated by recognised pharmacoepidemiology sociatieh, as the International Society for
Pharmaceutical Engineering (ISPE) and the European Network of Centres for
Pharmacoepidemiology and Pharmacovigilance (ENCEP#H)) Please sedtation 3 below for
an example.

It is important to note that such guidance does not dictate which specific study designs, data
collection tools, or statistical analysis methods should be used. Instead, they provide general
principles for the implementatioof these steps. Please see citation 8 below for an example.

Citaton8a C5! R2Sa y2i SyR2NHES I aLISOATAO GeLS 27 a
safety studies that use electronic healthcare data because the choice should be made uniquely in

the context of the drug, the safety issue, and the specific hypotheses of interest. Investigators

should first establish the study questions of interest and then determine which data source(s) and

design are most appropriate to address these questions.igatess should discuss their

NI GA2Y IS F2NJ AaStSOGAY3I | LI NI AOdzZ ¢wDA (1 dzRé RSaA
2013

3.4 Context for RWD collection/use
3.4.1 Actual context for RWD collection/ use (Literature Review)

RWD collection and use for reimbursement activities, such as relative effectiveness assessment,
risk-sharing agreements and pharmacoeconomic analysis was the most noted actual context. A

highly recurring theme was collection of RWD in the context of caiipaeffectiveness

research and relative effective assessn{80;12;15;17;19;29;31;36;440). As payer’'s
demand for knowledge on drug utilisation studies,-liéalsafety and clinical efféveness to

inform payment decision increases, so does the need for RWD. This evidence, in turn, helps

payers to “better understand the outcomes of va
are most ben g49) Sucha tole torARWE 3 quitegptomifient with conditional

imy)’ )
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reimbursement, according to several auth(®;4750). Alternatively, RWD can also play a role
in pharmacoeconomic modelling of hisaihterventions by providing valuable input on costs,
resource use and utility valug8;12;14;15;19;22;31;45;47;51)

The second most recurring actual context for RWD collection and use was for regulatory
activities. The theme most frequently mentioned within this context relates to the role of RWD in
fulfilling postmarketing commitments. For example, RWS can be desigmetiect information

on longterm safety and effectiveness as part of phase IV;pasketing safety and
pharmacovigilance commitmen(8;8;10;11;13;13;15;17,21,29;47;5BWS can also

demonstrate compliance of prescribing patterns in populations approved in marketing
authorisationsor adherence to national guidance. In some cases, they can also inform a need for
treatment pathways, or license extension to a new indication or treatment popu(8tit3i47)

Collection and use of RWD during drug development was the thirdmesgioned actual
context(7;8;10;12;13;17;31;45RWD is used, amongst other things, to help drug developers
study the natural history of disease, define patient populationslifuical trials, standardise
outcome measurements, define spbpulations for treatment, understand treatment patterns
both pre- and at product launch, and, as previotstigted, longterm safety and effectiveness
outcomes.

Another context that receivedgeal mention was the use of RWD in drug utilisation studies to
investigate, for example, drug dosing in clinical practice, patient compliance, standard of care and
treatment flows in different clinical contex®;12;14;15;17;29;31)

3.4.2 Perceived context for RWD collection/ use (Literature Review)

The most noted perceived role of RWD was for informing appropriate use of health interventions,
allowing forthedei very of the “right medication, to the
(7;9;11,36,;46;5355). This can occur by tailoring of treatment pathways to specific sub

populations or disease states on the basis of RM/B6;55) or by providing patients with

possibilities to manage their own treatment based upon RONE)

The second most noted perceived context for RWD collection and use was drug development;
whether by aiding drug developers in understanding nahistbry of diseasél2;13;19)

identifying patient sulpopulations with highebenefitrisk profileg7), or identifying novel

disease relationships and therapeutic targéts,45)

The third most mentioned perceived context relates to use of RWE in either medical adaptive
pathways to patients (also known as adaptive licer(§R} or exceptional marketing
authorisation approaches, such as accelerated approval in the United States of America or
conditional marketing authorisation in the European Ur(@y9;45;52)

3.5 Advantages of RWD collection/use

The external validity (i.e. generalisability) of RWD was the most recurring ad\&r@abe
15;1820;31;36;43;45;46;561). Owing to the fact that RWS are conventionally conducted in a
non-RCT settinghey have more relaxed inclusion and exclusion criteria for trial subjects, often
no randomisation or treatment allocation procedures and are thus more representative of
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routine clinical practice. In addition, RWS conventionally include a larger, bstatier

popul ation than RCT’' s, i mplying that they are s
heterogeneity of treatment effects in clinical practi8gl3;15;19) RWS are also ofteonducted
over a |l onger time horizon than RCT’'s and as su

extrapolated to future effects when compared to RCT re&1f5)

The ability of RWD to address knowledge gaps presented byeR€&ated evidence was the

second most recurring advanta@g12;13;1820;43;45,47;62)For example, pragmatic clinical

trials by design can be used to identify ddigg interactions, overdosing or other forms of

inappropriate use of medicatioi47). RWE is also a valuable source of saietyeffectiveness

data in exceptional circumstances where RCT’'s a
(e.g. for the urgent reimbursement of a novel medication to treat -#hifsatening diseas€)9).

In more general terms, the generalisability of results of RWE contributes to filling what has

become to be knewheasi veeaeSsf gQiapdl ¢cthedobserveded by E
discrepancy between effects of a health intervention in routine clinical practice as compared with

the effects demonstrated i n2i2a8 domi sed controll

The third most mentioned advantage is the ability of RWD to allow for assessmenttefiong
effects and rare serious adversiects, owing to the larger number of patients for whom data is
conventionally available and the wider range of health outcomes measured when compared to
R C T(8;12;14;15;19;39;45;52;582). For instance, van Staa et Klungel refer to a recent safety
study on cancer risks of patients initiating different classes eflatiteticmedication using data
from the Clinical Practice Research Datalink (CQBBDThey also refer to the use of electronic
health record data for the prospective prediction of kbegn risk; more specifically, the
developmenif the QRISK score to predict theyHar risk for cardiovascular dise464).

It has been noted in several documents that collection and use of RWIB fdl timely

generation of valuable eviden€g9;11;13;14;14;15;31;49)n fact, the use of automated

outpatient pharmacy data, electronic health records by physicians, and applications on
smartphones by patients, can provide rale health datg7;9;14;49) This significantly reduces

the time needed to gather sufficient RWD for relative effectiveness siddigt) Moreover,

several authors mentioned that the uskelectronic health records, pragmatic clinical trials,

claims databases and existing patient registries for RWD generation is mesHamiate in
compari son t o(11s1816;81i4%5) or exampl&® @& Eusopean Alliance for
Personalised Medicine (EAPM) refer to the company Handle my Health which has the ability to
aggregate patient data from multiple health sma
packet before sending it to thdedicines and Healthcare Products Regulatory Agency (MHRA) in
the United Kingdom for reéime verification of data, potentially in the context of early access to
medicines schemd9). Another example concerns the recendlyblished findings of a RWS by
PatientsLikeMe, demonstrating that lithium did not affect amyotrophic lateral sclerosis. RWD for
this studywas selgenerated by patients of the PatientsLikeMe community and preliminary
results were published in peegviewed journal after only 9 months from study initiat{6B).

3.6 Disadvantages of RWD collection/use
The liability 8RWD to different form of biases (i.e. selection bias, information bias and

confounding bias) was the most recurring disadvantage mentioned
(1;12;14;15;18;19;22;28;31,;36;41%;47;4855;5862). Selection bias, defined by Delgado
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Rodriguez et Llorca as “the error introduced wh
tar get p(66) ectuaingidue mo'the convential absence of randomisation of patients

in RWS was the kind of bias that was most frequently associated with RWD
(12;14,;18;19;31,;36;43;44;581). One relevant example of how selection bias can lead to

incorrect conclusions is the survivor treatment selection bias in observational studiesidhvanti
therapy(67;6769). Typically in antilV studies, correlation of longeatient survival with the

treatment in question is mistakenly interpreted as evidence that treatment prolongs survival.

However, it is the fact that patients who survive longer have more time and opportunities to

decide on beginning treatment or gain as£¢o treatment that leads to such a correlation.

Several authors went on to indicate that, as a result of biases, the determination of causality
based on RWD should be done with caufion2;14;19;36;43;58;60;61pthers indicated that it
might be impossible to determine causality from RWD, despite the presence of statistical
methodologies to adjust for known and unknown confounders such as matetopgnsity
scoring, sensitivity analysis and prior event rate réié$52)

Thepoor quality of RWD available was the second most frequently mentioned disadvantage
(7;10;12;14,;15;19;31,;36;43;45;48;49;51;54;36romplete or missing dataaw/the specific

disadvantage highlighted in relation to poor quality of RIN[12;14;15;19;31;36;43

45;48;49;51;54;56)This pertained to, among other things, databases with incomplete
information (“gaps”) on certain collected el eme
outcomes, or missing lab dgtt4;43) The phenomenon of incomplete data can be related to the

type of healthcare database; for instance, claims databases inherently lack information on clinical
disease severity and lifestyle hal§it§). On the other hand, electronic healthcare records may

also have data gaps on clinical outcomes or have incormuatld medical diagnostic

information(45)

On a similar note, several authors have noted that despite the presence of many different

sources of RWD, such as electronic healthcare de@nd administrative claims databases, the

majority of these databases have not been established to collect information for research

purposes. For example, EHRs capture data on symptomatic outcomes of interest, but have little
information on mild symptomd&Researchers therefore need to remain aware of different types of

data sources and their corres(pI2Ax3L;43p | i mi tation

Another important disadvantage that received little mention is the availability of RWD and RWE
at the time of important decisiopoints in the product lifecycld2;14;47) For instance, at the

stage of reimbursement, payers often require data on theweald relative effectivenessf

new interventions that is usually not yet available for pharmaceutical industry.

3.7 Practical obstacles faced in RWD collection/use

Limitations related to policies on RWD collection or use was the most recurring practical obstacle
(7;911;13;15;17;19;31,36;43;48;51,55;56;59;70; 7lhe obstacles specifically related to

restrictive policies on RWD data access, and the lack of standard policy regarding patient data
privacy/confidentiality. Aauple of important examples of policies restricting access to RWD are

those of the Centre for Medicare and Medicaid Services (CMS) and the recent European Union

(EV) proposal for General Data Protection Regulation (DPR). The CMS, by policy, denies any

entt i es with “commerci al i nterests access to pat
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pharmaceutical industry from being able to access Medicare and Medicaid data-feorieal
research(17). On the other hand, a report that was published containing proposals by the

European Parliament’'s rapporteur on the then cu
statement “processing of s ensitificiregearchcpargoses f or hi s
is not as urgent or compelling as public health
thatpseudecanony mi sed data could only be used without
publ ic i nter est .”Onceagaig, this laas negative in@icationsron aagess to

RWD for researchers from several stakeholder gr@L§)sThis will be further discussed in the
following section (political considerations for incorporating RWD colléacsien

The lack of standardization of RWD collection methods and definitions of terms, as well as the
lack of harmonization (regionally and internationally) of required RWD data was the second most
frequently mentioned practical obstadl&9;10;12;31;45;47;51;52;957;62;71;72)

Costs, both monetary and nanonetary, were the third mosnhentioned practical obstacle to
implementing the collectioand use of RWD. The costs required for setting up the required
infrastructure for prospective RWS is substaiftidj12;14) Moreover, purchasing the licenses to
gain access to available RWD can also be prohif}ive addition to this, many organizations
internally lack the capacity to conduct RWS; a lot of time must be invested in training of staff
regarding data collection methods, set up sophisticated IT systems for data capture and analysis,
and external pdnerships are often required to complete such projét12;14;44;44;45)

3.8 Political considerations for incorporating RWD collection/use

Aspects relating to governance and accountability of RWD collection and use were the most
recurrent political consideration. Firstly, several authors raised the issue of the lack of clear policy
on which stakeholder(s) is/are responsible for RWD colleetidRWE generation; to what

extent should both public and private sectors be involved with funding, implementing RWD
collection, andanalysingt? (14;18;19) Secondly, bearing in mind the comparative nature of
many RWS’'s, who subsequently has the right to c
Should such a communication and dissextibn strategy be prelefined as part of the RWS

research contract42;44;47;70) The most repeated theme was that of policies on access to

RWD. Authors highlighted that public and privates sectors alike should develop, or adapt existing
policies to, among other things: clarify rights to intellectual property, clearly define andsddre
current policies on terms for access to RWD already available through data programmes/
initiatives, and determine how access to data is to be practically implem@h$eti1;13;17
20;42;45;49;55;70)Finally, patient data privacy and confidentiality also received notable mention
by several authors. Policies should address: who has access to-lestidaiata, circumstances

that necessitate thermnymisation of patientevel data, and the risk for-identification of

patients despite anonymisation of patiddentifiers (e.g. in a specific, limited population such as
veterans or orphan diseases patierfig)lL1;17;19;20;44;45;48;73)

The second most recurrent political consideration refers to the need for increased collaboration
among stakeholders on a number of iss{(#811;13;17;19;31,;36;47;49;52;61;7Hjrstly,

authors have stated that agreement must exist between HTA agencies and regulatory agencies as
to evidence requirements RWD should fulfil; phase IV;rpasketing studies conducted for

regulatory purposes caprovide very useful insights for questions on relative effectiveness

relevant for reimbursement decisions. Therefore, more dialogue needs to take place on
harmonizing data needs from these two stakeholder groups. Secondly, authors also state that key

./7 17



'Real-Life Data in
Get ( Real Drug Development

stakeholders (patients/ patient organizations, regulatory agencies, HTA agencies, pharmaceutical
industry, payers/insurers and academia) should come togetherdassagners of projects when
identifying RWE requirements and designing RWS’

Ambiguity regardaig the applicability of RWE to decisimaking was the third most mentioned
political issue. Due to several factors such as the lack of consensus among stakeholders on the
value of RWE and lack of guidance on using RWE in decahorg, ambiguity remairms how

RWE should be used decisiomaking processg®9;10;1215;60)

Receiving notable mention was the presence of a cultural barrier against the use of RWD. This

mainly refers to the adherence of certain stakeholders to the hierarchy of evidence, which

stiput es t hat RCT’s are the most reliable sources
hierarchy of evidence, RWE is automatically regarded as being of lower quality, thus of lower

value in decisiomaking. Although this perception is beginning to chaitgemains an

important political barrier to RWE adopti(i?-15;60)

3.9 Procedural implications for incorporating RWD collection/ use

Harmonisation and standardization of tools and methodologies for RWD collection and analysis
was the mostmentioned procedural consideration. This included standardizing terminology and
definitions of common terms, coding of outcomes and diseases, toalatibbcapture, as well as
statistical methodologies for data analysis. Additionally, the need for guidance development for
RWD collection and analysis was significantly mentigigj1114;19;36;43;45;47

49;54;57;72;74)

The second most mentioned procedural consideration relates to the educational and

infrastructural needs for collecting and using R{¥[9,10;14;15;19;20;36;45or example,

considerable effort first needs to be invested to set up an informatics platform for data

acquisition in healthcare ingtiions, data warehouses need to be established for data storage,

and tools for efficient and detailed analysis of such data need to be developed. Moreover, RWD
collectors, both researchers in the context of RWS or physicians in the context of cliniica, prac

should be adequately trained to do so.

Data linkage was the third mestentioned procedural consideration. Several authors mentioned

the need to |link data of the same type (e.g. frr
mobile health applicatits) but from different sources (e.g. different databases, different

countries) together, thus allowing for greater patient study populations, comprehensiveness and
continuity of coverage whesmnalysingatientlevel data(7;9;31;43;45;49)Other authors have

emphasi zed the need for |inkage of data from di
databases, to allow for the use of multiple data sources to investigate research qudstijtb$

This way, weaknesses of one type of RWD can be complemented by the strengths of another.

4 Methods (Stakeholder Interviews)
This research aimed to gain insights into the policies and perspectives of relevant stakeholder

groups regarding the use of RWD in the processes of drug development and clinical effectiveness
assessment. To do so, sestiuctured interviews with selectivebampled stakeholders were

conducted.
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4.1 Stakeholder Groups ldentification

For the purposes ohe IMIGetReal consortium, 8 relevant stakeholder groups were identified as
being important for the achievement of its aims, namely: Health Technology Assessment (HTA)
agencies, pharmaceutical industry, regulatory agencies, academia, healthcare providers,
healthcare insurers/payers, patient organisations and initiatives using, or commissioning research
on, RWD.

4.2 Semi -structured Interviews

Stakeholders from the 8 previousiighlighted stakeholder groups (both HaétReal partners

and external stakeholders) were selected and invited-mi@ieto participate in senstructured
interviews to provide their perspectives on RWD. Tailored questiees were developed per
stakeholder group and sent to participants who agreed to take part prior to the interview (see
appendix 8.2.2 for stakeholdspecific questionnaires).

The interviews were held over the telephone and laste@8@inutes. Witttonsent of
participants, the interviews were recorded and transcribed. Transcripts generated were used for
the coding step described below.

A summary of the interview was generated and sent to interviewees in order to verify whether
t he aut hoatisonsatefrptrltee i nterviewees’' answers

The sampling of stakeholders and interview protocol were compared to the consolidated criteria
for reporting qualitative studies (CORE)to ensure good quality.

4.3 Coding Analysis

In accordance with the grounded theory approach in qualitative res€éjch coding scheme
was developed based on the iterative assessment of transcripts of interviews. Tloedeain
formulated were:

91 Definition of RWD
1 Policies on RWD collection/ use
91 Context for RWD collection/ use:
o Actual RWD collection/ use
o Perceived RWD collection/ use
Advantages of RWD collection/ use
Disadvantages of RWD collection/ use
Practical obstacldaced in RWD collection/ use
Paolitical considerations for incorporating RWD collection/ use
Procedural implications for incorporating RWD collection/ use
Subcodes were similarly generated based on the grounded theory approach (please see figure 4
in appendix 8.2.1 for the detailed coding schemes).

= =4 =4 =4 =9

Coding was performed by 2 authors (AM, AW). Discrepancies in coded segments were discussed
and adjusted based upon results of the discussions.
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Finally, the codes were analysed to determine: the most recustdrtodes (i.e. the frequency
with which they were mentioned) and the number of stakeholders by whom thecslgs were
mentioned. This was done in order to avoid the possibility of results being skewed byodesub
that is repeatedly mentioned by a lieit number of stakeholders.

5 Results (Stakeholder Interviews)
5.1 Overview of Interviews

Interviews with 19 different stakeholders were conducted spanning 7 of the 8 stakeholder
groups: HTA agencies, pharmaceutical industry, academia, regulatory agencies, healthcare
payers/insurers, patient organisations, and initiatives (see table 7 in dpi@2d. for the

number of stakeholders per group and the number of interviewees per stakeholder). Healthcare
providers were approached for interviews, yet did not indicate their interest to participate within
a timespan feasible for the completion ofghdeliverable.

It is worth noting that of the 19 interviews mentioned, the first 5 were conducted as pilot
interviews, meaning that interviewees were asked to provide their feedback and comments
regarding the interview protocol.

For an overview of thedguency with which main codes were mentioned, please see table 8 and
figure 5 in appendix 8.2.1.

For a summary of the main recurrent themes mentioned for the codes context, advantages,
disadvantages, practical obstacles, political considerations anddpratémplications, please
refer to table 9 in appendix 8.2.1.

5.2 Definition of Real -World Data: What is (RWD)?

Approximately half of interviewed stakeholders defined RWD as healthcare data collected outside
the context of randomised controlled clinitcat i al s ( RCT's) conducted for,
regulatory studies.

The second moshentioned feature of RWD is observational healihe data collected in a nen
interventional, norandomised setting, i.e. from routine clinical practice.

Examples fothe types of RWD mentioned in sestiiuctured interviews include: nen

interventional / observational studies, pragmatic clinical trials, adaptive clinical trials, bridging

studies, (electronic) patient registries, (electronic) health/ medical recordsnpdiaries,

administrative data, claims databases and health surveys. Several stakeholders explicitly stated

that patientr e ported outcomes (PRO"s) and suppl ements
RWD sources.

It is important to note that definitivs and types of RWD provided by stakeholders sometimes
varied greatly. While some were still exploring the dimensions of what does or does not
encompass RWD, others had formulated specific operationalised definitions. This can be
demonstrated by some exarneg of the range of ideas expressed by the following stakeholders
when asked to provide their definition of RWD:
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would be everything from, notes on a patient record or data which is collected by a health

practitioner in a record system and then there is data that is gathered in like a hospital system,
adzYYFNAS&as O2RAyYy3 T2 N dBatenrSrgadisaton’ R NBA Yo dzZNESYSyY
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RCT. So it is a definition by exclusion. It more closely matches the population who will be

receiving the drug, or is actually derived from that population. So it is something that was not
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G2S 01a&asS 2dzNJ RSTAYyAGA2Y 2y GKS L{thw ONRGSNRAI @
collected outside of the conventional randomized clinical trial, including survey, administrative,
electronic medical record, pragmatic clinical triafisservational studies, and registries. We do not

focus so much on patient report outcomes or piggybacking instruments onto RCTs as part of our
RSTAYAGAZ2Y T yE@PHarmabe2ticdIAdusigBN) w2 5 dé

5.3 Policies on RWD collection/use

HTA AgencieFhreeof the five HTA agencies interviewed asserted that they can consult with
applicants on the following R\AfBlated aspects: the scientific questions to be answered by
RWD, the design of studies generating RWD and the data collection strategy. What HiE& agenc
would not do, however, is explicitly stipulate the type of RWD that should be collected (e.g.
patient registry data, or electronic health record data).

Policies for request of data varied considerably:

1 One stakeholder draws up binding legal contrbat&WD data collection

I One stakeholder always demands national RWD for economic assessment of intramural
drugs. On the other hand, RWD for assessment of therapeutic effectiveness is not
obligatory, and need not be national.

1 One stakeholder always demarid®rmation on study design and methods for data
collection when appraising data from observational studies.

1 One stakeholder maintains a stance of tolerance to RWD but does not directly ask for its
submission. The organisation asks for all data on a gigknology (e.g. in single
technology assessments) which would inevitably include RWD, especially in calculating
costs related to use of the technology.

One stakeholder referred interviewers to two guidelines published by the organisation that relate
to RWD. The guidelines outline steps for design of studies and how data resulting from such
studies would be analysed duringagsessment of the relative effectiveness of the technology.
Another stakeholder referred to one guideline that includes three papag on norrandomised
evidence (thus potentially RWD) and how it would be appraised by the HTA committee.

Results from the interview indicate that the acceptability of RWD for decisikimg remains
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controversial: available guidelines often clearlyestiaat nonrRCT evidence will be regarded
circumspect, implying that RWD would have a lower impact on deaisikimg.

All decisions on health interventions made by HTA agencies, whether influenced by RWD or not,
are published in the public domain as ateraof policy.

Pharmaceutical Industmll four stakeholders interviewed asserted that RWD was routinely
collected for the majority of products belonging to their organisations. Typically, RWD use and
engagement in its collection occurs during dilegelopment and as part of pastarketing
commitments or rislsharing agreements. One stakeholder added that use of existing RWD
sources (e.g. electronic medical records and claims data) is first made before de novo data
collection is begun. This de nowllection then aims to address gaps in current RWE available.

It is standard policy according to all industry stakeholders interviewed to attempt to publish the
findings from RWS in the public domain. One stakeholder added that though observational
studies on their own products are always published, there are stricter organisational policies
regarding publication of RWE of comparative nature. On the other hand, it is organisational policy
to attempt to publish RWE on disease pathways, burden of diseatsndard of care in the

public domain, since this would offer a peeviewed evidence base for future modelling.

Another stakeholder also attempts to register RWS that involve their products on
clinicaltrials.gov.

Regulatory AgencieAs is the case witHTA agencies, regulatory agencies can consult with
applicants on the scientific questions that need to be answered by RWD, the study designs of the
corresponding trials and the data collection strategy. Regulatory agencies will not stipulate the
type of RVD to be collected.

Guidelines published by regulatory agencies that relate to RWD generation are mainly those that

provide guidance on postarketing commitments. One stakeholder referred to guidelines for
postmarketing RWD studies and drug utilisastudies published by their organisation. This

stakeholder also added that new policies and guidance specifically addressing RWD should begin

to emerge as discussions regarding adaptive pathways to medicine authorisation (also known as
“adaptiverl|l "ommedsicmnge adapti ve (ba)tahovays t o pati e
reimbursement continue to evolve.

AcademiaAll three stakeholders interviewed expressed that it was standard policy to attempt to
publish the finding from studies involving the collection and analysis of RAWad&#mic

literature. However, the stakeholders also explicitly mentioned that they otherwise do not have
any direct policies addressing the collection and use of RWD.

Healthcare insurers/ payewsccording to the stakeholder interviewed in this group DRSV
systematically collected by the organisation across all members of the public health insurance
scheme. As is the case with HTA agencies, this stakeholder can consult with the applicant
regarding the design of the study and the scientific questions#ed to be addressed to prove
relative effectiveness. Eventually, however, the choice of the study design and methodologies for
data analysis are left at the discretion of the applicant. The stakeholder can, if needed, provide
the applicant with access RWD data collected by their organisation to conduct the studies.
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Patient organisation&he two stakeholders interviewaekre not directly involved in the

collection or use of RWD, and as such did not have explicit policies in that regard. However, both
stakeholders participated in discussions on the design angpsaft studies collecting RWD with

the aim of representing and protecting patient interests.

Initiatives:One of the two stakeholders interviewed indicated that findings from studies

collectig RWD are ultimately published either in the public domain or academic literature.
However this publication can be delayed due to the time needed for a political entity to reach a
decision based upon the study findings submitted. Moreover, it is standéeg that this
stakeholder will review all protocols for the commissioned RWS before its initiation. The second
stakeholder was not directly involved in commissioning or conducting/oel studies, and as

such did not have explicit policies in thatarh

Healthcare provider3here is little information in this report on policies for RWD use/ collection
for this stakeholder group, owing to the fact that no stakeholders agreed to participate in the

timeframe of the project as well as the absence afdome nt s on st akehol der s’ o
5.4 Context for RWD collection/use
5.4.1 Actual context for RWD collection/ use
RWD collection and use for the purposes of reimbursement activities was the most recurring
context. More specifically, the majority of HTA and industry stakeholders repeatedly indicated
that RWD played a notable role in the following three areas:
1. Asinpubon effectiveness in relative effectivene
part of REA modelling or to support models. For example, a combination of RWD and RCT
is used to conduct indirect treatment compar

model natural history of a disease, which is subsequently applied to relative effectiveness
estimated from RCT’' s.

2. As input for pharmacoeconomic (PE) modelling. According to one stakeholder, this is
particularly relevant for medicines with high budget imp&&/D plays a role in both cost
(resource use) and effectiveness data (establishing effectiveness in the control arm of the
model, or assigning utility values to health states based upon findings from observational
data).

3. Conditional reimbursement, espeltjaat the stage of rassessment of relative
effectiveness.

RWD collection and use during early drug development was the second most recurring context.
According to industry stakeholders, RWD is useful to study the natural history of disease, namely
to define patient populations, different health states, and disease progression. In addition, RWD
provides information on local treatment pathways, both in early drug development and before
product launch. This helps to provide valuable insight into potehadnelling bias and

confounding by indication for comparators, as well as potential channelling biases occurring after
product launch. Moreover, RWD is used to assess effectiveness of licensed alternative health
interventions in order to provide informah on patient populations or unaddressed health

needs.

RWD collection and use for regulatory activities was the third most recurring context, being cited
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by the majority of industry and regulatory agencies stakeholders. The theme that was most

notable wnder this code was RWD collection in the context of fulfillingpasketing

commitments to address uncertainty over safety and efficacy triggered by, for example, safety
signals in RCT’'s. This data col | errquirementsal mo st
by national regulatory agencies for posarketing safety and pharmacovigilance data. One

stakeholder also mentioned that additional data could alternatively be collected to serve other
purposes; for example, to provide basic epidemiologia da disease prevalence, or validate
assumptions made in pharmacoeconomic models.

5.4.2 Perceived context for RWD collection/ use

The perceived role for RWD in drug development was the most noted context. There was a
specific focus on two themes, namely the use of RWD to study natural history of disease and the
importance of findings from RWD analysis to inform the design of phaaks3For example,

RWD can help to better define disease states and stratify trial populations accordingly, inform
choice of comparators, define health outcomes to be measured and map out the network for
relative effectiveness of available comparators.

The use of RWD to forecast the clinical effectiveness of new health interventions was the second
most recurring context. For example, some stakeholders indicated that findings from meta
analysis of RCT results can be adjusted to a different populatielinea@ssuming that relative
effectiveness estimates are robust to variance in population characteristics). As previously
mentioned, RWD can contribute to modelling of esff¢ctiveness, both by providing potential
resource use costs or utility values €lifferent disease states.

The third most recurring context relates to the perceived use of RWD in analysiwgnidal
utilisation patterns of health interventions. For example, several stakeholders highlighted the
ability of using RWD to thoroughlyidy adherence to health technologies, which would
consequently allow for predictive modelling to forecast acceptance of a new health technology.

5.5 Advantages of RWD collection/use

The external validity (i.e. generalizability) of RWE was thefraqaently mentioned advantage.

Some stakeholders indicated that RCT's have st

generated do not represent safety and effectiveness of the treatment on the broader population
exposed to a specific treatmentdtinical practice, which might include patients with co
medications or canorbidities. They indicated that on the other hand, RWE is derived from
clinical practice, allowing for more accurate determination oflifeaéffectiveness of health
interventiors in a given population and extrapolation beyond this population. Other stakeholders
added that RWE might also allow for transferability of relative effectiveness estimates between
different countries or regions.

G¢CKSNB A& Of SI NI drontusingdWDJi deBns bf gorpldting th& bl Bffa i

yS6 RNHzZA 2N I ySé AYRAOIUAZ2Y 0SOlIdaS &2dzZQNB Ydz0

morbidities or canedications, so you can use the data generated there to augment or improve
labelling, forexample. So the prescriber out there gets more accurate and more complete
information about a new drug or new indication. So the added benefit is clearly completeness of a
GARSNI ' YR Y2NB &HReQuatmy Ager8y BLJ2 LJdzt F G A2y ¢
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The ability of RWD taddress the knowledge gaps presented by -Bé&iEerated evidence (i.e.
address scientific questions that cmentoned be ans
advantage of using RWD. Several stakehol ders r
efficacy-effectiveness gap, defined by Eichler et al as the observed discrepancy between effects

of a health intervention in routine clinical practice as compared with the effects demonstrated in
randomised controlled clinical trial§2). Stakehol der s al so emphasi z
conventionally too short to capture lotgrm adverse effects and loigrm therapeutic effects

of health interventions. In contrast to this, observational studies and &inggle trials, both

examples of realvorld studies, can provide critical information on ldegn and rare effects of

interventions.

5.6 Disadvantages of RWD collection/use

Due to the fact that RWD is conventionally collected in arandomised setting, theajority of
stakeholders mentioned that RWD is subject to the three main categories of bias (selection bias,
information bias and confounding bias). As a result, large uncertainties in findings based upon
RWD can prevent establishment of causality fronERWaddition, several stakeholders

mentioned that with some sources of RWD, such as registries, there is often no control group
against which absolute effectiveness can be determined. The lack of blinding in pragmatic clinical
trials can also lead to dsttion bias. Moreover, the absence of random assignment of patients to
treatments i n most RWS, in contrast to RCT’ s, i
important factor that must be kept in consideration when using RWE to estimate relative
effectiveness of interventions. One stakeholder mentioned that although individual patient data
can help account for confounding bias, it cannot help adjust for other forms such as detection
bias or attrition bias. A similar opinion was reflected by amattadeholder:

Gt I NI A Odzf Lranflotnisell gettirg KyQu kiyo®.WVe have tools and we have systematic
techniques to try to balance groups when we do studies without randomisation. But there is

always the possibility of residual confounding and unuredsconfounding that we cannot even

dzy’ R S NXE¢ PhagmBodutical Industry D

GLT L R2y Qi KIFI@S lye& ARSF 2F GKS LJ
Fo2dzi GKS 3ISYSNI fcHBAIAGQeRdyE 1&é 2 F (K

Numerous aspects dhe poor quality of RWD was the second most recurring disadvantage. To

begin with, some stakeholders emphasised that there is no common understanding between

di fferent organisations of “good quality” for d
exampe, even though some databases undergo rigorous quality checks (e.g. the Clinical Practice
Research Datalink (CPRD)), there rarely are any checks performed for electronic medical records.

As a result, many stakeholders have noted that RWD encounterealinfpri ce i s of ten “ me
of “low quality”. Data el ements collected often
care procedures and databases are frequently incomplete. The following quote from one

academic stakeholder demonstrates several ofpileiouslymentioned points:

a! & 6S 3 2-calleetedNRRVEZIhA igs8e thiere is very obviously not the expense, but rather
the data quality. We have looked at data routinely collected from primary care and in theory, you
get absolutely everythingha patient and that might not be accurate. There is quite a lot of data
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YR LIS2LX S 2F0Sy &dolecred W2 2 dzf RY
G ¢2dz R o0dzicAsademdaBdzZ R I f a2 NB

The lack of RWD availability was the third most recurring issue. The majority of stakeholders

referred to the absence of RWD availability at the time of initial reimbursement decisions, since

these mostly occur directly after marketing authdimaapproval. A number of stakeholders

also expressed concern on the low quantity of RWD available at the timassfassment of

relative effectiveness of health interventions in the context of conditional reimbursement. One
exceptiontothistrendthavas menti oned rel ates to application
indications, in which case RWD on adverse events can be abundant.

Stakeholders also indicated that key data elements on standard of care, such as hospital
treatment and drug dosing, are uslyanot available for specific disease areas thus necessitating
prospective data collection. The purposeful removal of several patient variables such as ZIP codes
or location when combining EHR and claims databases, often due to protection of patient priva
also limit patient followup across different databases. Both patient organisations interviewed
further emphasised that the unavailability of RWD is particularly evident for rare diseases, where
there are critical gaps of information on basic paranseserch as prevalence. Moreover, data on
diagnostics and treatment impact is usually not available for orphan diseases.

5.7 Practical obstacles faced in RWD collection/use

The lack of harmonisation and standardisation of several aspects of RWD collectisa aad

the most frequentlymentioned practical obstacle. According to stakeholders, there is generally
no coordination at an international level for RWD collection. In addition, there is an absence of
harmonisation on evidence requirements between diff¢itakeholders. For example,

marketing authorisation holders may face the situation of simultaneously conducting different
RWS' s t o-mdrketing conhmitrpents df RA and relative effectiveness requirements of HTA
or health payers/insurers . This uéis in tensions between the regulatory and reimbursement
dossiers of pharmaceutical manufacturers.

Ghy GKS NB3Idz I G2NE aARS G4KSNB FINB YlIyeéd NBaSI NOK
achieve getting it into the labelling so that we can prenuot those results. We think that there is

a huge hurdle at the Food and Drug Administration (FDA) at least in doing that. If the results of

w25 | IANBS gA0GK Ot AyAOlrt OGNARIFIf&A GKSYy GKSNB Aa y2
than we als consequently believe the gold standard is not the RWD. It is a real hurdle from that
perspective. It may be easier in the EU a little bit, as they seem to embrace the RWD a little bit
Y2NBE® C2NY¥Y GKS | ¢! LISNEH LIS OhamgcstEal lndds§yeD NB I f & gl y

The absence of standardisation of RWD data sources, data collection methods/ tools, data
analysis methods, and standard of care are examples of elements where concerns were voiced by
the majority of stakeholders. Moreover, a dearth irdgace on such topics was also mentioned.

G¢KS 20KSNJ KAyY 33 A-Bousé Wdether BuSther@ lary difierbidk 96 of Ratall | A Y
from different countries, different.. So you know it is very time consuming to run clear results from

more than oe specific piece of the data set that you can pull together. So to accommodate

Y2RSt&a A& | 1jdAGS GAYS O2yadzyAy3azr |jdagiS SELISyaA

Pharmaceutical Industry A
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G{GFYRFNRAT FGA2Y | f a2 BetaudekKofetiRésiedpecidligorf SOGA2Y Aa
physicians it is not so immediately clear how to interpret the data. We normally are open and

normally collect RWD from all the physicians that are able to prescribe it in practice, not just a

selection of physicians. Sdsistill an obstacle to standardize this way of data collection in a way

GKIFG AG IAGSa 2dzi a2 YSCHIRAgemdylC | yagSNI G2 2dzNJ |j dzS

Several limitations related to policies on RWD collection or use were the seconuentisned
practicalobstacle. These limitations revolved around the policies restricting access to RWD, the
lack of standard policy regarding data privacy/confidentiality, regulatory policies explicitly
stipulating that RWD can only be used for supplementary evidence thosrdiging researchers
from using RWD, and the cumbersome policies for gaining approval feromdistudies.

Ly GSN¥a 27 (Keparaocass to obdSgaality dlectrivric health care records,

across different countries. The (country X) is quite well organized and the (country Y) is quite

organized in terms of having research access to electronic health care records. In other parts of

GKS 62NIR @2dzQR KI @S G2 FTAYR I LINIYSN IyR (KSy
between maybe multiple parties in terms of that have access to some of the data. So it is a very

practical issue; each study needs the phase of collaboratibpaatnership building which is

2F0USY jdzZA S RAFFAOAA G (2 RePharnyiaReuticalzhdusry Ai A YS | YR

OA rationalisation of clinical trial regulations is needed to stop the madness and circus of people
FAL € Ay 3 ¢Reetémiafc2 NI & D¢

5.8 Political considerations for incorporating RWD collection/use

The presence of a cultural barrier preventing the full incorporation of RWD in denaory for

drug development and drug assessment was the most recurrent theme. The datuiex

mentioned refers to stakeholders’ regard of RWD
comparedtoRGIener ated evidence, as well as stakehol d
hierarchy of evidence which stipulates that i€ferated data is ofifgher quality thus of higher

reliability in decisiommaking.

For example, some industry stakeholders very clearly indicated that the acceptance of RWD by
regulators such as the FDA is perceived as very low. Some representatives of other stakeholders
like HTA agencies or healthcare insurers/payers hinted at similar issues, indicating that the
hierarchy of evidence is still in the mind of a lot of decision makers that affects the acceptance of
RWD substantially.

G C2 NJ (i K-BiakiRgSrCcanantisgiof, theieobviously the hurdle of the mind set. Some are
AdAtt O2y@PAYOSR GKIF(G 2yfeée w/¢Qa LINRPYGARS GKS | LI
them to look at observational datac Healthcare Insurer/ Payer A

Issues related to governance aratauntability of RWD collection and subsequent use were the
second most recurrent theme. More specifically, the points raised under this theme included:
who is responsible for RWD generation?; who should bear the cost of RWD collection?; who
controls accesto RWD?; and who should have access to RWD?. For patient representatives the
guestion on who should have access to RWD is particularly important.
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G,2dz (y206 SOSNR2YyS gAft AYYSRAFGSte& &arey az2K2 A
isgoingtdd2 Yy i N2 f (i K §PatiedtOfansatianB A (1 K ¢

One of the issues that was addressed by some stakeholders was the ambiguity regarding the
funding of the data collection. Although in many cases the applicant/company is responsible for
the datacollection, in some countries also public programs exist that contribute to the collection
of data. However, the selection criteria for receiving public funding do not seem to be very clear.

G¢KS 2yte gl & GKIFG @2dz O ysthatgoi Bay fodiit. SG, Kghtihowe 2 dz 3 S (i
S R2y Qi LIk & KSIfGdKOFINBS LINPOARSNE F2N) adooYAOGGAY
them. How do you tribute to the national burden of these healthcare providers to submit data that

is not necessarily need&® NJ LJ @ YSyYy (2 G Kl¢initidie BOSNE OKIF ff Sy3aAiy3

Some stakeholders indicate that trust between the different stakeholders is essential to increase
the acceptance of RWD and therefore increased dialogue between HTA, regulators and
companies is essential to bring the use of RWD forward. An example feethef an increased
dialogue is, according to some representatives from industry and regulatory stakeholders, that
requirements for RWD (for instance study design) for regulators and HTA are substantially
different and that this makes it very difficultdevelop a RWD program that provides a good

return on investment.

G{2 L g2dAR ale GKIG Y& &adz33SadArazya F2N AYLNROS
respect. Because there has to be a balancing of what value this RWD would bring to a certain
development and eh what needs they would fulfil on the point of few from the regulators, from

GKS 1 ¢! Qa | yR #QRegdlatankASen®2Y LI YA Sa @

5.9 Procedural implications for incorporating RWD collection/ use

The need to harmonise RWE requirememis standardize methodologies and tools for RWD
collection and use was the most recurrent procedural consideration. Representatives from
pharmaceutical industry, HTA and regulatory agencies specified different issues relating to a very
clear wish for harmdmation of RWEKenerated evidence. Some focused on common protocols

for data collection, for instance between HTA agencies in Europe, while others indicated that it is
very important to have this harmonization/standardization between all stakeholdersrandlo
countries. Some of the representatives of the pharmaceutical industry even indicated that a
harmonization across Europe was not sufficient; this should also include collaboration with the
stakeholders in the rest of the world (for instance, with BDA).

L OKAY]1l GKS 06A33Sad 2LIRNIdzyAGes SalLlSOAaArffe (K
and outside the US; better standardization of data collection in and integration

across the electronic medical record systems would be afigséatep, standardization across

countries and all the methodological considerations that are contemplated through numerous
STTF2NI & I NBE OSNIIFAyfte ONAIGAOI f¢PhamaacedticalR2 G KAy 1
Industry B

Additionally, the eeds for development of guidance and best practices for RWD collection and
analysis was notably mentioned, as demonstrated by the quote below:
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G9KZ IAFLAYydd AF w25 [NB 002YLIYyASR o6& 3J22R LINI
equivalent to Goodli@ical Practice (GCP) set for clinical studies, if we would make that available

for RWD, and from ISPOR there is something available guidance on this issue also.. if such good
practices would exist in working procedures, if we put more awareness amdthistribute it,

and that with academics we receive the messages on how to use it and when not to use this

RFEGlIZ X GKSyYy L (KA gRharmaBeutddl lyisurgr2PayérdxO K F dzNIi K S NJp £

Another procedural consideration that was considerably recurrastadequate linkage of RWD

from different sources. This mainly refers to the coupling of data currently available such as
electronic health records, claims databases and patient registries by using patient identifier data.
Stakeholders seemed to be quitéarested to build on existing data, referring to all kinds of

sources such as claims data, electrical medical, health, patient records (EMR, HER, EPR) and bio
bank data. However, some of these representatives also indicated that they fear that tges linka

is difficult to achieve. Some are even quite sceptic because they feel that completeness of data is
very important and very difficult to achieve, in order to control for confounding biases.

6 Discussion

As demonstrated by the results of both the literature review and stakeholder interviews, the
collection of RWD and subsequent analysis/ synthesis to produce RWE is becoming increasingly
evident in the field of drug development and relative effectivenesssament. Authors and
interviewees alike have indicated, with great degree of overlap, both the actual and perceived
contexts for RWD and RWE use in drug development (e.g. to determine natural history, define
subpopulations with better benefitsk profiles, inform the design of pivotal trials), drug

regulation (e.g. fulfilment of posharketing commitments, conditional marketing authorisations
and adaptive pathways, examining drug utilization and adherence to approved indications) and
drug reimbursement (g. as inputs for resource use and effectiveness data for
pharmacoeconomimodelling relative effectiveness assessment, and marketing access
agreements).

However, despite this apparent consensus on the value of RWD and RWE, there remains a

fundamental diagreement and lack of consensus regarding the definition of RWD. Different

authors and stakeholders have quite variable, and sometimes contradicting, ideas over what RWD
comprises. A recurrent example of contradiction is the association of RWD by somiatavit

being collected in a nerandomised, notinterventional setting, and by others as data being

collected exclusively in a nexperimental setting. The second condition implies, therefore, that

only observational data from retrospective registry coher or EHR’' s can be ¢l ass
whereas data from other study designs such as p
studies with prospective data collection and experimental protocols are not.

Another example of a critical ideologicahflict exists between the two most common
definitions for RWD encountered; the first bein
and the second bei ngnddmdedtnesn ctoe 1 veen teidonmal as etotni n
again, these differing ocepts raise controversy around certain types of RWS, most prominently

the PCT. Patients in PCT's are initially random
results allow for shifting of responders/ rogsponders to other arms. Yet dependimgvehich

of the two definitions one chooses to adopt, PCT would either classify or not classify as a RWS,
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thus a source for RWD. Controversy also exists
as RWS's, as a third e xldempxplieitly exSladensupplermenthlor s and
studies, while others do not or are even unaware of their consideration as RWS. Until consensus

is reached amongst all stakeholders on the definition of RWD, the types of studies that qualify as

RWS and data sourcedhwiso remain debatable.

A cultural barrier clearly presents itself against RWD and RWE, thereby affecting the acceptability
of RWD among stakeholders and the applicability of RWE to denigkimg in drug

development and relative effectiveness assesgmdany stakeholders still adhere to the

concept of a hierarchy of evidence which places data from RCT on a level abB@Tnaata.

Due to significant limitations of RWD, such as their liability to bias (both known and unknown
confounders) and the po@uality of RWD often collected, HTA agencies and RA explicitly state in
their guidelines that inferences made relating to effectiveness of health interventions that are
based on RWE will be regarded as being more circum@224;28) This has been published
repeatedly in review documents and mentioned frequently during interviews. Therefore, even
though the value of RWD and RWE is becoming increasingly apparent in lightafatieris of
RCIgenerated evidence on clinical effectiveness, the cultural barrier described lowers their
impact on decisiomaking thus further discouraging other stakeholders from investing in RWD
collection.

Some may argue that adherence to sucheaanchy of evidence should not be used to

automatically dowrgrade RWE in decisionaking, especially in circumstances where disease
characteristics yield RCT'"s an unfeasible study
orphan diseases, where igsurelating to low prevalence and ethics (e.g. absence of alternative
treatment) restrict possibilities for conductin
and HTA agencies alike have resorted to RWE for degisking throughout the product

lifecycle. In brief, a single, static model for a hierarchy of evidence may be too simplistic an

approach for decisiemaking. Stakeholders therefore should discuss the relevance of RWE in

answering scientific questions in varying settings. Accordingyasaiternative hierarchies will

need to be developed that adapt to the context within which evidence is generated.

Policies on access to RWD available through PCT
forth vary dramatically from region tegion, country to country, state to state, and even

institute to institute. As previously demonstrated by results of the literature review, recent

policies on data access in the European Union (EU) will lead to a restrictive environment for

researchers sdéng access to pseugmonymised patient datg@;16) whereas in the United

Kingdom (UK), the NHS can allow (in a fexe@tions) researchers access to patientl data

without patient consent after approval by the NI@&B). The CMS in the USA forbids entities with
“commerci al interests” fr oanthastare efMassachgsetEMS pat i e
does not deny researchers access tadbmtified patient data, so long as researchers sign a data

use agreementll1;17;76) Researchers in the U.S. can also alternatively gain access to data for
commercially insured patients or Medre Advantage populations. The presence therefore of

such a noruniform, but generally restrictive, policy environment poses a great barrier to

healthcare researchers from all stakeholder groups who wish to conduct RWS.

Steps required to approve plarg RWS by the relevant boards of governance also vary
according to the contexts within which such stu
Service Evaluations and Clinical Audits in the UK require no approval by national ethics boards, as
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opposal t o ot {L& ISimiRWSH tlee USA, whether an established RWD network/
database is classified as a public health surveillance activity or research activity has a great
influence on whether it is comnips by the privacy provisions of the Health Insurance Portability
and Accountability Act (HIPAA) or the Common Rule for protection of human s(itggdtss
therefore no surprise that stakeholders would be discouraged to face the cumbersome task of
gaining approval for RWS in the midst of a myriad of governanceusésict

In addition to this, many important issues relating to the governance of RWD collection and use
remain glaringly unaddressed by any policy documents found during the literature review. These
include issues on which party(s) should bear the costu Bollection and RWE generation?
Should this vary from context to context (e.g. RWE in-aytteorisation phase where a
pharmaceutical company is still in product development vs. RWE for the determination of quality
of healthcare delivery by health cgyeoviders to inform reimbursement decisions by healthcare
payers/ insurers). Consequently, who should own the RWD generated by such efforts, assuming
that costs (both monetary and nanonetary) are to be shared by several parties? Apart from
some rare, geeral guidance on data ownership processes in docunéBi44) answers to such
critical questions, and many others, remain to be formed. The ambiguity created in the absence
of such answers will only discourage stakeholders from ingastRWE generation.

The majority of authors and interviews have referred to the need for harmonization of the type of
RWD to be collected and RWE requirements between different stakeholders, as well as the
methods/ tools for RWD collection and analySisrrently, RWE requirements vary between
stakeholders such as HTA agencies and regulatory agencies. Much of the evidence generated to
fulfil postmarketing commitments of regulatory agencies, such asqughbrisation safety/

efficacy studies (PASS/ BAEan also provide very important insights into questions posed by

HTA agencies in reimbursement discussions. However, little dialogue exists between these
stakeholders to harmonise their RWE requirements, leading to a tension between regulatory and
reimbursement dossiers, as well as a duplication of efforts by pharmaceutical industry. Guidelines
issued by both stakeholder groups also remain quite general and do not directly address RWD
related issues. It should be noted that different stakeholders h#fesadit mandates and goals

to fulfil (for example, patient organisations versus HTA agencies, or healthcare providers versus
HTA agencies). Therefore, though harmonisation of RWE requirements across all 8 stakeholder
groups mentioned in this report woule lideal, in reality it would be quite difficult to achieve.
Alternatively, it would be worthwhile to start harmonising RWE requirements amongsetsafb
stakeholders in the first instance, for example, regulatory agencies, HTA agencies and
pharmaceutichindustry.

On the other hand, several pieces of guidance are available that address the design and conduct
of RWS' s such as ph ar(37d0484d)pMultd-stakehaldereansodid st udi e s
such asstrengtheninghe Reporting oDbservationastudies in Epidemiolog®TROBE) and the
International Society for Pharmaceutical Engineering (ISPE) have also published valuable guidance
for the conduct of observational studies. Other consortia such as OMERACT and the COMET
Initiative which focus on the development and propagation of core health outcome sets for such
studies can provide valuable guidance for RWD collg@ti©id8) Furthermore, guidance and

expertise can be found regarding RWD collection meftmals; the EU project Patient Registries
Network (PARENT), lists available registries in Europe and is currently in the process of developing
guidelines for the establishment of diseagecific registries. Meanwhile, initiatives sucthas
Pharmacoepidmiological Research on Outcomes of Therapeutics by a European Consortium
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(IMI-PROTECT), European Union Adverse Drug ReactiohBRELDObservational Medical

Outcomes Partnership (OMOP), and the Canadian Network for Observation Drug Effect Studies
(CNODBSxplore the possibilities for the combination of heterogenous EHR databases to allow

for standardized querying of multiple RWD sources. Finally, th@dieal project also aims to

provide clear guidance on best practices for evidence synthesis anorketetaanalysis of

RWD. Perhaps outputs from initiatives and consortia such as these can provide a foundation upon
which to achieve standardization of RWD collection tools and analysis methods. To echo the
opinions of the majority of stakeholders intewed, we also hope that harmonization and
standardization can be achieved on a regional level (e.g. across the EU) and subsequently proceed
to become global.

Some authors and stakeholders were of the opinion that a vast collection of RWD is already

available, whether through health surveys, observational studies, administrative claims

databases, etc. However, since these different types of data are collectltfdent purposes,

they have their different strengths and limitations which complement one another. Therefore,

one way to ensure that we unlock the full potential of RWD is by data linkage. This linkage could

be between RWD of the same type, but ofedlént sources, as is the case with efforts trying to
combine het er o-FROTECT,ADE,IMROP; and CN@DES). Alternatively, and

more importantly, the linkage could be made between RWD of different types. Prime examples of

RWD databases thatlaé¢ eve t hi s aS$entind, theeNatfobaAPateeQekhtied i

Clinical Research Network (PCORnet) and the NIH
Distributed Research Network (NIH Collaboratory DRN). Data linkage from different sources

automati cally increases the size of the potential
possibilities for statistically robust findings on a range of health outcomes and rarédriang

adverse/ therapeutic effects. It is, however, important to keepindrhat there are several

challenges that make achieving data linkage practically difficult including: insufficient patient

identifying information, notstandard coding of medical terminology, intgrerability of

different electronic formats of databas&uctures, and different privacy regulations associated

with different databasegl1;45;76)

Cultural barriers, ambiguities on policies, unanswered gquestions on governancexairidal

research, lack of harmonization of RWD definition and R@(Eements, and lack of

standardization of reakorld research methods create significant scepticism regarding the

conduct of RWS, use of RWD and incorporation of RWE in drug development and relative
effectiveness assessment. In order to overcome tiiseased collaboration between

stakeholders from all groups to address these issues is hecessary. Trust among stakeholders is a
crucial facilitator for this increased and transparent dialogue among one another to achieve this.
One context within which weelieve this stakeholder collaboration can take place is in that of
adaptive pathways (also known as medical adapt:i
licensing(52). In this model of drug development, pharmaceutical industry, HTA agencies,
regulatory agencies, patitsi patient organisations, and healthcare payers/ insurers jointly

design plans for cyclic generation of evidence during the early stages of drug development. This
co-designing of evidence development plans (both RWE and RCT evidence) fosters a climate of
transparent dialogue in which accountability is shared among stakeholders and evidence
requirements are harmonised.

6.1 Strengths
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This project aimed to conduct a review on the policies and perspectives of stakeholders on RWD
collection and use by combinifigdings from stakeholder interviews and a literature review. This
approach provided the authors with a chance to compare and contrast the results of two well
acknowledged qualitative research methods. Consequently, conclusions reached are
substantiated by stronger evidence basis.

Moreover, the prior identification of important stakeholder groups and subsequent consultation
with other GetReal work package 1 (WP1) members on the choices made regarding the groups
helped ensure that we have a comprehensmmalti-stakeholder view of policies and perspectives
on RWD.

Incorporation of grey literature along with academic literature in our search strategy helped
ensure that critical documents such as policy statements, guidelines, and news articles related to
RWD and RWE, which typically would not feature in academic databases, were not missed.

6.2 Limitations

Only one academic database (PubMed) has been searched for academic literature on RWD.
Moreover, a comprehensive systematic review of all websites of ttak&elder groups for

grey literature was not feasible in the timeline of this project. Nevertheless we have hand
searched recognised academic journals in the pharmaceutical innovation and policy arena (e.qg.
Nature Reviews Drug Discovery, Drug DiscovelgyTthe British Journal of Clinical

Pharmacology, Clinical Pharmacology & Therapeutics, and the WHO Bulletin) and have
purposively sampled websites of 7 different stakeholder groups to avoid overlooking critical
literature.

The ability to capture the fyberspective of a stakeholder is theoretically not possible unless a
significantly representative sample within an organisation is interviewed. Therefore, it can
correctly be argued that the stakeholder interviews conducted were inadequate to thoroughly
assess stakeholder perspectives. In an attempt to account for this, approached stakeholders for
this project were specifically asked if they would like to recommend & invite other colleagues to
participate. Eventually, 8 of the 19 interviews did includergnmum of 2 people per stakeholder,
and 2 of the 9 included three interviewees per stakeholder.

Results from one critical stakeholder group that are missing from this report are those of

healthcare providers. Bearing in mind how important providers arellecting RWD at the

different points of primary and secondary healthcare, we regret that interviews with stakeholders
could not be planned within the time span of this project and that there was a dearth on

|l iterature of pr ov authersalssreatise that the absenceoofithiRWD. The
stakeholder group is an important limitation.

7 Conclusion

The recognition of the importance of RWD and RWE in deaigikimg throughout drug
development and drug assessment continues to grow. RWD camaifigradvantages, such as
increased external validity (generalisability) of study results, and better assessmentefifong
health outcomes and rare adverse effects of health interventions. However, it is also liable to
many forms of biases (e.g. selentbias and information bias) and much of the data currently
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available is incomplete or of poor quality. Additionally, many unresolved political and procedural
issues exist that strengthen the cultural barrier against RWD collection and use in decision
making. This subsequently leads to reluctance on behalf of stakeholders to invest in RWD.

Therefore, in order to allow for the systematic integration of RWD and RWE into decision
frameworks for drug development and drug assessment, increased collaborasbaxisii
between stakeholders to:

6. Devel op a common understandiwogl andadeafinitie
worl d evi dewocd’'d andidireesdl;
7. Reach consensus regarding the relevance of RWD for answering different scientific
guestions irdifferent drug development and assessment phases;
8. Harmonise RWE requirements during different drug development and assessment
phases;
9. Determine the best mechanisms for the governance of RWD collection efforts and
develop policies accordingly;
10. Standardiserad provide guidance on tools, methodologies and strategies for RWD
collection and analysis.

In doing so, one would be able to overcome the current scepticism around RWD incorporation in

decisioamaking, improve the quality of RWD collected and therelrgase confidence of all
stakeholders in the considerable potential RWD bears.
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8.1 Appendix1l i Methods & Results Supplement for Literature Review

8.1.1 Tables and Figures

Table 1 - Websites of stakeholder groups searched for grey literature

Stakeholder Group

Stakeholder

HTA Agencies

National Institute for Health and Care Excellence (NICE)

Zorginstituut Nederland

Haute Autorite de Sante

Institute for Quality and Efficiency in Health (IQWIG)

Agencia Italaina de Farmaco

Canadian Agency for Drugs and Technologies in Health
(CADTH)

Centre for Practice and Technology Assessnuts)

Pharmaceutical Industry

GlaxoSmithKline

Pfizer

Merk, Sharp & Dohme (MSD)

Novartis

Genzyme

Regulatory Agencies

European Medicines Agency (EMA)

Food and Drug Administration (FDA)

Healthcare Providers

The Federal Join Committee BB)

European Hospital & Healthcare Federation (HOPE)

The Standing Committee of European Doctors (CPME)

Healthcare Payers/ Insurers

European Social Insurance Platform (ESIP)

Zorgverzekeraars Nederland

Cai sse national e dtevallleurdas s |
salaries (CNAMTYS)
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Association of Standing Health Insurance Funds (GKV
Spitzerband)

Patient Organisations

International Alliance of Patient Organisations (IAPO)

European Patients’ Forum

Initiatives

PatientCenteredOutcomes Research Institute (PCORI)

International Society for Pharmacoeconomics and Outcor
Research (ISPOR)

Clinical Practice Research Datalink (CPRD)

New Drug Development Paradigms (NEWDIGS)

Institute of Medicine (IOM)

Health Technologissessment International (HTAI)

National Institute for Health Research (NIHRYA Program

Quintiles

McKinzie

PriceWaterhouseCooper

National Pharmaceutical Council (USA)

RAND Corporation

Ernst & Young

PatientsLikeMe

Centre forMedical Technology Policy (CMTP)

Centre for Medicare and Medicaid Services (CMS)

Eye for Pharma

Computer Sciences Corporation

Association of British Pharmaceutical Industry

European Alliance for Personalised Medicine (EAPM)

Paraxel

TheGalen Institute

Table 2 - Inclusion and exclusion criteria for document selection

Inclusion criteria

Exclusion criteria

Document is published between Januaty 1 | Document does not meet all inclusioriteria
2003 and July 102014

Document is published in English Document only focuses on methodology of

RWD analysis, best practices of evidence
synthesis, or evidence synthesis
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Inclusion criteria

Exclusion criteria

Document focuses on Real World Data in the
context of healthcare, including a specific foc
onuse of RWD in the context of drug
development and drug assessment

Document is either a scientific article, opiniot
article, editorial, report or guideline.

In the case of a scientific article, opinion artig
editorial, report or guideline, the documie
must be published in a peeeviewed
publication.

In the case of a guideline or report, the
document must be published on the official
website of a recognised institute/organisatior

Pubmed = 353 Papers for screening

Grey Literature = 66 419

Papers excluded
1. Date = 27

Papers for full text

review
81

2. Inclusion not met
= 306
3. Focus on methods =5

Papers excluded

Papers included
50

Figure 1 - Flowchart of search strategy results

<} aspects of Data
Abstraction Form = 31

Table 3 - Domains and information elements included in the data abstraction
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Domain

Information Element

General Information

Primary Author

Date of Publication

Document Type

RWDSources Mentioned

Perspective (Personal vs. Institutional)

Policylevel Information

Definition of RWD

Existing policies on RWD

Political implications for incorporation of RW

Procedural implications for incorporation of
RWD

Perspectives RegardifyvVD

Advantages of RWD

Disadvantages of RWD

Context for practical implementation of RWD

Experience with RWD

Practical obstacles in collecting/ using RWD

Solutions to practical obstacles

Table 4 - List of documents included in literature review

Primary Author| Date of Document Title
Publication

Alemayehu, D.[ 2011 Examination of Data, Analytical Issues and Proposed Methods for
Conducting Comparative EfWoedct
Dat a”

Annemans, L. [ 2007 RealLife Data: A growing Need.

Association of | 2011 Demonstrating Value with Real World Data: A practical guide.

British

Pharmaceutica

Industry

Barker, R. 2010 A flexible blueprint for the future of drug development.

Berger, M. 2010 Comparative Effectiveness Research

Berger, M. 2014 Optimizing the Leveraging of R¥&brid Data to Improve the
Development and Use of Medicines

Carpenter, W. | 2012 A framework for understanding cancer comparative effectiveness
research data needs

Dol ez al|2008 Realworld data in Czech Republic 2008

Dubois, R. 2012 Looking at CER from the Pharmaceutical Industry Perspective

Eichler, H. G. | 2012 Adaptive Licensing: taking the next step in the evolution of drug
approval

Eichler, H.G. | 2011 Bridginghe efficacye f f ect i veness gap: a
addressing variability of drug response

Epstein, M. 2007 Guidelines for good pharmacoepidemiology practices (GPP)
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European 2014 MEP's Briefing Paper 202019 Legislature.

Alliance for

Personalised

Medicine

European 2010 Directive 2010/84/EU of the European Parliamant and of the Cour

Commission

European 2010 The ENCePP Code of Conduct for Scientific Indepenaietce

Medicines Transparency in the Conduct of Pharmacoepidemiological and

Agency Pharmacovigilance Studies.

European 2012 eHealth Task Force Report: Redesigning health in Europe for 202

Union

Eye for Pharmd 2014 Real World Data Report, 202814: How Real World dasae being
used to change the pharmaceutical business model.

Foltz, D. 2013 RealWorld Data Research: A case for action.

Food and Drug| 2013 Best Practices for Conducting and Reporting Pharmacoepidemiolg

Administration Safety Studies Using Electrodigalthcare Data.

Food and Drug| 2011 Postmarketing Studies and Clinical Triltgplementation of Section

Administration 505(0)(3) of the Federal Food, Drug, and Cosmetic Act.

Freemantle, N.| 2010 Realworld effectiveness of new medicines shoulctkaluated by
appropriately designed clinical trials

Fung, V. 2011 Using Medicare Data for Comparative Effectiveness Research:
Opportunities and Challenges

Garrison, L. 2007 Using RealVorld Data for Coverage and Payment Decisions: The
RealWorld Dda Task Force Report

Healthcare 2014 Accesss to Federal Health Data+ A key imperative for improving h

Leadership and health care.

Council

Heranowski, T.[ 2008 Realworld data and transferability of economic evaluations in Pola

Holve 2012 A tallorder on a tight timeframe: stakeholder perspectives on
comparative effectiveness research using electronic clinical data

HOPE 2013 Towards patienfocused financing for healthcare provision

IQWIG 2009 Working Paper: Modelling

IQWIG 2013 General Methods

Kalo,Z. 2008 Real World Data for Pharmacoeconomic Evaluation in Hungary

Keohane, P. | 2011 The Reality of Real World Data and its Use in Health Care Decisid
Europe

Knottnerus, J. | 2010 Real world research

Luce, B. 2008 Can managed care organizati@astner with manufacturers for
comparative effectiveness research

Merck 2013 Merck and Israel's Maccabi Healthcare to Leverage Uniqué\RRelal

Database to Inform Novel Health Approaches
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Mohr, P. 2012 Looking at CER from Medicare’

Neely,J.G. 2013 Practical Guide to Understanding Comparative Effectiveness Res:
(CER)

NICE 2013 Guide to the methods of technology appraisal 2013

Novartis 2014 Leaders in Clinical Trial Data Transparency

Olson, N. 2013 Introduction to the use of Observational Data

Palozzo, A. 2012 New drugs: How much are they worth? The Italian registries: a mg
to evaluate appropriateness and effectiveness

Paraxel 2012 Unlocking the Value of Observational Research.

Pleil, A. M. 2013 Using Real World Data in Pharamcoeconomic Evaluations: Challe
Opportunities and Approaches

Rawlins, M. 2008 De testimonio: on the evidence for decisions about the use of
therapeutic interventions.

Romio, S. 2013 Realworld data from the healtdecision maker perspective. What a
we talking about?

Sanofi 2013 Main Sanofi positions on CSR topics

Tesar, T. 2008 Using realvorld data for pricing and reimbursement decision withir
the Slovak republic

Turner, G. M. | 2014 Real World Dara and psomise for medicine and research

Umscheid, C.A[ 2010 Maximizing the Clinical Utility of Comparative Effectiveness Resez

van Nooten, F.| 2013 Use of relative effectiveness information in reimbursement and pri
decisions in Europe

van Staa, T. P.[ 2013 Background Paper 8.4 Rétd data and learning from practice to

advance innovation

Fiaure 2-Codina Scheme for Literature Review
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| 3
Project Edit Documents Codes Summaries Mem Project Edit Documents Codes Summaries Memos
WBB XS DLUENRE DT, apd KL OLVURNE DT
£ Code System
- I3 Code System

j Code System =

<21 RWD Definition
=1-2(Z2 RWD Policy
[E1-o(Z2 Government & Initiatives (Refing)
‘(31 International Agreements
(=3 USA
Lo [Z2EUS UK
O[3 HTA Agendies
1 Industry
-2[Z} Regulatory Agendes
-2(=2 Healthcare providers
<0(=2 Payers/ Insurers
= (__.' Context for RWD Use
+]- (=g Actual
= E.‘Perceived
-0 Appropriate Use
EI C‘. Drug Development
-0 (=g Natural History of Disease
(=g Drug Use Trends
i ..:(Za Drug Adherence & Persistence
EI (__'. Adaptive Licensing
i (=g Conditional Marketing Authorisation
-0 =g Quality of Care
-0 =g Pharmacoecnomic Analysis
= (__.' Advarﬁages of RWD
(=g Generalisability
1 Addressing gaps in RCT's
Long-term & Rare Effects
- 0f=a Timely data generation
0= Cost-effective c.f. RCT's
4 Fadilitated Trial Procedures

4 Broader Range of Health Outcomes
-0(=4 Effectiveness vs. efficacy

= (__.' Disadvantages of RWD

EI (=4 Bias & Uncertainty

i (=4 Selection bias
i[5 Interpratibility of Results
=l = I [¥Ean |2
Figure 3 - Literature Review Coding Overview

Table 5 - Overview of coding for literature review

& Selection bias
¢ Len(Eg Interpratibility of Results
[=-(Zg Data Quality
(=a Incomplete Data
-0 =4 Data Availability
-0(=g Purpose for Collection
(=g Practical Obstadles for RWD Use/ Collection
(- (Za Policy Limitations
(=8 Patient Privacy
=g Access to Data
Lack of Harmonisation & Standardisation
(=a Lack of Guidance
=1 (Zg Mon-monetary Costs
o (Z8 Infrastructural Issues
(=g Monetary Costs
-(=g Data Linkage

. lf__:.' Political Considerations

=a Governance & Accountability
(=x Right to data access
(=% Patient Data Pivacy
(=2 Responsibility
(=g Communication & Dissemination
(g Increased Stakeholder Collaboration
-0(=g Applicability of RWE to Dedsion-making
L (=g Differing Data Meeds
-(=g Cultural Barriers
-(=g Ethical Issues

e (__.' Procedural Implications

[=]-(=a Harmonisation & Standardisation

‘...(Z3 Developing Guidance

(=4 RWS Design

= Educational & Infrastructural Meeds
-2 =g Data Linkage

-y Stakeholder partnerships
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Code Frequency
Definition of RWD 30
RWD Policy 74
Context RWD (Actual) 93
Context RWD (Perceived) 33
Advantages of RWD 94
Disadvantages of RWD 111
Practical Obstacles 83
Political Implications 117
Procedural Implications 99
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Total

734

Table 6 - Summary of Recurring Themes

Code

Recurring Themes

Context for RWD
collection/use (Actual)

1- Reimbursement activities: relative effectiveness assessmenrshiasing
agreements and pharmacoeconomic anlayses

2- Regulatory activities: fulfilling pestarketing commitments

3- Drug development: e.g. study natural history, standardise treatment
outcomes, define patient sybopulations

4- Drug utilisation studies: e.g. test drug dosing, patient compliance,
standard of care

Context for RWD
collection/use (Perceived)

1- Informing appropriate use of interventions

2- Drug development e.g. studwatural history, define patient sub
populations, identifying novel disease relationships/ therapeutic targets

3Medi cine adaptive pathways to g
marketing authorisation approaches

Advantages of RWD
collecton/use

1- External validity (i.e. generalisability)

2- Address knowledge gaps presented by-g&iErated evidence

3- Assessment of loAgrm health outcomes and rare serious adverse
effects

4- Timely generation of evidence

Disadvantages of RWD
collection/use

1- Liability to biases: selection bias, information bias, confounding bias

2- Poor quality: incomplete or missing data

3- Databases originally not established for research purposes leading tq
inherent limitations in information available

4- Availability of RWE at important decisjooint times in product lifecycle

Practical obstacles

1- Policies on RWD collection/use: restrictive policies on RWD access,
standardised policies on patient data privacy/ confidentiality

2- Lack of standardation on data collection methods and lack of
harmonisation or required RWD

3- Costs (monetary & nemonetary): setting up ICT infrastructure for datg
collection, purchasing license for RWD access, lack of capacity within
individual organisations twonduct RWS

Political Considerations

1- Governance and accountability: responsibility of conducting research
communication of findings, access to data, patient data privacy/
confidentiality

2- Increased collaboration amongst stakeholders: collecthatyonising
evidence requirements, edesigners of realorld studies

3- Ambiguity on applicability of RWE to decisiagking

4- Cultural barrier against RWD use: adherence to hierarchy of evidenc
during evidence appraisal

Procedural Implications

1- Harmonisation and standardisation of tools and methodologies for R
collection and analysis: definitions, outcomes, statistical methodologies

2- Educational and infrastructural needs for collecting and using RWD

3- Data linkage: combination of RWitlee same type but from different
sources and the combination of different RWD types from multiple sou
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8.2 Appendix2 i Methods & Results Supplement for Stakeholder Interviews

8.2.1 Tables and Figures

Table 7 - Overview of interviewed stakeholders and number of participants

per interview

Stakeholder Group Stakeholder # of Interviewees
HTA Agencies HTA Agency A 2

HTA Agency B

HTA Agency C

HTA Agency D

HTA Agency E

Pharmaceutical Industry

Industry A

Industry B

Industry C

Industry D

Regulatory Agencies

Regulatory Agency A

Regulatory Agency B

Academia

Academia A

Academia B

Academia C

Healthcare Payers/ Insurers

Payer/ Insurer A

Patient Organisations

PatientOrganisation A

Patient Organisation B

Initiatives

Initiative A

Initiative B

RiRIRR|RRRIRIRIN R WN N RN N W
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Fiaure 4- Codina Scheme for Sestiuctured Interviews

Project  Edit Documents Ceodes Summaries  Memos Project Edit Documents Codes Summanes Memos

aelC XS DL,V HE BDBI @l K& JL,ETFIHE RRAI

Eﬁ:ﬂem
]

[=1-(=1 RWD Definition
----- (=2 Definition by exdusion
----- (=2 Mon-nterventional fcontrolled setting
----- (=2 Mon-experimental setting
----- (=1 Data Types Mentioned
== RWD Policy
----- (=a Data Requested/ Collected
----- (=a Guidelines
----- (=4 Publishing of RWE
= (=a Context for RWD Use
[5-(Za Perceived Context

L—__| (=a Drug Development
(=a Informinig Trial Design

i--(=g Natural History of Disease
----- (=a Predicting Modelling of Effectiveness
= (=a Drug use trends

(=g Drug Adherence
----- (=a Conditional reimbursement
----- (=a Relative effectiveness assessment
----- (=a Appropriate Use
----- (=4 Rare diseases
[=)- o (=a Actual Context
= (= Reimbursement Dedsions
----- (=a Inputin REA
----- (=a Pharmacoeconomic analysis
----- (*=a Conditional re-imbursement
----- (=@ Re-assessment of effectiveness & safety
u Regulatory Dedisions

=a Post-marketing Commitments

“0(=g Safety & Pharmacovigilance
----- (=4 Movel Indication
----- (= Adaptive Licensing
[=]- (=g Drug Use Trends
(=@ Drug adherence & persistence
E| (= Drug Development

_Ecndes;stan
=]

— l"é Code System [=]- (=g Drug Development

(=a Matural history of disease

(=a Understanding comparators

(=4 Treatment Pathways

(= Informing Trial Design

(=g Prioritising Resesarch Objectives
0(Zg Medical Devices

= (=g Spedific Disease Areas

\i(Zp Rare diseases

[=-2(=g Advantages of Using RWD

(=3 Generalisability

|.<+(=p Addressing gaps in RCTs

' (=a Efficacy-effectiveness gap

(=3 Costeffective c.f. RCT

‘(=g Long-term & Rare Effects

[=]-(=a Disadvantages of Using RWD

| (=g Bias & Uncertainty

(=a Interpretability of results

a Data Quality

(=a Incomplete data

(=g Data Availability

=g Purpose for collection

i (Zg Out-dated Relevance

[=]-(=g Practical Obstadles to Collecting/Using RWD
E| (=m Lack of Harmonisation & Standaridisation
i (=alLack of Guidance

a Policy limitations

(=a Access to data

(=g Mon-monetary costs

[ =a Incomplete Data

(=g Monetary costs

(=g Data Linkage

e (=g Stakeholder communication for establishing registries
Political Considerations

Governance & Accountability

(=g Matural history of disease
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Project Edit Documents Codes  Summaries  Memos

el XS AL,V EHE BRI
Eﬁldeﬂrstem

(=g Efficacy-effectiveness gap
(=g Cost-effective c.f, RCT
(=g Long-term & Rare Effects

=) (=a Disadvantages of Using RWD
Bias & Uncertainty
: (=a Interpretability of results
(- (Za Data Quality

(=g Incomplete data
(=a Data Availability
(=a Purpose for collection
[ Zg Out-dated Relevance
= (__‘. Practical Obstades to Collecting/Using RWD
E| (=a Lack of Harmonisation & Standaridisation

(=a Lack of Guidance
EI (=x Policy limitations

(=a Access to data
(=a Non-monetary costs
(=g Incomplete Data
(= Monetary costs
(=a Data Linkage
(=a Stakeholder communication for establishing reaistries
[+ f__'.P0|I1JE| Considerations
(=2 Cultural Barrier
Governance & Accountability
(=4 Right to data access
o= Increased Stakeholder Collaboration

-2 (=3 Differing data needs

(=4 Policy measures

[=)-+(=" Procedural Considerations
= (= Harmonisation & Standardisation

=R (=2 Developing guidance

g (=! Methodologies for control of bias

-0(=1 Data Linkage
~0[=1 Ensure data completeness

(=2 Differing dinical practices
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4 )
B RWD Definition
RWD Policy
ontext RWD (Actual)
ntext RWD (Perceived)
vantages of RWD
isadvantages of RWD
ractical Obstacles
Political Implications
Procedural Implications
o )
Figure5 - Semi -structured Interviews Coding Overview
Table 8 - Overview of coding for semi - structured interviews
Code Frequency
RWD Definition 48
RWD Policy 47
Context RWD (Actual) 112
Context RWD (Perceived) 47
Advantages of RWD 34
Disadvantages of RWD 57
Practical Obstacles 42
Political Implications 20
Procedural Implications 26
Total 433

Table 9 - Summary of Recurrent Themes

Code

Recurring Themes

Context foRWD
collection/use (Actual)

1- Reimbursement activities: relative effectiveness assessment,
pharmacoeconomic analyses, conditional reimbursement

2- Drug development: e.g. study natural history, define patient sub
populations, local treatment pathways

3- Regulatory activities: fulfilling pestarketing commitments

Context for RWD
collection/use
(Perceived)

1- Drug development e.g. study natural history, inform phase Il trial desig
define patient sukpopulations, define health outcomes, infooimoice of
comparators

2- Forecasting clinical effectiveness

3- Drug utilisation studies: adherence to treatment

imy’ "’
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Advantages of RWD
collecton/use

1- External validity (i.e. generalisability)

2- Address knowledge gaps presented by-B&liEratedevidence: efficacy
effectiveness gap, lortgrm health outcomes

Disadvantages of RWD
collection/use

1- Liability to biases: selection bias, information bias, confounding bias

2- Poor quality: low quality of data, incomplete or missing data

3- Availahlity of RWE at important decisignoint times in product lifecycle

Practical obstacles

1- Lack of standardisation on data collection methods and lack of
harmonisation on required RWD: absence of clear guidance on these top

2- Policies on RWebllection/use: restrictive policies on RWD access,; non
standardised policies on patient data privacy/ confidentiality

Political Considerations

1- Cultural barrier against RWD use: adherence to hierarchy of evidence
evidence appraisal

2- Governace and accountability: responsibility of conducting research,
funding of data collection, regulation of access to data

3- Increased collaboration amongst stakeholders: collectively harmonising
evidence requirements

Procedural Implications

1- Harmonisation and standardisation of tools and methodologies for RWI
collection and analysis: RWD evidence requirements, development of gui
and best practices on RWD collection/ analysis

2- Data linkage: combination of RWD of the same type but élifferent
sources and the combination of different RWD types from multiple sourcg
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8.2.2 Tailored Stakeholder Interview Questionnaires
HTA Questionnaire

Current reimbursement/drug assessment policy
1. Could you briefly verify whether the informatiprovided by us, regarding your current
reimbursement methods, is up to date?
a. According to your experience, what are the most relevant advantages and
disadvantages of this general approach on reimbursement?
2. Do you consider decisions on a chge&ase basigr is there a need for learning from
past decisions or even integrating datasets between decisions?

RWD
1. What is your understanding of the term reabrid data (RWD)?
a. Could you provide a specific definition, in your opinion, of RWD?
2. Do you request these of RWD in HTA submissions for the purposes of decig&ing
for reimbursement?
a. What sort of RWD is ideally preferred and requested for HTA assessments?
b. What sort of RWD is currently available, in comparison to ideal requirements?
c. Isthis related taCoverage with Evidence Development (CED) or conditional
reimbursement after market authorization?
d. Specific types of products/ disease areas?
1 Is this particularly relevant for orphan diseases?
e. Relevant examples?
3. What are the policies governing the use oflRWéta in HTA submissions at your
organization?
a. Did you publish any guidelines regarding the use of RWD for reimbursement
decisioamaking?
4. Are you satisfied with testiased reports of the submitted evidence, or would you prefer
these reports to besupported by the underlying structured data sets and/or statistical
models (in electronic format)?

Perceived usefulness
Extent to which a person believes RWD can positively contribute to drug development licensing and
market access
1. What are, according tgour perceptions, the added benefits of using RWD for HTA
submissions, in comparison to, for example, RCT data?
2. What are, according to your perceptions, the limitations of submitting RWD for HTA
submissions. And what are the possible solutions to suithtions?
a. How do you value the quality of RWD that are submitted to you?
b. Do you have any suggestions to improve the quality of RWD?
3. To what extent do you use RWD data in relative effectiveness modelling performed by
your institution?
4. Can RWD be used esdence in prdicensing studies, market applications and/or to
forecast clinical effectiveness?
a. Is this expected in reimbursement files from manufacturers?
b. If yes, how is this assessed by your organization?
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5. Are you familiar with evidence synthesis stgiés, such as metnalysis, mixed
treatment comparisons or network megtaalysis, and how do you value the quality of
information resulting from such analyses?

6. What is your opinion regarding the quality of the methodology and/or software used to
synthesis the evidence for relative effectiveness assessments? Do you have any
suggestions for improvements?

7. To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable in a reabrld setting?

a. Can the available methoagly directly be implemented?

b. If not, which types of required data are typically not at hand? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at hand?

8. Would you be willing to consider/ perform assessment of relative effectiveness that is
predicted from the available RWD data sources? If so, what types of structural
uncertainty regarding, for example, assumptions made or parameter definitions, should
primarily be addressed?

9. What is your opinionagarding uncertainty arising from synthesising evidence for relative
effectiveness assessment that are due to, for example, assumptions made or parameter
definitions?

a. Are sufficient sensitivity analyses performed relative to key assumptions being
made?

b. Which data sources may enhance the credibility of predictions regarding relative
effectiveness?

10. What software do you currently use (if any) for evidence synthesis and/or predictive
modelling?

a. What is your opinion of such software? Are there any importantigaps
functionality or usability of such software?

11. What (if any) should be the role of structured decision aids such as multiple criteria
decision analysis (MCDA) in decisions on relative effectiveness?

Perceived ease of use
Degree to which effort ieeded to collect and use RWD.

1. What are the current obstacles faced in the collection of RWD as well as the
implementation of policies for the use of RWD in the decisiaking process of your
institution?

a. Do you have any suggestions for improvements?

2. How challenging is the implementation (or assessment) of statistical/mathematical
models for data synthesis in relative effectiveness assessment?

a. Is this a routine #nouse task or do you frequently need external expertise?

3. What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?

a. Isthere key software that you use or that you feel is needed but currently
missing?
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Industry Questionnaire
RWD
1. What is your understanding of the term reabrid data (RWD)?
a. Could you provide a specific definition, in your opinion, of RWD?
2. Do you collect RWD for all your licensed products? Why or why not?
a. Does it vary depending on the type of product?
b. If you do not collect RWD for all your products, could you specify for which types
of products you collect RWD?
c. What is the type of RWD collected in such cases?
d. Is reallife data also collected for comparators of your products or more
generally, e.g. faa disease area?

3. What is timing of collection of RWD in relation to the lifecycle of your products?

a. Does your company only collect RWD after marketing authorization or also
premarketing authorization? Could you specify the timing?

4. s the collection of RWiDostly connected to mandatory obligations from EMA (e.qg. risk
management) or part of national reimbursement requirements (coverage with evidence
or conditional reimbursement)?

a. Are there other reasons for your company to collect RWD, for example, for
relative effectiveness assessments?

5. Are results from studies with RWD made public, for instance by publication in peer
reviewed journals?

b. If not, under what conditions, and in what form, would it be likely for RWD data
to be made public?

Perceived usefulness
Extent to which a person believes RWD can positively contribute to drug development licensing and
market access

1. What are, according to your perceptions, the added benefits of using RWD in drug
development, in comparison to, for example, RCT data?

2. Whatare, according to your perceptions, the limitations of collecting and using RWD for
drug development. And what are the possible solutions to such limitations?

a. How do you value the quality of RWD that are collected during studies?
b. Do you have any suggestioto improve the quality of RWD?

3. To what extent do you use RWD data in relative effectiveness modelling performed by
your institution?

4. Can RWD be used as evidence inlipemnsing studies, market applications and/or to
forecast clinical effectiveness?

a. Is RNVD presently included in submission files to regulators and reimbursement
agencies?

5. Are you familiar with evidence synthesis strategies, such asanalgsis, mixed
treatment comparisons or network metaalysis, and how do you value the quality of
information resulting from such analyses?

6. What is your opinion regarding the quality of the methodology and/or software used to
synthesise the evidence for relative effectiveness assessments? Do you have any
suggestions for improvements?

7. To what extent is the ntieodology available for evidence synthesis of relative
effectiveness applicable in a reabrld setting?

a. Can the available methodology directly be implemented?
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b. If not, which types of required data are typically not at hand? (i.e. can the
available methodiogy directly be implemented, or is some of the required data
typically not at hand?

8. Would you be willing to consider/ perform an assessment of relative effectiveness that is

predicted from the available RWD data sources? If so, what types of structural
uncertainty regarding, for example, assumptions made or parameter definitions, should
primarily be addressed?
What is your opinion regarding uncertainty arising from synthesising evidence for relative
effectiveness assessment that are due to, for exampdeingstions made or parameter
definitions?
a. Are sufficient sensitivity analyses performed relative to key assumptions being
made?
b. Which data sources may enhance the credibility of predictions regarding relative
effectiveness?

10. Are you satisfied with tesdasedreports of RWD evidence used as an input for evidence

synthesis/ predictive modelling, or would you prefer these reports to be supported by the
underlying structured data sets and/or statistical models (in electronic format)?

11. What software do youaurrently use (if any) for evidence synthesis and/or predictive

modelling?
a. What is your opinion of such software? Are there any important gaps in
functionality or usability of such software?

12. What (if any) should be the role of structured decision aids asiohultiple criteria

decision analysis (MCDA) in decisions on relative effectiveness?

Perceived ease of use
Degree to which effort is needed to collect and use RWD

4.

What are the current obstacles faced in the collection of RWD as well as the
implementaton of policies for the use of RWD in the decisi@king process of drug
development?

a. Do you have any suggestions for improvements?

How challenging is the implementation (or assessment) of statistical/mathematical
models for data synthesis in relative effectiveness assessment?

a. Is this a routine #nouse task or do you frequently need external expertise?
What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?

a. Isthere key software that you use or that you feel is needed but currently

missing?
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Regulatory Agencies Quesiiaire

RWD
1.

2.

What is your understanding of the term re@brld data (RWD)?

a. Could you provide a specific definition, in your opinion, of RWD?
To which extent is the collection of RWD officially linked to official regulatory
requirements of your institution?

a. Could you please specify?
Do you request the use of RWD as supportive evidence in marketing authorisation
applications?

a. What sort of RWD is ideally preferred and requested for clinical efficacy

assessments?
b. What sort of RWD is currently availablezgamparison to ideal requirements?
c. Specific types of products/ disease areas?
i. Is this particularly relevant for orphan diseases?

d. Relevant examples?
What are the policies of your organisation governing the collection of RWD data from
postmarketing studies?

a. Did you publish any guidelines on this subject?

Perceived usefulness
Extent to which a person believes RWD can positively contribute to drug development licensing and
market access

1.

2.

What are, according to your perceptions, the added benefits of usingf@Wiarketing
authorization submissions in comparison to, for example, RCT data?
What are, according to your perceptions, the limitations of collecting and using RWD for
drug development. And what are the possible solutions to such limitations?
a. How do yowalue the quality of RWD that are collected during studies?
b. Do you have any suggestions to improve the quality of RWD?
To what extent do you use RWD data in relative effectiveness modelling performed by
your institution?
Can RWD currently generated in atpmarketing setting (e.g. PASS, PAES or other
observational approaches) be used to predict-vealld efficiency of drugs?
Are you familiar with evidence synthesis strategies, such asanalgsis, mixed
treatment comparisons or network megaalysis, ad how do you value the quality of
information resulting from such analyses?
What is your opinion regarding the quality of the methodology and/or software used to
synthesise the evidence for relative effectiveness assessments? Do you have any
suggestionsdr improvements?
To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable in a reabrld setting?
a. Can the available methodology directly be implemented?
b. If not, which types of required data are typically abhand? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at hand?
What software do you currently use (if any) for evidence synthesis and/or predictive
modelling?
a. What is your opinion of such sotive? Are there any important gaps in
functionality or usability of such software?
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9. What (if any) should be the role of structured decision aids such as multiple criteria
decision analysis (MCDA) in decisions on relative effectiveness?

Perceived ease of use
Degree to which effort is needed to collect and use RWD.

1. What are the current obstacles faced in the collection of RWD as well as the
implementation of policies for the use of RWD in the decisiaking process of drug
assessment at your institution?

a. Do you have any suggestions for improvements?

2. How challenging is the implementation (or assessment) of statistical/mathematical
models for data synthesis in relative effectiveness assessment?

a. Is this a routine #nouse task or do you frequently need exi@rexpertise?

3. What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?

a. Isthere key software that you use or that you feel is needed but currently
missing?
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Academia Quetionnaire
RWD
1. What is your understanding of the term reabrid data (RWD)?
a. What would be a correct definition, in your opinion, of RWD?
2. Is RWD as part of drug development and/ or relative effectiveness assessment activities
routinely collected foresearch activities within your institution?
a. Could you provide us with some relevant examples?
b. What is the type of RWD collected in such cases?
c. In what context would such RWD be used?
3. Are results from studies with RWD made public, for instance by publicatpeer
reviewed journals?
a. If not, under what conditions, and in what form, would it be likely for RWD data
to be made public?

Perceived usefulness
Extent to which a person believes RWD can positively contribute to drug development licensing and
market access

1. What are, according to your perceptions, the added benefits of using RWD in drug
development and drug assessment, in comparison to, for example, RCT data?

2. What are, according to your perceptions, the limitations of collecting and using RWD for
drug development. And what are the possible solutions to such limitations?

a. How do you value the quality of RWD that are collected during studies?

b. Do you have any suggestions to improve the quality of RWD?

3. To what extent do you use RWD data in relaffectiveness modelling performed by
your institution?

4. Can RWD be used as evidence inligensing studies, market applications and/or to
forecast clinical effectiveness?

a. Is RWD presently included in submission files to regulators and reimbursement
agences?

5. Are you familiar with evidence synthesis strategies, such asanalgsis, mixed
treatment comparisons or network meganalysis, and how do you value the quality of
information resulting from such analyses?

6. What is your opinion regarding the qualifytiee methodology and/or software used to
synthesise the evidence for relative effectiveness assessments? Do you have any
suggestions for improvements?

7. To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable a realworld setting?

a. Can the available methodology directly be implemented?

b. If not, which types of required data are typically not at hand? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at And?

8. Would you be willing to consider/ perform an assessment of relative effectiveness that is
predicted from the available RWD data sources? If so, what types of structural
uncertainty regarding, for example, assumptions made or parameter definitiondd sho
primarily be addressed?

9. What is your opinion regarding uncertainty arising from synthesising evidence for relative
effectiveness assessment that are due to, for example, assumptions made or parameter

definitions?
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a. Are sufficient sensitivity analygesrformed relative to key assumptions being
made?
b. Which data sources may enhance the credibility of predictions regarding relative
effectiveness?
10. What (if any) should be the role of structured decision aids such as multiple criteria
decision analysis (MCPpiA decisions on relative effectiveness?

Perceived ease of use
Degree to which effort is needed to collect and use RWD.

1. What are the current obstacles faced in the collection of RWD as well as the
implementation of policies for the use of RWD in theiglerrmaking process of drug
development?

a. Do you have any suggestions for improvements?

2. How challenging is the implementation (or assessment) of statistical/mathematical
models for data synthesis in relative effectiveness assessment?

a. ls this a routinén-house task or do you frequently need external expertise?

3. What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?

a. Isthere key software that you use or that you feakisded but currently
missing?
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Healthcare Providers Questionnaire
RWD
1. What is your understanding of the term reabrid data (RWD)?
a. Could you provide a specific definition, in your opinion, of RWD?
2. Does your organization regularly collect RWD (e.g. in the form patient healthcare data,
patient registries or electronic health records)?
a. What type of data is collected in these circumstances?
b. Could you provide us with some relevant examples?
c. Is this ony done for pharmaceutical products?
3. To what extent does your organisation currently make use of RWD in the context of its
performed tasks?
a. Could you provide us with some relevant examples?
4. Are results from studies with RWD made public, for instance bicatidnh in peer
reviewed journals?
a. If not, under what conditions, and in what form, would it be likely for RWD data
to be made public?

Perceived usefulness
Extent to which a person believes RWD can positively contribute to drug development licensing and
market access

1. Do you think that RWD should play an important in role in decision making for
prescriptions and/or formulary decisions?

2. What are, according to your perceptions, the added benefits of using RWD for decision
making with regards to prescriptishformularies, in comparison to, for example, RCT
data?

3. What are, according to your perceptions, the limitations of collecting and using RWD for
drug development. And what are the possible solutions to such limitations?

a. How do you value the quality of RWiat are collected during studies?

b. Do you have any suggestions to improve the quality of RWD?

4. Can RWD currently generated in a postrketing setting (e.g. PASS, PAES or other
observational approaches) be used to predict-vealld efficiency of drugs?

5. Are you familiar with evidence synthesis strategies, such asanalgsis, mixed
treatment comparisons or network meganalysis, and how do you value the quality of
information resulting from such analyses?

6. What is your opinion regarding the quality o tmethodology and/or software used to
synthesise the evidence for relative effectiveness assessments? Do you have any
suggestions for improvements?

7. To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable irrealworld setting?

a. Can the available methodology directly be implemented?

b. If not, which types of required data are typically not at hand? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at hand?

8. What (if any) should be the role of structured decision aids such as multiple criteria
decision analysis (MCDA) in decisions on relative effectiveness?

Perceived ease of use
Degree to which effort is needed to collect and use RWD.
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7. What are the currentlostacles faced in the collection of RWD as well as the

implementation of policies for the use of RWD in the decisiaking process of drug
development and drug assessment?

a. Do you have any suggestions for improvements?
8. How challenging is the implementation (or assessment) of statistical/mathematical
models for data synthesis in relative effectiveness assessment?
a. Is this a routine #nouse task or do you frequently need external expertise?
9. What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?

a. lIs there key software that you use or that you feel is needed but currently
missing?
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Healthcare Payers/Insureggaiestionnaire
RWD
1. What is your understanding of the term reabrid data (RWD)?
a. Could you provide a specific definition, in your opinion, of RWD?
2. Does your organization regularly collect RWD (e.g. in the form patient healthcare data,
patient registries pelectronic health records)?
a. What type of data is collected in these circumstances?
b. Could you provide us with some relevant examples?
c. Isthis only done for pharmaceutical products?
3. To what extent does your organisation currently make use of RWDdoritext of
relative effectiveness assessment and its other performed tasks?
a. Could you provide us with some relevant examples?
4. Are results from studies with RWD made public, for instance by publication in peer
reviewed journals?
a. If not, under what condities, and in what form, would it be likely for RWD data
to be made public?

Perceived usefulness
Extent to which a person believes RWD can positively contribute to drug development licensing and
market access

1. Do you think that RWD should play an importanble in decision making for
prescriptions and/or formulary decisions?

2. What are, according to your perceptions, the added benefits of using RWD for decision
making with regards to prescriptions/ formularies, in comparison to, for example, RCT
data?

3. Whatare, according to your perceptions, the limitations of collecting and using RWD for
drug development. And what are the possible solutions to such limitations?

a. How do you value the quality of RWD that are collected during studies?

b. Do you have any suggestioto improve the quality of RWD?

4. Can RWD currently generated in a postrketing setting (e.g. PASS, PAES or other
observational approaches) be used to predict-vealld efficiency of drugs?

5. Are you familiar with evidence synthesis strategies, sucletsanalysis, mixed
treatment comparisons or network meganalysis, and how do you value the quality of
information resulting from such analyses?

6. What is your opinion regarding the quality of the methodology and/or software used to
synthesise the evidender relative effectiveness assessments? Do you have any
suggestions for improvements?

7. To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable in a reabrld setting?

a. Can the available methodology directlyilmplemented?

b. If not, which types of required data are typically not at hand? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at hand?

8. What (if any) should be the role of structured decision suds as multiple criteria
decision analysis (MCDA) in decisions on relative effectiveness?
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Degree to which effort is needed to collect and use RWD.

1. What are the current obstacles faced in the collection of RWD as well as the
implementation of policies for the use of RWD in the decisiaking process of drug
reimbursement?

a. Do you have any suggestions for improvements?

2. How challenging is the implentation (or assessment) of statistical/mathematical
models for data synthesis in relative effectiveness assessment?

a. Is this a routine #nouse task or do you frequently need external expertise?

3. What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?

a. Isthere key software that you use or that you feel is needed but currently
missing?
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Patient Organisations Qu&snaire
RWD
1. What is your understanding of the term reabrid data (RWD)?
a. Could you provide a specific definition, in your opinion, of RWD?
2. Does your organisation collect RWD or patrticipate in RWD collection efforts made by
industry, academia or government?
a. For what purposes is RWD collected in such a context?
b. What is the type of RWD usually collected in such a context?
c. Could you provide usit some relevant examples?

Perceived usefulness

Extent to which a person believes RWD can positively contribute to drug development licensing and

market access
1. For what purposes could RWD be used in the context of your organization?

a. Could you pleasgrovide specific examples?
2. What are, according to your perceptions, the added benefits of using RWD for the
prediction of relative effectiveness, in comparison to, for example, RCT data?
3. What are, according to your perceptions, the limitations of collgeim using RWD for
drug development. And what are the possible solutions to such limitations?
a. How do you value the quality of RWD that are collected during studies?
b. Do you have any suggestions to improve the quality of RWD?

Do you believe that sufficieRWD is being collected in your disease area of expertise?

5. Can RWD be used as evidence inlipansing studies, market applications and/or to
forecast clinical effectiveness?

6. Are you familiar with evidence synthesis strategies, such asanalgsis, mixa
treatment comparisons or network meganalysis, and how do you value the quality of
information resulting from such analyses?

7. What is your opinion regarding the quality of the methodology and/or software used to
synthesise the evidence for relative effeeness assessments? Do you have any
suggestions for improvements?

8. To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable in a reabrld setting?

a. Can the available methodology directly be implemented?

b. If not, which types of required data are typically not at hand? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at hand?

9. What (if any) should be the role of structured decision aids such as muitiptac
decision analysis (MCDA) in decisions on relative effectiveness?

B

Perceived ease of use
Degree to which effort is needed to collect and use RWD.
7. To which extent should patients be encouraged to participate in the collection of RWD?
8. Do you thinkhat patient participation in the design of real life data collection should be
mandatory, for instance, in case of coverage with evidence development for new
expensive drugs?
9. What is the role of software in enabling efficient use of RWD (for exampiesreffi
analysis of data, efficient communication of results)?
a. Is there key software that you use or that you feel is needed but currently
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Initiatives Questionnaire

RWD

1.

2.

What is your understanding of the term re@brld data (RWD)?

a. Could yowprovide a specific definition, in your opinion, of RWD?
Could you explain in detail how your organisation is involved in the collection, use and
assessment of RWD?

a. Could you provide specific examples?
What are the policies governing the collectianalysis and use of RWD data in research
commissioned by your organization?

a. Did you publish any guidelines regarding the use of RWD for detiakong

regarding the effectiveness of medicinal products?

Perceived usefulness
Extent to which a person beksRWD can positively contribute to drug development licensing and
market access

1.

2.

What are, according to your perceptions, the added benefits of using RWD in drug
development, in comparison to, for example, RCT data?
What are, according to your perceptiotise limitations of collecting and using RWD for
drug development. And what are the possible solutions to such limitations?
a. How do you value the quality of RWD that are collected during studies?
b. Do you have any suggestions to improve the quality of RWD?
Can RWD be used as evidence inlipensing studies, market applications and/or to
forecast clinical effectiveness?
Are you familiar with evidence synthesis strategies, such asanalgsis, mixed
treatment comparisons or network metaalysis, and howodyou value the quality of
information resulting from such analyses?
What is your opinion regarding the quality of the methodology and/or software used to
synthesise the evidence for relative effectiveness assessments? Do you have any
suggestions for impsements?
To what extent is the methodology available for evidence synthesis of relative
effectiveness applicable in a reabrld setting?
a. Can the available methodology directly be implemented?
b. If not, which types of required data are typically ndtatd? (i.e. can the
available methodology directly be implemented, or is some of the required data
typically not at hand?
What is your opinion regarding uncertainty arising from synthesising evidence for relative
effectiveness assessment that are due ¢o,gxample, assumptions made or parameter
definitions?
a. Are sufficient sensitivity analyses performed relative to key assumptions being
made?
b. Which data sources may enhance the credibility of predictions regarding relative
effectiveness?
What (if anyshould be the role of structured decision aids such as multiple criteria
decision analysis (MCDA) in decisions on relative effectiveness?

Perceived ease of use
Degree to which effort is needed to collect and use RWD.

1.

What are the current obstacles fadedhe collection of RWD as well as the
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implementation of policies for the use of RWD in the decisiaking process of drug
development?
a. Do you have any suggestions for improvements?
2. How challenging is the implementation (or assessment) of statistathiématical
models for data synthesis in relative effectiveness assessment?
a. Is this a routine #nouse task or do you frequently need external expertise?
3. What is the role of software in enabling efficient use of RWD (for example, efficient
analysis of data, efficient communication of results)?
a. Isthere key software that you use or that you feel is needed but currently
missing?
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8.3 Appendix3 i Listof RWD I nitiatives Relevant to the IMI - GetReal Project

1. International Society for Pharmacoeconomic and Outcomes Research
(ISPOR)
Patient -Centred Outcomes Research Institute (PCORI)
Centre for Comparative Effectiveness Research
Patient Registries Initiative (PARENT)
International Society for Pharmaceutical Engineering (ISPE)
New Drug Development Paradigms Initiative (NEWDIGS)
European Patients®é Academy on Ther apUPAT)i ¢ | nnovation (
FDA Sentinel Initiative
Observational Health Data Sciences (Previously OMOP)
. Pharmaceoepidemiological Research on Outcomes of Therapeutics by a
European consortium (IMI -PROTECT Project)
11. EU-ADR Project
12. Canadian Network for Observational Drug Effect Studies (CNODES Project,

©oNoO O~ ®WN

=
o

Canada)
13. European Network of Centres for Ph armacoepidemiology and
Pharmacovigilance ( ENCePP initiative)

14. NHS - Patient -Reported Outcomes Measures (NHS PROMS Programme)
15. The Health Improvement Network (THIN)

16. European Alliance for Personalised Medicine (EAPM)

17. European Network for HTA (EUnetHTA)

18. Centres for Medicare and Medicaid Service (CMS)

19. CMS Virtual Research Data Centre (CMS T VRDC)

20. Health Leadership Council (HLC)

21. Indiana Network of Patient Care

22. IMI -European Medical Information Framework (IMI -EMIF) project

23. Agency for Healthcare Research and Quality (www.ahrg.gov )

24. SOS project (safety of NSAIDs project) sos -naids -project.org

25. Aritmo project ( www.dsru.org/aritmo )

26. Farr institute ( www.farrinstitute.org )

27. Mondriaan project ( www.projectmondriaan.nl ) extracts/provides/links EHR

data in Netherlands
28. ESCHER Project (Tl Pharma)
29. Canadian Agency for Drugs and Technologies in Health (CADTH)
30. Centre for Practice and Technology Assessment (USA)
31. National Pharmaceutical Council (USA)
32. RAND Corporation
33. Centre for Medical Technology Policy (CMTP)
34. IMI -Electronic Health Record Systems for Clinical Research (EHR4CR)
35. The Biolndustry Association (BIA)
36. TAPESTRY Programme (Canada)

Examples of Prominent RWD Databases:
37. Integrated Primary Care Information System (IPCI)
38. Clinical Practice Research Database (CPRD)
39. The Blue Button Initiative
40. NIHR Clinical Research Networks (NIHR -CRN)
41. FDA Mini -Sentinel
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Appendix4 T Comments Received During Public Consultation and Au

We would like to thank all reviewers who have provided valuable
presented. Below is a detailed

feedback on the report

table outlining the author si

Please note that some comments were received by interviewed stakeholders asking for minor

editing of quotes belonging to them which were cited in this report. |

n order to maintain the

anonymity of interviewed stakeholders, these comments were removed from the table below.

Initials | Organisation | Section Comments Received Authors' Response

MB VU Section 1 What does RWE mean? RWE had not been
explained by line 110,
thus has been changed to
RWD (which had been
previously explained and
abbreviated).

MB VU Section 1 This document is about use of | The arguments presented
real world data but does not by the reviewer here are
address the gap between valuable. However, they
registration RCTs and RWD that | are beyond the scope of
should be filled with pragmatic the report at hand, which
trials. | not e |onlyprovides areview of
initiative pragmatic trials are part | policies and perspectives
of Work package 3. Perhaps on RWD, since they offer
good to mention that pragmatic | PCT's as a solution to
trials are addressed elsewhere, |addressing the efficacy-
or the misunderstanding persists | effectiveness gap.
that RCTs should be equated by | Therefore, the points
industry-funded registration made did not lead to a
RCTs. change in the text.

Another principal question is
whether ALL prelaunch trials
should be directed at efficacy in
a highly selected population, or
that pragmatic trials should be
part of registration requirements.

In my view, for the immediate
future post launch long-term
pragmatic RCTs (probably
funded and run by society (or
50%-50% with industry)) should
be part of the solution, not just
observational data.

MB VU Section 3.7 practical obstacles. The This point has been
development and maintenance |incorporated in the
of core outcome sets should be | discussion section
propagated, so people get (section 6) lines 1354 -
guidance on key data to collect. | 1356.

See omeract.org and comet-
initiative.org
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Vermillion
Life Sciences

General

Thank you for the opportunity
to comment on this important
project and for the
comprehensive status review
based on feedback from a
variety of stakeholders. It is clear
that there is a wide appreciation
of the efficacy i effectiveness
gap and the dichotomy between
pre approval randomised studies
and the post approval RMP
requirements for RWD. It thus
appears that there is a
regulatory focus on purity of
design and control because it
can be controlled and facilitates
assessment regardless of
whether it is fit for purpose or
not. While it can provide
determination (not proof) of
efficacy and safety, only real
world clinical use can (in an
ongoing) manner provide a
reflection of that proof.

Sponsors use Phase Il studies
as proof of concept or principle
before confirmatory Phase Il
RCTs. It might be more useful to
consider that the present Phase
Il RCTs are no more than Proof
of Concept for real life use, but
are very expensive, inefficient
and dubiously effective. As such
| believe that Get Real should
further build on the summary
that has been put together here
and make proposals for inclusion
of RWD to change the current
Phase Il process. This will
require determination of
methods to address bias, data
quality, prospective design and
stratification to ensure that any
RWD approach is not simply an
increment to Phase Il RCTs.

| believe there are some
specific techniques that can be
investigated to increase the
reliability of RWD from the
relatively simple observational
studies that lack sufficient
robustness for efficacy
determination, and with further
thought can address some of the
concerns of bias. This includes
addressing the lack of a control /
placebo group which can be
overcome. Thinking about RWD
as a tool in a different type of
study rather than in its current

'Real-Life Data in
Drug Development

The reflections provided
through this comment are
valuable. Although they
move beyond the scope
of this report, which aims
to provide a review of
policies and perspectives
on RWD, the GetReal
consortium will take such
reflections up in future
discussions. Therefore,
no subsequent changes
to the text were made.
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incarnation may be a more
radical approach, but may assist
in building additional utility. The
stakeholder engagement
approach discussed in the
document is an encouraging first
step to openly review
opportunities for inclusion.

It seems unfathomable that the
hurdle to approve a medicine
relies on studying a very strictly
controlled population, to allow
broader use. While post
approval assessments of benefit
risk are taken based upon a mix
of spontaneous safety reports
and PASS studies which are
predominantly observational with
limited reference to benefit.
Defining and adopting a blended
approach to studies that can
better reflect broader utility and
safety and efficacy (stratified
wherever possible) pre approval
would increase the utility,
relevance and predictability of
development programmes while
aiming to streamline the time
and cost of studies.

| would hope to see Get Real
propose substantial challenges
to the accepted methodology to
improve the relevance of
development to the clinical
population and investigate pilot
projects for this approach that
can test and investigate the
ability to streamline development
and increase the relevance of
pre-approval studies thus
reducing the schism between
these are post approval
activities.

I would be happy to discuss
any aspects of this further and
look forward to supporting this
important initiative.

'Real-Life Data in
Drug Development

E? NICE

General

The paper seems to suggest
that the main problem with a
wider acceptance of RWE is
6cul tural 6. We
with this and propose that the
main concern is the increased
risk of bias and the lack of
methodology to analyse RWE to
overcome such bias. Until
evidence of efficacy (or
effectiveness) from RWE can be
analysed to reduce the risk of
bias, we would suggest that the

The reflections provided
through this comment are
valuable. Although they
move beyond the scope
of this report, which aims
to provide a review of
policies and perspectives
on RWD, the GetReal
consortium will take such
reflections up in future
discussions. Therefore,
no subsequent changes
to the text were made.
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main problem is a lack of
scientific validity.

The paper also concentrates of
the use of RWE for
efficacy/effectiveness. From the
perspective of HTA, RWE can
be used, and is often used, for
many purposes other than the
establishment of relative
efficacy. In fact, other than
relative efficacy, the TA methods
guide does not specify that other
model parameters are preferably
sourced from RCTs. | think the
document is missing the
perspective of this wider
usefulness of RWE in HTA.

If this wider perspective for the
use of RWE in HTA is accepted,
then the following are the main
issues that we come across in
SA
1. Methodology to analyse
RWE that can deal with bias,
particularly o6u
confoundersé th
addresses (I think further papers
on this are planned)

2. Routinely collected data is
often not in a format that allows
its use for HTA' T measures to
collect data in a useful format
should be addressed and will not
add significantly to cost as this
data is already being collected
3. Linking of data from
different sources is often
impossible i particularly when
patients may receive some care
in hospital and some in primary
care

4. Access to data is often
restricted and is time consuming
and costly to access (identified
in the document)

5. Many companies are
concerned about the costs of
data collection as well as
ownership if this is mandated as
part of coverage with evidence
development.

'Real-Life Data in
Drug Development

ZG

NICE

Page 8

NICE use the best available
evidence in our decision making
which in some instances could
be only RWE. Therefore
including the citation to the NICE
methods guide in the sentence
AClinical ef fec
never solely determined on the
basis of RWE (21-23; 28) 0

This statement has been
corrected to say "Clinical
effectiveness is thus
rarely solely determined
on the basis of RWE" line
377, section 3.3.4.
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incorrect

ZG NICE Page 29 HTA agencies and RA explicitly | This sentence has been
state in their guidelines that changed to be more
RWE will only be regarded as specific to inferences on
circumspect evidence in the relative effectiveness
assessment of the effectiveness | rather than the evidence
of health interventions(22- itself in lines 1278 - 1279
24;28). The sentence in the TA | of section 6.
methods guide states that
inferences about relative
treatment effects will be more
circumspect not that the
evidence will be regarded as
circumspect. For NICE how the
RWE is treated and the
confidence placed on it depends
on how it is to be used, but this
doesndt come th
sentence in the report.

G NICE Page 38 NICE stands for National This has been corrected
Institute for Health and Care in appendix 8.1.1.
excellence and not the National
Institute for Clinical Excellence

ZG NICE General | found the summaries of The reviewer raises an
numbers in the report for important point. The
exampl e. @AThe ujauthorsagree thatthe
reimbursement activities was structure of the tailored
mentioned 31 times by HTA guestionnaires led
stakeholders, 12 times by interviewees to consider
pharmaceutical industry the actual and perceived
stakeholders and 2 times by uses of RWD within the
regulatory agency (RA) scope of their institute's
st akehol dgeand 0 s |mandates. Therefore, it
misleading. The interviews were |would indeed be logical
semi structured interviews and for results to be skewed.
participants were led by the Based on this, the
questions to consider for authors have decided to
example the use of RWD for remove the associated
reimbursement activities, analyses, results and
therefore it is unsurprising that table from sections 4.2,
this came up so much as a 5.4, 5.5 and appendix
theme. For each specific 8.2.1 respectively.
question in the interview
schedule, a more detailed
thematic analysis with
frequencies could be helpful for
readers, for example. for
question 2 in the HTA
guestionnaire the report could
present frequencies for the sort
of RWD preferred and
requested, but not frequencies
for the very general themes as
they are currently given in the
report.

JC, Pfizer Page 2 "PCT's which typically have The suggestion has been

JH, strict inclusion and exclusion implemented in line 76 of
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MB,
Dw

criteria..”

'Real-Life Data in
Drug Development

section 1.

JC, Pfizer
JH,
MB,
DW

Page 2

"which experimental products
are often conventionally
compared.."

The suggestion has been
implemented in line 76 of
section 1.

JC, Pfizer
JH,
MB,
DW

Page 2

"(e.g. post-marketing safety/
effectiveness studies)"

Although authors agree
that post-marketing
efficacy studies practically
provide data on
effectiveness, they are
still specifically named
efficacy studies in EMA
reference documents and
longstanding guidelines.
Therefore, no subsequent
changes to the text were
made.

JC, Pfizer
JH,
MB,
DW

Section 3.2

Would quasi-experiments --
where the investigator assigned
patients to an intervention non-
randomlyi be consi d-e
wo r | Ithinkeso.

The reviewer provides a
valuable reflection in this
instance, which is,
however not
implementable in the
context provided.
Therefore, no subsequent
changes to the text were
made. The authors would
refer the reviewer to the
GetReal glossary, where
this issue is clarified
through the definitions of
real world studies,
effectiveness studies, etc.

JC, Pfizer
JH,

DwW

Section 3.2

In epidemiologic observational
studies excluding randomized
trials, on the other hand, the
patients assigned themselves to
the treatment (self-selected, for
example, to smoke or not to
smoke tobacco).

The reviewer provides a
valuable reflection in this
instance, which is,
however not
implementable in the
context provided.
Therefore, no subsequent
changes to the text were
made. The authors would
refer the reviewer to the
GetReal glossary, where
this issue is clarified
through the definitions of
real world studies,
effectiveness studies, etc.

JC, Pfizer
JH,
MB,
DW

Section 3.2

Patient-reported outcomes are
also included in randomized
controlled trials.

The reviewer provides a
valuable reflection in this
instance, which is,
however not
implementable in the
context provided.
Therefore, no subsequent
changes to the text were
made. It should be noted
that PRO's are included
in the scope of RWD
types. The authors would
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refer the reviewer to the
GetReal glossary, where
this issue is clarified
through the definitions of
RWD.
JC, Pfizer Section3.3.3 |[Agr ee wi t h Ji mo|Thereviewerraises a
JH, to see mention of restriction of good point, which has
MB, Medicare data, but it would be of | subsequently been added
DwW interest to note the availability of |to lines 1306 - 1308 of
both commercially insured section 6.
populations and Medicare
Advantage populations from
non-government insurers which
does create some
inconsistencies in what is
available for research.
JC, Pfizer Section 3.3.3 | Not sure if you want here/HTA The examples raised by
JH, section below, but the reviewer here are
MB, Do you want to note that the valuable ones of how
DwW largest insurers beyond CMS RWD has influenced
often have research decision-making within
organizations that conduct the payers/insurers
observational research with their | stakeholder groups.
RWD Although the authors
Also, there was an article in the | recognise their relevance
Pink Sheets a few years back on | for sections 3.3 and 5.3, it
how WellPoint used RWD for is difficult to incorporate
decision making citing an them since they have not
example of CER for statins to been located during the
inform their decision. literature review or
Also, there seem to be more previously mentioned
commercially available de- during the stakeholder
identified payer datasets in the | interviews. Additionally,
uUsS. their inclusion will not
significantly alter the flow
of ideas and discussions
introduced in this report.
To avoid affecting the
validity of methodologies
used and results reached,
the authors have
therefore decided to not
incorporate these
examples in sections 3.3.
or 5.3.
JC, Pfizer Section 3.3.5 | Please consider these articles The point raised by the
JH, from industry colleagues on reviewer here is relevant:
MB, RWD use practices: some employees of
DW M.L. BERGER, M. Mamdani, D. |industry stakeholders
Atkins, M.L. Johnson. Good have indeed cited best
research practices for practices for using RWD.
comparative effectiveness However, the context in
research: defining, reporting and | the report relates to
interpreting nonrandomized documents officially citing
studies of treatment effects company policies on
using secondary data sources. | collecting & using RWD,
The ISPOR good research of which none could be
practices for retrospective found during the literature
database analysis task force review. The statement in
report 1 Part |. Value in Health, |the report has accordingly
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2009: 12(8): 1044-1052.

N. Dreyer, S. Schneeweiss, B.
McNeil, M.L. BERGER, A.
Walker, D. Olendorf, R.E.
Gliklich. GRACE Principles:
recognizing high-quality
observational studies of
comparative effectiveness.
American Journal of Managed
Care 2010; 16(6):467-471.

M.L. BERGER, N. Dreyer, F.
Anderson, A. Towse, A.
Sedrakyan, S-L. Normand.
Prospective observational
studies to assess comparative
effectiveness: The ISPOR Good
Practices Task Force Report.
Value in Health 2012; 15:217-30.
M.L. BERGER, B. Martin, D.
Husereau, K. Worley, D. Allen,
W. Yang, N. Quon, C.D. Mullins,
K. Kahler, W. Crown.
Questionnaire to Assess
Relevance and Credibility of
Observational Studies to Inform
Healthcare Decision-Making: An
ISPOR-AMCP-NPC Good
Practice Task Force Report.
Value in Health 2014; 17: 174-
182.

Alemayehu D, et al.
Examination of Data, Analytical
Issues and Proposed Methods
for Conducting Comparative
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been re-worded and a
note was added that
some methodology
papers have been
published by employees
of this stakeholder group
in lines 419 - 422 of
section 3.3.5.

JC, Pfizer Section 3.3.5 | ISPOR good practice reports Listen in the references
JH, should be included here. used to address comment
MB, above.
DW
JC, Pfizer Section 3.7 Interoperability of EHR is Although this is a relevant
JH, another component here which | point, the results in
MB, limits the ability to follow patients | section 3.7 are based
DwW across settings and systems. upon the analysis
See that this is mentioned under | performed on the coded
procedural, but | think it given text. The point on
lack of clear standards and the | interoperability of different
number of EHR vendors, it EHR's limiting patient
would be relevant here as well. | follow-up has not been
coded in sufficient
frequency to directly
feature in this section. It is
also covered later in
section 3.9. Therefore, no
subsequent changes to
the text were made.
JC, Pfizer Section 5.2 I concur with remark on PRO's This is a reflection and
JH, and trial supplements not being | direct opinion, thus no
MB, considered as RWD subsequent change of
DW text was required due to

this comment.
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JC, Pfizer Section 5.2 Pls consider removing these Unnecessary transcription
JH, transcription expressions from expressions were
MB, the quotes? removed from all quotes
DwW throughout the report.
JC, Pfizer Section 5.3 "Typically, RWD use and The reviewer mentions an
JH, engagement in its collection important context for the
MB, occurs during drug development | use of RWD, which would
DwW and as part of post-marketing theoretically belong to
commitments and value section 5.4. However,
proposition support or risk- bearing in mind that the
sharing agreements." results presented here
are strictly based on
coding of interview
transcripts, this comment
cannot be incorporated as
it was not notably
mentioned by interviewed
stakeholders.
JC, Pfizer Section 5.6 Additionally consider removal of | This is an important
JH, variables when combining obstacle faced in RWD
MB, datasets (eg removal of zip use, thus a statement has
DwW code/state/location when been added to this effect
combining EHR/claims or in lines 1087 - 1089 of
limitations on linking death section 5.6.
information to other info) and
how those HIPAA considerations
limit the value of linking
datasets.
JC, Pfizer Section 5.6 Data captured in routine practice | The point raised by the
JH, often reflects qualitative reviewer here is quite
MB, information that will inform relevant but has not
DwW treatment decisions, but not received any mention by
quantitative measures over time | stakeholder interviewees.
(eg.ipai nd as a s|Therefore, the authors
not on a 0-10 pain score). decided to not incorporate
it in the text.
JC, Pfizer Section 5.8 On FDA perception of RWD as | The reviewer provides an
JH, being of low quality: Except in interesting comment.
MB, the case of s af |However, thisdoes not
DwW there is often not a balance of represent the opinions of
safety/effectiveness from FDA in | the interviewed
post-marketing (eg mini- stakeholders. Therefore,
Sentinel). the authors decided to not
incorporate it in the text.
JC, Pfizer Section 7 It could be emphasized here and | Although the reviewer
JH, elsewhere that RWD and RWE | raises a good perceived
MB, can help with generating use for RWD, it has not
DwW hypotheses that can be studied | previously been notable
further in prospective studies, mentioned in literature
either from a randomized review documents or
controlled trial or other study stakeholder interviews. It
design (quasi-experimental, would also seem
observational). inconsistent if this
potential use of RWD
would be dropped in in
the conclusion section.
Therefore, the authors
decided not to incorporate
this comment in the text.
However, it might be
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interesting for GetReal to
take this point up in future
discussions.

JC, Pfizer Section 7 | like the 5-bullet suggestions on | The authors agree that
JH, how to better integrate RWD and | the issues outlined in the
MB, RWE into decision frameworks | conclusions need to be
DwW for drug development and drug | addressed in a more
assessment, but it feels a bit detailed manner by the
brief. |1 06ve s ee]|GetRealconsortium
conclusions in other throughout the project.
publications, so as it stands This report, however, only
does it go beyo|servesas a starting point
said previously? Could the for subsequent work by
authors provide the consortium.
recommendations that are a bit | Therefore, no subsequent
more in-depth? Given this is changes to the text were
coming out of the GetReal work- | made.
stream, which is well-known and
with prominent individuals, is
there opportunity to be a bit
stronger / detailed? Just a
thought i but the paper is good
as is.
JC, Pfizer Section 7 For what it és w|Theauthors agree tothe
JH, key question arising is listed in majority of points made
MB, the end section as: here regarding evidence
DwW 2. Reach consensus regarding | hierarchies and the

the relevance of RWD for
answering different scientific
guestions in different drug
development and assessment
phases

This is kind of hinted at through
the paper, but I think the
problems arise when the
questions about RWD are asked
very generally which is when you
get the respons
lowly ranking in hierarchies of
evidence. If you get more
specific eg we have a question
about aspect X of a drugs
performance in disease Y: what
are the best sources of evidence
that we can find to answer this
question? Then RWD may come
to the fore. The hierarchies of
evidence approach kind of
implies that you can chose
whether to deliver evidence via
RWS or an RCT, so if you
choose the RWS
di scounted. But
case is it? If the question you
want answering is not suitable
for a randomisation study, or
because some characteristics of

relevance of altering the
perception of RWE as
being inherently of lower
quality (especially in
areas such as orphan
diseases). A paragraph
has been added to
section 6 (lines 1286 -
1295) addressing this
point.
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the disease (esp in rare
diseases) mean that case
studies or other sources of
evidence are as
going to get. Incidentally, orphan
drugs might be a good area to
pursue in more depth i there are
a lot of cases where non RCT
data has been used for approval.

'Real-Life Data in
Drug Development

SF, MHRA
RH

Definition of
RWD, RWE,
RWS

A The papers hi
various definitions are
controversial and this is
endorsed. | think that the
definitions would benefit from
some further reflection. In
particular, the definitions mix the
data source with the
experimental design. The paper
includes a pragmatic design as
RWD, and more controversially
(incorrectly) all adaptive clinical
trials, many of which are very
clearly RCTs. The border
between an RCT (the definition
of which doesnbd
tight inclusion and exclusion
criteria), a large simple trial and
a pragmatic trial can be blurred.
A large simple trial collecting
data with an unlicensed
treatment, with informed
consent, collecting data through
CRFs that may or may not be
collected in routine clinical
practice would appear to be a
CT, as defined by the relevant
legislation. A large simple trial
using EHRs may be RWD.
Without considering both the
data collection and the trial
design it is not clear that
definitive definitions can be
reached. Furthermore, it is not
clear how single arm clinical
trials are classified in the
definitions.

The points raised by the
reviewer are quite valid,;
indeed, many
stakeholders agree that a
clear, pragmatic definition
for RWD is essential. The
definitions of RWD and
RWS have been updated
accordingly. The authors
also refer the reviewer to
the GetReal glossary for
confirmation.

SF, MHRA

Definition of
RWD, RWE,
RWS

There is some internal
inconsistency in the definition of
pragmatic clinical trials between
the two documents that were
circulated, one indicating that a
randomisation ratio changing
over time being part of the
definition of what constitutes
PCT (Section 6, paragraph 3),
and this aspect being absent /
replaced in the definitions in the

Even though the
definitions in the
documents referred to
both indicate that
randomisation is part of
PCT's definition, the
wording in the glossary
was not as clear as in the
report. Therefore, the
definition in the glossary
was re-worded to
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second document. highlight the fact that the
design of PCT's involves
randomisation of the trial
population.
SF, MHRA Definition of Overall, it seems Although this is a relevant
RH RWD, RWE, preferable to promote a point, it has been
RWS continuum of data collection and | discussed in section 6 in
a toolbox of study designs than a | the context of the role
dichotomy of RCT and RWD. RWE can play in the
context of adaptive
licensing. Therefore, no
subsequent changes to
the text were made.
SF, MHRA Representaton |[A 1t i s di f f i c u|Thereviewerprovides a
RH of regulatory terms that experimental are valuable reflection in this
standards conventionally compared to instance, which is,
placebo. It should be noted that | however not
the definition of efficacy in the implementable in the
6effectiveness context provided. The
is not obviously the same as the |authors would refer the
definition of therapeutic efficacy |reviewer to the GetReal
in the pharmaceutical legislation, | glossary, where this issue
in particular the therapeutic is clarified through the
effect as compared to placebo definitions of efficacy,
under ideal conditions is not a effectiveness, relative
regulatory standard, in particular | efficacy and relative
i f o6ideal c o nd i |effectiveness. Therefore,
adherence to treatment. no subsequent changes
to the text were made.
SF, MHRA Representaton [A 1t is i mpl i ed|Thiscomment r relates to
RH of regulatory authorisation work is only the readers'
standards because of concerns over interpretation. The report
extrapolation from efficacy to states that post-marketing
effectiveness (i.e. because of commitments address
lack of external validity of clinical | uncertainties in evidence
trials). | think this is not of both safety and
generally true and that post- efficacy. Therefore, no
authorisation work is more subsequent changes to
commonly related to reducing the text were made.
uncertainties in the evidence
base for licensing; only a subset
of which will relate to this
perceived problem.
SF, MHRA Representaton [A It i s i mpl i ed|The authors agree with
RH of regulatory under-use (in part due to the point made by the
standards 6cul tured) of R|reviewerhereregarding
decisions. Itis not reflected in the over-simplification of
the paper that most of the regulatory procedures.
research supporting regulatory | This has been
submissions of experimental incorporated by making
compounds is conducted, changes to the old
including Phase lll trials T as statement this comment
demanded by legislation 1 in the |refers to; please see lines
controlled environment of clinical | 1100-1102. However, it is
trials. In section 5.7 it is important to note that the
asserted that relative tensions we refer to here
effectiveness generated by real- |relate to Phase IV studies
worl d studi es 0|andother REA studies,
regulatory authorities. This rather than phase Il
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criticism is at best an over-
simplification. Presumably it is
therefore equally asserted that
this type of da
recognisedd by
authorities; and to some extent
this will depend on whether the
applicant proposes / or the
regulators deem necessary a
variation to the licence based on
the data collected, within the
confines of our mandate defined
in the relevant legislation. It
should be recognised that there
is no legal mandate on
Marketing Authorisation Holders
to make the drug available as
widely as possible by removing
warnings, restrictions etc. from
the label, unless relevant
Specific Obligations are set at
Marketing Authorisation. The
6tensionsdé desc
regulatory and reimbursement
dossiers are in part described by
our different mandates; with
regulators refusing an
application for marketing
authorisation where therapeutic
efficacy has not been
demonstrated or benefit-risk is
not positive. An assessment of
therapeutic efficacy differs from
an appraisal of cost-
effectiveness or relative-
effectiveness and this is not
recognised in the paper. Of
course, this does not preclude
conversations between
stakeholders about evidence
being generated in the most
efficient way to meet the needs
of all.

'Real-Life Data in
Drug Development

RCT's and RWS; a
contrast that therefore
does not directly relate to
the issue of differing
mandates of regulatory
agencies and HTA
agencies.

SF, MHRA Section 3.4.2 | The terminology in the third The sentence to which
RH paragraph is potentially the reviewer refers was
misleading; the wording may reworded to make it clear
lead to confusion of MAPPs with |that adaptive pathways
Marketing Authorisation under and exceptional MA's
Exceptional Circumstances. were different contexts.
Please see lines 535 -
538 of section 3.4
SF, MHRA Section3.41 |A Some RWD us e s |Thereviewer provides a
RH described that are non- valuable reflection in this

controversial and are already
encouraged; in particular in
relation to defining disease
states, population stratification,
designing CTs etc. | expect
these were not really considered
as RWD by some stakeholders

instance, which is,
however not
implementable in the
context provided.
Therefore, no subsequent
changes to the text were
made. However, the
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as they inform rather than aim to
RCTs.

'Real-Life Data in
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authors indicate that use
of RWD for defining
disease states, population
stratification and
designing clinical trials
has been mentioned in
stakeholder interviews.

SF,
RH

MHRA

Appendix 8.1.1

A I'n Table 1 it
a European guideline on Flexible
(Adaptive) designs also exists
and gives a definition that might
be reflected here.

This table provides a list
of stakeholders whose
websites were consulted
for the grey literature
review. Therefore, this
comment does not
directly fit in this context
and no subsequent
changes were made to
the text. However, it is a
valid comment for the
GetReal glossary, and the
source mentioned has
indeed been used to
adapt the definition for
adaptive clinical studies
therein.

SF,
RH

MHRA

Section 3.5/5.5

A The argument s
external validity of RCTs are
qualitative in nature. Better
quantification would be helpful in
selling the possibilities to all
stakeholders. There is a
conditioning that CTs do not
adequately capture real-world
effects and it is true that not all
patiend ot typmat
by the product licence will not be
represented in Phase Il CTs,
but exactly what can and cannot
be extrapolated from the totality
of evidence in a drug
development programme
remains unclear. For example
there is usually a rather good
understanding of clinical
pharmacology at the time of
licensing that can complement
evidence in Phase lll RCTs, e.g.
ADME is quantified, drug-drug
interactions are understood and
described in labelling (viz use
with concomitant medications)
and changes in exposure in
special populations (weight,
renal / hepatic impairment etc.)
are quantified and described.

Although the reviewer
makes quite a good point
in quantifying the nature
of evidence gaps
throughout the drug
development cycle to
define the evidence gap
generated by RCT data,
the authors recognise that
GetReal and the wider
community are far from
quantifying such an issue;
it is a challenge to first
reach consensus on the
sorts of evidence gaps
present. Furthermore , for
the purposes of GetReal,
consensus should first be
reached on the relevance
of RWE for answering
various scientific
questions that rise due to
such an evidence gap.
Perhaps as experience
builds in RWE use and
the evidence gaps
present, quantification
may become possible.
Therefore, the point
raised by the reviewer
can certainly be valuable
for future GetReal work,
but moves a step further
in scope than the aims of
this report and current
state of experience in the
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field of RWE. No
subsequent changes
were thus made to the
text.

SF, MHRA Section 7 A Building on t|Please see the response

RH HTA Agency E in Section 5.6, an | to the comment provider
important objective of work in by the reviewer above,
this area is to improve which is also applicable to
quantification of the extent to this comment.
which the full drug development
process leaves open questions
on the external validity of the
totality of findings and, perhaps
more importantly, under what
circumstances are RWD reliable
(free from important bias) for
stakeholder decision making. It
should not be the case that
methodological issues are
ignored by stakeholders simply
because they cannot yet be
resolved.

SF, MHRA Section 7 A Iln trying to The authors agree with

RH evidentiary standards for all the comment made by the
stakeholders (regulatory reviewer. In light of
agencies in different regions, significantly different
HTAs in different EU member mandates of relevant
states etc) do we miss the stakeholders,
opportunity to harmonise for a harmonisation of RWE
subset of stakeholders, at least | requirements should be
in the first instance? It is not yet | harmonised among a
obvious, not least because of the | sub-set of stakeholder in
different mandates and interests | the first instance; more
of different stakeholders, that all | specifically between
solutions will be the same for all | regulatory agencies, HTA
stakeholders. agencies and

pharmaceutical industry.
This has been added to
section 6, lines 1343 -
1349.

SF, MHRA General GPRD is now known as CPRD | This has been corrected

RH but is referenced here in lines 568 and 1065.
consistently as GPRD i Please
use Clinical Practice Research
Datalink (CPRD)

SK ZIN Section 6 - | had problems with the The lay-out of section 6
beginning of the discussion has been edited to be
which was not so clear to me. more coherent. More

specifically, the new
structure of the
discussion follows the
order in which issues
were raised in throughout
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the report which also
introduces a logical
progression of
arguments. The authors
believe that this should
make section 6 more
accessible to readers.

SK ZIN Section 6 - | struggled a bit with the The lay-out of section 6
structure of the discussion. you | has been edited to be
discuss issues, opportunities, more coherent. More
issues, summary, example of specifically, the new
positive collaboration. | would structure of the
prefer to have 1) all issues listed | discussion follows the
2) opportunities listed and then | order in which issues
summarise in the were raised in throughout
conclusion how to deal with the report which also
these. Maybe subheading would |introduces a logical
be an options for structuring? | progression of
have suggested some arguments. The authors
subheadings believe that this should

make section 6 more
accessible to readers.

SK ZIN Section 7 | deleted the last statement of In order to maintain
the conclusion and abbreviated | consistency in conveying
this statement as it seemed a bit | the messages delivered
overly persuasive: "In order to by this report, the authors
raise the quality of RWD agreed to keep the
collected and thereby increase concluding statements
the confidence of all stakeholder | unchanged.
in RWD and its value for
decision-making we recommend
to:"

SK ZIN Section 7 Replace RWE needs to RWE The authors agree that
evidence requirements the term evidence

‘requirements’ is more
accurate for the purposes
of this report than
evidence 'needs'. This
was implemented
throughout the report.

PA ZIN Section 1 RWD definition: impact instead | In order to maintain
of effect consistency with the

definitions of terms such
as effectiveness and
relative effectiveness in
the GetReal glossary, the
authors decided not to
adopt this change.

PA ZIN Section 1 RWS definition: revise term The authors agree that
scientific studies; perhaps changing the term
clinical studies 'scientific studies' to

‘clinical studies' provides
a more accurate
definition. Therefore, the
proposed change has
been implemented.
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General

How does this relate to the
assessment vs. Appraisal
debate?
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Although the question
raised by the reviewer
here is intriguing, it lies
beyond the scope of this
report which only aims to
provide a review of
policies and perspectives
on RWD. The authors
acknowledge, however,
that this is an important
point to be discussed by
the GetReal consortium.
Therefore, no subsequent
changes to the text were
made.

PA

ZIN

General

Summary table overview needed
to present results of main
recurrent themes per sub-
heading

The authors agree that
readers would benefit
from a summary table.
Please see lines 263-265,
809-811 and tables 6 & 9
for the subsequent
changes made.

PA

ZIN

Section 3.6

Last paragraph not very clear;
confusion regarding the
availability of RWD

The authors believe that
the confusion referred to
here is a result of the
reader's interpretation.
However, the context
within which the
availability of RWD is
mentioned has been
checked to ascertain that
it can be clearly
interpreted by readers.
Therefore, no subsequent
changes to the text were
made.

PA

ZIN

Sections
3.7/3.9

Is it possible to merge the
sections on practical obstacles
and procedural considerations,
given they complement/ repeat
one another?

The authors agree with
the reviewer on the
overlap between issues
exhibited in the sections
on practical obstacles and
procedural
considerations. However,
these cannot be
combined into one
section, as that on
practical obstacles
demonstrates the real-life
problems encountered
while collecting and using
RWD, whereas
procedural consideration
provides reflections on
how to potentially
incorporate RWD in
decision-making.
Therefore, the authors
decided to keep both
sections separate.
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Consider changing the heading
from political considerations to
governance considerations
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By using the term
political, the authors
incorporate aspects of
both law-making as well
as decision-making.
However, by referring to
governance, the authors
believe they would set the
focus on the methods for
exercising the
administration of law-
making and decision-
making. In accordance
with the scope of this
section, the authors thus
chose to stick with the
term political
considerations.
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