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ABSTRACT

Real-world data (RWD) and real-world evidence (RWE) are increasingly gaining attention in supporting drug regulatory decision
making. This study assessed knowledge, opinions, and usage patterns of key stakeholders regarding the status of RWD/RWE
and AI implementation in health technology assessment (HTA) and drug regulation and aimed to identify the primary obstacles
hindering adoption of these technologies. Four surveys tailored to different stakeholders were created and disseminated online
to the respective target groups, including I) regulatory authorities, HTA bodies, and the pharmaceutical industry, II) academia,
III) payers, and IV) patients and physicians. The responses were analyzed using descriptive statistics or qualitative content anal-
ysis with inductive coding. The survey was active from May 6, 2024 to June 30, 2024. Altogether, 221 respondents participated
in the survey. Among respondents from regulatory/HTA authorities or industry, 75.4% viewed RWD/RWE as important for
future decision making. Respondents from this group already using RWD (n=56) most frequently reported obstacles regarding
data quality (89.3%), data access (62.5%), and data-coding standardization (57.1%). Patients and physicians predominantly had
positive expectations about the use of RWD/RWE, and 94.3% indicated willingness to share healthcare data for research, but all
respondents also expressed concerns, with data privacy being most frequently mentioned (75.5%). The results show that although
stakeholders are optimistic about RWD/RWE implementation into regulatory practice, our survey suggests that successful im-
plementation may benefit from further development in several areas, including guideline harmonization, RWD infrastructure
optimization and accessibility, and professional education.
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Study Highlights

« What is the current knowledge on the topic?

o Real-world evidence has been gaining attention over
the past year, yet different stakeholders have dif-
ferent opinions on its value in drug regulation and
health technology assessment.

« What question did this study address?

o What knowledge and opinions do stakeholders have
regarding real-world evidence and artificial intelli-
gence? How do they currently use real-world data
and artificial intelligence?

« What does this study add to our knowledge?

o Real-world evidence is expected to be important
in regulatory decision making in the future by all
stakeholder groups. Gaps in guidelines concerning
a range of topics in RWD and AI use could be iden-
tified. Patients and physicians are willing to share
their healthcare data in various contexts, but have
some concerns.

+ How might this change clinical pharmacology or
translational science?

o While our study shows that all stakeholders in
the regulatory and health technology assessment
process are open about real-world data usage, sev-
eral challenges should be addressed in the future,
such as improved data access, data quality, and
transparency.

1 | Introduction

Randomized controlled trials (RCTs) continue to be the gold
standard for evidence generation in drug regulatory affairs
(DRA), including health technology assessment (HTA). RCTs
are valued for their high internal validity and ability to establish
causal relationships between drug exposure and outcomes [1].
However, RCTs have limitations in their external validity, par-
ticularly for certain patient groups often excluded, like children,
older adults, pregnant people, or those with chronic comor-
bidities, which represent a large percentage of patients [2-6].
Additionally, RCTs face challenges such as cost, duration, and
patient recruitment [7]. Real-world data (RWD) is defined by
the European Medicines Agency (EMA) as “routinely collected
data relating to patient health status or the delivery of health
care from a variety of sources other than traditional trials” [8]
and real-world evidence (RWE) as “information derived from
analysis of RWD.” [9] Primary sources of RWD include elec-
tronic health records, registry data, claims data, and patient-
reported outcomes, with each offering different information
and insights. RWE can complement RCTs within the regula-
tory process to obtain information which RCTs are unable to
measure. Examples include, but are not limited to, the study
of populations underrepresented in clinical trials, the study of
rare diseases with limited patient pools for RCT recruitment,
identification of rare or long-term side effects of drugs, and the
assessment of real-world effectiveness in representative popu-
lations [2].

In Europe, the strategy paper “Regulatory Science to 2025”
published in 2020 represents a roadmap for the implementation

of RWD/RWE into regulatory practice [10]. Together with the
Heads of Medicines Agency (HMA), EMA established the “Joint
Task Force on Big Data,” which is responsible for developing
methods, approaches, and solutions to allow the use of big data
and RWD in EU medicines regulations [11]. RWD infrastructure
projects such as the European Health Data Space (EHDS) [12]
and the Data Analysis and Real World Interrogation Network
(DARWIN EU) [13] are ongoing, and first guidelines on the use
of RWD/RWE have been published [14-18]. However, recent
studies have shown that so far, RWD/RWE is mostly used in
the post-marketing stage of the drug lifecycle [19]. In feedback
on studies employing RWD/RWE, regulatory authorities fre-
quently cite concerns, including methodological flaws, issues
with sample size, missing data, and overall lack of persuasive-
ness [20].

This study is part of the Horizon EU-funded research project
Real4Reg, which aims to enable the use of RWD/RWE in regu-
latory decision making by developing standards, methodologies,
and tools for the analysis of RWD [21]. To ensure that the proj-
ect's outputs meet the needs of key stakeholders, this study aims
to gather comprehensive information on the knowledge, current
usage, and opinions of key stakeholders regarding the status of
RWD/RWE implementation in DRA with a focus on the EU.
The results are expected to help understand major obstacles
and the requirements of stakeholders, as well as to identify gaps
in knowledge about these emerging technologies to effectively
steer efforts for workforce education.

2 | Methods
2.1 | Study Design and Survey Development

A multi-stakeholder online survey study was conducted to ex-
plore the stakeholders’ knowledge, opinions, and current usage
patterns, including challenges encountered regarding RWD/
RWE implementation in DRA.

A summary of the survey setup is shown in Figure 1. To appropri-
ately address different stakeholder activities and involvement in
DRA, four distinct target groups of stakeholders were pre-defined,
each receiving an adapted version of the survey. Group one (sur-
vey I) comprised the regulatory and HTA community and the
pharmaceutical industry—36 drug regulatory agencies, 21 HTA
agencies, 39 pharmaceutical companies, and 55 additional entities
such as pharmaceutical industry associations, contract research
organizations (CROs), and health technology companies were
contacted. Group two (survey II) targeted academia, encompass-
ing 143 university departments from relevant fields, 12 academic
societies, and 23 research consortia. Group three (survey III) con-
sisted of 47 European health insurance companies and providers
and their associations. Group four (survey IV) focused on patients
and physicians, reached through 49 medical and patient associa-
tions and 35 healthcare professional associations.

Based on existing literature and the two previous surveys con-
ducted by the HMA/EMA Joint Task Force on Big Data, “Survey
for National Competent Authorities” [22] and “Survey for
Pharmaceutical Industry,” [23] dimensions for this survey were de-
rived. The “EMA Training Curriculum on Big Data for regulators”
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FIGURE1 | Surveydesign. HTA Health Technology Assessment.

[24] was consulted to inform questions related to the state of
knowledge of stakeholders on relevant RWD-/RWE-related top-
ics. Furthermore, experts from relevant areas within the Real4Reg
project were consulted to refine each item of the four surveys.

The number of questions varied between 31 and 42 items, with
many questions overlapping between the surveys, taking approx-
imately 15min to answer. All items could be skipped; skipped
questions are reported as ‘No answer’ in the results. Responses
were only recorded when participants confirmed submission
of the results on the last page of the survey. Surveys I-1II were
divided into the categories “General Information” (covering de-
mographic aspects), “Knowledge,” “Opinions,” “Current usage,”
and “Interest.” Survey IV was structured identically, with the
omission of the “Current usage” section, and increased focus on
exploring participants’ awareness of the topic and their opinions
on various aspects of data sharing. The questionnaires are in-
cluded in Supplement 1.

The survey was conducted using the platform EUSurvey (https://
ec.europa.eu/eusurvey) between May 6, 2024 and June 30, 2024.
A link to the survey was included in each email invitation to the
specific stakeholders identified. To increase the response rate,
two reminders were sent out at intervals of 3weeks. Additional
dissemination took place via social media (LinkedIn) and the
Real4Reg project's newsletter.

2.2 | Analysis

The analysis of quantitative data was descriptive. For single-
choice and multiple-choice questions, the relative frequency
of each answering option selected was calculated. For the ma-
trix questions, an average score was calculated for each skill
item, based on the response options on the Likert scale (0-5).
A “skill gap” was then calculated by subtracting the average
of respondents’ assessments for the future importance of each
skill item from the average of respondents’ self-rated knowl-
edge levels. For survey I, a subgroup analysis was conducted
stratified based on the type of employer. The matrix ques-
tions and derived skill gap were also stratified depending on
whether respondents indicated already using RWD/RWE or
Al-based algorithms. For survey IV, a subgroup analysis was
conducted based on the respondents’ role as either patient or
physician.

For qualitative analysis of the closing free-text question, con-
tent analysis with conventional (inductive) coding was used
[25]. Each response could be assigned to multiple first-level
codes but could only count once toward each individual first-
level code. The results of the qualitative analysis are reported in
Supplement 3.

All analyses were performed in R version 4.4.
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FIGURE 2 | Average Likert scores of self-rated proficiency and perceived importance of different RWD-related topics for respondents of survey
I (n=126) and survey II (n=36). Al, Artificial Intelligence; ML, Machine Learning; RCT, Randomized Controlled Trial; RWD, Real-World Data,

RWE, Real-World Evidence.

3 | Results
3.1 | Surveys I-III
3.1.1 | Demographics

After contacting 151 stakeholders directly, a total of 126
participants took part in survey I, of which 67% originated
from Germany and 33% from 15 other European countries
(Supplement 2 Table S1). For survey II, 178 direct survey in-
vitations led to 36 responses, with 25% from Germany and
the remainder spread over 13 European countries and the
USA (Supplement 2 Table S2). Survey III only received six re-
sponses and was thus not analyzed to preserve the privacy of
respondents.

Among survey I respondents, 91 (72.2%) indicated working
for a drug regulatory agency, 9 (7.1%) at HTA agencies, and
24 (19.1%) in the pharmaceutical industry. Two respondents
(1.6%) did not specify. The primary work domains reported
were regulatory and compliance (n =57, 45.2%), data analyt-
ics (n=32, 25.4%), and medical and scientific affairs (n=16,
12.7%). In survey II, most of the respondents (n =19, 52.8%)
identified (pharmaco-)epidemiology and public health as their

primary area of expertise, followed by biostatistics and data
science, pharmacology and toxicology, and clinical research
(@lln=4,11.1%).

3.1.2 | Knowledge, Future Importance, and Skill Gap

In the evaluation of respondents’ proficiency across differ-
ent RWD-/RWE-related skill items and their assessment of
the future importance of proficiency in those topics, nearly
all topics received higher ratings for future importance com-
pared to current skill level. Academics rated both their own
proficiency as well as the future importance of the skill top-
ics higher than respondents working in regulatory agencies
or industry. The largest gaps between perceived importance
and skill self-rating (“skill gaps”) in both target groups were
identified in “AI/ML in RWD analyses” and “Technical pro-
ficiency (statistics and programming).” For regulatory, HTA,
and pharmaceutical industry representatives, skill gaps were
also detected in the fields of “RWD sources and management,”
“RWD to RWE transformation,” and “Interpreting RWE.”
Participants from academic institutions showed a skill gap in
“RWD sources and management” and “Regulatory landscape”
(Figure 2).
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FIGURE 3 | Average Likert scores of self-rated proficiency and perceived importance of different RWD-related topics for respondents of survey

1 (n=126), stratified by AI use and RWD use. 12 respondents for AI user, 96 for AI non-user; 56 respondents each for RWD user and non-user. Al,
Artificial Intelligence; ML, Machine Learning; RCT, Randomized Controlled Trial; RWD, Real-World Data, RWE, Real-World Evidence.

Stratification by employer type in survey I only showed
minor differences between groups (Supplement 2 Figure S1).
Analysis stratified by respondents reporting current RWD
use and those reporting already using Al-based algorithms
demonstrated lower skill gaps compared to respondents not
yet using RWD or Al-based algorithms. Yet, skill gaps in the
categories “Technical proficiency (statistics and program-
ming)” and “AI/ML in RWD analysis” were also present for
RWD and AI users (Figure 3).

3.1.3 | Opinions

Respondents were asked to rate how important they consider
the use of RWD/RWE and AI/ML to support regulatory decision
making in the future. Both technologies were consistently rated
positively, with 75.4% (n=95) of survey I respondents rating
RWD/RWE as important or higher, compared to 63.5% (n=_80)
for AI/ML algorithms. Academic respondents assigned even
higher importance to both technologies, with 97.2% (n=35) rat-
ing RWD/RWE and 77.8% (n=28) rating AI/ML as important or
above. Among respondents of survey I, pharmaceutical indus-
try representatives rated these technologies' future importance
highest, followed by regulators, with HTA experts assigning

the lowest importance ratings. Further details can be found in
Supplement 2 Figures S2-S5.

3.1.4 | Current Usage of RWD/RWD and AI

In survey I, equal proportions of respondents (n =56, 44.4%) re-
ported either currently using or not using RWD/RWE for regu-
latory purposes. Usage rates were higher among pharmaceutical
industry respondents (n=20, 83.3%) compared to those from
regulatory (n=32, 35.2%) and HTA communities (n =4, 44.4%)
(Supplement 2 Figure S6). In survey II, 94.4% (n=34) respon-
dents reported using RWD for research purposes.

Figure 4 shows the usage categories of RWD among RWD users
in survey I. The most frequently reported applications were
(disease) contextualization (n=40, 71.1%), post-authorization
safety analysis (n=39, 69.6%), and post-authorization efficacy
analysis (n =33, 58.9%). Applications with the lowest reported
use were pre-authorization efficacy assessments (n =19, 33.9%),
pre-authorization safety assessments (n=14, 25.0%), and ap-
plications in clinical trial design such as recruitment (n=19,
33.9%) and endpoint selection (n=13, 23.2%). Pharmaceutical
industry respondents additionally reported high utilization
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rates for evaluating unmet medical needs, for indirect treatment
comparisons, and as external control arms (all n=14, 70.0%)
(Supplement 2 Figure S7).

Among participants of survey I who already use RWD/RWE in
DRA, the most prevalent challenges identified were data qual-
ity (n=50, 89.2%), data access (n=35, 62.5%), and data coding
standardization (n =32, 57.1%). Industry representatives further
highlighted regulatory guideline availability (n =13, 65.0%) and
cultural resistance to RWD/RWE use (n=12, 60.0%) (Figure 5).
Most non-users of RWD/RWE (n =28, 50.0%) indicated that they
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did not encounter the need for RWD/RWE as the reason for not
using RWD/RWE in DRA applications. Other barriers were data
quality, cultural resistance (both n =12, 21.4%), and data access
(n=11, 19.6%). Academics reported similar challenges regard-
ing RWD/RWE use for application in research (Supplement 2
Figure S8).

In survey I, 12 respondents (9.5%) reported already making use
of Al-based algorithms for the analysis of RWD related to DRA.
Most frequently reported use cases were the analysis of patient
subsets (n =7, 58.3%) and the generation of synthetic data (n=6,
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FIGURE 4 | Current use cases of RWD for RWD users in survey I (n=56). More than one response could be selected. CT, Clinical Trial; PAES,
Post-Authorisation Effectiveness Study; PASS, Post-Authorisation Safety Study; SAT, Single-Arm Trial; TTE, Target Trial Emulation.
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FIGURE 5 | Challenges encountered when making use of RWD/RWE for regulatory purposes by RWD users in survey [, stratified by employer

type. Note that employer types Consulting, CRO and Health technology have been included in the Industry block. More than one response could be
selected. 32 respondents from NCA/EMA, 20 from Industry, 4 from HTA. EMA, European Medicines Agency; HTA, Health Technology Assessment;

NCA, National Competent Authority.
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50.0%) (Supplement 2 Figure S9). Within the academic group,
11 respondents (30.6%) reported current use of Al-based algo-
rithms for RWD analysis. Applications spanned a broad range,
including data structuring, signal detection, clinical text analy-
sis, imaging information processing, and predictive modeling.

In survey I, distinct patterns of challenges emerged between Al-
users and non-users regarding the implementation of Al-based
algorithms for RWD analysis for DRA-related purposes. Users
primarily reported challenges with training data availability
(50.0%), model generalization (41.7%), model validation (41.7%),
and explainable AT (33.3%). Non-users cited lack of applications
requiring Al-based algorithms (39.6%), limited model access
(33.3%), and regulatory constraints (21.9%) as primary barriers.
Insufficient availability of skilled personnel was reported by
both Al-users (41.7%) and non-users (19.8%) (Table 1).

TABLE1 | Obstacles reported by Al users (n=12) and AI non-users
(n=96) in survey 1. Respondents could select more than one response.

Challenge Alusers Non-Al users
No access to AI/ML models 1(8.3%) 32 (33.3%)
atall

Model validation issues 5(41.7%) 8 (8.3%)
Model generalization and 5(41.7%) 4 (4.2%)
overfitting issues

Lack of (relevant) training 6 (50.0%) 15(15.6%)
datasets

Interpretability issues/ 4 (33.3%) 11 (11.5%)
explainable AT issues

Reproducibility issues 2 (16.7%) 5(5.2%)
Lack of computing power 3(25.0%) 4(4.2%)
Integration issues (problems 1(8.3%) 13 (13.5%)
integrating the new models

into existing IT systems or

workflows)

Regulatory and compliance 2(16.7%) 21 (21.9%)
challenges (e.g., due to

unclear regulatory guidelines

or data privacy issues)

Acceptance and trust issues 3(25.0%) 12 (12.5%)
toward AI/ML models by

other stakeholders

Lack of skilled personnel 5(41.7%) 19 (19.8%)
Other 1(8.3%) 8 (8.3%)
I currently don't require AI-/ 0(0.0%) 38 (39.6%)
ML-based algorithms

I don't know 0(0.0%) 9 (9.4%)
No answer 1(8.3%) 3(3.1%)
Total respondents 12 96

Abbreviations: Al Artificial Intelligence; IT, Information Technology; ML,
Machine Learning.

The use of 11 different common data models (CDMs) was reported
across all survey stakeholder groups, with the Observational
Medical Outcomes Partnership (OMOP) CDM [26] reported as the
most frequently utilized CDM (Supplement 2 Figures S10 and S11).

3.1.5 | Guideline Use

Among stakeholders assessed in survey I, 49 (38.9%) reported
using (draft) guidelines, frameworks, or similar guidance doc-
uments about the use of RWD/RWE for DRA. Usage rates were
higher among pharmaceutical industry respondents (n=24,
62.5%) compared to HTA respondents (n=9, 55.6%) and drug
regulators (n =91, 31.9%).

Survey respondents reported several limitations of current
guidelines. These concerned data quality standards, integration
of multiple RWD sources, the use of Al-based algorithms (all
n=29, 46.9%), study submission guidance (n=16, 32.7%), and
EU-wide (n=19, 38.8%) as well as global guideline harmoniza-
tion (n=17, 34.7%) (Supplement 2 Figure S12).

3.2 | SurveylIV
3.2.1 | Demographics

In survey IV, after directly inviting 84 stakeholders from the
groups of patients and physicians to participate, 53 responses
were collected. A large share of respondents (47.0%) was from
Portugal, with the remainder being distributed across more than
18 EU and non-EU countries (Supplement 2: Table S3). Among
respondents, 27 (50.9%) completed the survey as patients, 23
(43.5%) as physicians, and 3 (5.7%) did not specify their role.

3.2.2 | Knowledge

Within the sample, 71.7% (n=38) of respondents reported hav-
ing heard about RWD/RWE in the context of healthcare data be-
fore, with a higher proportion among physicians (n =18, 78.2%)
than among patients (n =18, 66.7%). Most patients (n=17, 63%)
report that they were never educated on the topic of RWD usage
for medical research. When physicians were asked whether they
felt confident of educating their patients on the topic of RWD/
RWE for medical research purposes, 60.8% (n=14) felt com-
pletely or somewhat comfortable in doing so, while 39.1% (n=9)
felt not very confident.

3.2.3 | Opinions

Most respondents (n =48, 91.0%) estimated the future impact of
RWD/RWE for patient care as “important” or higher. The im-
portance to educate patients and physicians about the topic of
RWD/RWE was also rated as “important” or higher by 86.8%
(n=48) of respondents.

Overall, respondents indicated a high willingness to share
healthcare data with researchers. Specifically, patients and
physicians reported openness to data sharing for academic
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FIGURE 6 | Main concerns reported by patients (n=27) and physicians (n=23) regarding the use of RWD/RWE for clinical research purposes.

More than one response could be selected.

research purposes (n=25, 92.6% and n=19, 82.6%, respec-
tively), public health research and monitoring (n=26, 96.3%
and n=16, 69.6%), and with regulatory and other govern-
ment agencies (n =24, 88.9% and n=14, 60.1%). The lowest
willingness to share healthcare data was assigned to private
sector research (n=16, 59.3% and n =6, 26.1%) (Supplement 2
Figure S13). At the same time, most respondents also voiced
concerns about the use of RWD/RWE. Data privacy and eth-
ics emerged as the predominant concern (n=22, 81.1% and
n=16, 69.6%), followed by misinterpretation of RWD-derived
insights (n=17, 63.0% and n=16, 70.0%), and potential for a
lack of benefits for patients (n=17, 63.0% and n=12, 52.2%)
(Figure 6).

4 | Discussion

4.1 | Views of Stakeholders Toward
the Implementation of RWD/RWE Into DRA

This study examined RWD/RWE implementation across key
stakeholders in the EU, revealing a gap between future expec-
tations and current practice. While stakeholders view RWD/
RWE as promising and increasingly important for regulatory
decisions, present applications remain largely confined to estab-
lished domains such as post-authorization studies and academic
pharmacoepidemiological research. Usage patterns varied be-
tween different stakeholders, with higher adoption rates in aca-
demia and the pharmaceutical industry compared to regulatory
authorities. The use of Al-based algorithms shows potential in
various medical applications, including the analysis of RWD
[27, 28]. Yet, despite recognized potential across stakeholder
groups, current adoption rates remain low.

The challenges hindering RWD/RWE adoption extend be-
yond workforce education to encompass both technical and
systemic barriers. In terms of technical barriers, data quality

emerged as the predominant concern. Respondents empha-
sized the need for fit-for-purpose data able to meet the specific
research questions arising during the drug regulatory process
and report issues such as missing data, insufficient data gran-
ularity, and a lack of quality indicators. At the systemic level,
data access and regulatory framework issues emerged as pri-
mary obstacles. Respondents reported difficulties caused by
current data protection legislation which limits access to ex-
isting RWD sources. The identified challenges, together with
the cultural resistance toward RWD reported in the free text
answers, might explain the quarter of respondents not view-
ing RWD as important in the future.

These findings, both in terms of respondents’ opinion on the
future importance of RWD/RWE and in terms of current chal-
lenges, are largely in line with previous studies investigating
different stakeholders. A Deloitte survey of pharmaceutical in-
dustry executives reported similar expectations about RWD/
RWE's future importance, though with higher current usage
rates than our study [29]. Patadia et al. [30] confirmed wide-
spread RWD use in pharmacovigilance among pharmaceutical
companies—electronic health records and claims databases
were also identified as most frequently used RWD sources, but
they reported lower use of registries. Compared to the EMA-
HMA survey to industry [31] from 2017, the main challenges of
data quality and data access remain constant, while the lack of
regulatory guidelines could be identified as a new challenge in
our survey.

Our findings are in line with findings from different previous
studies regarding key challenges, particularly around access to
RWD sources being hampered by data privacy regulations, low
cooperation between stakeholders, and a lack of validation, qual-
ity indicators, and standardization of RWD sources [30, 32-34].
Fewer studies have investigated the views of regulators or HTA
organizations. In a survey among EUnetHTA member organiza-
tions, Hogervorst et al. [35] also found that stakeholders indicate
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the need for wider systematic use of RWD in HTA decisions, but
report data access, harmonization with existing policy struc-
tures, and issues around data quality and RWE interpretation
as major hurdles. Compared to the EMA-HMA survey to NCAs
from 2017, data quality was consistently rated as the biggest
challenge, while the lack of expertise was considered a far higher
challenge in 2017 compared to our results, potentially reflecting
increased recruitment of staff with the relevant skills.

4.2 | The Views of Patients and Physicians

Patients and physicians offered a distinct perspective on RWD/
RWE implementation. While respondents demonstrated a strong
willingness to share healthcare data for research and regulatory
purposes and expressed optimistic expectations, they viewed
sharing with private industry more critically. Primary concerns
were centered on data privacy, potential misinterpretation of
RWD, and uncertainty about patient benefits. Respondents also
voiced the need for better education. The importance of educa-
tion for these stakeholder groups was highlighted by respondents
in our survey showing that a large percentage of physicians only
feel somewhat comfortable in educating their patients. These
perspectives align with previous research on public attitudes
toward health data sharing. Luchenski et al. [36] found high
support among UK patients for using electronic healthcare re-
cords in healthcare planning and research, provided personal
identifiers were removed. Similarly, the PatientsLikeMe study
of over 3000 patients by O'Brien et al. [37] revealed widespread
willingness to share health data, while emphasizing that pri-
vacy protection, transparency, and education about data usage
could increase participation. Recent reviews have confirmed
these patterns, highlighting concerns about privacy breaches,
data misuse, and commercial applications [38, 39]. Research on
physician perspectives, though more limited, indicates generally
positive attitudes toward RWD/RWE, tempered by concerns
about methodological challenges in data interpretation [40].

4.3 | Recommendations and Current Development

These findings suggest that to address the challenges affecting
the implementation of RWD/RWE into DRA practice, future ef-
forts should focus on the standardization of RWD sources and
analysis pipelines as well as the harmonization and closing of
gaps in regulatory guidelines. While a variety of related guide-
lines have already been published [14-18], respondents indicate
that the current landscape remains unconsolidated with signif-
icant gaps. Progress in this area has been made through the re-
cent publication of an International Council on Harmonisation
of Technical Requirements for Registration of Pharmaceuticals
for Human Use (ICH) reflection paper on opportunities for har-
monization of RWE generation and updates to the ICH M14
guideline on general principles on plan, design, and analysis of
pharmacoepidemiological studies that utilize RWD for safety
assessment of medicines [41, 42]. In Europe, health data ecosys-
tems such as the EHDS and DARWIN EU could help to address
issues such as RWD access and RWD source data quality vali-
dation. The EU AI Act and the AT work plan to guide use of Al
in medicines regulation represent first initiatives to guide the
incorporation of AI technology into DRA [43, 44].

The present findings further suggest that for all stakeholders,
educational initiatives and increased cooperation could facili-
tate the adoption of RWD/RWE and Al by eliminating knowl-
edge gaps and strengthening the interaction between different
stakeholders.

Patients and physicians were willing to share their health-
care data, especially for academic and public health research.
Building on this generally positive attitude and strengthening
communication to citizens about the concerns regarding privacy
and misinterpretation will ensure that future RWD research, for
example, through the EHDS, guarantees evidence representa-
tive of a broad population.

4.4 | Limitations

While providing a broad overview and insights into RWD/RWE
implementation status and stakeholder perspectives, the present
study has limitations. Representation varied across stakeholder
groups and geographic regions, with lower participation from
HTA, pharmaceutical industry representatives, and payers, the
latter showing insufficient for analysis. While a response rate
cannot be calculated due to invitations also having been shared
via social media, it is likely that many invited individuals did not
participate in the survey.

For the interpretation of the gaps between self-reported knowledge
and perceived importance of RWD-related topics (“skill gaps”), the
common challenges of self-assessment need to be acknowledged.
At the same time, several studies report high correlation between
self-rated skill levels and those measured through examinations
[45-47]. The relevance of individual skill gaps also differs between
different stakeholder groups—while knowledge of AI methodol-
ogy will be important to individuals using AL it will be less relevant
for those that do not plan to use Al in the future. Therefore, the
skill gaps displayed in our survey should be interpreted with the
relevant stakeholders’ professional context in mind.

Our study contributes important knowledge on skills, opinions
on, and usage of RWD through a comprehensive evaluation
across stakeholder groups. By using similar but stakeholder-
specific questionnaires, comparison between surveys was pos-
sible while still asking questions relevant to each stakeholder
group. To our knowledge, this is the first study contrasting
stakeholders' skills and perceived importance of different RWD-
and Al-related topics, thereby helping to identify specific educa-
tional aims for different stakeholder groups.

5 | Conclusions

Stakeholders widely recognize the growing significance of RWD/
RWE in the regulatory process. However, some technical knowl-
edge challenges and a combination of practical and systemic
issues currently limit routine implementation. Future efforts to
advance RWD/RWE integration into regulatory practice should
focus on harmonization of guidelines, data frameworks and
analysis pipelines, creation of accessible and validated RWD da-
tabases, professional education, and strengthening stakeholder
cooperation. Patients and physicians demonstrated overall
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support for RWD/RWE usage but showed concern regarding data
privacy. Accessible training for professionals within the medical
community and clear information for patients, physicians, and
citizens in general are important to ensure public trust.
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