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INTRODUCTION OF RESEARCH
ABSTRACTS AND POSTERS

As part of the 2025 conference
programme, the GetReal Institute
introduced a call for research abstracts
for the first time, expanding
opportunities to showcase the breadth
of activity across the real-world
evidence (RWE) community.
Submissions spanned applied case
studies, pilot projects, and
methodological developments,
reflecting the diversity of approaches
used to generate and apply RWE. This
initiative  reinforced the Institute’s
commitment to advancing best
practice, encouraging dialogue, and
broadening engagement across the
RWE ecosystem.

Fostering Cross-Sector Collaboration

The abstracts and poster track provided a structured forum for exchange
between researchers, regulators, HTA bodies, patient representatives, and
industry stakeholders. Contributors shared experiences and practical
approaches from different perspectives, supporting the Institute’'s mission to
strengthen cross-stakeholder understanding and reduce silos in the
generation and use of RWE.

Highlighting Innovation and Best Practice

The call for abstracts highlighted innovative concepts, practical solutions, and
emerging methodologies relevant to regulatory, HTA, and broader decision-
making contexts. The selected contributions demonstrated how RWE
continues to evolve in response to methodological and policy challenges.

Supporting Early Career Engagement

The introduction of a poster track created dedicated opportunities for early-
career professionals and students to present their work, engage with senior
experts, and expand their professional networks, contributing to capacity
building within the RWE community.
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REVIEW & SELECTION PROCESS

All submitted abstracts were reviewed and scored by the GetReal abstract
committee, comprising representatives from across the Institute’'s membership.
Abstracts were evaluated against predefined criteria, including relevance,
methodological quality, innovation, and potential impact. Following this process,
three abstracts were selected for oral presentation at the conference:

e Repurposing Registries: What is the level of maturity of cancer registries to
deliver Real World Evidence to Support Regulatory and Health Technology
Assessment decisions. Presenter: Manon Wilpshaar, Utrecht University, The
Netherlands

e REALM: From Black Boxes to Transparent Pipelines. Presenter. Anshu
Ankolekar, Maastricht University, The Netherlands

e The pilot of the MHRA Real-World Evidence Scientific Dialogue Programme for
medicinal products. Presenter: Doaa Elkholly, MHRA, England

POSTER SESSION

A moderated poster presentation and networking session was held on Day 2. This
session enabled authors to present their work, receive feedback, and engage in
interactive discussion with conference participants.
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Selection of Accepted Abstracts & Posters GetReal Conference 2025.

This publication includes only those posters for which authors granted
permission.

e Low left truncation mitigation rates in post-marketing pregnancy exposure
registries assessing the risk of spontaneous abortion (SAB)

e Improving the transparency and ethics of studies using real-world data

e The pilot of the MHRA Real-World Evidence Scientific Dialogue Programme
for medicinal products

e Integration of real-world data in reimbursement decisions across Europe:
national variability, frameworks, and emerging challenges

e Optimizing Electronic Medical Records Data Completeness with On-
Premise Artificial Intelligence: A Study on Large Language Models
Enhancing Medication Documentation

e Unlocking the Potential of Radiology Reports using NLP: A Real-World Data
Approach to Rotator Cuff Tear Severity

e Leveraging Real-World Data and NLP for Early Identification of Fatty Liver
Disease in Radiology Reports

e MORE Europa: More Effective and ethical Use of Registry data to suppOrt
PAtient-centred regulatory and HTA decision making

e Using large language models for scalable extraction of real-world
progression events across multiple cancer types

e European perspectives on ethical aspects around utilization of patient
registries for medicines decision-making

e Repurposing Registries: What is the level of maturity of cancer registries to
deliver Real World Evidence to Support Regulatory and Health Technology
Assessment decisions

e REALM: From Black Boxes to Transparent Pipelines

e Characterization of Novel Longitudinal Oncology Real World Datasets in
Germany and the UK

e Integrating Real-World Evidence For Advanced Therapies In Inflammatory
Bowel Disease Into Re-Imbursement Submissions: Insights And
Considerations From The UK

e Use of Real-World Evidence in Advice Reports Assessing Reimbursement in
The Netherlands from 2023 - 2025
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Selection of Accepted Abstracts & Posters GetReal Conference 2025.

This publication includes only those posters for which authors granted
permission.

e |Is There a Lack of Dietary Data Collection in Real-World IBD Studies?
Literature Review and Future Considerations

o Cross-Sectional an Efficient to Prospective Cohort Design in Real World
Studies (RWS)?.

e Data Reliability In Retrospective Chart Review Studies: Results And
Considerations From A Novel Data Review Methodology

o Cost-Effectiveness of Radiotherapy in Uterine Serous Carcinoma (USC): A
Real-World Study.

e A Real-World derived algorithm to improve the Cost-Effectiveness of
External Beam Radiotherapy in Uterine Serous Carcinoma

e Comparing Randomized Clinical Trials to Real-world Studies Evaluating
Effectiveness of a bDMARD in the Management of Crohn'’s Disease

e Comparison of Randomized Controlled Trials (RCT) with Open Label Single
Cohort Real World Studies (RWS) in the evaluation of pharmacologic
treatment of Non-Small Cell Lung Cancer (NSCLC)

o Utility of Real World External Control Arm (ECA) in the evaluation of
pharmacologic treatment of Non-Small Cell Lung Cancer (NSCLC)

e Advancing Real-World Evidence with Causal Al: A Scalable Framework for
Unlocking Actionable Insights from Real-World Data
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Low-left truncation mitigation rates in
post-marketing pregnancy exposure registries

ThermoFisher
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assessing the risk of spontaneous abortion (SAB)

Maria Angeles Natividad Sancho,” Reem Masarwa?
1Thermo Fisher Scientific, Paris, France; 2Thermo Fisher Scientific, Montreal, Canada

Background

« The risk for spontaneous abortion (SAB) in post-marketing safety studies is often evaluated through
pregnancy exposure registries, where recruitment occurs after pregnancy recognition. However, most
SABs occur early in pregnancy, often before pregnant women enroll into the registry,’ and the risk for
SAB rapidly decreases across the first trimester of pregnancy (left truncation). If not accounted for during
the analyses, left truncation can lead to inaccurate conclusions or flawed decision-making.**

Objective

+ To review the literature on approaches to the analysis of SAB risk in prospective
observational studies, including pregnancy exposure registries.

Methods

+ A structured review of the literature was conducted in July 2025 in the Heads of Medicines Agencies
(HMA)-European Medicines Agency (EMA) Catalogue for real-world data (RWD) sources, Embase, and
MEDLINE. The search was based on explicit keywords and eligibility criteria and used a search strategy
that was developed in consultation with a research librarian. The goal was to summarize the
methodology used to estimate the incidence and prevalence of SABs, as well as author-reported
limitations related to the potential impact on current SAB epidemiologic estimates.

Peer-reviewed, full-text original research articles indexed in MEDLINE and Embase were included if they
met the following criteria: (1) human study; (2) study designs: prospective; (3) reporting occurrence
measures (prevalence, incidence, proportions); (4) reporting early pregnancy loss, spontaneous
abortion, or miscarriage; (5) English-language studies; and (8) published between 1974 and July 2025
(Embase) and 1946 to July 2025 (MEDLINE). Commentaries, clinical trials, case series, case reports,
and studies reporting data infertility, in vitro fertilization, or assisted reproductive techniques were
excluded.

+ We also reviewed data from protocols and reports from all pregnancy registry studies registered in the
HMA-EMA RWD Catalogues until July 2025 that were required by regulators.

Titles, abstracts, and full texts of the potentially relevant articles and protocols/reports were screened by
a single researcher to identify those that met the eligibility criteria.

Data on study characteristics, methodology, population, and outcomes of interest were extracted from
eligible publications and protocols/reports into a bespoke spreadsheet. Limitations reported by the
authors were extracted as free text and grouped by topic for the purposes of evaluation and discussion.

.

Results

+ Our search generated 52 potentially relevant protocols from pregnancy exposure registries from the
HMA-EMA Catalogue for RWD sources and 358 peer-reviewed articles from MEDLINE/Embase. After
screening, we included 37 (71%) pregnancy exposure registries published between 2011 and 2024, and
13 (4%) peer-reviewed manuscripts published between 2009 and 2023 (Figure 1).

Figure 1: Study search and screening flow diagram
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« Of the 37 pregnancy studies registered in the HMA-EMA Catalogue, most (78%) were required by
regulatory authorities. When examining drug exposure, 35% reported SABs among pregnant women
exposed to treatment for autoimmune diseases, 22% to vaccines, and 14% to antimigraine drugs. Sixty-
five percent of the registries were conducted in North America and 27% in Europe; cohort sample sizes
ranged from 50 to >1000 pregnancies.

Conclusions

+ Left truncation, common to studies evaluating SAB rates, needs to be properly handled
using survival analysis methods to avoid bias. Otherwise, when used in comparative
analyses, the relative risk of SAB calculated from cohorts differentially impacted by this
bias may be misleading.

+ Only a small proportion of pregnancy registries required regulatory authorities, and an
even smaller proportion of published studies that assessed SAB in the general population,
used survival analysis methods to minimize left truncation bias when estimating SAB rates.

- A significant proportion of pregnancy registries, and fewer article reports, that did not
account for left truncation in the analysis acknowledged it as a study limitation, suggesting
there is a potential barrier to the use of survival analysis.

. Presented at the GetReal Conference 2025 | 1-2 October 2025 | Utrecht, The Netherlands

Results (cont.)

HMA-EMA Catalogue pregnancy registries

« Among the registries that described a SAB analysis (n=29), only 24% (n=7) implemented survival
analysis methods to calculate SAB rates in one sample or 22 sample comparisons (e.g. exposed vs
unexposed cohorts) (Figure 2). Of these, 57% (n=4) explicitly mentioned that survival analysis methods
were used to handle left truncation, as well as right-censoring when a participant was lost-to-follow-up
prior to 20 weeks' gestation or when the participant was no longer at risk of the event. An additional
study (14%) performed a sensitivity analysis by gestational age at enrollment.

Figure 2: Calculation of SAB rates among HMA-EMA Catalogue pregnancy registries
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* Most studies that used survival analysis to account for left truncation to estimate SAB incidence
acknowledged the bias associated with any other type of analysis. Although to a lesser extent, bias was
also acknowledged among studies that did not use survival analysis; overall, half of the reports that did
not account for left truncation in the analysis acknowledged it as a study limitation (Figure 3).

Figure 3: Proportion of HMA-EMA Catalogue pregnancy registries that
acknowledged bias
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Embase/MEDLINE peer-reviewed articles on pregnancy studies

+ The source data for the peer-reviewed manuscripts included national pregnancy surveillance programs
(n=3), pregnancy registries (n=3), national registry databases (n=3), and hospital-based cohorts (n=4).
Only 8% of reports accounted for left truncation in the analysis (Figure 4), and 25% of those that did not
account for left truncation by survival analysis acknowledged a potential methodological weakness
(Figure 5).

Figure 4: Calculation of SAB rates among Embase/MEDLINE peer-reviewed articles
on pregnancy studies
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Figure 5: Proportion of Embase/MEDLINE peer-reviewed articles on pregnancy
studies that acknowledged bias—by analysis method type used
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The pilot of the MHRA Real-World Evidence Scientific Dialogue
Programme for medicinal products.

&

Medicines & Healthcare products

1 1 1
Regulatory Agency R.E. Ghosh’, D. Elkholly *, A. Hunt

'Medicines and Healthcare products Regulatory Agency, Canary Wharf, London E14 4PU (MHRA)

INTRODUCTION

There is ambiguity among stakeholders surrounding the use and acceptability
of Real-World Evidence (RWE) in both pre-authorisation and post-authorisation
settings. Therefore, in 2025 the Medicines and Healthcare products Regulatory  «
Agency (MHRA) piloted a RWE Scientific Dialogue Programme for medicinal
products, a key deliverable of the MHRA Data Strategy (1). This was done
through an expression of interest (EOI) call to assess the extent and the nature
of demand for RWE regulatory dialogue.

RESULTS

CONCLUSIONS

EOls thematic analysis: . The Real-World Evidence (RWE) Scientific Dialogue

Programme pilot highlighted a strong demand for a
The programme received 25 EQI applications. structured regulatory engagement with the MHRA on
There was a preference for the joint workshop with NICE (56%) RWE.
. Half the EOls were seeking dialogue at the post-authorisation stage (48%) with the re-
mainder seeking pre-authorisation (20%) or mixed pre/post authorisation discussion (32%).  * The applications reflected diverse interest in using
RWE to support regulatory and HTA decision-making
across a wide range of medicinal product types, thera-

Aims of the programme: peutic areas and product lifecycle stages.

Lifecycle Stage
Engagement Type

1. To clearly set out the MHRA's expectations for RWE methodologies for
evidence generation, and to produce specific use cases.

2. Toenable commercially sensitive discussions between Sponsors/MAHs
and the MHRA, with a specific strategic focus on RWE.

3. Toincrease clarity of regulatory and Health Technology Agency's (HTA)
expectations, represented by the National Institute for Health and Care Excel-
lence (NICE), for data, analytical methodologies, and endpeints used to gener-

There was a strong demand for clearer processes to
gualify endpoints, methodologies and data sources,
with alignment between MHRA and NICE.

The four closed-door meetings in the RWE SDP pilot
revealed diverse regulatory challenges and opportuni-
ties for RWE integration.

ate RWE.
4. To generate shared learning which can be disseminated to the broader
ecosystem.

Organisation Type

Charity- Other
Academia

ax
Charities
4% i
Academia

12%

Product Type

. The workshop underlined the interest for structured,
themed engagement and there was clear demand for
longer-term engagement with the MHRA,

References : (1) Medicines and Healthcare products Regulatory Agency
(2024). MHRA Data Strategy 2024 -2027. https:iiwww.gov.ukigovernment/
publications/mhra-data-strategy-2024-2027

METHODS

Applicants showed overall satisfaction with the pro-
gramme as well as how the meetings and the work-
shop were organised. The majority of them found the
programme helpful for their work.

. Insights gained from the piloted programme will be
used to continue to develop MHRA Real-World Data

. An open call for expressions of interest (EQI) was published in the agen- and methodology guidance.
cy's web page. . Four closed-door meelings were held with a variety of RWE topics, disease areas and : : : ;

. Applications were selected according to predefined priority criteria and lifecycle stages. . :uﬁglsic;fg:ncgﬁap:;;g ‘::;; ul;c;r::::r? ?riwr\sﬂfﬂn: WIL:II (?E
covered a variely of use cases. . One workshop was convened jointly with NICE fitled “using Real-World Evidence to im- :

and stakeholders to generate shared learning that can

prove therapy development for Rare Diseases: rare kidney disease as a use case.” be disseminated to the broader eco-system. The

Features of the RWE SDP pilot:

. The workshop discussed the challenges and opportunities of using RWD rare disease MHRA will alse develop RWE use cases from the pilot.
m registry data and surrogate endpoints for regulatory and health technology assess-
. ments, . Future iterations of the programme have been explored
»  Four closed-door, virlusl = Hosted jointly with NICE and in the planning phase.
oahi - Mid-July
* June and July - Discuss RWE topics Disease Areas Lifecycle stages

redevant to medicinal
products, following a review * Data transportability
of induslry expressions of « The validity of wearable
interest devices data

«  For the development of * RWD endpoints
collaborative resources fo * External control arms

be disseminated to broader * Pragmatic clinical trial design
acosystem

*  Discuss commarcially
sensitive topics with
strategic focus on RWE

= Enhancing existing scientific
advice services.

+ Cardiometabolic diseases,

+ Pain ralief » Pivatal registrational trials,

+ Label expansions
* Post-authorisation safety
and effectiveness studies.
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+ Large B cell lymphoma
» Opioid-induced
hyperalgesia




~ Integration of real-world data in
eimbursement decisions across Europe:
ational variability, frameworks, and

erging challenges

uvalas, Jason Lucas

Introduction

European and national initiatives increasingly promote the use of real-world
data (RWD) in health technology assessments (HTAs) and policy-making,
reflecting its growing importance for understanding real-world outcomes and
guiding healthcare decisions. However, significant challenges remain due to
diverse national frameworks, legislative environments, and data platforms
across Europe.

Objectives

This research examines RWD integration in decision-making within Germany,
France, Italy, Spain, and the UK by analyzing relevant institutions, legislation,
and data infrastructure.

Methods

Official websites of national health authorities, regulatory agencies and relevant
government bodies were reviewed (Table 1) for guidelines on RWD utilization,
legislative frameworks governing RWD utilization, and descriptions of
supporting data platforms.

Table 1: Institutional,
reviewed

regulatory and data governance bodies

) Federal Ministry of Health (BMG), and Federal Ministry for Research, Technology
and Space (BMFTR)

-~ Spanish Agency of Medicines and Medical Devices (AEMPS), and Ministry of
it Health (MS)

() | italian Medicines Agency (AIFA)

( ) | French National Authority for Health (HAS), and French Republic (RF)

-_'F National Institute for Health and Care Excellence (NICE), National Health System
- [MHS, UK}, and GOV.UK

BMFTR, Bundesministerium fiir Forschung, Technologie und Raumfahrt; BMG, Bundesministerium fir Gesundheit; MS,
Ministero della Salute; RF, République Frangaise

Results

European countries show significant variability in integrating RWD into
decision-making due to differing national approaches and acceptance levels

Table 2: National approaches to RWD use in HTA
decision-making

- The G-BA remains cautious about RWE as a primary source of evidence
and continuing to favor RCTs.

The Valtermed system collects RWD from all the autonomous Spanish
healthcare regions, providing a standardized platform to inform decisions
on the therapeutic value of medicines with significant clinical and
economic impact.!

-
=
-

0 Recent steps includes new AIFA guidelines on observational studies,
reflecting growing recognition of the integrative role of RWE.2

HAS has become increasingly receptive to RWE, particularly in post-
() registration (post-marketing) studies to address uncertainties in efficacy,

EVERY PATIENT POSSIBLE.

AIFA addressed the lack of a standalone RWE framework by publishing
{ ) | formal guidelines on observational studies in August 2024, advancing
towards structured RWE use in pricing and reimbursement decisions.?

HAS requires thorough documentation of methodologies to ensure
( ) | reliable RWD for the French healthcare contexts, as detailed in its 2021
guidance.®

Alongside MHRA's regulatory integration of RWD, NICE has shown strong
commitment to RWE by publishing the NICE RWE framework, embedding
methodological standards into assessments and increasingly
incorporating RWD into appraisals.”

ol
iy

Data platforms are essential for aggregating healthcare information from
various sources for secondary purposes like research and policy-making,
while ensuring compliance with privacy regulations such as general data
protection regulation (GDPR) across Europe

Table 4: Overview of health data platforms

Employs a decentralized, federated approach through the Medical
= Informatics Initiative, promoting interoperability and secure data
exchange while adhering to stringent data protection laws.®

Utilizes the Valtermed system to collect RWD and inform decisions about

&
ot high-impact medicines.?

() Does not have a similar centralized system for health data aggregation

() Leads with its centralized Health Data Hub, enabling secure access and
innovation-driven data sharing within a strict privacy framework.'?

The NHS Digital platform serves as a central repository, supporting
service improvement and research efforts.”

afln
v

Complementing these national initiatives, the European Health Data Space
(EHDS) seeks to link existing health data platforms across Europe, enabling
seamless and secure exchange of health information for research and
innovation.'?

Integrating RWD into decision-making presents uniqgue challenges across
countries due to differences in healthcare systems, infrastructure, and
population characteristics

Each country must comply with the GDPR as well as its own national data
protection regulations, adding complexity to RWD integration.

Table 5: Country- specific barriers to RWD integration: national
data protection regulations

- Germany faces challenges from a decentralized healthcare system and
strict data protection rules under the Federal Data Protection Act.’?

Italy and Spain face challenges in creating uniform RWE datasets due to
regional data collection differences. Additionally, Spain's regulations
overseen by the Spanish Data Protection Agency and Italy's national

() regulations enforced by the Data Protection Authority further complicate
health data integration into research efforts.'41s

)

France's stringent privacy laws, such as the French Data Protection Act,
() hinder institutional data sharing and contribute to regional variability,
impacting the representativeness of RWE studies.’®

The UK has implemented its own version of GDPR (UK GDPR) and the

Unlike the US's centralized approach, EU members states navigate complex
national frameworks. Each country balances leveraging real-world insights
with maintaining rigorous standards for evidence quality and applicability

Table 3: National frameworks for RWD use in European HTA

The G-BA remains conservative in its approach, but increasingly

- acknowledges the value of RWD, especially where RCTs are not feasible or
sufficient. The Health Data Usage Act aims to support research by
enabling linked data access via the Health Data Lab.*5

Efforts are underway to standardize RWD use in HTA submissions despite
regional variability, with initiatives such as the AEMPS Strategic Plan
2023-2026 driving progress.®

)

safety, or real-world use after initial registration.? : : Data Protection Act 2018 post-Brexit, further complicating compliance for
RWE studies.’™18
‘T‘ NICE adopts a progressive approach by actively incorporating RWE when =
b it complements trial data or provides unigue insights.
Conclusions

Despite advances, legal, infrastructural, and methodological barriers
persist. Clinical trial evidence still dominates HTA decisions. Greater
harmonization, via initiatives like EHDS and the new launched GREG, is
needed to standardize RWD use and enable cross-border
collaboration for improved patient-centered healthcare decision-
making in Europe.

Lo
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Unlocking the Potential of Radiology Reports Using NLP:
A Real-World Data Approach to Rotator Cuff Tear Severity

Jr Shaked, MD MPH | Siegal Sadetzki, MD MPH | Talia Kustin. PhD | Ben Giladi, MD | Chen Patt. MD | Talia Tron, PhD | Briva, Tel Aviv, Israel
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This RWD-driven NLP approach offers a robust, scalable solution
for identifying and classifying massive RC tears from MR radiology
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By enabling enhanced data extraction and improving the precision
of RC tear diagnosis, this method has the potential to support both
clinical decision-making and large-scale RWD research on RC tears
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Leveraging RWD and NLP to Identify At Risk Metabolic

Dysfunction Associated Steatohepatitis (MASH)

Jr Shaked, MD MPH, Talia Tron, PhD . Gadi Lalazar, MD | Briya, Tel Aviv, Israel

Briya NLP Model Pipeline

Background and objectives

NLP pipeline
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Conclusions

Qur RWD-driven NLP based approach provides an efficient. scalable
solution to dentify under documented cases of fatly livar in

routine clinical praclice. This automated syslem could enhance earlier
intersention through lifeslyle modiications and largeted therapies.
ullimately improving patient culcomes in real-world healthcare
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More Effective and ethical Use of Registry data to suppOrt PAtient-
centred regulatory and HTA decision making

Thereis a lack of knowledge on how registry-based real-world data (RWD) can complement randomized
controlled trial (RCT) data to provide more robust estimates of the efficacy and safety of medicinal products

across all subgroups of European patients.

Six work packages work towards a more effic

ient use of RWD for the development,

registration and assessment of medicinal products in Europe
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Case Studies

To enable use of RWD to assess effectiveness and
safety in subgroups of patients who are poorly
represented in randomized controlled trials (RCTs)

To extend registry-based RCT evidence supporting
the use of rituximab by using RWD from different
European multiple sclerosis registries for
effectiveness and cost-benefit

To complement the minimal registry dataset using
rmachine learning/ artificial intelligence
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Using Large Language Models for Scalable Extraction of Real-World Progression Events
Across Multiple Cancer Types

Aaron B. Cohen, MD, MSCE'*?; Konstantin Krismer, PhD'; Kelly Magee, MS, FNP-BC'; James Gippetti, MS'; Aaron Dolor, PhD'; Tori Williams, BA'; Erin Fidyk, MSN, MBA'; Hankyul Kim, MS'; Qianyu Yuan, Ph
Melissa Estevez, MS'

E-poster and Supplement
'Flatiron Health, New York, NY; 2Department of Medicine, Grossman School of Medicine, New York University, NY

Background Results
Accurate identification of cancer progression events from electronic health records
(EHRs) can help generate high-quality real-world evidence (RWE) and enable
promising oncology applications such as predicting di: j y and ing
treatment efficacy
These use cases require both large-scale and high-quality data, but manual
abstraction of real-world progression (rwP)' is time-intensive, difficult to scale, and
inherently challenging given the varied and unstructured ways it can be documented ) . ) 0.00 = 0.00! - 0. = 0.00
across cancer types hedifterence In P Soofe for-endometrial cancer, melenoma, and 0 50 100 150 40 8 120 160 0 @ 120 0 40 80 120 160 0 20 40 60

hepatocellular carcinoma was 9-11 points, driven by lower precision |‘ Months Months Months Months
S

Figure 2. Comparison of rwPFS by Curation Approach Across Cancer Types

+ Across all cancer types, agreement between the LLM and Breast Gastric
expert-human abstractor on the presence of at least 1 rwP event 1.00 1.00 1.00
ranged 85%-91% while first rwP date agreement (+ 30 days) ranged 0.75 0.75 075 0.75 0.75|
77%-90% (Table 1) 050 0.50 050, 050 050
The difference in F1 score between the LLM and expert-human

abstraction for majority of cancer types (10/14) was 0.7-7.8 (Table 1) L 026 gieo Giso 025
0.00

Non-small cell lung 1.00 Urothelial 1.00 Pancreatic

Large language models (LLMs) offer a scalable alternative, but their ability to extract
complicated endpoints as well as their accuracy relative to expert-human abstractors
is unclear

as a result of model difficulty differentiating between advanced
diagnosis workup and early progression events (Table 1)
A comparison of rwPFS between the LLM and expert-human 1.00 Colorectal 1.00 Hepatocellular 1.001 Ovarian 1,001 Small cell lung .00/ Head and neck
abstractors showed <1 month difference in median rwPFS estimates . ) : . :

and overlapping 95% Cls across all 14 cancer types (Figure 2) 0.75 0.75 075/ 0.75 0.75)
To better contextualize the LLM’s ability to extract rwP relative to an expert-human

: : : . 0.50 0.50 0.50 0.50 0.50
abstractor (and potentially identify situations where an LLM may even outperform a Table 1. Performance Metrics for LLM-Extracted rwP
human), we assessed performance of the LLM curation approach against a duplicate 0.25 0.25 025 0.25 0.25
human-abstracted reference standard (Figure 1) Curation evaluation 0.00 a .00 - - 00! . 0.00 ———0.00
i i Completeness® Auresmonthstapon on Reference
We also assessed how using LLM-extracted data impacted real-world P LLM and Human® 0 25 50 75 100 125 0 25 50 75 100 125 40 80 120 160 0 25 50 75 100 125
progression-free survival (rwPFS) estimates compared to using expert-human Standard F— ml}hig!}}ths Morithe Morithe Months
abstracted data Patients with Presence First rwP Vel .
Cancertype  rwP event (%) of rwP (%) date (%) Endometrial Melanoma Renal cell Prostate
Breast 727 884 806 ! 00 1.00¢ ‘
Colorectal 75.7 X 0.75 0.75
Methods Endometrial  79.9 : - 0.50 050
1. We applied LLM-based extraction technigues to unstructured EHR text for 14 types of Gastric 68.6 2 86. E 025 | 0.25 251 = LM
advanced cancer from the Flatiron Health Research Database® (Table 1) Head and neck 92.9° . 85.4 0i00 0i00
. Various prompt engineering strategies including zero-shot, few-shot, and Hepatocellular ‘ 4 54.3 V0 25 50 75 100 125 O
chain-of-thought were tested to optimize LLM extraction performance Melanoma . 85.8 [
S

Months
. For each cancer type, we assessed the following metrics (Table 1, Figure 2): mz;"sma” cell . 86.8 urvival probability

a. Completeness of rwP events [the percent of patients for which the LLM extracts at Ovarian X 86.4

least 1 rwP event following first-line (1L) therapy start date] Pai " . X 84.8 % Median rwPFS ~ Breast Colorectal Endometrial Gastric He:dcand Hepatocellular Melanoma NSCLC?  Ovarian Pancreatic Prostate Renalcell SCLC®  Urothelial
b5, Agireernent betiasn tha LM hdl expért-liuimian abstiscton.on e first b dats (&30 e : = = : (95% Gl mo (= 1000) (n=1000) (n=1000) {n=1000] ( "*g n=1000) (= 1000} (n=1000) in = 1000] (n=487) (n = 1513) (n = 1000} (n = 1000} = 1000)
days) in the 1L setting Renal cell 3 . 80.4

c. Comparison of rwPFS calculated from LLM-curated data versus expert-human Urothelial . ! 84.6 . Expert-human [ 93 9.0 6.8 5.7 44 6.2 6.0 17.6 3.9 10.5 6.8 6.2 6.1
abstractor-curated data, indexed to 1L therapy start date Small cell lung . 20.8 901 5 abstracted [11.0-13.8] [8.6-10.5] [8.0-9.8] [6.4-7.6] [5.3-6.1] [3.9-4.8] [5.5-7.8] [5.3-6.6] [16.2-19.7] [3.4-4.5] [9.6-11.3] [6.1-7.7) [5.8-6.9] [5.5-6.7]

. We also assessed the difference in performance (A in F1 score) between LLM and “Completeness and Agresment metrics based on 1000 patients per disease 126 9.3 85 6.5 5.9 36 6.1 5.8 17.8 35 11.0 6.7
expert-human curation approaches when compared to a second expert human with exception of head and neck (N = 850), pancreatic (N = 497), and LLM-extracted [11.5-14.7) [8.5-10.1]
abstracted reference standard (Figure 1, Table 1) prostate (N = 1513). *Counts to calculate F1 metrics available in it i

supplementary table via QR code. “Cohorts enriched for patients with >1

line-of-therapy, increasing prevalence of progression events

urvival probability

We comprehensively evaluated the ability of LLMs to extract rwP events and their
associated dates across 14 different types of advanced cancer

Ain F1 score®

Groups == Human

6.1 5.8
[76-96] [6.0-69] [5.4-63] [34-42] [53-72] [5.2-64] [6.3-20.7) [3.2-4.0) [103-12.2] [6.0-7.4] [5.7-6.6] [5.3-6.4]

Abbreviations: mo, months; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer.
Figure 1. Evaluation Process for Assessing LLM-Extracted Real-World
Progression

Conclusions and Future Directions
Unstructured

ol / A n ovel L L M = p p roac h accu rate Iy LLMs were able to extract rwP, a complex and clinically important endpoint, with

high performance that generalized across a multitude of cancer types
Direct comparison of LLM extraction to expert-human abstraction was made
ext ra cted rw P events a nd d ates aC ro SS possible by generating a second human-abstracted reference standard for
‘ evaluation across each of the 14 different cancers
REFERENCE STANDARD 1 1 LLM performance was additionally validated by assessing interpretable metrics such
Human Abstractor 1 R Human Abstractor 2 R LLM Extraction 1 4 ca n ce rs ) d e m o n St rat I n g ItS as completeness, agreement, and the ability to replicate rwPFS analyses as
compared to expert-human abstraction

g en e ra I iza b i I ity a nd va I i d ity This comprehensive and transparent approach to EHR data curation and evaluation

provides important information on the quality of a critical and nuanced endpoint to
support a variety of use cases while also building trust in the data

| Evaluate Human Abstractor 1 on Compare ! Evaluate LLM Extraction on As LLM capabilities continue to improve, future work should explore extracting rwP
i REFERENCE STANDARD = REFERENCE STANDARD References across additional cancers (e.g., hematologic malignancies) as well as extracting

0 h . ¥ . : . Acknowledgments: Darren Johnson for editorial
jijcalculatelRiiScore) ; to caloulate F1 Score o L e e L R e e support; Madeline Morenberg and Natalie Marcus additional clinical details (e.g., growth of existing lesions vs development of new
doi:10.1007/512325-022-02091-8 for design sites of disease)

i o il s Disclosures: This study was sponsored by Flatiron . . L
. Griffith SD, et al. Characterizing the feasibility and performance of real-world tumor Health, Inc.—an independent member of the Roche Continued evaluation should explore drivers of misclassification and error modes,
progression end points and their association with overall survival in a large advanced G 'D ing the: st iod, ABG. KK, KM, JG, Se b ‘ i & I _ ;
non-small cell lung cancer data set. JCO Clin Cancer inform. 2019;3(3):CC1.19.00013. AI’J“‘-_'I_I'-\’N Eg”ﬁK 3\3 uan){:l’ﬁgc:ebone& smbloyfnsni facilitating iteration of prompt engineering technigues and improvements in model
Ain F1 Score® 3 gg;gv%; %?,0 éf?ﬂgn[;?ﬁnz reliability of curated EHR-derived data: the Validation of gitiﬁhF\a‘lt:i,lo‘ﬁ I'-!e'atlth: Iﬁc;tggd ?tzxgaﬁ'ersgﬁrzws esfoimancs 5 .
eor Accuracy for LLM/ML-Extracted Information and Data (VALID) Framework. arXv. Published li§  1961e. D213 T7ot presentec at fi J 2 Future work should explore how incorperating LLM-extracted rwP into analyses and
online 2025, doi;10.48550/arXiv.2506.08231 "’\‘ th°”r“°ar;ta o M"mfmit‘i’”n"-"\g | B, Canen predictive algorithms may help improve clinical decision-making, patient care, and
. Flatiron Health. Database Characterization Guide. Flatiron.com. Published March 18, o ho é?l ti 9 onz:raren:, Lanen; accelerate oncology research
2Performance across all rwP events 2025. Accessed June 18, 2025. https://flatiron.com/database-characterization aconen@latiron.com




Ethical practices around patient registry utilization:

Fabian Windfuhr!, Olmo van den Akker2, Diogo Almeida?, Bruno Sepodes?, Carla Torre3, Peter G.M. Mol*#, Sieta T. de Vries*

1 Department of Clinical Pharmacy and Pharmacology, University of Groningen,

University Medical Center Groningen, Groningen, the Netherlands U I I lCGE % / ;}‘j;’,?,‘;’gl‘},’“f M @
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2 QUEST Center for Responsible Research,
pHavesT U B cn g

Berlin Institute of Health at Charité — Universitdtsmedizin Berlin, Berlin, Germany
3 Faculdade de Farmdcia, Universidade de Lisboa, Portugal B
4 Dutch Medicines Evaluation Board, Utrecht, the Netherlands o

With the increasing use of patient registries in decision-making on medicines, it is important to assess ethical aspects of registry use. We aimed to
assess overall stakeholder views on ethical aspects of patient registry usage, and whether these views differ across stakeholder groups.

Target population: European regulators, health technology assessors (HTA), payers, industry, patients, academia, healthcare professionals (HCPs)

>
» Web-based survey study: dissemination via email (1565 personalized invitations), through newsletters, and social media
# Survey content (22 questions): Demographics, Perspectives towards ethics aspects of patient registry usage
» Statistical analyses: Descriptives (absolute & relative frequencies, means, 95% confidence intervals (95% Cl))
We obtained 370 survey responses (Table 1).  ppfe 1: gespondents’ demographics N =370 (%) When considering to worl with a patient registry andor its data,
Information on a registry’s use-and-access howimpormntis it foryolito tuve l panthe giaapact?

: : : Stakeholder Regulators | 129 (35) -
policy was considered most |r31portant_ (mean HTAfpayers| 30  (8) | Useandacoess polky 2=
4.2; 95% Cl: 4.1-4.3) and information on industry | 44  (12) =
funding sources least important (mean 3.9; Patients| 39 (11) Sasbrsci o
95% Cl: 3.8-4.0; Figure 1). Participants on Academia/HCP/Others 128 (35) =S

. 1
average considered 51% (scale:0-100%; 95% Age years, mean/sD) | 48  (+11} — 2, | oo
ral
Cl: 48-55) funding of registries by industry = — T ETRETT e = + pegustors
i "
acceptable (Figure 2). Most participants Ork experience e M el = A — ) * lndusery
preferred the use of an opt-out consent for —* " headamiaHCpiSthaty
R . P Gender? Women | 206 (56) o

data collection and processing by registries P —
(51%..), and for fiata processing by extern:-.ll Region® Northern Europe | 79 (21 =t
parties (61%; Figure 3). 65% preferred if Eastern Europe| 20 (5) e~ "W’",» :
registries pseudonymize data for processing Southern Eurcpe | 64 (17) et

- . Western Europe | 183 (50)
(Figure 4). For use by external parties, Multinational org, | 23 (6) . .

Figure 1: Perceived importance of having information on different types of ethics-related

the preferred option was transferring
information concerning patient registries, stratified by stakeholder group

anonymized data (34%; Figure 5).

13 missing, 21 missing 35 missing, 1 missing

How much of a reglstry's funding Is acceptable a) Preferred Consent Model for Collection & Processing b) Preferred Consent Model for Use by External Parties
to come from pharmaceutical industry?
I o
-
Stakeholder G
e I S << I vt e
+ Overall Y - M Opt-in
f——i——
“# Industry Mo -out
3 Foven I N - I £
—— 4 Regulators
4 AcademialHCP/Others
§ sasseun T e
——
0 N e =
——
100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1] 25 50 75 100 Percentage Percentage
Percentage of funding Figure 3: Preferences for obtaining informed consent from patients for a) initial collection and processing of patient data in
Figure 2: Percentage of industry funding considered acceptable, stratified by stakeholder group a registry, and b) its use by external parties, stratified by stakeholder group; relative frequencies
Preferred Data y for C &F Preferred Data Sharing Medel for Use by External Parties
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Figure 4: Preferences on identifiability of data from enrolled patients that is collected and processed by a Figure 5: Preferences on different models of data sharing to enable the secondary use of registry data by
registry, stratified by stakeholder group; relative frequencies external parties, stratified by stakeholder group; relative frequencies

#Stakeholders find it important to be informed on all ethical practices of patient registries assessed in this survey
#Most stakeholders prefer opt-out consent, pseudonymization for data processing, and anonymization for data sharing with external parties
»Stakeholders differed on certain views, e.g., patients prefer opt-in consent, HTA/payers prefer lower industry funding of patient registries

This project has received funding from the European Union’s Horizon Europe
Research and Innovation Actions under grant no. 101095479 (More-EUROPA).
Views and opinions expressed are however those of the author(s) only and do not =
necessarily reflect those of the European Union nor the granting authority. Neither AlIr navt ¢ "\ J O/ : Website

the European Union nor the granting authority can be held responsible for them. B AT S, - 5 B [=5:
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Repurposing Registries:
WHAT IS THE LEVEL OF COMPLETENESS OF CANCER
REGISTRIES TO SUPPORT REGULATORY AND HTA DECISIONS?

INTRODUCTION & GOAL

Cancer registries, initially designed for clinical purposes, are
increasingly recognized as a data source for regulatory and
health technology assessment (HTA) decision-making2.
Despite developments in supporting the identification and
selection of cancer registries, a translational gap remains
between the registries’ original purpose and their current and
future expected use in policymaking. This study assesses the
completeness of cancer registries regarding essential variables
for regulatory and HTA decision-making and examines the
evolutionary and contextual factors influencing their current
suitability for such purposes.

METHODS

A case-study approach was employed by selecting three
European cancer registries differing in registry type, coverage,
and health system context: the Cancer Centre Upper Austria
(CCUA) registry, the Dutch Medication Audit (DMA) and the
Porto Comprehensive Cancer Centre (PCCC) registry. A data
extraction sheet to systematically describe the registries’
initiation, structure, coverage and evolution was developed
and filled out in agreement with all co-authors/registry
representatives. Using literature and expert input, a blueprint
1o assess a cancer registry's completeness in terms of
regulatory and HTA needs was developed®“. The blueprint will
be applied to compare the completeness of the three
registries.

RESULTS

Although these registries were designed for clinical
purpases, they exhibit clear differences in inclusion
criteria driven by their specific aims. While the CCUA and
PCCC registries apply a diagnosis-based inclusion,
capturing all newly diagnosed cancer patients and
collecting comprehensive epidemiological data, the
nationwide DMA applies a treatment-based inclusion,
focusing on patients receiving high-cost systemic anti-
cancer therapy and between-hospital variance. The
evolution of these registries is shaped by their initial aims:
shifting from surgical focus to mapping the complete
patient pathway.

GET IN TOUCH

Manon Wilpshaar, researcher at DICA and PhD-candidate
at Radboud UMC

» Email address: m.wilpshaar@dica.nl

+ Linked-In: linkedin.com/in/manon-wilpshaar/
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A. Most striking differences in registry initiation, organization and coverage:

Domain Characteristic ~ Cancer Centre Upper  Dutch Medication Porto Comprehensive
Austria Audit Cancer Centre
Initiation Initial purposes  Supporting Enabling Enabling
multidisciplinary tumor benchmarking, epidemiclogical
boards identifying practice research, clinical
variations between decision-making
hospital
Organization Owner Network of hospitals  Dedicated institute Single hospital
Funding Hospital operators Healthcare insurers Hospital operators
Coverage Type of Diagnosis-based Treatment-based Diagnosis-based
inclusion
Coverage of All tumor entities Breast-, colorectal-, All tumor entities
tumor entities gynecological, head-

and neck-, lung-, upper
Gl, prostate cancer

B. Domains of focus for registry-holders versus regulators/HTA stakeholders:

g , R Regulators/HTA stakeholders’
Registry-holders’ perspective: e
* Registry holders' focus on
collecting data of all
disciplines contributing to a
patients’ treatment,
Regulators/HTA
stakeholders focus on
collecting data enabling
them distinguish patient
groups and outcomes.

Epidemiology Patient data  Comorbidities

_ Comedication Outcomes
ooy [ Oseseidnsnoss | ros

Domains in registry holders’ perspectives are color-coded; the domains in regulators/HTA stakeholders’ perspectives
are colored in the domain that has most overlap in registry holders® domains.

C. Example of visual presentation of completeness of registry over time:

Cancer type| Registry

DMA + Dutch
Lung cancer | LungCancer
Audit (DLCA)

Completeness will be presented from 2009-2024 in 3-year intervals; a colored cell means avaifability of variables in
the specified domain and year; a striped colored cell means limited availability of variables in the specified domain
and year.

CONCLUSIONS

The initial aims and design of cancer registries impact their ability to support
regulatory and HTA decision-making. Optimally repurposing registry data requires
capacity building for registry holders and regulatory/HTA stakeholders focusing on
mutual understanding of aims, needs, and limitations. Additional research should
address data interoperability, standardization, and data quality across registries.

NEXT STEPS

The blueprint to define completeness of cancer registries will be finalized and applied
to the selected registries. Subsequently, registry completeness will be compared, and
influence of initial aims and health care context will be evaluated.
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Objective
QOur objective was to identify cohorts of patients with cancer in Germany and UK for longitudinal observational studies (retrospective and prospective), define curation of variables
and outcomes for harmonization across countries, and to describe the prevalence rates for positive biomarker test results.

Background Results (continued)

+ Real world oncology data with the clinical depth and recency to conduct rigorous Figure 2. Prevalence of biomarker positivity among people with a biomarker
pharmacoepidemiology studies in Europe is limited. testing result in NSCLC. Nofe that the numbers of NSCLC patients testing positive for
Disease-specific common data models allows for harmonisation and pooling across countries || ALK and breast patients testing positive for HERZ in the Germany dataset were <10 so
in order to enhance understanding of how treatment patterns and outcomes have been redacted from the plots.
may differ across countries where clinical guidelines and standard of care treatments differ.
Molecular testing, such as biomarker testing and the presence of genotypic variations, is
increasingly used for clinical decision making.

Methods

Data sources from our oncology healthcare networks around the world - :

Market [l o= [l ux

20% 40%
&) Continuous data capture - Ever positive, as a percent of patients tested
Q EHR Data from ;"ﬁfhﬁmﬂ Lo .80 day E "Other Is any of: HER2, MET, NTRK, RET, BRAF, ROS1

around the globe i — EHR data with privacy —Data cleaning, curation,
preserving and

Figure 3. Prevalence of biomarker positivity among people with a biomarker
testing result in breast cancer.

Marusd sbatracion by & thaen of
traned professionals

ER

Patients were eligible if they had a diagnosis of breast cancer or non-small cell lung cancer

(NSCLC) after 1 Jan 2016 and excluded if age <18 years at time of diagnosis. The source was
Flatiron Health HorizonDB, which includes 3.8 million patients electronic health record HER2_15% Market . DE . UK
(EHR)-derived data from around the globe including the US, Germany, UK, and Japan. This

study included Germany and UK patients. . 53%
Prospective longitudinal follow-up began on 1 Jan 2024 after pre-specification of variable Other =20%

definitions. New relevant information is re-abstracted with 90-day recency by recurring EHR | | | | !
access from sites. 0% 20% 40% 60% 80%

The prevalence of biomarker positivity is defined as the percentage of people whose most Ever positive, as a percent of patients tested
recent test result was positive among those who were tested. *Other Is any of: BRCA, NTRK, PD-L1, PIK3CA

Results Representative
+ The study population included 3,395 people in Germany (n = 234) and the UK (n = 3,161) diagnosed with NSCLC or X .
breast cancer. Solid tumour testing of biomarkers found similar prevalence rates of actionable mutations and E H R-derlved RWD In

rearrangements in both countries. E uro p e was cu rated fo r

We found similar biomarker positivity prevalence rates in lung and breast cancer between UK and Germany.

Clinically meaningful breast cancer subtypes among those with a test result were HR+/HER2- 75%, HR-/HER2- 10%, the pU rpOSG Of treatl | |ent
HR+/HER2+ 10%, and HR-/HER2+ 4.7%. H
comparative

Table 1: NSCLC Table 2: Breast Cancer .
oerat, ek | effectiveness research

Overall, DE, UK, , :
Characteristic. ) N=1,813" N=169" N=1,644" gharatcc}gristic " N=1,582" N=65" N=1,517"
ﬁgg]a‘ diagnosis, median 75 (64, 77) 68 (61,74) 72(65,78) (&R o oo oo 64(52,74) 71(54,77) 63 (62, 74)
Age group eﬁ%mUp A —— Future directions
0, < i £
R ?3; Eﬁ;éi} gﬁi gggﬂ 50-64 542 (34%) 14 (22%) 528 (35% + Harmonised oncology EHR-derived datasets have
617 (34%) | 578 (35%) 65-74 379 (24%) 17 (26%) 362 (24% been developed in Europe to enable cross-country

LatTESr;Iity SEoiasee) ] 22 Sate)LSds Lune comparisons of patients.
Left

887 (49%) 804 (49%% 804 E51 %; gg :gg;ﬂ 772 E51 % Enhanced understanding of actionable mutations can
(]

926 (51%) | 840 (51% i
Histology e - _ LHJL'?Pmown 769 949% 3 730 ég% inform global precision medicine strategies in Europe.

Squamous cell o Menopausal status
carcinoma 20 Ea) el Pre or perimenopausal 239 (29%) 11 (39%) 228 (29%)
Non-squamous cell Postmenopausal 584 (711%) 17 (61%) 567 (71%) References .
carcinoma / not otherwise 1,223 (67%) 130 (77%) 1,093 (66%) _ Unknown 759 37 722 1.Ma X et al. MedRxiv. 2023.
specified Tumour grade doi:10.1101/2020.03.16.20037143 . .
Smoking status Grade 1-2 1,140 (73%) 37 (61%) 1,103 (74%) | 2 ﬁaslBella?osﬁEHl, wlﬂ:\d'le[r;salggqs cB)K, ?handx;am S. I:alsing
; Grade 3 414 (37%) 24 (39%,) 390 (26% e Bar for Real-Wor in Oncology: Approaches to
History of smoking 1,365 (75%)| 122 (72%) 1,243 (76%) Urrﬁ‘(n?)wn 2(8 ) (4 ) 2(4 ) Quality Across Multiple Dimensions. JCO Clin Cancer Inform.
Mo history of smoking / Histolo 2024,8(8):e2300046. doi:10.1200/cci.23.00046
smokingnlflistory unkngown 448 {25%) | 47 (26%) | 401 (24%) |nvagi¥;ej|nﬁ|tratin o N o 3. Ramsey SD, Adamson BJ, Wang X, et al. Using electronic
Clinical group stage ductal carcinomagtlIDC) 1,130 (72%) 49 (80%) 1,081 (72%) health record data to identify comparator populations for
i ffectiveness research. Journal of Medical
Stage | 451 (26%) | 20 (14%) 431(28%) | Other 434 (28%) 12 (20%) 422 (28%) comperative eifec '
Stage Il 179 (10%) 26 (18%) 153 (9.8%)  Unknown 18 4 14 Economics. Published online November 10, 2020.
Stage Il 390 (23%) = 41(28%) 349 (22%) | Clinical group stage doi:10.1080/13696898.2020.1840113
Stage IV 688 (40%) 61 (41%) 627 (40%) Stages I-lll 203 5?%} 22 (55%) 181 5?%}
Unknown 105 21 84 Stage IV 156 (43%) 18 (45%) 138 (43%
Unknown 1,223 5 1,198
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Background

« Recent studies in inflammatory bowel disease (IBD) highlight notable differences between clinical trial

populations and real-world study populations, including age, comorbidities, disease severity, and treatment

responses.’# This may lead to limited generalizability of clinical trial results in real-world populations.

Based on the flexibility of real-world study eligibility criteria, real-world data (RWD) may be able to provide

insights into the patient experiences and outcomes of a broader population, which is crucial for making

informed decisions about the efficacy and cost-effectiveness of treatments.

* Thus, the UK's National Institute for Health and Care Excellence (NICE) has a strategy to leverage RWD to
bridge the knowledge gaps that exist in reimbursement submissions.® However, it is not known if RWD was
utilized in previous UK NICE health technology assessment (HTA) submissions for advanced |IED therapies.

Objective

+ The objective was to evaluate RWE use in previous NICE HTA submissions for advanced
IBD therapies for adults, including biologics and Janus kinase (JAK) inhibitors, and offer
recommendations for incorporating real-world evidence (RWE) into future HTA
submissions.

Methods

+ Atargeted review of NIGE appraisals was performed for Crohn's disease (CD) and ulcerative calitis (UC) to
understand RWE expectations, integration and usage.

« Available therapies for CD and UC were identified, focusing on those approved for adults. Appraisals for the
approved therapies were retrieved from the NICE database. Each appraisal was independently reviewed by
two individuals to extract information (year, indication, RWE utilization/context, and RWE study design.)

Results

« As of June 2025, eight biclogics and three JAK inhibitors have been approved for adult CD and UC in Europe.

Figure 1. Approved therapies

I » Adalimumab

« Adalimumab » Guselkumab + Ustekinumab |

Biologics « Infliximab « Mirikizumab « Golimumab « Guselkumab
ELGTLELEL TS « Risankizumab » Vedolizumab e Infliximab » Mirikizumab
« Ustekinumab « Risankizumab « Vedolizumab
« Upadacitinib I « Filgotinib « Upadacilinib |
« Tofacitinib

Abbreviations: CD = Crohn's disease; IBD = inflammatory bowel diseases; JAK = Janus kinase; UC = ulcerative colitis

Table 1. Evaluation of NICE appraisals for therapies approved for CD and UC in
adults from January 2015 to June 2025

Therapy (appr:
number)

B

on and context of RWE data

a 2010: Yes, updated appraisal notes
additional data on dese escalation from
observational studies, used for treatment

For adulis with severe active CD, or i

have not responded to conventional ?fggam']‘a”- 2010
Adalimumab (TA187  therapies
[CD] and TA392 [UC])

Appraisal: 2002

cosis (unknown study design)
* 2012: No

For previ y treated to gg:g ‘IPLI:"J] i + 2015: Yes, an interim analysis of a
sa\nerely active UC avidence) prospective study looking at QoL and

HRU, to understand HRU rates

For previously treated moderately to 5. e

Golimumab (TA392) seversly active UC

= 2002: No

For adults with severe active CD, or  » 2002 (Initial) « 2010: Yes, updated appraisal notes

have not responded to « 2010 data on dose escalation from
Infliximab (TA187 therapies evidence) observational studies, used for treatment
[CD] and TA392 [UC]) costs (unknown study design)
For acute exacerbations (2008) « 2008 (Inilial) + 2008: No
For treated e - 2015, + 2015 No
severely active UG (2015) evidence) :
Far previously treated moderately to 2023 No

severely active CD

Risankizumab (TABS8
[CD] and TA998 [UC])

‘Yas, this was a cost comparison submission
that had RWE mformmg data for the

in cost
models (unknown study design)

For moderately to severely active UC 2024

Faor previously treated moderately to
Ustekinumab (Tadss o PO, Yo o017 No
[CD] and TAG33 [UC])

For moderately to severely active UC 2020 No
For moder: rel i D Has not rr NA
Gusitkurnab ‘or moderately to severely active Cl as not occurred yet
For moderately to severely active UC  Has not occurred yet  NA
L Far moderately to severely active CD Has not occurred yet  NA
Miriki b (TA92S5)
irEzman d For moderately to severely active UC 2023 No
Far moderately to severely active CD 2015 No

Vedolizumab (TA352  aper prior therapy
[CD] and TA342 [UC])

For moderately to severely active UC 2015 No
JAK inhibitors
Tofacitinib (TA547) For moderately to severely active UG~ 2018 No
Filgotinib (TA792) "ot ireating moderately toseverely 555, No
For previously treated moderately to 2023 No

Upadacitinib (TA905 ~ Severely aclive CD
[CD] and TA856 [UC])  For treating moderately to severely

acfive UC Ahes) o
Abbreviations: CD = Crohn's disease; HRU = health resource ulilization JAK = Janus kmase NA = not applicable; NICE = National Institute
for Health and Care Excellence; QoL = quality of life; RWE = real-world evidence; TA = appraisal; UC = ul ive colitis
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+ Sixteen advanced therapy single technology appraisals from 2015-2025 were reviewed.

+ RWE was only included in one initial submission, a cost-comparison submission (for a UC therapy).
RWE for the comparator informed dose escalation proportions; no RWD used for the treatment appraised.

« RWE was also used in updated submissions for two treatments for CD to help understand treatment costs

Figure 2. Qur considerations for integrating RWE into HTA submissions (initial or
updated after initial reimbursement)

(l\\ =@ Pre Product Approval

RWE could provide insights into patient populations for future trial
planning:
to understand patient subgroups that may benefit most
Inform eligibility criteria that better reflect real-world clinical practice
Using patient voice to understand outcomes that matter most to patients

@)—O Pre through Post Approval

Using NICE guidelines to support RWE planning/conduct:
The NICE RWE framework guidance supports study design, including
transparency, data quality and suitability, analytical rigor, and reproducibility
For treatment outcomes, guidelines help to define meaningful outcomes

Opportunities for patient-centered data collection for early insights:

+ |dentify early data on treatment adherence and patient satisfaction with
treatment

- Early signals of adverse events and treatment tolerability

= Understand time to response in real-world settings

RWE could support treatment positioning after reimbursement:

+ Optimizing treatment sequencing for where a therapy may be most effective

« Highlighting effectiveness in specific patient subgroups

« Understanding treatment patterns to support cost-effectiveness
conversations

« Comparative effectiveness can influence clinical guidelines

Using NICE appraisals to support RWE planning/eonduct

« To identify areas of clinical/cost-effectiveness uncertainty to guide RWE
studies

+ To guide eligibility criteria for subgroups of interest

Abbreviations: MICE = National Institute for Health and Care Excellence; QoL = quality of life; RWE = real-world evidence

Conclusions
* RWE is under-utilized in HTA submissions to NICE for advanced therapies for IBD.
+ Future submissi should ider knowledge gaps that could most benefit from RWE

integration, including modeling assumptions.
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Background

* In 2025, the EMA released a reflection paper on the generation of real-world evidence
(RWE).

+ The reflection paper describes how RWE can add to existing evidence from interventional
studies, providing data on effectiveness and safety that is representative of clinical
practice.!

* The guideline published by Zorginstituut Nederland (ZIN) describes that RWE from
observational studies can be included in economic evaluations and contribute larger
external validity than interventional studies.?

Objectives

* This study aimed to assess the use of RWE in submissions that are reviewed by ZIN
for reimbursement advice.

+The goal was to create an overview and look at trends of RWE use and
reimbursement recommendations.

Methods

+ A targeted review of advice reports published between January 2023 and July 2025 that
evaluated new treatments for reimbursement in the basic insurance package was
conducted in the ZIN database.?

* The reports included the submission with evidence provided by the market authorization
holder (MAH).

+ In the Netherlands, the basic insurance package is mandatory for all adults and covers all
essential medical care.

* Relevant data was extracted from the submissions in the advice reports, including
reimbursement recommendation decisions, type of RWE studies, and reasons for rejection.
This data was summarized into a standardized data extraction form.

* The data are summarized with descriptive statistics, by presenting the number and
proportion of advice reports in different categories.

Results

= A total of 122 advice reports were identified from the ZIN database.

- Figure 1 presents a high-level overview of the results of this targeted review.

« Of the 33 submissions that included RWE, 14 (42.4%) included data from retrospective
studies, eight (24.2%) data from prospective studies, and six (18.2%) used real-world data
as external control arms; for the remaining five submissions, type of RWE was not specified
or data from databases/electronic health records were used.

Figure 1. High-level Overview of Targeted Review Results

- ® ZIN database =
: tudy Periods

[eB122 ... [3=) [
§ 00oll P Submissions
B Only Interventional Data 89
: ololP  Submissions

33
Submissions
Advice for reimbursement - 23
Submissions
Rejection of reimbursement - 10

Submissions

Abbreviations: RWE = real-world ZIN = Zorgi

Therapeutic Area
« The most common therapeutic area was oncology, with 38 (31.1%) submissions.
* Figure 2 presents an overview of the most common therapeutic areas.

Figure 2. Therapeutic Areas A d in Submissions

31.1% 19.7% 9.8% (39.3% |
Oncology Rare disease Neurology Other therapeutic areas
(N=38) (N=24) (N=12) (N=48)
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Results (cont.)

Type of Evidence

« Most submissions included only data from interventional studies (N=89, 73.0%).

« The remaining 33 submissions (27.0%) included some type of RWE (Figure 3).
Only one (3.0%) submission used RWE as the primary evidence.
Nineteen (57.6%) submissions used RWE as supplementary evidence to inform
effectiveness/safety.
Thirteen (39.4%) submissions used RWE as supplementary evidence to inform economic
analyses.

Figure 3. Type of Evidence in all Submissions, n (%)

Interventional studies only 89 (73%)
Supplementary evidence to inform effectivenessisafety - 19 (57,6%)
13 (39.4%)

Supplementary evidence to inform economic analyses

Used as primary evidence |11 (3.0%)

0 10 20 30 40 50 60 70 80 90 100
Number of submissions

Therapeutic Areas in Relation to RWE Use
= Half (50%) of the oncology submissions incorporated RWE in the submissions.
» In contrast, only 8.3% of neurology submissions included RWE.

+ The five therapeutic areas with the highest percentage of RWE use in submissions is shown
in Table 1.

Table 1. Top 5 Therapeutic Areas with RWE Use in Submissions

Therapeutic area (submissions) Percentage of submissions including RWE

Oncology (n=38) 50.0%
Nephrology (n=2) 50.0%
Cardiology (n=5) 40.0%
Rare disease (n=24) 25.0%
Hematology (n=4) 25.0%

Abbreviation; RWE = real-world evidence

Reasons for Withholding Reimbursement Advice in Submissions with RWE

« The reasons for withholding reimbursement advise were summarized. Out of the 10
submissions that included some type of RWE but did not receive a reimbursement
recommendation, “/ack of a direct comparison” was listed in six advice reports.

« Figure 4 presents the different reasons listed in the 10 advice reports.

Figure 4. Reasons for Rejection of Reimbursement Advice

60% 40% 40% 30% 20% 20%

Lack of direct Lack of quality- Issues with Safety No improvement Low quality of
comparison of-life data patients’ concerns in overall the cost-
representativeness survival effectiveness
analysis
Conclusions

« Use of RWE in submissions in the Netherlands is relatively low, with 27% of
submissions including RWE.

« Irrespective of type of data included (interventional or RWE), studies that include a
comparator and quality of life assessments, with an unbiased representation to the
general target population, are needed to support the evidence portfolio of new
treatments.
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Background

« Leading gastroenterology associations (e.g., American Gastroenterological Association [AGA] and
the European Crohn's and Colitis Organization [ECCOQ]), have recent guidelines that highlight
evidence showing that healthy dietary patterns in patients with inflammatory bowel disease (IBD)
can help manage their disease, reduce progression, or induce remission.’2

+ However, due to cost, data availability, and collection burden, it is unclear how often diet is
ascertained in observational IBD studies.

+ This gap assessment will help guide recommendations for integrating dietary data into real-world
evidence and applying to clinical practice.

Objective

+ The objective was to describe dietary data collection methods and purposes in
observational IBD studies and provide considerations to enhance future research.

Methods

+ A targeted literature review was conducted to identify cbservational IBD studies that collected
dietary data. Searches were performed for IBD or ulcerative colitis (UC) or Crohn's disease (CD)
and nutrition or diet or dietary or food or diet record or diet questionnaire.

+ Records were retrieved from the databases and de-duplicated. Two individuals independently
reviewed the remaining abstracts and full-text studies to ensure they met the search criteria and
extracted key information, such as population, disease, data collection methods, and study

outcomes.

Results

Figure 1. PRISMA Flow Diagram of Abstract Screening
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Reviews and M ly:

Abbreviations: IBD = inflammatory bowel disease: PRISMA = Preferred Reporting Items for

+ Of the 171 studies included, 40 (23.4%) studies were in CD, 24 (14.0%) were in UC, and 107
(62.6%) included both. One-hundred and nineteen studies (69.6%) focused on adults, while the
remainder included children or both age groups.

Figure 3. Flow Diagrams For Selecting Dietary Data Collection Methods
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Figure 2. Data Collection Methods
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Key Finding (Figure 2): Despite known links between diet and IBD outcomes, only 1.2% of
reviewed studies collected dietary data to support assessment of drug treatment effectiveness.

Conclusions

+ Dietary data collection methods varied among observational IBD studies.

+ Few studies collected dietary data when evaluating drug treatment outcomes.

+ Future study designs should align data collection methods with research objectives/
population and balance participant burden with data quality

+ Many real-world limi can be mini d through planning—including early input from
clinical, nutrition, and operational experts during study design and start-up.

. Presented at the GetReal Conference 2025 | 1-2 October 2025 | Utrecht, The Netherlands

Consider if FFQs or
abbreviated methods
can meet needs

Plan fo collect available
data at visits

Abbreviations: FFQ = Food Frequency Questionnaire. *Detailed dietary data collection could include 24-hour recalls or food diaries.

Figure 4. Considerations For Selecting Dietary Data Collection Methods
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« Patients may have some dietary data in clinical records:
Inpatients or those receiving enteral/parenteral nutrition
Pediatric or adult patients on structured dietary interventions
Patients with diagnesed malnutrition or under care of dietitians

« Feasibility checks needed 1o determine level of detail available
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recommended:
Improves data quality
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Reduces participant burden

« Food diaries (3-7 days) or
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24-hour recalls:
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timepoints: Best for tracking detailed
Capture general intake macro/micrenutrient intake:
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» Emerging Al toals (e.g.. food image recagnition):
Improve data quality through visual verification
Allows proxy input {e.g., caregivers, parents)
May reduce patient burden

Nutrition-specialized digital platforms:
Guided input (e.g.. prompts, pictures)
reduces missing data
Enables real-ime data analysis and
monitoring

.

Technology
Considerations

Abbreviations: Al = artificial intelligence; FFQ = Food Frequency Questionnaire
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Background

= Longitudinal prospective cohort (LPC) study design may be considered the gold standard for real-world
studies of change over time in clinical or patient-reported outcomes.
+ However, these designs are sometimes non-feasible or cost prohibitive due to long study durations, patient
burden, regulatory requirements, and/or logisticalioperational complexities.'?
Cross-sectional cohort (CSC) design, in which subjects are assessed once but at varying timepoints of their
disease journey, may mitigate many of the design challenges posed by LPC studies.
However, it is unknown how well CSC studies can replicate the outcomes demonstrated in LPC studies.
= Thus, research is needed comparing CSC with LPC study designs.

Objective

+ The objective was to compare CSC study design with LPC study design in a cohort of
patients with rheumatoid arthritis (RA).

Methods

+ The study ulilized real-world data from 1,716 patients with RA receiving either of two treatments.
+ Clinical Disease Activity Index (CDAI) was assessed at 0, 3, 6, 9, and 12 months in the LPC study.

+ To simulate the CSC study, a single timepoint was randomly selected as the hypothetical cross-sectional
time of assessment.

= Univariate and repeated measures general linear models were used to analyze the data.

Between-treatment differences were adjusted in both models for age, gender, duration of disease, prior
treatments, and markers of inflammation.

Results

Table 1. Baseline characteristics

Treatment
A

Age: Mean (SD) years 59.62 (11.46) 60.29 (11.61) 59.94 (11.54)
Gender N{%)

Female 6,255 73.90% 617 -74.40% 1272 83.10%

Male 231 (26.1%) 213 (25.7%) 444 (25.9%)
Disease Duration Mean (SD) years 7.18 (8.76) 8.02 (9.18) 7.59 (8.97)
CRP Mean (SD) mgiL 2.10 (3.55) 2.01 (3.05) 2.06 (3.32)
ESR Mean (SD) mm/hr 22.38 (17.13) 23.32 (16.63) 22.84 (16.89)
RF+ N(%) 484 (54.6%) 494 (59.5%) a7s (57.0%)
ACCP+ N{%) 284 (32.1%) 280 (33.7%) 564 (32.9%)
Prior Treatments

Corticosteroids N(%) 21 (23.8%) 185 (22.3%) 396 (23.1%)

NSAIDS N({%) 268 (30.2%) 230 (27.7%) 498 (29.0%)

HCQ N(%) 354 (40.0%) 336 (40.5%) 690 (40.2%)

Sulfasalazine N{%) 142 (16.0%) 140 (16.9%) 282 (16.4%)

Leflunomide N(%) 112 (12.6%) 116 (14.0%) 228 (13.3%)

Gold N(%) 7 (0.8%) 5 (0.6%) 12 (0.7%)

Biologic DMARD (%) 359 (40.5%) 331 (39.9%) 6390 (40.2%)

ACCP+ = anti-cycli peptide-positive; CRP = C-reactive protein; DMARD = disease-medifying anti-rheumatic

drug; ESR = enythrocyte sedimentation rate; HCQ = hydroxyehlorequine; NSAID = anti-i

y drug; RF+ =
factor-positive

Table 2. Estimated least squared mean CDAI

Cross Sectional Cohort |

Longitudinal Prospective Cohort

95% Gl | 95% Cl
Treatment Month Mean SE Lower Bound Uppeanund |Mean SE Lower Bound Upper Bound
0 2936 0.971 27.459 31.270 27.49 1.975 23.619 31.365
3 17.88 0.747 16.412 19.343 17.23 2.035 13.237 21.221
A 6 15.55 0.729 14.125 16.983 1586 2.118 11.704 20.012
9 1245 0670 11.131 13.761 13.13 1.700 9.799 16.469
12 1052 1.003 8.553 12.488 12.95 1.881 9.297 16.597
0 3110 0,997 29.140 33.051 27.31 1.978 23.437 31,190
3 15.97 0.730 14.535 17.398 17.76 2.037 13.763 21.754
B 6 1617 0732 14.735 17.606 15.24 2120 11.086 19.401
9 11.85 0.751 10.377 13.324 1.77 1.702 8.435 15.111
12 1224 1.039 10,207 14.281 12.15 1.863 8.494 15.800
0 30.23 0.696 28.865 31.595 29.79 0.245 29.309 30.270
3 16.92 0.522 15.898 17.947 16.20 0.253 15.702 16.695
Total 6 15.86 0.517 14.848 16.876 15.04 0.263 14,520 15.550
9 1215 0.503 11.161 13.135 12.09 0.211 11.679 12.505
12 11.38 0.722 9.966 12.799 12.06 0.230 11.605 12.509

Figure 1. Estimated least squared mean CDAI
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Table 3. Covariates

P-value
Variable Cross-sectional Cohort Longitudinal Prospective Cohort
Treatment 0.559 0.806
Month 0.001 0.001
Treatment * Month 0.136 0.655
Age 0.356 0.501
Gender 0.006 0.025
Disease Duration 0.051 0.025
Baseline CRP 0.081 0.003
Baseline ESR 0.764 0.734
RF 0.000 0.000
ACCP 0.055 0.001
Prior Treatments
MTX 0.000 0.000
Corticosteroids 0.591 0.477
NSAIDS 0.001 0.000
HCQ 0.008 0.079
Sulfasalazine 0.451 0.040
Leflunomide 0.935 0.161
Gold 0.281 0.957
Biologic 0.000 0.000
: ACCP+ = anti-cycl peptide; CRP C- reamwe protein; ESR = erythrocyte sedimentation rate; HCQ =

loroquing: MTX = : NSAID = y drug: RF = id factor

Figure 3. Between-group differences
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Discussion

« The results of this study showed that the CSC analysis (using general linear models) emulated the results of
an LPC analysis (using a repeated measures mixed effects model).
Between-group differences with the two analyses were similar.
The two methods showed comparable statistical significance for most covariates included in the models.

Limitations

« CSC was simulated from a longitudinal study by selecting random visit numbers at different disease intervals.

« Because timing of assessment in real-world studies may be due to multiple known and unknown factors (i.e.,
may not be random), assessments of differential attrition and visit patterns would be required to ensure that
the CSC model can be used. Adjustments for informed censoring may be necessary.

* This study was based on RA, a progressive chronic condition, where disease severily increases with time.

Thus, the results may not apply to diseases where severity does not follow a linear trend.

= While the example was derived from RA, it is possible that the results could be generalized to other
1s where longitudinal its of di are needed.

P g

Conclusions

+ Cross-sectional analyses could be a valid replacement for longitudinal prospective
analyses in some instances.

+ A CSC approach offer advantages over the longitudinal studies with respect to duration
and costs.

+ Careful considerations must be given to potential issues of bias and suitability of the
therapeutic area for utilization of the CSC approach.
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Background Objective

+ Retrospective historical cohort studies (chart review studies) are generally efficient designs to generate + The objective was to describe an alternative method for data quality review and highlight
longitudinal observational follow-up data.’ key considerations.

« For data review and abstraction verification in clinical studies, source data verification (SDV) may be thought
of as the gold-standard.?

However, the potential use of SDV in chart review studies may face challenges in implementation, Methods Figure 1. Three historical cohort studies via
site interest, data protection, and timelines. retrospective chart review
Thus, chart review studies generally use remote data review (without source documents); however, this - We performed a review of the .
method can result in data reliability/accuracy issues for studies. three historical cohort studies via Reviow Study Status SSIUSVWEs S““"‘a';z”
. ‘ N
+ There is a need for data review methodology that is realistic for efficient implementation in the chart review retrospective chart review. Historical cohort Connieted ] 1::" of ;a’:ﬁ;s aulcomes
context, yet still with additional rigor compared with traditional remote data review. « The summary of study status and ’“t""‘e.“ e atdes) & Data Review Process Summarized
key evaluations conducted are a Jﬁ:iew Number of pages of key variables
A & multi-count i
presented in the Figure 1. studies) 24 Ongoing s;emm\;b;;m::ﬂ:ﬁ:s
(0 studies) ; s
Results
Table 1. Overview of Study Types, Populations and Key Outcomes Figure 4. Considerations for Repeat Abstraction of Key Variables Data Review
Site-ba: or Study Population The eutic Type of Chart Ty . . 1
28 centz ned Collected D
Medical history,
Site-based Adults, n=227 Gastroenterology Matural History Study treatment patterns,

Specific Variables for Focus on variables related to the primary objective
» Include variables that are complex or prone to misinterpretation
« Consider variables that have shown high variability or errors in past similar studies

clinical outcomes

Re-abstraction

Patient demographics,
medical history,

Site-based Pediatrics, n=30 Rare Disease Label Expansion Initiation of raatment,
clinical outcomes
Patient demographics, N f « Determine based on the study’s purpose and data complexity
medical history, “m Srac « For regulatory studies or those with complex data, include a larger sample size for repeat
Site-based Adults, n=18 Immunology Drug Utilization Wreatrnent patiems Patients abstraction purposes should likely have greater numbers of patients
including adherence, « Include the first patient(s) abstracted by each site staff member to catch early entry errors
laboratory tests

Figure 2. Data Review Process Overview of Repeat Abstraction of Key Variables

Define Handling of «+ Include steps for data correction, site re-training and potential re-entry of data

CRO - Discrepancies « Establish thresholds for acceptance emor rates and actions lo take if exceeded
Sites
QC process will be performed for all subjects at each site. "
PPD™ clinical research business of Thermo Fisher T * m_g‘g‘;ﬁ:j:;féz;t: :;)-:I?:::;i:;z:;:r:)hme the
i g b selected subject's medical char. Additional Considerations
CRO i 2 B
2 ? g Initiate repeat abstraction scon after first patient data is abstracted to catch and correct
A specific folder will be created for each site for the QC Sites erors. early
pf{?::fﬁ‘::;:;:&i‘;:nvg;;l\::ﬂl":’:';noacresﬂ;z:'a 4 + The abstractor will amai or fiax e re-abstraction F:r st:wes‘wilh la‘rger sample sizes, consider one more than one repeal abstraction to ensure
A form to document discmpancw;as [queries)ywill he TR CEC A T Ran Sruse shiet, Hoeng £Anaty
filled in by the CRO and returned to the site.
Sites CRO I . 4 '
i it A eSbd b sadty ManbIE The CRO team will review the sile’s response to the Ens?.ma sul.as have adequale resources arrf..l staff to perform initial and repeat abslractmn
provide e‘xplanaliuns il it I the ERO" identified pai and f there are any outstanding Avoid having the same person perform initial and repeat abstractions to reduce bias
W s : f = : discrepancies follow-up with the site until the discrepancy
0SB e TR LTS i YAl recanciliation is complete.
3
CRO Sites
The CRO will verify once the corrections have been Sites will be informed when they can make updates in '?'“Idfi « Integrate repeat absfraction activifies into the overall study timeline
made to ensure that updates have occurred in the F *  he EDC system, if needed, based on the discrepancy (e RS s « Allow sufficient time for dala review, discrepancy resolution, and any necessary re-training
EDC system as instructed. Sites will be informed reconciliation. There will be detailed documentation
1o sign-off on the re-abstraction process. of variables that require corrections.

Abbreviations: CRF = case report form; CRO = contract research organization; EDC = electronic data capture: QC = quality control

Training and « Provide comprehensive training for site staff on the abstraction process

Figure 3. Details and Discrepancies for Re-abstraction of Variables Suj + Offer ongoing support and resources to address questions and issues as they arise

Number of pages/variables of repeat abstraction per study:

B Study 1: & Study 2:
1 page including 13 variables 3 pages including 22 variables

Study 3:

7 pages including 61 variables 5 + Include repeat abstraction fees into the budget to compensate sites for the work performed
Compensation o If there are study budget ¢ ints, consider inimizing the number of
pagesivariables and the number of patients for re-abstraction

of

Study 1: Study 2: Study 3:
;)\)\ 7 sites, re-abstraction for 1 ;(Q\ 17 sites, re-abstraction for gl\ 5 sites, re-abstraction for

patient per site (7 total patients) all patients (30 total patients) 1 patient per site (5 total patients)

it Isites per study included in re-abstraction:

Documentation « Maintain detailed records of all abstraction activities, discrepancies, and resolutions
Re-abstraction discrepancies: and Reporting + Report on data quality metrics and any corrective actions taken
Study 1: Study 2: Study 3:
4 patients with 0 discrepancies, [Fi 26 patients with 10%— 39% 0 discrepancies
1 patient with 1%-9% discrepancies and discrepancies, 4 patients for all patients
2 patients with 30%~ 40% discrepancies with >40% discrepancies * Study types that may be suitable for this methodology: Retrospective studies where on-site monitoring
or source data verification may not occur.
Conclusions teidrips
1. Saag KG, et al. Glinical Research Methods in the Rheumatic Diseases. In: Firestein GS, Budd RC, Gabriel SE, et al., eds. Kelley and Firestein's

Texibook of Rheumatology. 101h ed. Vel 1, Elsevier, 2017:475-485,
Andersen JR, et al. Br J Clin Pharmacol. 2015 Apr;79(4).:660-8
Hamidi M, et al. J Clin Trans! Sci. 2024 May 21;8{1)e101

+ The data review methodology of repeat abstraction of key variables demonstrates the
importance of additional data QC in chart review studies, which enhances the reliability and
accuracy of data abstraction, leading to more robust study outcomes.

* This cost-efficient methodology should be customized to each study based on study design,
outcomes, timelines, and other relevant factors.

+ Studies looking to implement this data review methodology should tailor it to be study-specific
by carefully considering data abstraction complexity, study timelines, site burden, and Acknowledgments
purpose of the study. Editorial and geaphic design support were provided by Michael Grossi and Richard Leason of Therme Fisher Scientific

o
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Background Results (cont.)
+ Approximately 10% of all endometrial cancers (ECs) are uterine serous (USC).! Cumulative OS and PFS
+ Distribution of stage at diagnosis is predominantly stage | (40%), followed by stage Il
(30%), stage Il (20%), and stage I/ (10%).2 Figure 2. Cumulative OS and PFS
+ However, due to its aggressive nature, USC EC is associated with high recurrence 100 | PPy R B e
and poor prognosis, and it accounts for 40% of EC-related deaths.? ] noe ! Troatment Group
Iy > =
« Treatment of EC may consist of multiple components. % e ) i : Emww
Adjuvant chemotherapy (C) with carboplatin + paclitaxel is always recommended. - TEDR )
Surgery recommendations depend on diagnosis (e.g., total hysterectomy, bilateral & : |
salpingo-oophorectomy, pelvic and para-aortic lymph node dissection, omental biopsy
and pelvic washings for staging and detection of spread cancer).
The benefit of adjuvant radiotherapy (vaginal brachytherapy or external beam "
radiotherapy [EBRT]) is currently unclear.
= Since the potential benefit and optimal timing of adjuvant radiotherapy is unclear 00 o0
additional real-world evidence is needed to understand its effectiveness. o 200 400 600 800 1000 1200 0 200 400 600 800 W00 1200
object |Ve Abbreviations: C = chemotherapy; EBRT = external beam PFS = free survival
» To describe the cost-effectiveness of adjuvant radiotherapy in USC patients Regression and Cost-effectiveness

treated in the real-world setting.

Table 2. Cox regression analyses understanding how covariates associate with
Methods clinical outcomes

PFS
» Retrospective observational cohort study 95.0% Cl for HR 95.0% Cl for HR
= Patients with lUSC receiving: - oo Waes || Sl HR Lews U

-C or C + adjuvant external beam radiotherapy (EBRT) EBRT vs C 0242 0571 0223 1459 0141 0584 0285  1.196
« All patients were treated at the McGill University Health Center (MUHC) between Stage (llI-IV) vs (I-11) 0040 2726 1046 7109 0004 2915 1403  6.053
§0?8 atr':d 2?23' - — — o the MUHC Pre-Op Albumin <=3.5 0685 1362 0306 6056 0926 0934 0218  4.004
atient treatment characteristics and outcomes were ascertained from the
: i 0978 0000  0.000 - 0389 0531 0126 2242
Electronic Health Records and the MUHC Gyno-Oncology Database. i Denlone
+ Costs for radiotherapy were assumed to be 2025 average costs in the US. i EER;ﬂ:'s"nn rmmaline: 2 R erermal boam aHioterapya it Shesamiratio O S ovarel
. Incremeqtal cost-effectiveness raliosl (ICERs) were estimated per year of Table 3. Describing cost-effectiveness of treatments
progression-free (PFS) and overall survival (OS) benefit. .
R lt Treatment N Cost per EBRT Totaég;:} for Tota:(:::rr:uval Tu\t,zlaf:s
esults
EEBRT 100 $27.812.00 $2,781,200.00 998.7 745.8
Table 1. Patient characteristics and outcomes Cc 100 $0.00 $0.00 681.9 536.4
o eaE Difference (EBRT-C) 316.8 209.4
= = P-value Incremental cost per year $8,779.04 $13,281.76
€ “1750] GBI {n—61) Abbreviations: C = chemotherapy; EBRT = external beam radiotherapy; PFS = progression free survival
Mean (SD) age, years 67.30 (9.07) 69.40 (8.11) 0.219
Stage | 13 26.0% 29 47.5% Di -
Stage Il 0 0.0% 13 21.3% bini Iscussion
<0.
Stage lll 13 26.0% 16 26.2% » The results of this study have shown that adjuvant radiation therapy provides
Stage IV 24 48.0% 1 1.6% clinically important benefits in terms of OS and PFS for patients with USC EC.
Preop albumin <35 6 12.0% 1 1.6% 0.028 - Adjuvant radiation therapy had an acceptable ICER for both OS and PFS.
Cytology Malignant 23 46.0% g 14.8% <0.001 Limitations
MMR Status Deficient 1 2.0% 7 11.5% 0.046 . : B : ] g s i <
Abbreviations: C = chemotherapy; EBRT = extemnal beam radiotherapy; MMR = mismatch repair status 5 ;Il:lr:';lstr::fmae::n;];:;:fcso}gg?’cgfgg:ggg Iy lert:ary center that is hlghh," spec:allzed L]
FigurgrlRreponionof pabemtswircinical oucames Therefore, the study population may not be representative of the general patient
@ Recurrence @ Progression Death pqpulatlnn with USC EC. . . )
50.0% * This study was conducted in Canada, where a universal, publicly funded healthcare
45.0% system is in effect.

o 200% A44.0% Results may be different in non-public/universal healthcare systems, where access

E 35.0% to care may be a barrier to receiving radiation therapy.

E 30.0% * The study was conducted prior to increased use of targeted and immunotherapy.

g 28 27.9% Thus, results may vary among inpatients treated with advanced therapies.

t 20.0% 24.0%

g 150% 16.4% -

< 100% Conclusions

2'% + Adjuvant radiation therapy (EBRT) may be beneficial and cost-effective in a
: c EBRT universal healthcare system.
eatment Group * Further studies are needed to confirm these results in other health care
C (n=50)  C+EBRT (n=61) systems. i . )
P 17 34.0% 17 27.9% 0.560 . ?ea:—wor:d studies are required to conduct cost-effectiveness assessments of
reatments.
Progression 12 24.0% 0 0.0% =<0.001 z = % = ik " =
— o3 L = v e Evidence from these studies will drive decisions regarding optimal use of

high-cost treatments for rare diseases and cancers.
Abbreviations: G = chemotherapy: EBRT = external beam radiotherapy
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Background

« Approximately 10% of all endometrial cancers (ECs) are uterine serous (USC)"
« Distribution of stage at diagnosis is predominantly stage | (40%), followed by stage Il (30%), stage Il (20%),
and stage IV (10%)2,
» However, due lo its aggressive nature, USC EC is associated with high recurrence and poor prognesis, and
it accounts for 40% of EC-related deaths2,
« Treatment of EC may consist of multiple components
Adjuvant chemotherapy (C) with carboplatin + paclitaxel is always recommended.

Surgery recommendations depend on diagnosis (e.g.. total hysterectomy, bilateral salpingo-oophorectomy,
pelvic and para-aortic lymph node dissection, omental biopsy and pelvic washings for staging and detection of

Objective

» The objective was to develop and evaluate an empirical algorithm aimed at identifying
patients with USC EC who would benefit from adjuvant radiotherapy.

+ Patient treatment characteristics and outcomes
were ascertained from the MUHC Electronic Health
Records and the MUHC Gyno-Oncology Database.

+ Multi-variate logistic regression was used to identify

Methods

* Retrospective observational cohort study

ABS-26

+ Patients with USC receiving:

d ) predictors of progression or recurrence among those
?Tnmi r‘a:;: e:ld‘ t radioth (vaginal brachyth, ternal b dioth [EBRT]) i C Issted with EBET:

e benefit of adjuvant radiotherapy (vaginal bra erapy or external beam radiotherapy is C + adjuvant EBRT : 3
currently unclear. A receiver operaling curve analysis was used to

+ All patients were treated at the McGill University identify three groups with high, moderate, and low

- Since the potential benefit and optimal timing of adjuvant radiotherapy is unclear, understanding its Health Center (MUHC) between 2008 and 2023. potential benefit from EBRT.

effectiveness and identifying patients who would benefit from EBRT would optimize the utility of this
treatment.

Results

Table 1. Patient characteristics

Figure 4. Recurrence or progression by EBRT benefit category

Treatment Group

P-value
C+EBRT (n=61) | sC ®EBRT+C
Mean (SD) age, years 6730  (9.07) £9.40 (8.11) 0.219 80%
Stage | 13 26.0% 29 A7.5% 80%
Stage Il 0 0.0% 13 21.3%
<0.001 H
Stage lll 13 26.0% 16 26.2% 5 70%
]
Stage IV 24 48.0% 1 1.6% |4 61.5%
g 60%
PR+ 2 54.0% 40 65.6% 0.028 2
Cytology Malignant 23 46.0% 9 14.8% <0.001 5 50%
Abbreviations: C = chemetherapy; EBRT = external beam radiotherapy; PR = pregesterone receptor E
E 40% 37.5%
Figure 1. Proportion of patients with outcomes, stratified by treatment 2 0%
®mRecurrence W Progression  ® Death 20% 18.8% 18.2%
50.0%
44.0%
a0 10% ARR = 0.006 ARR = 0.240 ARR = 0.289
£ 40.0% = NNT = 176.0 NNT = 4.2 NNT = 3.5
5 0% 34.0% -
& 30.0% 27.9% Low Intermediate High
T 250% 24.0%
= EBRT Benefit Category
§ 200% 16.4% \ )
S 150% Y
10.0% ICER = $14,480
5.0% LT J
0.0% ¥
G (n=50) GHEBRT (n=61) ICER = §11,630
Abbreviations: C = chemotherapy: EBRT = external beam radiotherapy: PRISMA = Preferred Reporting Items for Systematic Reviews Abbreviations: ARR = absolute risk reduction; EBRT = external beam ICER = ir cost i ratio /

and Meta-Analyses progression-free survival (PFS) year gained; NNT = numbers needed to treat

Figure 2. Classification of EBRT benefit categories (P<0.001) Discussion
ROC Curve - a 2 o 5 -
1.0 High ility of i + The real-world-derived algorithm for the selection of patients with USC ECs to be treated with EBRT has
Pr y g :
/_/_ = Low Benefit of EBRT the potential to:
08 Improve the number needed to treat (NNT)
Intermediate Probability of Recurrence / Progression Reduce overall costs and improve cost-effectiveness
2 &
] (045 EiioderateiBenatttiolEGHT Prevent potentially non-beneficial EBRT in 33/61 (54.1%) of the patients
g 04 J)'( - With associated impact on quality of life and treatment-related adverse events
g0
Low ity of Recurrence / Prog Limitations
0.2 = High Benefit of EBRT
+ This was a single-site study conducted in a tertiary center that is highly specialized in the treatment of
0.0 gynecological cancers.
00 02 04 06 08 10

Therefore, the study population may not be representative of the general patient population with USC
EC.
« This study was conducted in Canada, where a universal, publicly funded healthcare system is in effect.

Results may be different in non-public/universal healthcare systems, where access to care may be a
barrier to receiving radiation therapy.

1 - Specificity
Abbreviations: EBRT = external beam radiotherapy; ROC = receiver operating characteristic

Figure 3. Progression-free survival by benefit categories
+ The study was conducted prior to increased use of targeted and immunctherapy.

Low Benefit Intermediate Benefit High Benefit Thus, results may vary among inpatients treated with advanced therapies.
(P=0.844) (P=0.203) (P=0.031)
0 T TT
5 08 '"—-U" 1=
H L .
% os . L Conclusions
[} ]
E e L—k + Adjuvant radiation therapy (EBRT) may be beneficial and cost—effective in a universal
O 02 1 healthcare system.
0.0 — + Using a real-word-derived algorithm to select patients who are most likely to benefit from
00 2.50 500 7.50 10.00 12.50 0o 200 400 600 00 200 400 600 800 10.00 EBRT may reduce overall costs.
Years Years Years

—C —EBRT+C —+ C-censored —+ EBRT + C-censored

Abbreviations: C = chemotherapy; EBRT = external beam radiotherapy
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Background

+ Recent studies in inflammatory bowel disease (IBD) highlight differences between
randomized controlled trial (RCT) populations and populations in RWS, including age,
comorbidities, disease severity, and other parameters that could affect treatment
responses.’?

Because of this, real-world studies (RWS) are becoming increasingly impactful in
supporting evidence of treatment effectiveness and safety due to better generalizability to
the target population.

+ There are currently multiple biologic disease-modifying antirheumatic drugs (bDMARDs)
approved for Crohn’s disease (CD). However, it is not known if RCTs of bDMARDs have
similar patient populations and outcomes to RWS of these treatments.

Objective

* To compare patient profiles and outcomes between RCTs and RWS in the
evaluation of a bDMARD treatment for CD.

Methods

Figure 1. Study design

Data on patients treated for CD with the same bDMARD (identified via
PubMed database search) were extracted from:

19 5 : . Patient characteristics and
large-scale (2100 i+ ¢ outcomes were compiled into
P p;gems each) RWS i : : asingle dataset for analysis

Abbreviations: CD = Crohn's disease; bDMARD = biologic disease-modifying anticheumatic Drug; RCT = randomized controlled trial;
RWS = real-world studies

Statistics

« Categorical variables (sex, prior anti-tumor necrosis factor [TNF] exposure,
immunosuppressant and corticosteroid use, Montreal Classification, clinical remission rates)
were compared between RWS and RCT cohorts using two-sample z-tests for proportions.
Statistical significance for categorical comparisons was defined as p<0.05.

« Continuous variables (age, disease duration, weight, C-reactive protein [CRP], fecal
calprotectin) were summarized descriptively.

Results

+ In total, 1,176 patients in RCTs and 5,267 in RWS were treated with the bDMARD.

* On average, RWS patients were older, had longer disease duration, and had higher CRP,
among other differences, compared with RCT patients (Table 1).

Table 1. Baseline characteristics

19 Large-scale RWS 3 Pivotal Phase 3 RCTs

Percentage
Difference,
RWS vs RCT

Proportion
of Patients

Proportion

Parameter of Patients

Male sex (%) 45.8% 4,933 43.1% 1,176 0.0913 6.3%
Prior TNF (%) | 84.2% 4,593 65.9% 1,176 <0.001 27.8%
Immunosuppressants (%) | 32.6% 4,145 34.4% 1,176 0.2675 -5.0%
Corticosteroids (%) | 39.3% 3,876 44.5% 1,176 | 0.0015 -1.7%
Montreal Classification |
L1 (%) [ 27.5% 4,339 18.9% 1,176 <0.001 45.8%
L2 (%) | 17.6% 4,462 18.3% 1,176 0.5642 -3.9%
L3 (%) | 52.1% 4,462 62.5% 1,176 <0.001 -16.6%
L4 (%) | 10.8% 2,663 17.9% 1,176 <0.001 -39.8%
P (%) 31.6% 4,462 35.7% 1,176 0.0076 -11.5%
Percent
Mean n Mean n difference,
RWS vs RCT
Age (years) 40.4 5,144 38.0 1,176 6.2%
Disease duration (years) | n.7 4,878 10.5 1,176 1.7%
Weight (kg) 69.4 672 70.7 1,176 -1.9%
CRP (mg/L) | 9.6 1,582 9.0 1,176 6.9%
Fecal calprotectin (mg/kg) | 495.6 1,263 504.8 1,176 -1.8%

Abbreviations: CRP = C-reactive protein; RCT = randomized contralled trial, RWS = real-world studies; TNF = tumor necrosis factor.
P-values calculated using two-sample z-tests for proportions. Bolded P-values indicale statistical significance, defined as P<0.05. The
Monitreal Classification of CD defines disease location as L1 (ileum only), L2 {colon only), L3 {ileccolonic), and L4 (upper
gastrointestinal’proximal involvement); perianal disease is dencted as “P". Immuncsuppressants included azathioprine, mercaplopurine,
and methotrexate.
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Results (cont.)

+ Clinical remission rates during induction were significantly higher in the RWS (39.8%)
compared to the RCTs (26.2%; P<0.001). However, clinical remission rates during the
maintenance phase were significantly lower in the RWS (40.3%) versus RCTs (51.0%,
P<0.001) (Figure 2).

Figure 2. Remission outcomes

Induction Phase Visit Maintenance Phase Visit

0% (between weeks 8 and 16) (between weeks 48 and 56)
b
S 80%
®
wn
)
c
2 60%
£ —_—
4
2
=  40%
]
=y
[*]
<
g 51.0%
T 20% 39.8% 40.3%
3 26.2%
a

0%

RWS RCTs RWS RCTs

Abbreviations: RCT = randomized controlled trial; RWS = real-world studies

= P<0.001. P-values calculated using two-sample z-tests for proportions. Error bars represent 95% CI. Number of patients included
in the analysis: from left to right: n=2,899; n=912; n=4,654; n=264.

Discussion

« This comparison of RCTs and RWS evaluating a bDMARD in CD revealed important
differences in:
Baseline patient characteristics
Rates of achieving remission
* The differences observed likely reflect the broader inclusiveness of RWS.
* RCT data suggested continued improvements in remission achievement after induction
(=16 weeks).
The results from the RWS suggested that approximately the same proportion of patients
would achieve remission through induction as through the first year, underscoring the
importance of early outcomes.
« Limitations of this analysis include:
Focus on one bDMARD, meaning generalizability to other bDMARDSs is unknown
Reliance on aggregated study-level results (rather than patient-level data)

Variation among RWS, including the timing of follow-up visits and reporting of baseline
characteristics

Conclusions

* The significant differences in patient characteristics and clinical outcomes
between RWS and RCTs highlight the necessity of real-world evidence in a
comprehensive assessment of marketed and new treatments.

*RWS provide important insights into patient populations and clinical
effectiveness that differ from those assessed by RCTs, offering a
complementary role in understanding the true therapeutic potential and
limitations of treatments in real-world practice.
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Background

* Randomized controlled trials (RCT) have been considered the gold-standard in evaluating
treatment efficacy.

+ However, in some cases of rare diseases and end-stage cancers, RCTs are not feasible or
ethical.

* In recent years, real-world evidence has become increasingly important in the assessment
of efficacy and safety of novel and existing treatments, addressing requirements for all
stakeholders including regulators, patients, and healthcare providers.

+ In many cases, the use of external control arms (ECAs) is an efficient way of conducting
comparative analyses and complementing RCTs.

Regulatory agencies are increasingly more accepting of ECAs given certain requirements
of quality, minimal bias, and comparability with the target or study population are
demonstrated.

+ There are concerns regarding the interpretation and validity of results from real-world,
single-cohort studies as ECAs with respect to validity and representation of results that
would be obtained in RCTs.

Objective

* The aim of this study was to assess the validity of using ECAs derived from
real-world studies in the assessment of efficacy of treatments for non-small
cell lung cancer (NSCLC).

- Efficacy outcomes assessed were objective response rate (ORR) and
progression-free survival (PFS)

Methods

« Literature search (PubMed)
((((((Randomized controlled trial) OR RCT)) OR randomized)) AND ((NSCLC) OR non-
small cell lung cancer).
Records were then excluded based on the criteria, yielding a final set of 385 RCTs.

+ Single-cohort studies assessing any of the 21 treatment protocols used as experimental or
control arms in the RCTs were identified.
(({(((Single-Arm) OR Single Arm)) OR nonrandomized)) AND ((NSCLC) OR non-small cell
lung cancer). This search yielded 89 single-cohort studies.
« Finally, the comparable treatment were cross-verified to ensure it was evaluating the same
treatment for single-cohort studies and RCTs.

+ This resulted in 87 RCTs and 48 single-cohort studies used in the final evaluation for 21
treatments for NSCLC.

Results

Results (cont.)

Obijective Response Rate (Figure 1)

= The ORR reported in RCTs and real-world studies was not statistically significant for 14/17
(82.4%) of treatments

* The red boxes indicate ORR was significantly higher for the RCT in 2/17 (11.7%) and
higher for real-world study in 1/17 (5.8%)

Figure 1. ORR by Treatment and Study Type

ORRRCT WORRSC
90 —_—
80
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&80
@
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[
O .30
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o0 ]
10 9a | 18b 170 14b 21a 16b | 20a 8a 3a 15a 12b 19 1a 4a 6b | 19a

Treatment

Abbreviations: ORR = objective
subsequent-line treatment (b}

rate; RCT =

trial; SC = single cohort; first-line treatment (a);

Progression-free Survival (Figure 2)
« PFS was not significantly different for 14/20 (70%) treatments.

+« The red boxes indicate PFS was significantly higher in the RCT for 6/20 (30%)
treatments.

Table 1. Summary of Patient Characteristics and Outcomes Across Treatments

RCT Single-cohort Study
Treatment
Number N\ A9°.male% ORR® PFS’ (Yoo Male% ORR® | PFs*
1a 632 61 38 68 76 576 66 35 50 77
1b 3z 67 84 9 8 18 39 33 1"
2b 22 59 82 27 38 59 68 13 1
3a 321 62 60 46 65 308 63 75 45 62
4a 75 67 40 69 90 109 66 39 77 84
4a 75 67 40 69 90 109 66 39 77 84
5b 39 61 50 64 39 76 63 59 20 33
6b 137 58 50 74 81 28 54 49 67 76
8a 60 58 93 42 54 10 i 50 20
9a 397 67 61 17 43 53 65 77 36 39
10b 115 54 41 42 227 53 47 55 65
12b 138 60 41 62 65 30 56 44 70 83
14b 699 64 65 20 35 68 61 57 31 38
15a 507 64 37 56 66 355 69 37 62 67
15b 1916 63 58 15 29 326 66 64 1
16b 434 66 57 29 44 43 57 30 5 26
17b 126 61 57 20 38 136 69 64 27 32
18b 765 61 ral 19 33 53 61 62 9 21
19a 279 64 36 80 88 36 60 61 50 64
19b 384 60 40 68 78 228 65 30 69 70
20a 945 64 63 39 57 132 68 &7 51 60
21a 168 7 60 22 36 66 76 65 14 35
21b 423 64 60 15 38 30 67 97 a5
*Weighted Average
Abbreviations: ORR = abjective resp rate; PFS = prog) free survival; RCT = trial
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Figure 2. PFS by Treatment and Study Type
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Discussion

= The results of this study demonstrated that the ORR and PFS observed in RCTs and single-
cohort studies utilizing ECAs evaluating the treatment of NSCLC are comparable.
Limitations
= Focus on NSCLC: Generalization to other therapeutic areas requires further assessment.
+ Publication Bias: Studies reported in the literature may be biased towards positive results.
+ Design Limitations of single-cohort studies:
Random selection of patients could not be assessed
Timing of single-cohort study relative to the RCT was not assessed
Potential for bias by indication

Agreement with ECAs may be higher if single-cohort studies were specifically designed as
ECAs

Conclusions

» Well designed and carefully conducted single-cohort studies could provide
ECAs replacing comparators in RCTs

* When fully randomized RCTs are not feasible or ethical, a real-world ECA
would be a viable alternative.

* Real-world studies can enhance and supplement the evaluation of treatments
for rare diseases or advanced cancers.
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Background

+ Randomized controlled trials (RCT) have been considered the gold standard in evaluating treatment
efficacy.

« However, in some cases RCTs are not feasible or ethical, like with rare diseases and end-stage
cancers.

« In recent years, real-world evidence has become increasingly important in the assessment of the
efficacy and safety of novel and existing treatments, addressing requirements for all stakeholders,
including regulators, patients, and healthcare providers.

+In many cases, the use of external control arms (ECAs) is an efficient way of conducting
comparative analyses and complementing RCTs.

Regulatory agencies are increasingly more accepting of ECAs given certain requirements of
quality, minimal bias, and comparability with the target or study population are demonstrated.

* There are concerns regarding the interpretation and validity of results from real-world, single-cohort
(SC) studies with respect to validity and representation of results that would be obtained in RCTs.

Objective

+ The objective of this study was to compare the results observed in RCTs and
real-world studies (RWS) assessing the efficacy of treatments for non-small cell
lung cancer (NSCLC).

* The efficacy outcomes assessed were objective response rate (ORR),
progression-free survival (PFS) and overall survival (OS).

Methods

+ The following search string was used for the literature search in PubMed:
({{(Randomized controlled trial) OR (RCT)) OR (randomized)) AND ((NSCLC) OR (non-small cell
lung cancer).
+ Records were then excluded based on the criteria, yielding a final set of 385 RCTs.
+ Single cohort (SC) studies assessing any of the 21 treatment protocols used as experimental or
control arms in the RCTs were identified using the following search string:
(({(Single-Arm) OR (Single Arm}) OR (nonrandomized)) AND ({(NSCLC) OR (non-small cell lung
cancer)). This search yielded 89 SC studies.
+ Finally, the comparable treatment was cross-verified to ensure the same treatment was evaluated
for both SC and RCTs.

+ This resulted in 87 RCTs and 48 SC studies used in the final evaluation of 21 treatments for
NSCLC.

Results (cont.)

« For ORR, there was agreement between the RCTs and ECA-RCTs for 9/15 (60%) in Figure 2.
» The purple box indicates non-significant different direction (NSDD) in 5/15 (33.3%).
« The red box indicates significant in different direction (SDD) in 1/15 (6.7%).

Figure 2. ORR relative rates by clinical trial and design
14.00
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Sa00
Ee00
& 4.00
2.00
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-2.00
=4.00 Clinical Trial
Abbreviations: R= randomized controlled Irials; RR = ORR (Experimental) / ORR (comparator); S$= single cohort studies

« For PFS, there was agreement between the RCTs and ECA-RCTs for 12/15 (80.0%) in Figure 3.
« The purple box indicates NSDD in 2/15 (13.3%).
+ The red box indicates SDD in 1/15 (6.7%).

Figure 3. PFS relative rates by clinical trial design
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trials; RR = ORR (Experimental) / ORR (comparator); S= single cohort studies

« For 08, there was agreement (A) between the RCTs and ECA-RCTs for 14/15 (93.3%) in Figure 4.
* The red box indicates SDD in 1/15 (6.7%).

Figure 1. Design schematic for using RWS as comparators to RCT experimental

treatments
RCT
A
f !
Experimental (A) Experimental (A)
G —_—— Assume no
Randomization ke
randomization
S —
Comparator (B) ——— m:"rggr 8)
[ <
RRicr = Rexpormentat | Roomparater Replace comparator (B) in RCT
RR. =R IR with a RW SC of the same
se = Pexperimental ! Ringlo conort (gca) treatment (B)
15: RCT = i trial; RR = risk ratio; RW = real world; SC = single cohort

Treatments included: afatinib, apatinib, bevacizumab, brigatinib, carboplatin, ceritinib, cisplatin, crizotinib, dabrafenib, durvalumab,
erlotinlb, nab-paclitaxel, nivolumab, osimertinib, pembrolizumab, pemetrexed

Results
Table 1. Patient characteristics and outcomes
Treatment A RCT A SC Study
Number N :Ye:res}“ Male% ORR® @ PF§* N (Yeffs:_ Male% ORR®  PFS*

1a | 632 61 38 68 76 576 686 35 50 77
1b 32 67 84 9 8 18 39 33 1
2b | 22 59 82 27 38 59 68 13 1
3a 3211 62 60 46 65 306 63 75 45 62
4a | 75 67 40 69 a0 109 86 a9 7 a4
4a 75 67 40 69 90 109 66 39 77 a4
5b | a8 61 50 64 39 76 63 59 20 33
&b 137 58 50 74 81 28 54 49 67 76
8a | 60 58 93 42 54 10 77 50 20
9a 397 67 61 17 43 53 65 7 36 39
10b | 15 54 41 42 227 58 47 55 65
12b 138 60 4 82 65 30 56 44 70 a3
1db 699 64 65 20 35 68 61 5T 3 38
15a 507 64 37 56 66 355 69 7 62 67
15b 1916 63 58 15 29 326 66 64 1
16b 434 66 57 29 44 43 57 30 5 26
17b | 126 61 57 20 33 136 B89 64 27 32
18b TGS 61 71 19 33 53 81 62 k] 21
19a | 279 64 36 80 88 36 80 61 50 64
19b 384 60 40 68 78 228 65 30 69 70
20a | 945 64 63 39 57 132 68 67 51 60
21a 168 7 60 22 36 66 76 65 14 35
21b | 423 64 60 15 38 30 67 97 35

"Weighted average

Abbreviations: ORR = objective rate; PFS = free survival; RCT = trial; SC = single cohort
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Figure 4. OS relative rates by clinical trial design
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Discussion

* The results of this study demonstrated that the ORR, progression-free survival (PFS), and OS were
comparable in RCTs and SC studies using ECAs and evaluating the treatment of NSCLC.
Limitations
+ Focus on NSCLC: Generalization to other therapeutic areas requires further assessment.
« Publication bias: Studies reported in the literature may be biased towards positive results.
« Design limitations of SC studies:
Random selection of patients could not be assessed.
The timing of SC studies relative to the RCTs was not assessed.
There is potential for bias by indication.

Conclusions

» Well-designed and carefully conducted SC studies can supplement the
evidence provided by RCTs.

- When RCTs are not feasible or ethical, the SC design can be a viable
alternative.

* RWS can enhance and supplement the evaluation of treatments for rare
diseases or advanced cancers.
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Advancing Real-World Evidence with Causal Al

A SCALABLE FRAMEWORK FOR
UNLOCKING ACTIONABLE INSIGHTS
FROM REAL-WORLD PATIENT DATA

Andreas Nierlich, andreas.nierlich@xplain-data.com, Xplain Data GmbH, Zorneding, Germany

Standard Adjustment vs. Causal Discovery — What's the Difference?

Conventional methods for estimating intervention effects (e.g., propensity scores,

Standard Adjustment / Conventional Methods
Complex Data > “Flattened Tables”
Require assumptions & predefined hypotheses

Vs

Causal Discovery on ObjectAnalytics
Complex Data > Preserved Richness

Unbiased search without hypotheses

X p/afn Data

Discover Causality

regression, stratification) depend on strong assumptions:

& They require predefined hypotheses about interventions

(you cannot simply ask “which factors matter?”).

@ Confounders must be explicitly specified for adjustment, introducing further assumptions.

Assembling corresponding variables in a flat table causes the loss of rich information

from the original, complex patient data.

Causal Discovery — A Different Approach:

outcome of interest.”

© Works directly with complex real-world data (e.g., EMRs with hundreds of
interrelated tables), preserving the full richness of information.
6 Enables open-ended exploration: “Show me all causal pathways leading to the

Causal Discovery represents an unbiased search for causal factors and confounders

within the full complexity of real-world data.

Methodology: ObjectAnalytics — Enabling Deep Causal Search

Detail Table
#Cases... Factor explaining Targat @ Targ Total. Direc... Time... Impa... Step... Acti..
=

101 ¥ Diagroses{D24 - Banign neoplasm of breast {4). Time 1o target of Breast Cancer 8.91% 7.37% 7,05 % -188 Days 74 T B
Ed # Diagnoses(C56 - Malignant neoplasm of ovary (4), Time 1o target of Breast Cancer... 9,09% 7,96 % 680% .. 407 Days 6.1 1 B

| 206 # Diagnoses{ZBs - Personal nistory of malignant neoplasm, Time 10 target of Breast ... 7.28% 565% 517 % 394 Days ne 1 [m}
102 ¥ Presenplions{CD3DA0T - Spironolactone, Time to target of Broast Cancer Graph Si 6.86% 5,45% 510% ® -498Days 58 1 0

| 14 # Prescriplions{GO3F - Progestogens and estrogens in combination, Time 10 1arget o... 6.20% 502% 434% . -1L376D... 72 1 0O
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Figure 2. Object-centric patient view: foundation for deep causal search by rapidly

for factors and

generating and testing millions of
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Market Access: Causal Drivers in the Therapy Journey

@ Therapy starts & restarts: Analyze the causal drivers behind
why patients choose Product X over competing products.

© Switch Wins | Losses: Comprehend market dynamics and
reasons for switching.

Real World Evidence: Causal Pathways in the Diseases Journey

© Analyze typical disease pathways: prior conditions,
progression, escalation.

© Understand causal factors: triggers of disease onset or relapse
© Perceive entire causal pathways: direct & indirect drivers
across multiple hubs.

o Perform deep confounder search: robust drug-effect
evaluation in RWD studies.

RELEVANCE FOR LIFE SCIENCE ORGANIZATIONS AND RESEARCHERS

© Faster evidence generation: uncover causal drivers without
months of manual hypothesis testing.

© More robust RWE studies: unbiased adjustment for
confounders improves credibility with regulators and payers.

Ask for a live demo.

& Video Intro:
% Causal Discovery
on Patient Data

@ Deeper market insights: identify true drivers of therapy
choice, switching, and adherence.

© Improved treatment optimization: personalize dosage,
predict response, and optimize drug combinations.

Figure 1. Example Results: Causal network for target breast cancer
(DAG with direct, indirect, and total effects).

Comprehensive patient information is necessary for identifying
all factors and confounders. This information can span hundreds
of interrelated tables.

Challenge:

Causal algorithms must operate in this complex environment.
Solution: ObjectAnalytics —

transforms fragmented RWD into holistic patient objects:

@ Patented, object-centered model integrates fragmented,
longitudinal data from multiple tables and sources (RWD)
into a unified 360° patient view.

@ All patient-related information is linked in an object tree:
patient as root, with diagnoses, treatments, prescriptions,
etc. as sub-objects.

© Overcomes the flat-table limitations of relational databases.

@ Provides the foundation for Causal Discovery algorithms
to conduct deep, automated confounder search without
prior assumptions.

Treatment Effectiveness & Optimization:

@ Predict response vs. non-response
based on patient characteristics.

© Determine causal factors of dose optimization
and titration success.

@ Analyze causal interactions and synergies in
combination therapies.

Other applications:

Healthcare resource utilization, safety and pharmacovigilance,
precision medicine, and biomarker discovery, among others.

& Competitive advantage: leverage the full richness of RWD
while competitors rely on limited regression-based methods.

@ Scalability: a framework that can handle millions of patient
records and hundreds of variables simultaneously.

Xplain Data - info@xplain-data.com - www.xplain-data.com



