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Abstract

Advances in the digitization of health systems and expedited regulatory approvals of innovative
treatments have led to increased potential for the use of real-world data (RWD) to generate real-
world evidence (RWE) to complement evidence from clinical trials. However, health technology
assessment (HTA) bodies and payers have concerns about the ability to generate RWE of
sufficient quality to be pivotal evidence of relative treatment effectiveness. Consequently, there is
a growing need for HTA bodies and payers to develop guidance for the industry and other
stakeholders about the use of RWD/RWE to support access, reimbursement, and pricing. We
therefore sought to (i) understand barriers to the use of RWD/RWE by HTA bodies and payers;
(ii) review potential solutions in the form of published guidance; and (iii) review findings with
selected HTA/payer bodies. Four themes considered key to shaping the generation of robust
RWE for HTA bodies and payers were identified as: (i) data (availability, governance, and
quality); (ii) methodology (design and analytics); (iii) trust (transparency and reproducibility);
and (iv) policy and partnerships. A range of guidance documents were found from trusted
sources that could address these themes. These were discussed with HTA experts. This
commentary summarizes the potential guidance solutions available to help resolve issues faced
byHTA decision-makers in the adoption of RWD/RWE. It shows that there is alignment among
stakeholders about the areas that need improvement in the development of RWE and that the
key priority to move forward is better collaboration to make data usable for multiple purposes.

Introduction

Real-world data (RWD) has been used for decades by regulators for pharmacovigilance purposes
and by HTA for contextualization of evidence to a specific health system setting, to extrapolate
outcomes and input to economic modeling. With the advancement of digitization in health
systems and expedited regulatory approvals of innovative treatments, there is greater potential
for the use of RWD to generate real-world evidence (RWE) to complement evidence from clinical
trials. However, many health technology assessment (HTA) bodies and payers have voiced
concerns about the ability to develop RWE of sufficient quality to be pivotal evidence of relative
treatment effectiveness, and argue that randomized controlled trials (RCTs) should remain the
key evidence base (1).

HTA is based on an evidence-basedmedicine paradigm, with a foundation of critical review of
meta-analyses and RCTs. Experience with appraisal of RWD is often more limited, and different
expertise is required for the generation of evidence based on RWD. For example, the generation
of RWE may involve linking of data from a range of data sources and consider the impacts of
creating retrospective definitions of basic aspects of a study, including patient eligibility, baseline
characteristics, outcomes, and time windows. Whilst regulators are extending their interest in,
and guidance for, the use of RWE to include the consideration of issues related to treatment
effectiveness in a clinical practice setting, and appreciate the opportunity to decrease uncertainty
in their decision-making, many national HTA bodies have not yet established clear guidance for
industry on what RWE they would accept and how it will be appraised (2;3). The Registry
Evaluation and Quality Standards Tool (REQueST) from European Network for Health
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Technology Assessment (EUnetHTA) supports the evaluation of
clinical registries for use inHTA (4), but there is no other jointHTA
guidance relating to RWDor RWE, nor are registries the sole source
of RWD. As the availability of RWD from healthcare systems,
patients, and other sources increases, so will the need for HTA
bodies and payers to develop clear guidance for industry and other
stakeholders about the use of RWD/RWE to support access, reim-
bursement, and pricing decision-making for highly innovative
technologies.

This commentary presents work undertaken to (i) understand
barriers to the use of RWD/RWE by HTA bodies and payers;
(ii) review potential solutions in the form of existing guidance
published by individual HTA bodies, payers, regulators, multi-
stakeholder collaborations, and academic groups; and (iii) share
the initial opinion on the topic from selected HTA/payer bodies.

Known/published barriers to RWD/RWE uptake by HTA
bodies and payers

To better understand the concerns surrounding the use of
RWD/RWE raised by HTA bodies and payers, a scoping litera-
ture review of PubMed was conducted in April 2021 (see Sup-
plementary Materials) to identify articles published in English,
including interviews or group work involving several HTA/payer
experts concerning the use of RWD/RWE. This initially focused
on articles that included HTA bodies in Europe and then those
outside Europe. Five key articles from multi-stakeholder groups
involving a range of HTA bodies in Europe were identified (1;5–
8) from the HTAi Policy Forum, IMI-GetReal, and RWE4Deci-
sions. In addition, one article solicited German and other
European stakeholder views on the value and challenges of
RWE post-approval, and relevant RWD collection requirements
(9).

Evidence from this scoping review suggested that the value of
RWD, and the RWE it generates, is already accepted and used in
support of HTA. RWE provides information about the incidence,
prevalence, and natural history of the disease, compliance/adher-
ence to treatment, quality of life, health system resource use, drug
utilization, costs, and can support the development of transition
probabilities for economic models. However, the evidence also
highlighted concerns related to the use of RWE to demonstrate
treatment effects. Key issues were extracted from each paper, as
shown in Table 1. These included a range of topics about the quality
of RWD, data infrastructure and access issues, transparency in
curation and analysis, use of appropriate statistical methodology,
transferability/generalizability of RWD/RWE, and the mistrust of
conclusions made based on RWD. In addition, issues related to the
lack of stakeholder collaboration were raised in terms of alignment
of RWE requirements pre- and post-licensing (e.g., differences
between HTA, payer, and regulators), and clarity about when
RWE may be acceptable.

These issues were grouped into themes that were considered key
to shaping the generation of robust RWE for HTA and payers:
(i) data (availability, governance, and quality); (ii) methodology
(design and analytic); (iii) trust (transparency and reproducibility);
and (iv) policy and partnerships. Papers involving views of HTA
bodies and payers outside Europe (in Canada and USA) were then
reviewed and issues extracted (data available on file) (10–18). There
was a remarkable similarity in the issues raised, that confirmed
themes identified in Europe which are presented as the pillars in
Figure 1.

Potential solutions to address HTA bodies/payer challenges
with use of RWE

Recognizing that other fields, such as pharmacoepidemiology, have
developed guidance about the generation of RWE that might be
applicable to HTA, a further targeted literature review was under-
taken to identify potential solutions to overcome the issues raised
by HTA bodies and payers. This included a search of key
RWD/RWE initiatives, HTA and regulatory websites, EUnetHTA,
Google, and PubMed. In total, ninety-three publications from
forty-one organizations or collaborations (regulators, academics,
professional societies, expert collaboratives, and individual HTA
bodies) were identified that presented guidance on the use of RWD
or development of RWE in particular settings. These aligned well
with the four pillars showing the commonality of issues across
stakeholders.

Table 2 presents each of the four pillars and potential guidance
that may be available for use or adaptation to help resolve issues
faced in HTA decision-making. The key aspects of these publica-
tions are presented in the following sections.

Data (availability, governance, and quality)

The availability, governance, and quality of data were addressed in
detail by many publications, particularly by collaborative groups.
Initiatives led by HTA bodies and payers included EUnetHTA’s
REQueEST tool for evaluating registries for HTA use (4), and the
German national Institute forQuality and Efficiency inHealth Care
(IQWiG) guidance on the analysis of routine practice data for
benefit assessment (19). ISPOR’s Task Force on Retrospective
Databases checklist was created to assess issues unique to database
studies, such as data reliability and validity (20). European colla-
boratives such as European Health Data Evidence Network
(EHDEN) have identified data sources and developed approaches
to support data quality and harmonization (e.g., via a common data
model). Furthermore, regulators, research collaboratives and aca-
demics have published several checklists, guides, and reporting
standards relating to various data aspects including relevance,
reliability, fitness for use, quality, and privacy (see Table 2). All
groups encourage pre-planning and transparency of approaches.

Methodology (design and analytic)

Methodological issues relating to design and analytics of real-world
studies were considered in a number of the publications identified.
Best practice guidance was published on the design and analysis of
observational/non-randomized studies for comparative effective-
ness research (CER) that is, GRACE, ISPE, STROBE, ISPOR,
ENCePP, and PCORI (Table 2). Statistical methodologies for
informing CER are widely reported (NICE 2015 (21), ISPOR
2009 (22), ISPOR 2012 (23), GRACE (24), AHRQ (25), and
IMPACT HTA W6 (26)) and often include approaches to identi-
fying and mitigating bias and confounding (EUnetHTA 2015 (27),
ISPOR 2009 part I (22), AHRQ (25), ENCePP Methods (28),
STRATOS (29), and NICE 2015 (21)). A comprehensive overview
of existing guidance, frameworks, and checklists is provided by
Jaksa et al. (30), as well as ISPOR, NICE, and EUnetHTA. The latter
two checklists are HTA-specific and are summarized below.

As part of its robust statistical methodological guidance docu-
ment, NICE described how it evaluates the quality of an RWD
analysis, on treatment effect generally, and in the context of cost-
effectiveness, using existing tools and checklists. These include
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ISPOR 2003; ISPOR-AMCP-NBC 2013 (31). The underlying
assumptions of statistical methods are often overlooked by HTA
reviewers and helpfully described by NICE DSU (2015), with a
supportive algorithm to aid the appropriate method selection (21).

EUnetHTA’s guidance on the internal validity of non-
randomized studies on interventions similarly includes a critical
review of tools and checklist assessing risk of bias, recommending
ACROBAT-NRSI (A Cochrane Risk of Bias Assessment Tool) and
RoBANS (Risk of Bias Assessment Tool for Non-randomized

Studies) (27). In 2019, EUnetHTA developed the REQueST tool
to support the evaluation of methodological information, essential
registry standards, and additional requirements. Accompanying
the tool is a ‘vision paper’ which explores the options for the
long-term delivery, use and sustainability of REQueST beyond
EUnetHTA Joint Action 3 (4). ISPOR and AHRQ also provide a
checklist and guidance on registries, respectively. An extensive list
of available checklists on design and analyses are available in the
appendix of both documents (21;27).

Table 1. Issues regarding the use of RWD/RWE reported by HTA/Payers in the EU

Reference Issues reported Themes

Oortwijn et al. (1) RWE/RWD quality and acceptability Data

Data quality, acceptability, interoperability, and replicability across different data sets Data

Disparate data governance, standards, privacy standards hampering access Data

Bias Methodology

HTA does not have skills to advise on RWE studies or critically appraise them Methodology

Trust and transparency Trust

Relevance, what type of HTA questions RWE is appropriate to answer Policy and partnerships

Increased collaboration with those that are capturing/analyzing RWD Policy and partnerships

Limited standards for collaboration between stakeholders with respect to RWD Policy and partnerships

Oortwijn et al. (5) Quality of data from real-world sources Data

Data infrastructure and access to data, interoperability between different data sets Data

Transferability issues (generalizability of data from different contexts, countries, etc.) Data

For which HTA questions might RWE be acceptable as fit for purpose? Policy and partnerships

When to use RWE across the lifecycle – no consensus Policy and partnerships

Makady et al. (7) Lack of reliability of RWD Data

Bias Methodology

Lack of randomization Methodology

Lack of common policies between agencies Policy and partnerships

Makady et al. (8) Perceptions of low reliability of RWD/observational studies to estimate clinical effectiveness,
biases associated with observational data (REAs)

Data, Methodology

Nature of RWD and its associated biases and/or statistical methods applied for extrapolation of
long-term effects (CEAs)

Data, Methodology

Facey et al. (6) Lack of clarity on questions answered by RWD/RWE Policy and partnerships

How to assess quality of RWE Policy and partnerships

Disparate RWD collection landscape, lack of governance frameworks Data

Need for methodological approaches to address bias Methodology

Agreement across HTAs/collaboration to resolve questions around, needs to include: Policy and partnerships

Data gaps/HTA questions resolved by RWE Data

Develop capacity/tools to support understanding of issues related to curation/synthesis of RWD
from different data sources

Data

Tools to understand critical assessment of RWE studies, bias, confounding, and so forth Methodology

Develop infrastructure to support cross-organizational sharing of RWE generation plans Policy and partnerships

Sievers et al. (9) Data quality and lack of standardization in collection Data

Registry data quality and heterogeneous European data landscape Data

Methods – lack of randomization, bias Methodology

Reluctance, philosophical objections, trust Trust

CEA, comparative effectiveness assessment; HTA, health technology assessment; REA, relative effectiveness assessment; RWD, real-world data; RWE, real-world evidence.
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Other key multi-stakeholder initiatives concerning method-
ology include IMPACT HTA (work package 2 and 6 specifically)
(26) and IMI-GetReal. Please see Table 2 for further details.

Trust (transparency and reproducibility)

Several groups have developed publications focused on trust, trans-
parency, and reproducibility. The multi-stakeholder RWE Trans-
parency Initiative (ISPOR/ISPE/NPC/Duke-Margolis) reported
practical recommendations for establishing a culture of transpar-
ency for the analysis and reporting of RWD/RWE studies, includ-
ing the creation of an RWE registry that partnered with the Open
Science Foundation to promote a more widespread culture of
registering RWE study (32). For the reproducibility of RWE studies,
a structured template for planning and reporting on RWE studies
(STaRT-RWE) has been developed (33). The majority of organiza-
tions providing solutions related to trust in the generation and use
of RWD/RWE were non-HTA body/payer specific and developed
recommendations without HTA involvement.

Policy and partnerships

Identified policy and partnership-related barriers to the adoption of
RWE by HTA bodies and payers included the lack of harmoniza-
tion on policies, evidence requirements, and the lack of coordin-
ation at international level between HTA bodies and payers for
RWD collection, acceptance, context of acceptance, and relevance.
Collaborative initiatives including ISPOR/ISPE, ISPOR-AMCP-
NPC; OHDSI, EHDEN, GetReal, CanREValue, and RWE4Deci-
sions have all worked to develop solutions related to policy and
partnerships. The Observational Health Data Science and Inform-
atics (OHDSI) program was established in 2014 as an interdiscip-
linary partnership to bring out the value of health data through
large-scale analytics, producing open-source solutions. OHDSI
collaborates with the EHDEN (EuropeanHealthData and Evidence
Network) Academy to support work related to data quality and

provide education for all those working on RWD (34). RWE4Deci-
sions, works at the policy level and is payer-led, but seeks to foster
partnership among stakeholders to explore what RWD can be
collected for innovative technologies thatmeet the needs of patients
and healthcare systems, and to ensure efficient use of RWD/RWE to
informHTA body and payer decisions. A recent US Food andDrug
Administration (FDA) and European Medicines Agency (EMA)
collaboration developed a roadmap for international collaboration
on RWE using COVID-19 as the model case (35;36) and FDA-
Reagan-Udall-Friends of Cancer-Aetion developed the COVID-19
Evidence Accelerator, which involved the collaboration of leading
experts in health data aggregation and analytics with the aim of
sharing insights, comparing results, and answering key questions to
inform the collective COVID-19 response (37).

Discussion

The four pillars

The findings of the literature reviews were presented to a panel of
HTA experts at an RWE4Decisions webinar in October 2021 (38).
The panelists agreed with the four pillar themes, noting that they
addressed both policy-related issues and issues relating to processes
for individual HTAs. The pillar relating to data (availability, gov-
ernance, and quality) was considered as paramount by all panel
members and methodology was also considered key. The improve-
ment of transparency relating to RWE study conduct, including
registration of RWE study designs and analysis plans, for example
via the ISPOR portal, was also supported by the panel members. In
terms of policy, the development of the European Health Data
Space (39) was agreed as an important step. The panel considered
the development of partnerships among stakeholders to be of high
importance, particularly initiatives that bring together data sources
that may be relevant to HTA, within a trusted research environ-
ment, such as EMA’s work on the Data Analysis and Real World
Interrogation Network (DARWIN EU) (40).

Barriers to Robust Real-World Evidence to 
Inform Pricing and Reimbursement Decisions

Data:
Availability, Governance 

and Quality

1.Poor quality RWD 

2.Data 

standardization         

3.Timeliness of data

4.Lack of robust 

data 

5. Inadequate and 

disparate data 

infrastructure, 

access processes 

and governance

Methodology:
Design and Analytic

1.RWE does not 

replace RCTs 

2.Selection bias

3.Methodologies not 

well understood by 

HTA/payers

4.Limited capacity to 

critically review 

RWD analyses in 

HTA

Trust:
Transparency and 

Reproducibility

1.Lack of trust in 

data and strategy 

2.Lack of 

transparency

3.Lack of trust 

between 

stakeholders

Policy and 
Partnerships

1.Lack of 

harmonization

2.Lack of 

coordination 

between 

payers/HTAs for 

RWD collection, 

context of 

acceptance etc.

3.Governance 

issues

Figure 1. Known/published barriers to RWD/RWE uptake by HTA bodies and payers. EU, European Union; HTA, health technology assessment; RCT, randomized controlled trial;
RWD, real-world data; RWE, real-world evidence.
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Table 2. Initiatives providing solutions for the challenges and barriers to RWD/RWE adoption for HTA bodies and payers, stratified by the four identified pillars; (i) data (availability, governance, and quality), (ii)
methodology (design and analytic); (iii) trust (transparency and reproducibility); and (iv) policy and partnerships

Data (availability, governance, and quality)

Key groups Key solutions

CanREValue CanREValue Collaboration Data Working Group (2020)

Duke-Margolis Center for Health Policy Framework for Regulatory Use of RWE (2017)
Characterizing RWD Quality and Relevancy for Regulatory Purposes (2018)
Determining RWDs Fitness for Use and Role of Reliability (2019)

EHDEN EU-wide network of data sources
Publications, education and outcome Driven Healthcare Work Package

European Commission Guidelines on data sharing across borders in EU (2019)

EUnetHTA REQueST Tool (and vision paper) (2019)

FDA Sentinel Initiative (2022)
Use of Electronic Health Record Data in Clinical Investigations (2018)
My Studies System including Mobile App (2019)

Friends of Cancer Research RWE Pilot Project 1.0: Operationalizing and Validating RWE (2020)
RWE Pilot Project 2.0: Establishing the Utility of RWE Endpoints (2020)

HMA-EMA Joint Big Data Steering Group (2021)
Task Force Subgroup reports: observational data, clinical trial imaging, genomics, spontaneous ADR, data analytics, bioanalytical omics, social media/M-Health data
(2019)

I~HD Data Quality Champion Programme (2020)
Data Quality Benchmarking Programme (2020)
Information governance certification (2020)

IMI-GetReal Aggregated Data Drug Information System (ADDIS)
Use of social media in the assessment of relative effectiveness (2018): explorative literature review with oncology examples

IQWiG Quality Registry Data Suitable for Benefit Assessments Report (2020)

ISPE Guidelines for good database selection and use in pharmacoepidemiology research (2012)

ISPOR Report of the ISPOR Task Force on Retrospective Database Checklist (2003)
UReQA framework (2021) (evaluation of US RWD commercial databases)

OHDSI OHDSI and EHDEN/OMOP Common Data Model (2021) (systematic analysis of observational databases)
Open-source software tools (2022) (data-analytics for observational patient-level data)

REPEAT Initiative Reporting to Improve Reproducibility and Facilitate Validity Assessment for Healthcare Database Studies Report (2017)

Methodology (design and analytic)

Key groups Key solutions

Academic/multi-stakeholder Various publications:
Pearson et al.: A Framework to guide the optimal development and use of real-world evidence for drug coverage and formulary decisions (2018)
O’Leary et al.: Emerging opportunities to harness real world data: An introduction to data sources, concepts, and applications(2020) (checklist)
Swift et al.: Innovation at the Intersection of Clinical Trials and Real-World Data Science to Advance Patient Care (2018) (framework)
PCORI Methodology Standards (2019) provides guidance in 16 topic areas (e.g., study design, research question, missing data)
Franklin et al.: How to mitigate biased effect due to confounders in CER studies based on secondary databases (2017)
Schneeweiss et al.: Graphical Depiction of Longitudinal Study Designs in Health Care Databases (2019)
Schneeweiss et al.: High-dimensional propensity score adjustment in studies of treatment effects using health care claims data (2009)
Schneeweiss et al.: Sensitivity analysis and external adjustment for unmeasured confounders in epidemiologic database studies of therapeutics (2006)

(Continued)
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https://cc-arcc.ca/wp-content/uploads/2020/10/The-CanREValue-Data-WG-Interim-Report-Revision_Final_v2.pdf
https://healthpolicy.duke.edu/events/public-workshop-framework-regulatory-use-real-world-evidence
https://healthpolicy.duke.edu/sites/default/files/2020-03/characterizing_rwd.pdf
https://healthpolicy.duke.edu/sites/default/files/2019-11/rwd_reliability.pdf
https://www.ehden.eu/contact/
https://www.ehden.eu/vision-and-mission/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019H0243
https://eunethta.eu/request-tool-and-its-vision-paper/
https://www.sentinelinitiative.org/
https://www.fda.gov/media/97567/download
https://www.fda.gov/drugs/cder-small-business-industry-assistance-sbia/introduction-fda-mystudies-open-source-digital-platform-gather-real-world-data-clinical-trials-and
https://friendsofcancerresearch.org/rwe
https://friendsofcancerresearch.org/rwe
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Observational_data_subgroup_report.pdf
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Clinical_Trial_and_Imaging_subgroup_report.pdf
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Genomics_subgroup_report.pdf
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Spontaneous_ADR_subgroup_report.pdf
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Data_analytics_subgroup_report.pdf
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Bioanalytical_Omics_subgroup_report.pdf
https://www.hma.eu/fileadmin/dateien/HMA_joint/00-_About_HMA/03-Working_Groups/Big_Data/2019_11_HMA-EMA_Big_Data_TF_Social_Media_M-Health_Data_subgroup_report.pdf
https://www.i-hd.eu/idhis-information-governance-certification-programme/
https://www.i-hd.eu/idhis-information-governance-certification-programme/
https://www.i-hd.eu/idhis-information-governance-certification-programme/
https://addis.drugis.org/
https://rwe-navigator.eu/use-real-world-evidence/software-for-evidence-synthesis-and-predictive-modelling/addis/
https://cancer.jmir.org/2018/1/e11/
https://www.iqwig.de/en/projects/a19-43.html
https://onlinelibrary.wiley.com/doi/10.1002/pds.2229
https://www.valueinhealthjournal.com/article/S1098-3015(10)60137-4/pdf?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS1098301510601374%3Fshowall%3Dtrue
https://www.ispor.org/publications/journals/value-outcomes-spotlight/vos-archives/issue/view/expanding-the-value-conversation/fit-for-purpose-real-world-data-assessments-in-oncology-a-call-for-cross-stakeholder-collaboration
https://ohdsi.org/
https://ohdsi.org/who-we-are/collaborators/
https://onlinelibrary.wiley.com/doi/10.1002/pds.4295
https://www.futuremedicine.com/doi/full/10.2217/cer-2018-0059?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org
https://dom-pubs.onlinelibrary.wiley.com/doi/full/10.1111/dom.13948
https://ascpt.onlinelibrary.wiley.com/doi/pdf/10.1111/cts.12559
https://www.pcori.org/research-results/about-our-research/research-methodology/pcori-methodology-standards
https://academic.oup.com/aje/article/185/6/474/3052760
https://www.acpjournals.org/doi/10.7326/M18-3079?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.lww.com/epidem/Fulltext/2009/07000/High_dimensional_Propensity_Score_Adjustment_in.8.aspx
https://onlinelibrary.wiley.com/doi/10.1002/pds.1200
https://doi.org/10.1017/S0266462322000605


Table 2. (Continued)

Methodology (design and analytic)

Key groups Key solutions

AHRQ User guide for observational study (2013)
User guide for CER (2013)
Registries for evaluating patient outcomes (2019)
Registries for Evaluating Patient Outcomes: A User’s Guide: 4th Edition (2020)

Duke-Margolis Center for Health Policy Understanding theNeed for Non-Interventional Studies Using Secondary Data to Generate Real-World Evidence for Regulatory DecisionMaking, andDemonstrating Their
Credibility (2019)

A Roadmap for Developing Study Endpoints in Real-World Settings (2020)

ENCePP ENCePP Guide on Methodological Standards in Pharmacoepidemiology (2021)
ENCePP checklist for designing study protocols non-interventional post-authorization safety study (2012)

EUnetHTA Internal validity of NRS on interventions (2015)
REQueST Tool (2019)
Vision paper on the sustainable availability of the proposed Registry Evaluation and Quality Standards Tool (REQueST) (2019)

European Commission Commission recommendations on a European Electronic Health Record exchange format (2019)

FDA FDA guidance for pharmacoepidemiologic safety studies using electronic health record data (2013)
FDA RWE program (2018)
FDA guidance for use of RWE for regulatory decision making (2017)
FDA examples of use of RWE in regulatory decisions (2019)

GRACE GRACE (Good ReseArch for Comparative Effectiveness) checklist
GRACE (Good ReseArch for Comparative Effectiveness) principles (2010)
GRACE Principles (2010): Paper accompanying the checklist, setting out high level principles to guide users in design and evaluation

Health Canada Elements of Real World Data/Evidence Quality throughout the Prescription Drug Product Life Cycle (updated 2019)

IMI-GetReal Methodological guidance, recommendations and illustrative case studies for (network) meta-analysis and modelling to predict real-world effectiveness using individual
participant and/or aggregate data (2017)

Didden et al.: Prediction of Real-World Drug Effectiveness Prelaunch: Case Study in Rheumatoid Arthritis (2018)
Nordon et al.: The use of random-effects models to identify health care center-related characteristics modifying the effect of antipsychotic drugs (2017)
Martina et al.: The inclusion of RWE in clinical development planning (2018)

IMPACT HTA As part of EU’s Horizon-2020 IMPACT HTA programme:
WP6: Methodological guidance on the analysis and interpretation of non-randomized studies to inform health economic evaluation (2021). Kent et al.: The use of non-
randomized evidence to estimate treatment effects in health technology assessment (2021)

WP2: Development and application of a tool to combine and use RCT and observational/registry data in economic evaluation.

ISPOR ISPOR good research practice report: Berger et al.: Prospective observational studies to assess comparative effectiveness – Good Practices Taskforce Report (2012)
ISPOR guidance part 1: Berger et al.: Good Research Practices for Comparative Effectiveness Research: Defining, Reporting and Interpreting Nonrandomized Studies of
Treatment Effects Using Secondary Data Sources: The ISPOR Good Research Practices for Retrospective Database Analysis Task Force Report – Part I (2009)

ISPOR guidance part 2: Cox et al.: Approaches to Mitigate Bias and Confounding in the Design of NRS of Treatment Effects Using Secondary Data Sources: ISPOR Good
Research Practices for Retrospective Database Analysis Task Force Report – Part II (2009)

ISPOR guidance part 3: Johnson et al.: Analytic Methods to Improve Causal Inference fromNonrandomized Studies of Treatment Effects Using Secondary Data Sources: –
Part III (2009)

ISPOR’s “A Checklist for Retrospective Database Studies” (2003)
ISPOR-AMCP-NPC questionnaire: Berger et al.: A Questionnaire to Assess the Relevance and Credibility of Observational Studies to Inform HealthCare Decisions (2014)

NICE NICE methods of health technology evaluation: the case for change (2020)
DSU Technical Support Document 17: the use of observational data to inform estimates of treatment effectiveness in technology appraisal: methods for comparative
individual patient data (2015)

Use of RWD for the estimation of treatment effects in NICE decision making (2016)
NICE methods of technology evaluation: a case for change (2020)

(Continued)

6
Capkun

et
al.

https://doi.org/10.1017/S0266462322000605 Published online by Cam
bridge U

niversity Press

https://effectivehealthcare.ahrq.gov/products/observational-cer-protocol/research/
https://effectivehealthcare.ahrq.gov/products/observational-cer-protocol/research/
https://effectivehealthcare.ahrq.gov/sites/default/files/pdf/ehc-registries-users-guide-third-edition-second-addendum.pdf
https://effectivehealthcare.ahrq.gov/products/registries-guide-4th-edition/users-guide
https://healthpolicy.duke.edu/sites/default/files/2020-08/Non-Interventional%20Study%20Credibility.pdf
https://healthpolicy.duke.edu/sites/default/files/2020-08/Non-Interventional%20Study%20Credibility.pdf
https://healthpolicy.duke.edu/sites/default/files/2020-08/Real-World%20Endpoints.pdf
https://www.ema.europa.eu/en/documents/other/guidance-format-content-protocol-non-interventional-post-authorisation-safety-studies_en.pdf
https://www.eunethta.eu/wp-content/uploads/2018/01/2015-04-02_sag-pub-cons_non-rct_assessment_wp7_sg3_guideline.pdf
https://www.eunethta.eu/request-tool-and-its-vision-paper/
https://www.eunethta.eu/wp-content/uploads/2019/10/EUnetHTAJA3_Vision_paper-v.0.44-for-ZIN.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019H0243
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/best-practices-conducting-and-reporting-pharmacoepidemiologic-safety-studies-using-electronic
https://www.fda.gov/media/120060/download
https://www.fda.gov/media/146258/download
https://www.graceprinciples.org/doc/GRACE-Checklist-v5.1.pdf
https://www.ajmc.com/view/ajmc_10jundreyer_467to471
https://www.graceprinciples.org/doc/AJMC_10junDreyer_467to471.pdf
https://www.canada.ca/en/services/health/publications/drugs-health-products/real-world-data-evidence-drug-lifecycle-report.html
https://www.imi-getreal.eu/Portals/1/2017-03-30%20-%20WP4%20-%20Methodological%20guidance%2C%20recommendations%20and%20illustrative%20case%20studies.pdf
https://www.imi-getreal.eu/Portals/1/2017-03-30%20-%20WP4%20-%20Methodological%20guidance%2C%20recommendations%20and%20illustrative%20case%20studies.pdf
https://pubmed.ncbi.nlm.nih.gov/30074882/
https://pubmed.ncbi.nlm.nih.gov/29276411/
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2769-2
https://8c3e11d9-5f36-452f-abe3-c95befd6e85d.filesusr.com/ugd/e1a359_0f60beecaab7424880ff774c1ccc1e2b.pdf?index=true
https://www.futuremedicine.com/doi/10.2217/cer-2021-0108
https://www.futuremedicine.com/doi/10.2217/cer-2021-0108
https://8c3e11d9-5f36-452f-abe3-c95befd6e85d.filesusr.com/ugd/e1a359_fe16e52c89174c7d82bf43e91db9aaa2.pdf?index=true
https://pubmed.ncbi.nlm.nih.gov/22433752/
https://pubmed.ncbi.nlm.nih.gov/19793072/
https://pubmed.ncbi.nlm.nih.gov/19793072/
https://pubmed.ncbi.nlm.nih.gov/19744292/
https://pubmed.ncbi.nlm.nih.gov/19744292/
https://pubmed.ncbi.nlm.nih.gov/19793071/
https://pubmed.ncbi.nlm.nih.gov/19793071/
https://www.sciencedirect.com/science/article/pii/S1098301514000096?via%3Dihub
https://www.nice.org.uk/Media/Default/About/what-we-do/our-programmes/nice-guidance/chte-methods-consultation/NICE-methods-of-health-technology-evaluation-case-for-change.docx
https://www.nice.org.uk/news/article/nice-s-methods-of-technology-evaluation-presenting-a-case-for-change
https://doi.org/10.1017/S0266462322000605


Table 2. (Continued)

Methodology (design and analytic)

Key groups Key solutions

STRATOS initiative (STRengthening Analytical Thinking for Observational Studies) initiative (2021)
Sauerbrei et al: STRengthening Analytical Thinking for Observational Studies: the STRATOS initiative (2013)

WHO WHO
Focuses on setting up and managing EHR: policy, governance, standards for interoperability, workforce, financing, infrastructure, privacy, security, change management
and public health informatics

Trust (transparency and reproducibility)

Key groups Key solutions

Duke-Margolis Center for Health Policy Understanding theNeed for Non-Interventional Studies Using Secondary Data to Generate Real-World Evidence for Regulatory DecisionMaking, andDemonstrating Their
Credibility (2019)

ENCePP ENCePP Checklist for Study Protocols
ENCePP Guide on Methodological Standards in pharmacoepidemiology (updated July 2021)
ENCePP Resources Database an electronic index of available EU research organizations, networks and data sources, in the fields of pharmacoepidemiology and
pharmacovigilance

ISPOR ISPOR Transparency Initiative: Orsini et al.: Improving Transparency to Build Trust in Real-World Secondary Data Studies for Hypothesis Testing –Why, What, and How:
Recommendations and a Road Map from the Real-World Evidence Transparency Initiative (2020)

Wang et al.: Reporting to Improve Reproducibility and Facilitate Validity Assessment for Healthcare Database Studies V1.0 (2017)
Berger et al.: Good practices for real-world data studies of treatment and/or comparative effectiveness: Recommendations from the joint (2017)
Berger et al.: ISPOR-ISPE Special Task Force on real-world evidence in health care decision making
Wang et al.: STaRT-RWE: structured template for planning and reporting on the implementation of real world evidence studies (2021)
RWE registry

OPERAND (Technical experts from
industry, academia, and regulators)

Multi-regional Clinical trials: Real-World Evidence

RCT DUPLICATE Initiative (Academia, FDA
and Aetion)

RCT DUPLICATE Randomized Controlled Trials Duplicated Using Prospective Longitudinal Insurance Claims: Applying Techniques of Epidemiology

RECORD and RECORD-PE RECORD checklist
RECORD-PE checklist

REPEAT Initiative REPEAT (Reproducible Evidence: Practices to Enhance and Achieve Transparency)

RWE4Decision RWE4Decisions

SPACE Gatto et al.: A Structured Preapproval and Postapproval Comparative Study Design Framework to Generate Valid and Transparent Real-World Evidence for Regulatory
Decisions (2019)

STROBE STROBE Statement reporting guideline

TransCelerate Biopharma Inc TransCelerate Biopharma

Policy and partnerships

Key groups Key solutions

AHRQ Registry of patient registries: Overview (2011)

CanREValue CanREValue: value-based decisions from Real World Evidence

Council for International Organizations of
Medical Sciences

Defining Intent, and Guiding Harmonization and Ethics Standards for Real-World Data and Real-World Evidence in Regulatory Decision-Making (2020)

(Continued)
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https://stratos-initiative.org/
https://onlinelibrary.wiley.com/doi/epdf/10.1002/sim.6265
https://www.who.int/
https://healthpolicy.duke.edu/sites/default/files/2020-08/Non-Interventional%20Study%20Credibility.pdf
https://healthpolicy.duke.edu/sites/default/files/2020-08/Non-Interventional%20Study%20Credibility.pdf
https://www.encepp.eu/standards_and_guidances/checkListProtocols.shtml
https://www.encepp.eu/standards_and_guidances/methodologicalGuide.shtml
https://www.encepp.eu/encepp/resourcesDatabase.jsp
https://www.ispor.org/publications/journals/value-in-health/abstract/Volume-23--Issue-9/Improving-Transparency-to-Build-Trust-in-Real-World-Secondary-Data-Studies-for-Hypothesis-Testing-Why-What-and-How-Recommendations-and-a-Road-Map-from-the-Real-World-Evidence-Transparency-Initiative
https://www.ispor.org/publications/journals/value-in-health/abstract/Volume-23--Issue-9/Improving-Transparency-to-Build-Trust-in-Real-World-Secondary-Data-Studies-for-Hypothesis-Testing-Why-What-and-How-Recommendations-and-a-Road-Map-from-the-Real-World-Evidence-Transparency-Initiative
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5639362/pdf/PDS-26-1018.pdf
https://www.bmj.com/content/bmj/372/bmj.m4856.full.pdf
https://osf.io/registries/rwe/discover
https://mrctcenter.org/blog/projects/real-world-evidence/
https://www.rctduplicate.org/
http://www.record-statement.org/checklist.php
http://www.record-statement.org/checklist-pe.php
https://www.repeatinitiative.org/
https://rwe4decisions.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6771466/pdf/CPT-106-103.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6771466/pdf/CPT-106-103.pdf
https://www.strobe-statement.org/strobe-publications/
https://www.transceleratebiopharmainc.com/initiatives/real-world-data/
https://effectivehealthcare.ahrq.gov/products/registry-of-patient-registries/overview
https://cc-arcc.ca/canrevalue/
https://cioms.ch/wp-content/uploads/2020/03/CIOMS_Concept-Note_-RWD-and-RWE_31Mar2020.pdf
https://doi.org/10.1017/S0266462322000605


Table 2. (Continued)

Policy and partnerships

Key groups Key solutions

FDA • FDA–EMA:
• Collaboration on observational research in COVID-19 model: focus on vaccine surveillance, building international cohorts and use of medicines in pregnant women
with COVID-19

• Roadmap for international collaboration on RWE. Teixeira et al.: Are the European Medicines Agency, US Food and Drug Administration, and Other International
Regulators Talking to Each Other?(2020)

• FDA, Reagan-Udall Foundation, Friends of Cancer and Aetion:
COVID-19 Evidence Accelerator: collaboration of leading experts in health data aggregation and analytics which aims to share insights, compare results and answer key
questions to inform the collective COVID-19 response

IMI-GetReal GetReal Institute

ISPOR ISPOR/ISPE Joint Task Force (2017): special task force for RWE in healthcare decision-making
ISPOR–AMCP-NPC: comparative effectiveness research collaborative initiative to improve patient health outcomes (2017)

NICE-Flatiron Health NICE Partners with Flatiron Health to Develop Real-World Evidence Research Methodologies (2020)

OHDSI and EHDEN/Observational Medical
Outcome Partnership (OMOP)

OHDSI and EHDEN/Observational Medical Outcomes Partnership (OMOP)

RWE Alliance RWE Alliance

RWE4Decision Facey et al.: Real-world evidence to support Payer/HTA decisions about highly innovative technologies in the EU – actions for stakeholders (2020)

Note: Tools leveraged such as GRADE (Grading of Recommendations Assessment, Development and Evaluation) that address quality generally rank all non-randomized studies as ‘low quality’, regardless of the study quality.
AHRQ, body for healthcare research and quality; AMCP, academy ofmanaged care pharmacy; CanREValue, Canadian real-world evidence for value of cancer drugs; CER, comparative effectiveness research; EHDEN, European Health Data Evidence
Network; EMA, European Medicines Body; ENCePP, European Network of Centres for Pharmacoepidemiology and Pharmacovigilance; EU, European Union; EUnetHTA, European Network for Health Technology Assessment; FDA, food and drug
administration; GRACE, Good ReseArch for Comparative Effectiveness; HMA, heads of medicines bodies; HTA, health technology assessment; i ~ HD, European Institute for Innovation through Health Data; IMI, innovative medicines initiative;
IQWiQ, institute for quality and efficiency in health care; ISPE, international society for pharmaceutical engineering; ISPOR, professional society for health economics and outcomes research; NICE, National Institute for Health and Care
Excellence; NPC, NATIONAL PHARMACEUTICAL COUNCIL; OHDSI, observational health data sciences and informatics; OMOP, observational medical outcomes partnership; OPERAND, observational patient evidence for regulatory approval and
understanding disease; PE, pharmacoepidemiological; RCT DUPLICATE, randomized controlled trials duplicated using prospective longitudinal insurance claims: applying techniques of epidemiology; RECORD, REporting of studies conducted
using observational routinely-collected data; REPEAT, reproducible evidence: practices to enhance and achieve transparency; RWE, real-world evidence; SPACE, structured preapproval and postapproval comparative study; STRATOS,
STRengthening analytical thinking for observational studies; STROBE, STrengthening the Reporting of OBservational studies in Epidemiology; WHO, World Health Organization.
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https://www.getreal-institute.org/
https://www.ispor.org/docs/default-source/strategic-initiatives/rwe-summit-presentation_2017.pdf?sfvrsn=46861614_0
https://www.ispor.org/docs/default-source/publications/newsletter/methodology_cer_health-care-market-place.pdf?sfvrsn=1bef0b3a_0
https://flatiron.com/press/press-release/nice-partnership-2020/
https://ohdsi.org/omop/
https://rwealliance.org/
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/4256A23FBFCFE5E80D80BC379953D1E6/S026646232000063Xa.pdf/realworld_evidence_to_support_payerhta_decisions_about_highly_innovative_technologies_in_the_euactions_for_stakeholders.pdf
https://doi.org/10.1017/S0266462322000605


In addition to the four main pillars, education to upskill HTA
bodies and the need for senior-level HTA/payer commitment to
provide resources for work in the field of RWE were seen as
essential to underpinning infrastructure. Education and expertise
links closely to the themes of methodology, trust, and partnership.
There is a clear need for the upskilling of all stakeholders involved
in the collection, curation, analysis, and appraisal of RWD/RWE.
This includes education of and engagement with clinicians who
collect RWD in the real-world healthcare setting, particularly those
who manage disease registries (such as the European Reference
Networks for rare diseases), or those who contribute to the assess-
ment and documentation of outcomes as part of Outcomes Based
Managed EntryAgreements (OBMEA). Education is often required
to explain the objectives and information needs of HTA, and better
engagement facilitates the identification of opportunities for col-
laboration to generate or provide access to RWD. Multi-
stakeholder dialogues focused on planning for RWE were seen as
an important aspect of education for all stakeholders to discuss the
advantages and disadvantages of different RWD sources that could
complement planned clinical studies or be used for OBMEA.

In terms of senior-level commitment and resourcing, the
recent strategic initiative taken by the National Institute for
Health and Care Excellence (NICE) was noted (41). The NICE
Strategy 2021–2026 consists of four pillars, one of which is
‘leadership in data, research and science’, including using
RWD to resolve gaps in knowledge and drive forward access
to innovations for patients. This commitment has been demon-
strated through the NICE leadership of Work Package 6 in the
IMPACT HTA project “methodological guidance on the ana-
lysis and interpretation of non-randomized studies to inform
health economic evaluation” (26). The resulting guidance has
been used by NICE to inform their RWE Framework that was
launched in June 2022 (42).

Can existing guidance be used by HTA bodies and payers?

The extent of existing available guidance from trusted resources was
not known to all panel members, and several publications seemed
highly relevant to address challenges faced in HTA, either in its
present form, or with adaptation. Without detailed review of all
available documents, it was unclear whether gaps remain, but the
following areas were considered key forHTA andmay be a focus for
the development of HTA-specific guidance and policy inputs in the
future.

All panel members agreed that RCTs should be undertaken to
demonstrate relative efficacy, whenever possible, but they cannot
provide all the information needed for HTA body and payer
decision-making. Moreover, they agreed that RWE can provide
important complementary evidence that can help resolve HTA/-
payer uncertainties. To provide robust RWE, systematized and
transparent methods of data curation are needed that take account
of data provenance (e.g., clinical registries, health claims data,
patient-reported outcomes) and processes as well as the original
purpose of data collection and the associated limitations that
imposes. Interoperability and linking between different data
sources are critical issues within the context of confidentiality
governance legislation, which may be interpreted differently across
EU member states or different data owners. Data discoverability is
another important consideration; the signposting of high-quality
data sources and how they can be accessed is essential. These issues
have been addressed by many of the research collaboratives iden-
tified, and more recently by regulators, but HTA bodies and payers

also have an important role to play in driving the development,
access, and use of RWD.

Existing guidance to support protocol-driven high-integrity
RWE studies may be sufficient for HTA purposes in terms of
how to (i) clearly document data sources, (ii) how relevant patients
will be identified, processes for curation of data according to
definitions of exposure (treatment), outcomes and covariates,
methods for analysis and appropriate sensitivity analyses, but this
needs more detailed review. The publication of RWE protocols
underpins the methodological pillar but is also an essential element
in transparency and building trust.

It is widely acknowledged that greater collaboration is needed
among HTA bodies and payers across jurisdictions to anticipate
when RWD/RWE may be needed in an OBMEA post the initial
HTA/payer decision and to align those RWD requirements, at
least to a core data set (6;43). This alignment needs to extend to
national and transnational regulatory agencies to consider their
post-authorization data collection requirements. Collaborative
approaches should acknowledge the needs of different decision-
makers, data availability for specific diseases, member state data
infrastructures, and in HTA body, clinical and patient capacities.
Alignment on the quality of RWD generation for the pre-
submission phase, and agreement on the core data set and the
use of the same data systems for OBMEAs would help avoid
duplication of efforts and be respectful to patients. The costs
associated with gathering and analyzing RWD/RWE are also
substantial and the role of each stakeholder, particularly industry
must be agreed.

For all aspects, sharing of cases where RWE had been critically
assessed in HTA or small pilot or demonstration projects were seen
as valuable by the panel members.

Conclusions

In order to create robust RWE to inform HTA/payer decision-
making it is helpful to consider four key pillars of (i) data (avail-
ability, governance, and quality); (ii) methodology (design
and analytic); (iii) trust (transparency and reproducibility);
and (iv) policy and partnerships, underpinned by education and
senior level HTA/payer commitment. These themes are in align-
ment with those raised by other stakeholders. Furthermore, the
guidance and tools developed to address issues related to these
four pillars provide a strong foundation for HTA bodies and
payers to enhance the use of RWE to inform decision-making.
Data quality is considered as the highest priority, with a cultural
shift needed so that HTA bodies and payers take a more leading
role in discussions about RWD to ensure their needs are con-
sidered in data constructs (such as disease registries), and data
enquiry systems (such as DARWIN EU), alongside input to larger
policy initiatives, such as creation of the European Health Data
Space (39). A range of methodological guides exist that could
contribute to transparency and trust. However, to generate
decision-grade RWE, investment is needed, not only in data
infrastructure but also in human resources, as the generation
and use of RWE requires knowledge and capacity development
in all stakeholder groups. A collaborative approach is needed
to ensure we do not ‘reinvent the wheel’ and make best use of
existing expert guidance regarding the development of RWE
that will ultimately improve patient outcomes and optimize
treatment use. Existing and emerging collaborations such as
RWE4Decisions, EUnetHTA, and the GetReal Institute play a
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crucial role in both signposting to existing guidance and in the
development of bespoke guidance that can support the use of
RWD/RWE in HTA and payer decision-making. Such guidance
could be used by individual bodies to create their own policies and
processes.

There is also a need to publicly document examples that show
how the quality of RWD has been evaluated for HTA purposes
(e.g., using EUnetHTA REQueEST), appraisals where RWE has
been critically assessed, conditional data collection agreements
(both national and across border – for example in BENELUXAI,
FINOSE or across the nations of the UK or Canadian provinces)
and reports of how additional data collection has informed
decision-making and could have been improved. Such examples
and existing guidance should be leveraged by HTA bodies to
co-create, with multi-stakeholder input, seminal HTA guidance
on RWD/RWE that is translatable and adaptable to the local
context. Finally, we encourage HTA/payer experts to join DAR-
WIN EU, European Health Data Space, and other health data
infrastructure discussions to ensure that data, which are of par-
ticular interest to payers, such as healthcare utilization and cost
data, are collected.
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