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Health Technology Assessment (HTA) and regulatory bodies
worldwide recognize the importance of real world evidence (RWE)

Jan 2022: The Canadian Agency for Drugs and 
Technologies in Health (CADTH) announced the 
development of its Post-Market Drug Evaluation 
(PMDE) program, to address evidence needs on 
safety and real-world effectiveness

Jun 2021: HAS publishes 
guidance to support RWE 
generation for HTA and the need 
to better incorporate patient 
perspectives 

Jul 2019: Concept report on RWE use in HTA suggests the use 
of high-quality patient registries in comparative settings, 
randomised or not

Feb 2021: GBA mandate that Novartis must complete a 
registry-based study for Zolgensma, additional products are 
under consideration

Jan 2020: China’s National Medical Products 
Administration publishes guidelines for RWE use to 
support drug development and review

Jan 2020: ICER updates its methods and 
procedures for Value Assessment Framework:
- Augmented use of RWE, through new 

collaborative partnerships (e.g. with Aetion)
- Re-review of drugs approved under 

accelerated approval after 24 months, 
informed by RWE

Q1 2022: NICE updates its methodological 
guidance (Jan) and publishes RWE framework 
(April, draft) .Both documents signal 
commitment to greater consideration for 
RWE 

Sep 2020: The EU Data Analysis and Real World 
Interrogation Network (DARWIN EU®) announced develop 
and manage a network of real-world healthcare data 
sources across the EU, with access provided to HTA bodies 
and payers, roll-out expected by 2024

Oct 2020: Innovative treatments in oncology and rare 
diseases may be reimbursed via accelerated 
procedure with further data collection in registries 
according to the 'Act on the Medical Fund'
- So far, only 2 products are covered: Oxlumo for 

primary hyperoxaluria type 1 (PH1) and Givlari for 
acute hepatic porphyria

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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Published submissions with RWE included 

Total Submissions
(N=3574)

# with RWE
(n=969)

# without RWE
(n=2605)

# with RWE 
accepted
(n=731)

# with RWE rejected
(n=200)

#  no acceptance or 
rejection
(n=183)

Note: Numbers not mutually exclusive

Country
#submissions 

2017-2021

Brazil 152

Canada 816

China 4

France 728

Germany 749

Italy 153

Japan 13

Spain 269

United Kingdom 678

United States of America 12

Total 3574

Published submissions with RWE 
2017-2021

Source: IQVIA HTA Accelerator
Single Technology Assessment; original submissions, indication extensions and resubmissions between Jan 1st 2017- 31st Dec 2021 with RWE included and published by bodies
Counts reflect multiple sources of RWE contained in a submission with some being accepted whilst others not

2017-2021

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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Submissions with RWE are accelerating

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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Submissions accepted containing RWE by year and therapeutic 
area

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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Submissions accepted containing RWE by therapeutic area & 
country 

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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RWE has been mostly submitted as part of oncology HTAs, 
however RWE has also been used for other TAs

No. of HTA reports with/without RWE across top 10 TA (2011-2021)*

Source: IQVIA HTA Accelerator. HTA reports (single drug assessments) published January 1st, 2011 until December 31st, 2021
*Count reflects number of RWE used in all HTA reports including single submission and re-submission and as such one RWE study may have supported different areas and multiple RWE sources may have been considered in the same reports 
Other therapeutic areas include dermatology, ophthalmology, gynecology, urogenital, ENT and other.
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ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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Using RWE is more common in resubmissions and there was an 
increase in the last 10 years observed as well

14%
23%

28% 28%
37% 41%

52%
43%
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+30%

Number of HTA resubmissions where RWE was used (2011-2021)*

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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With the exception of oncology, RWE is mostly used to 
supplement evidence on disease background and safety

Use of RWE in HTA reports by therapeutic area (2011-2021)*

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis
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Top 15 areas where RWE is submitted and source in accepted submissions

What is successfully accepted and why?

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis

Area submitted in 
accepted 
submission(N=725)

Safety 349

Epidemiology 233

Effectiveness 149

Patient population 60

QoL 51

Utility 46

Treatment patterns 43

Burden of illness 35

Resource utilisation 33

Extrapolation of outcome 33

Extrapolation of OS 25

Natural history of disease 23

Treatment costs 23

Proxy comparator 20

Economic analysis 20

Source submitted in 
accepted submission 
(N=545)

Patient disease registry 206

Observational study 172

Retrospective cohort study 90

Pharmacovigilance data 86

Administrative data 54

Insurance claim 48

Prospective cohort study 42

Electronic patient record 29

Retrospective chart review 25

Population health survey 21

Cross-sectional study 20
Systematic physician 
survey/interview

17

Prescription 16

Hospitalization 14
Systematic patient 
survey/interview

13

Rationale for rejection 
(N=103)

Bias/risk 57
Differences in patient 
populations

25

Insufficient data 17
Study population not well 
defined

17

Small population 13

Study design not well defined 4

2017-2021

Source: IQVIA HTA Accelerator
Single Technology Assessment; original submissions, 
indication extensions and resubmissions between Jan 
1st 2017- 31st Dec 2021 with RWE included and 
published by bodies
Counts reflect multiple sources of RWE contained in a 
submission with some being accepted whilst others not 
– numbers not mutually exclusive
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Takeaways & thoughts

ISPOR Europe 2022 – Vienna: Use of Real-World Evidence to Support Health Technology Assessment in United States, Europe and Japan – A brief analysis

• Managing and tracking evidence generation 
becomes a greater challenge for industry

• For payers more evidence to sift through 

• Knowing & predicting what evidence to generate –
role for new decision support tools utilising ML and 

• Early engagement with payers

• Integrated evidence planning around a product

• Added layer of complexity to source & assessing 
suitability of new sources e.g. representativeness 
and inclusiveness

• Attendant methodological considerations

• Continuing necessity for transparency and local 
context

Diversification of accepetable RWE and TAs 
supported3

RWE continues to play an increasingly important 
role with volumes and rates of submissions with 
RWE increasing 

1

Understanding what RWE is meaningful to 
industry and HTA bodies and payers will become 
evermore complex to manage for all stakeholders 

2



Literature Review of Use of RWE in HTA 
Processes in Europe, United States and Japan

Jasmanda Wu, PhD, MPH, FISPE

8 November, 2022  
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 Use of RWE in HTA processes in Europe

 Use of RWE in HTA processes in US

 Use of RWE in HTA processes in Japan

 Summary
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EU Payers and HTA Authorities

Courtesy of  Dr Driss Berdai, EURORDIS Summer School, 2015
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Comparison of Submission Requirements

Courtesy of  Dr Driss Berdai, EURORDIS Summer School, 2015

UK

Italy

Germany

Spain

France



20International Journal of Technology Assessment in Health Care 2020;36:388-394

 Evidence submissions from companies to NICE 
typically include
 analysis of clinical trial data, economic modeling, and the 

synthesis of other relevant information, such as clinical 
expert opinion and epidemiological data

 This study focused on the use of RWE to inform 
the company’s cost-effectiveness analysis only

 Single technology appraisals (STAs) published by 
NICE from April 2011 to October 2018 that 
evaluated cancer treatments were reviewed

 Extraction form was designed to capture data 
regarding the use of RWE to inform cost-
effectiveness modeling

 Categories of RWE use were extracted to establish 
which aspects of submitted information is most 
frequently supported, e.g. quantification of costs, 
patient outcomes, HRQoL
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Real-world Evidence Use in Assessments of Cancer Drugs by NICE

International Journal of Technology Assessment in Health Care 2020;36:388-394

 Materials for a total of 113 STAs were identified 
and analyzed
 Nearly all (96 percent) included some form 

of RWE within the company submission

 The most common categories of RWE use 
were HRQoL (71%), costs (46%), and medical 
resource utilization (40%)

 RWE has been used extensively in cancer 
submissions to NICE

 The key criticisms raised by NICE that should 
be addressed prior to submission
 providing a clear justification of the 

similarities between the trial population 
and patients considered within the RWE
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Case Studies of RWE Use in NICE Appraisals

International Journal of Technology Assessment in Health Care 2020;36:388-394
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 This study evaluated the use and acceptance of 
evidence from primary care databases, a key source 
of RWE in NICE technology assessments 

 A keyword search was conducted relating to the main 
primary care databases in UK on the NICE website

 Among 52 NICE TAs were identified, 47 used the 
GPRD/CPRD database, 10 used The Health 
Improvement Network (THIN) database and 3 used 
the QResearch databases

 The data from the three data sources were generally 
well received the evidence review group (ERG) and 
the appraisal committee 

 Purpose conducted studies are less likely to receive 
criticism from ERGs/committees, particularly when 
providing clinical input into cost effectiveness models
 Criticisms of the data typically occurred where the results had 

been repurposed from a published study 
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Institute for Clinical and Economic Review

 Founded in 2006, ICER is an independent non-profit non-government organization that 
conduct evidence-based reviews of health care interventions

 ICPE produces reports, known as “cost effectiveness analyses” or “value assessments” on how 
much it thinks new drugs should cost
 Independent pricing watchdog for US

 In the US, decisions around drug pricing and patient access have historically been made based 
on limited evidence and without patients in the room

 ICER use comparative clinical effectiveness, which weighs the benefits and harms / burdens of one 
treatment option versus another through a systematic review of all available evidence

 Feedback from patients and families in addition to input from clinicians, manufacturers, and payers is 
used to frame the questions that an ICER comparative effectiveness review attempts to answer

https://icer.org/who-we-are/history-impact/



26https://www.ispor.org/heor-resources/more-heor-resources/us-healthcare-system-overview/united-states-healthcare-system-overview-decision-makers-and-influencers-page-2

Key Healthcare Decision Makers in the US

 The Managed Care Organizations (MCO), Pharmacy Benefit Managers (PBM), 
Centers for Madicare & Medicaid Services (CMS), and hospital organizations make a 
coverage determination based on the evidence dossier submitted by the manufacturer

 Pharmacy and TherapeuticsௗCommittee (P&T):

 Make coverage decisions for therapies in                                                                    
particular facility or insurance plansௗ

 Value Analysis Committee:

 Similar to a P&T Committee, these groups                                                                                
focus on medical diagnostics and devices                                                                                     
in a health system
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 The authors reviewed all ICER 
reports published between
01/2014 and 06/ 2019, including
RWE use 
 in the scoping documents to 

inform the population,
intervention, comparator, 
outcome, setting, or timing 
(PICOTS) elements of the 
appraisal

 In the CCE assessments to 
inform effectiveness, safety, 
or treatment patterns

 in clinical guidelines that 
were cited in the CCE 
assessments
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Use of RWE in ICER’s Scoping Process and Clinical Evidence Assessments

 RWE was frequently used in the ICER scoping process, particularly to 
inform selection of outcomes 

 RWE was used infrequently in ICER comparative clinical effectiveness 
(CCE) assessments, while more often used to inform effectiveness, 
safety, and treatment patterns in relevant clinical guidelines

 RWE was not used frequently in the setting of oncology

 RWE has played an important role in rare diseases
 clinical trials are often impractical 

 There are opportunities to increase the use of RWE in US HTA 
processes

J Manag Care Spec Pharm, 2020:26:1590-95
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Use of RWE in P&T Monographs and Therapeutic Class Reviews

 Individuals employed by MCOs, PBMs, health care 
systems who agreed to participate provided 3 product 
monographs and 2 therapeutic class reviews presented to 
P&T committee within prior 24 months

 Two investigators examined and grouped references into 
multiple subcategories (e.g., product label, clinical trials,
RWE, systematic reviews)

 Overall, the most frequently cited evidence came from 
clinical trials (n = 174/565, 31%)

 Followed by manufacturer-provided information                    
(n = 136/565, 24%; e.g., product labels).

 Systematic reviews, FDA reports, and expert consensus 
statements each comprised 5%-9% of the 565 references. 

 Published RWE accounted for 4% of references (n = 21/565)

J Manag Care Spec Pharm, 2020:26:1590-95
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 The authors concluded that clinical studies and manufacturer-generated evidence were 
most commonly used in product monographs and therapeutic class reviews

 RWE was infrequently cited in P&T committee materials

 Given the timeliness of P&T decisions, it is not surprising that RWE was less cited in
single-product monographs

 as RWE is not typically available at the time of product approval

 Available staff resources may be an important barrier

 conducting reviews of existing literature can be time consuming for organizations with limited 
staff time and resources.

 research methods applied to deal with potential biases and confounding in RWD can be 
complex and requires new skills to evaluate RWE results

 To this end, tools and training are needed to improve staff confidence in their ability to evaluate 
RWE studies and incorporate these studies in decision making

J Manag Care Spec Pharm, 2020:26:1590-95

Use of RWE in P&T Monographs and Therapeutic Class Reviews
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Japan Health Insurance System

All Japanese are covered by one of the insurance associations listed 
above, they are classified by their age and the type of occupation 
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HTA in Japan

 The Center for Outcomes Research and Economic Evaluation for Health (C2H) –
 Japan’s official HTA organization established within the National Institute of Public Health 

 In April 2019, Japan formally introduced HTA, specifically, a cost-effectiveness
analysis, to inform decision making on pricing of new technologies

 In Japan, the CE analysis has been used to inform price adjustments, not yet been 
used for decision making on insurance coverage
 Precedent: in UK, cost-effectiveness results are used in negotiations over price for some 

new drugs

 Not all drugs and medical devices could be evaluated owing to a shortage of
experts 

Value in Health 2020;23:43-51
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Cost-effectiveness Evaluation in Japan

Value in Health 2020;23:43-51

 Selection criteria for target projects in Japan HTA system are based on financial 
effect on healthcare insurance expenditure
 Not all drugs and devices subjected to a CE evaluation owing to a shortage of 

experts in Japan
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Challenges and Future Perspectives of RWD/RWE in Japan

 The key challenges for RWD and 
RWE use in Japan 
 Restricted access and linkage of 

RWD
 A lack of universally accepted 

methodological approaches

These challenges are not unique to Japan 
and similar challenges exist for countries 
in Europe and US

Drugs- Real World Outcomes 2021;8:459-480

Application examples of use RWD/RWE in Japan 
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Current literature findings show:

 In the UK, RWE has been used extensively in NICE appraisals, especially to 
inform cost-effectiveness modeling

 The use of RWE from UK primary care databases is becoming more common 
in NICE technology assessment submissions

 In the US, although RWE was frequently used in the ICER scoping process, 
RWE was used infrequently in ICER comparative clinical effectiveness (CCE)
assessments

 RWE was also infrequently cited in P&T committee materials

 In Japan, the cost-effectiveness analysis has been used to inform price adjustments, 
not yet been used for decision making on insurance coverage



Thank You





Courtesy of Dr Ashley Jaksa, HTA 2018 Annual Meeting, Vancouver, BC, Canada
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When do we use RWE?

Disease Epidemiology - DRAFT - July 07, 2022
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Which types of studies are used to support HTA?

Number of RWE used across areas supported between 2011-2021*

The high use of RWE for safety and epidemiology may be caused by the requirements for pharmacovigilance safety data in France
and the necessity to estimate the patient population size in many countries, e.g. Germany (IQWiG)

595

586

498

216

147

121

121

109

95

74

72

60

30

28

Extrapolation of OS or PFS

Effectiveness

Resource utilisation

Epidemiology

Safety

Utilities/Dis-utilities

Treatment costs

Treatment patterns

External comparator

Natural history of disease

QoL

Health-state transition probabilities

Burden of illness

Compliance/adherence/persistence

Disease background

Safety

Economic

Clinical

Source: IQVIA HTA Accelerator. HTA reports (single drug assessments) published January 1st, 2011 until December 31st, 2021, for which details of submitted RWE were available (n=1,508 HTA reports)
*Count reflects number of RWE used in all HTA reports including single submission and re-submission and as such one RWE study may have supported different areas and multiple RWE sources may have been 
considered in the same reports 
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Other data sources used in HTA submissions are shown 
below and illustrate the variety of these data sources
• Retrospective chart review
• Uncontrolled study
• Post-marketing study
• Systematic patient surveys and interviews
• Vignette study
• Non-randomized controlled trial
• Case-control study
• Hospitalization data
• Supplements to registrational RCTs
• Systematic physician surveys/interviews
• Pragmatic trial

Which types of RWD is used for RWE generation in HTA?

Type of RWE data sources used in HTA reports over 2011-2021*

448

128

106

151

70

46

59

50

23

69

9

47

235

93

43

58

207

15

6

1

19

183

223

219

17

99

8

63

5

28

12

3

29
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59

60

40

23

271

477

6

Observational study

0

Retrospective cohort study

Adminstrative data

81

92

4

102

Prospective cohort study

Pharmacovigilance data

10

603

Population health survey

Prescription data

Electronic patient records

670

Cross-sectional study

267

Insurance claims

Case-series study

748

219

119

89

Patient disease registry

Disease

Safety

Economic

Clinical

Source: IQVIA HTA Accelerator. HTA reports (single drug assessments) published January 1st, 2011 until December 31st, 2021, for which details of submitted RWE were available (n=1,508 HTA reports)
*Count reflects number of RWE used in all HTA reports including single submission and re-submission and as such one RWE study may have supported different areas and multiple RWE sources may have 
been considered in the same reports 
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Which countries use RWE to support HTA?

Use of RWE in HTA reports by country and area (2011 - 2021)*324
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12 17

• HTA reports from HAS included the highest number of RWE data sources. This may be due process and requirements of in France whereby 
products are reassessed frequently, providing manufacturers with the possibility to submit additional evidence; the majority consisting of 
safety data.

• In Germany, RWE sources are frequently submitted to support sizing of the population.
• Poland requires conducting a systematic literature review of RWE for effectiveness of the assessed interventions
• Higher use of RWE for economic inputs is seen in cost-effectiveness markets as RWE may be needed to inform the model inputs

EconomicOverall ClinicalDisease Safety

Source: IQVIA HTA Accelerator. HTA reports (single drug assessments) published January 1st, 2011 until December 31st, 2021, for which details of submitted RWE were available (n=1,508 HTA reports)
*Count reflects number of RWE used in all HTA reports including single submission and re-submission and as such one RWE study may have supported different areas and multiple RWE sources may have been 
considered in the same reports 
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Healthcare data grew from 2 to 97 zetabytes from 2010 to 20221

Growth of RWD supply push for RWE generation

0

10000

20000

30000

40000

50000

60000

70000

80000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Number of publications in Pubmed for primary2 and secondary3 database studies

Secondary Primary

1) Source: Statistica 2022; 2) Research terms: « secondary data » OR « database » OR « retrospective »; 3) Research terms: « primary data » OR « prospective » 
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In-Country 
Genomic Data 
Aggregations

Immovable 
In-Hospital Networks

Other aggregated
Data lakes

Aggregated
Data lake

Immovable In-Country Data 
Aggregations

(e.g. EMR – Claims)

Research
team

Providing access to data and analytics in a homogeneous and compliant manner wherever it is

Federated data access models accelerate RWD supply

IQVIA workshop for IPSEN - Principles of Pharmacoepidemiology
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Common data models and analytic centers facilitate RWE supply

IQVIA workshop for IPSEN - Principles of Pharmacoepidemiology

Similar strategic plans by FDA (Sentinel) and EMA 
(Darwin EU®) for a distributed network of real world 
data using a common data model, and analytic centres, 
accessible to a variety of stakeholders.

EMA Darwin EU 
Vision (2021-2024)

FDA Sentinel Strategic Plan (2019- 2023)
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Regulators and HTA bodies’ guidance and initiatives improve 
generation and use of RWE

Jan 2022: The Canadian Agency for Drugs and 
Technologies in Health (CADTH) announced the 
development of its Post-Market Drug Evaluation 
(PMDE) program, to address evidence needs on 
safety and real-world effectiveness

Jun 2021: HAS publishes 
guidance to support RWE 
generation for HTA and the need 
to better incorporate patient 
perspectives 

Jul 2019: Concept report on RWE use in HTA suggests the use 
of high-quality patient registries in comparative settings, 
randomised or not

Feb 2021: GBA mandate that Novartis must complete a 
registry-based study for Zolgensma, additional products are 
under consideration

Jan 2020: China’s National Medical Products 
Administration publishes guidelines for RWE use to 
support drug development and review

Jan 2020: ICER updates its methods and 
procedures for Value Assessment Framework:
- Augmented use of RWE, through new 

collaborative partnerships (e.g. with Aetion)
- Re-review of drugs approved under 

accelerated approval after 24 months, 
informed by RWE

Q1 2022: NICE updates its methodological 
guidance (Jan) and publishes RWE framework 
(April, draft) .Both documents signal 
commitment to greater consideration for 
RWE 

Sep 2020: The EU Data Analysis and Real World 
Interrogation Network (DARWIN EU®) announced develop 
and manage a network of real-world healthcare data 
sources across the EU, with access provided to HTA bodies 
and payers, roll-out expected by 2024

Oct 2020: Innovative treatments in oncology and rare 
diseases may be reimbursed via accelerated 
procedure with further data collection in registries 
according to the 'Act on the Medical Fund'
- So far, only 2 products are covered: Oxlumo for 

primary hyperoxaluria type 1 (PH1) and Givlari for 
acute hepatic porphyria
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Mainly traditional types of data analysis are used in HTA

Are we using RWE at its best?

• What happened? 

• How many patients went to the 

hospital last month?

Descriptive Diagnostic Predictive Prescriptive

• Why did it happen?

• Why these patients went to the 

hopsital?

• What will happen?

• Which patients will go the 

hospital next month? 

• How can we make it (not) 

happen?

• We shall give treatmetn X to these 

patients to prevent hospitalisation.

• Artificial intelligence is becoming increasingly an important topic in discussions around RWE in HTA. 



50

Barriers of use of RWE in HTA
Technical
Lack of expertise and capacity in the HTA agency
Lack of available resources for using and administrating RWE

Clinical and scientific
Differences in epidemiological data across countries
Differences in predefined criteria for evaluation of the 
effectiveness of medicines
Lack of transparency in the design, execution and report 
of studies using RWD
Lack of established methodological standards for RWE 
generation

Regulatory
Lack of appropriate guidelines

Lack of cooperation standards and data integration

Requirements for using only local evidence in HTA

Lack of a governance framework related to using RWE

Frequently changing regulations on RWE

Perception
Uncertainty in the quality of RWE

Limited trust in RWE due to lack of access to the underlying RWD

Variability, heterogeneity and lack of reproducibility of RWE

Lack of access to the study protocols before data collection
Source: Kamusheva et.al: Using real-world evidence in healthcare from Western to Central 
and Eastern Europe: a review of existing barriers. DOI: 10.2217/cer-2022-0065



Supporting HTA by strengthening transparency and 
reproducibility of real-world evidence studies
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Division of Pharmacoepidemiology and Pharmacoeconomics
Brigham and Women’s Hospital, Harvard Medical School
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Reproducibility is a cornerstone of the scientific method

• Concerns about irreproducible research across many scientific fields 
• Biomedical: Pre-clinical, Clinical

• Other: Psychology, economics…

“35%…re-analyses implied 
[different] conclusions”

40% “success”

60% “success”



Reproducibility is closely related to clear reporting
• Unambiguous scientific process increases understanding of

• How evidence is generated
• Validity of methods
• Reasons for divergence in results

• Credibility of RWE from RWD has suffered from apparent divergence between…

Database studies and trialsDatabase studies (apparently) investigating 
the same question



A hurdle to get over

Lack of clarity in reporting is a barrier to use of RWE for decision making
● Need unambiguous methods to assess validity/relevance

Transparent & 
Reproducible

Valid, Robust &
Transportable

Decision about 
Benefit/Harm/Value

Harvard / Brigham Division of Pharmacoepidemiology and Pharmacoeconomics



HARmonized Protocol Template to Enhance Reproducibility

Figure 1. PRISMA Diagram
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Context and Rationale

Operational Definitions

Free-text

Tables and figure



7.1 Study Design
7.2 Study Design Diagram

7.1  Study design

Research design (e.g. cohort, case-control, etc.): <Text>

Rationale for study design choice: <Text>

7.2  Study design diagram

Context and Rationale

Operational Definitions

Free-text

Figure



“A picture is worth a thousand words…” Fred Barnard

• 42% of database studies in JMCP included design diagram
• Tried diagramming 2 published studies and noticed ambiguity and 

inconsistency in text

J Manag Care Spec Pharm 2020 Mar;26(3):268-274. doi: 10.18553/jmcp.2020.26.3.268.

Planning

Reporting

Evaluation



7.3.1 Time 0
Context and Rationale

Operational Definitions

Free-text

Table

Study population 
name(s)

Day 0 Description Number of 
entries

Type of entry Washout 
window

Care Setting1 Code 
Type2

Diagnosis 
position

Incident with 
respect to…

Measurement 
characteristics
/validation

Source of algorithm

<Text> <Text> <drop down> <drop down> Number 
range

<Text> <Text> <drop 
down>

<Text> <Text> <Text>

Exposure Date of incident 
dispensation for 
Drug A (tablets only)

Single Incident [-183, 0] n/a NDC n/a Drug A or B 
(any formulation)

Unknown Investigator review of 
generic names

Comparator Date of incident 
dispensation for 
Drug B (tablets only)

Single Incident [-183, 0] n/a NDC n/a Drug A or B 
(any formulation)

Unknown Investigator review of 
generic names

1 IP = inpatient, OP = outpatient, ED = emergency department, OT = other, n/a = not applicable
2See appendix for listing of clinical codes for each study parameter

7.3.1 Context and rationale for definition of time 0 for entry to the study population 

<Text>

Table 1 Operational Definition of Time 0 (index date)



7.5 Sensitivity Analyses

7.5.1 Context and rationale for analysis plan

<Text>
Table 11. Sensitivity analyses – rationale, strengths and weaknesses

What/how is the parameter 
being varied?

Why? 
(What do you expect to learn?)

Strengths of the sensitivity analysis 
compared to the primary

Weaknesses of the sensitivity analysis 
compared to the primary

Sensitivity Analysis 1 We change the prior enrolment, 
covariate and inclusion/exclusion 
windows from 180 days to 365 days

We learn whether a longer 
assessment window to more fully 
capture baseline conditions results 
in similar estimated effect

Potentially more complete capture of 
baseline conditions used for inclusion-
exclusion or covariate adjustment

Loss of sample size due to turnover in 
enrollment with health plan

Sensitivity Analysis 2 We analyse a negative control 
outcome (hospitalization for X) 
instead of the outcome of interest, 
myocardial infarction

We learn the magnitude of 
association for an outcome that is 
not expected to be differentially 
affected by Drug A and Drug B, 
except through confounding

The presumed true null relationship 
between Drug A, Drug B and 
hospitalization for X means that 
observed effects are due to bias or 
random chance.

If results are null, this could strengthen 
the argument for the causal effect of 
Drug A vs. Drug B and myocardial 
infarction.

If results are not null, the magnitude of 
observed effect could be used to 
calibrate the effect of Drug A vs. Drug B 
and myocardial infarction.

The confounding structure may not be the 
same for hospitalization for X as for 
myocardial infarction.

If that is the case, a null effect from the 
analyzing the negative control, provides 
less reassurance of the casual effect for 
Drug A vs. Drug B on myocardial infarction 
and could increase bias is used to 
calibrate the effect size.What is 

varied?
Why?



7.6 Data Sources
Context and Rationale

Operational Definitions

Free-text

Table7.6.1 Context and rationale for data sources

Reason for selection: <Text>

Strengths of data source(s): <Text>

Limitations of data source(s): <Text>

Data source provenance/curation: <Text>

Table 12. Metadata about data sources and software
Data 1 Data 2 Data 3 Data 4

Data Source(s): XYZ database version 5.1.2 XYZ database version 5.1.2 n/a n/a

Study Period: January 1, 2003 - September 30, 2015 January 1, 2012 – December 31, 2020

Eligible Cohort Entry Period: January 1, 2003 - September 30, 2015 January 1, 2012 - September 30, 2015

Data Extraction Date/Version: January 1, 2018 January 1, 2021

Data sampling/extraction criteria: All enrollees in data source between 
January, 2003 - September 30, 2015

All enrollees with <1 month Part A, B, D 
coverage between Jan 2012 and Dec 2020
and <1 diabetes diagnosis

Type(s) of data: Commercial claims Commercial claims

Data linkage: None Linkage to National Death Index.
See appendix for details

Data conversion: ABC Common Data Model version 7.0 ABC Common Data Model version 7.0

Software for data management: Statistical software version 9.4 Statistical software version 9.4

Sections on data management plans and quality control procedures not shown.



Why?
• Current ambiguity can limit utility of database studies in healthcare decision-making

How?
• Build on existing efforts
• Incorporate insights on detail needed for reproducibility
• Shared understanding through common text, tabular and visual framework
• Know what to look for and where to find it

What?
• A template tool for unambiguous communication about study implementation

Plan/
Design

Registration Implementation Reporting

Protocol
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Transparency and registration

https://www.sciencedirect.com/science/article/pii/S109830152030190X
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Real World Evidence Registry (mainly non-PASS)

https://osf.io/registries/rwe/discover
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