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Why is Project PaLaDIn needed, and what problems will it solve?

There is an urgent need to collect more patient derived data to improve research and
healthcare decision making. This need is highest for patients with rare and complex
diseases.
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Introduction

In 2024 a new European, Innovative Health Initiative! funded project, the Patient and Lifestyle Disease
Data Interactium® (PalLaDIn?), was launched. The project will implement a state-of-the-art data
platform, the “Interactium®” with a focus on collecting data directly from patients to improve decision-
making about their health, care, research, and treatment. The project will pilot the approach in rare
neuromuscular diseases. This document outlines the reasons why rare diseases were selected, the
necessity of the project, our stance on several relevant topics, and the solutions that will be
implemented to address these needs.

Background

Patients living with a rare disease bring unique challenges to healthcare systems. Rare diseases are
generally complex, multisystemic, and often genetic and degenerative. Rare diseases
disproportionately affect children, with 30% of affected children dying before their fifth birthday.?
Patients face a “diagnostic odyssey” with diagnosis time averaging 4.7 years®. Even after diagnosis,
finding a clinician who is knowledgeable about the disease remains a challenge, and still, only 5% of
rare diseases have an approved treatment.

Developing care strategies and medicines for the rare disease population is challenging, largely due to
the small size of these populations, the dispersion of patients, and a lack of knowledge about the
diseases. Despite incentives for industry through orphan drug programmes, therapy development is
slow, and access and pricing challenging. The collection of standardized, good-quality data about
patients and their disease can offer some hope to solve the multiple challenges rare diseases bring.
Often, patients themselves are the experts in their rare disease: they have the most experience in living
with, or caring for, an affected person. Patient-reported data can provide novel avenues for research
and generate new knowledge about the disease therefore, providing opportunities for patient-centric
data collection is critical.

More generally, in the health field, there is a growing awareness of the importance of using more
patient-centric outcomes to undertake more meaningful research, improve medicines development,
design better healthcare systems, and improve the sustainability and value of healthcare by reducing
inefficiencies. Researchers, clinicians, industry, care commissioners, and regulators are increasingly
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3 Faye, F., Crocione, C., Anido de Pefia, R. et al. Time to diagnosis and determinants of diagnostic delays of
people living with a rare disease: results of a Rare Barometer retrospective patient survey. Eur J Hum Genet 32,
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seeing the importance and value of using real-world data, particularly that reported by patients and
caregivers, to support their decision-making.

Historically, access to high-quality, structured data on rare diseases has been a challenge. This is largely
due to small patient populations, underfunding, the need for international collaboration, and a lack of
consensus on agreed-upon datasets. More recently, there has been a focus in the rare disease
community to improve the interoperability of data collected in patient registries by implementing the
FAIR data principles® and projects such as the European Joint Programme for Rare Diseases (EJP-RD)®
and European Rare Disease Registry Infrastructure (ERDRI)” have developed tools and support to help
make key rare disease resources more FAIR.

About PaLaDIn

PalaDlIn is an ambitious Innovative Health Initiative (IHI)-funded project with the vision to “... develop
and implement an innovative data collection platform to accelerate the development of effective
treatments and patient care, enhance healthcare decision-making and improve patient outcomes”.

Central to the success of the project is the Interactium®, an innovative data platform that will link
existing data sources and put patient-reported data at the centre of decision-making. The PalLaDIn
mission is as follows:

“PalLaDlIn is committed to enhancing healthcare outcomes for individuals with
neuromuscular and other rare diseases through the development of ‘The Interactium®,’ a
global, patient-centric data platform. By gathering comprehensive patient data on health

status and experiences, we ensure that patients’ voices are integral to healthcare decision-

making. Our platform aims to accelerate the development of effective treatments, improve

patient-reported outcome measures (PROMs), and inform healthcare decisions. Ultimately,

we strive to share our insights and tools to benefit other rare diseases, empowering patients
and advancing better healthcare outcomes”

Why Neuromuscular Diseases?

The NMD field is one of the most advanced fields in rare disease research, in part due to early
investment in infrastructure through a European grant in 2007, which established TREAT-NMD
(Translational Research in Europe, Assessment and Treatment for Neuromuscular Disorders). A
network of excellence, TREAT-NMD has successfully developed several key resources, including cell
and animal standard operating protocols (preclinical research), global patient registries, an advisory
committee, ethical framework and care guidelines, and family guides, to help develop and extend
translational research in the field, thereby making the field ready for clinical trials 8.

5 Kodra Y, Weinbach J, Posada-de-la-Paz M, Coi A, Lemonnier SL, van Enckevort D, Roos M, Jacobsen A, Cornet
R, Ahmed SF, Bros-Facer V, Popa V, Van Meel M, Renault D, von Gizycki R, Santoro M, Landais P, Torreri P, Carta
C, Mascalzoni D, Gainotti S, Lopez E, Ambrosini A, Miller H, Reis R, Bianchi F, Rubinstein YR, Lochmidiller H,
Taruscio D. Recommendations for Improving the Quality of Rare Disease Registries. Int J Environ Res Public
Health. 2018 Aug 3;15(8):1644. doi: 10.3390/ijerph15081644. PMID: 30081484; PMCID: PMC6121483.

6 Kaliyaperumal R, Queralt Rosinach N, Burger K, Bonino da Silva Santos LO, Hanauer M, Roos M. Enabling FAIR
Discovery of Rare Disease Digital Resources. Stud Health Technol Inform. 2021 May 7;279:144-146. doi:
10.3233/SHTI210101. PMID: 33965931.
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8 Thieme E-Journals - Neuropediatrics / Abstract (thieme-connect.com)
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This early investment in collaboration and infrastructure means the field is mature, research ready and
there have been many advances in care and therapy, including transformative treatments for Spinal
Muscular Atrophy (SMA)°.

The TREAT-NMD global registries operate on a global level with harmonized data sets for many NMDs.
There is ongoing investment in the registries to implement the FAIR principles, expand the datasets to
serve goals beyond improved clinical trial readiness, and offer technical solutions to enhance data
input and quality. This makes the NMD field ideal for piloting new data projects and innovative
solutions.

The PaLaDIn consortium brings several key players from the NMD field together including universities,
SMEs, and several patient organizations. Firstly, PaLaDIn will focus on DMD and FSHD as those diseases
have strong patient organizations and a wealth of tools that can be integrated into the Interactium®.
Following this, the project will identify other NMDs and, ultimately, other rare diseases to scale up the
impact of the work.

Why is PaLaDIn needed? How will it address key challenges?

1. Data about patients living with a rare disease is scarce, unstructured, siloed and often
difficult to access. Data captured about patients often has a clinical focus and lacks the
patient view.

This statement applies to all rare diseases: despite the infrastructures and investments mentioned
above, the NMD field is no exception. Although several core datasets have been agreed upon and
implemented, and there is a clear willingness to share data via the TREAT-NMD Global Registries
Platform, the emphasis remains primarily on the clinical features of the disease. There is very little
scope for patients to report on Patient Reported Outcome Measures and Patient Reported Experience
Measures:

Patient-reported outcomes (PROs) are “any report of the status of a patient’s health condition that
comes directly from the patient without interpretation of the patient’s response by a clinician or
anyone else” (FDA 2009). They can include reporting levels of pain, fatigue, or well-being.

Patient-reported outcome measures (PROMs) are instruments used to measure patient-reported
outcomes (PROs), most often in the form of self-reported questionnaires. Although investigators and
clinicians may address patient-relevant outcomes through proxy reports or observations from
caregivers, health professionals, or parents and guardians, these are not Patient-Reported Outcome
Measures (PROMs) but rather clinician-reported or observer-reported outcomes (Powers et al., 2017).

Patient-reported Experience Measures (PREMs) are validated questionnaires that gather patients'
and families' views of their experience receiving care and are commonly used to measure the quality
of care. PREMS can be used in comparative effectiveness studies of different treatment strategies.
PREMs research can also help clinicians and caregivers to think more holistically about the disease and

also focus on the psychosocial needs disease can bring, rather than just physical health changes. 11!

9 Spinal Muscular Atrophy: In the Challenge Lies a Solution: Trends in Neurosciences (cell.com)

10 Diagnosis - printer (eurordis.org)

https://www.ucl.ac.uk/psychiatry/sites/psychiatry/files/weeks et al. 2019 needs and preferences for psy
chological intervention_of people with_mnd.pdf
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There is also a lack of opportunity for patients to view and control their own healthcare data.

If the clinical data items collected very successfully at the global level in the TREAT-NMD registries
network could be augmented by more patient-driven, controlled, and patient-reported data items, it
would strengthen the knowledge base about NMDs. Moving to link data from more patient-centric
sources would provide a more valuable and holistic data source that other stakeholders could also use
to:

e Create better patient centred care options and standards of care,

e Design better value health care systems,

e Inform decisions about drug approval, access, and pricing,

e Understand whether an intervention or medicine works for patients in the real world,
e Undertake research that matters most to patients,

e Recruit patients for research studies and clinical trials

e Put patients at the centre of their health care, data access, and control

PaLaDIn will provide a platform capable of collecting a wealth of patient-reported data and linking
it to clinical information already gathered through registries. The PaLaDIn patient portal will allow
patients to complete validated PROMs tools and share data about other factors that are important
to them. The platform will also gather data from wearables, such as watches and other health apps,
to offer insights into the daily experience of living with a disease. Capturing patient experiences,
outcomes, and opinions alongside clinical data will provide a more comprehensive view of a
patient’s health and well-being. Patients will have control over their data.

2. Globally, there is growing recognition that healthcare services are either unsustainable
or will soon become so. Value-based health care (VBHC) can contribute to solving this
challenging issue; however, in rare diseases, there is a lack of appropriate and validated
PROMs and PREMs

VBHC is an approach that shifts the focus of healthcare onto the outcomes that matter most for
patients. Value in healthcare is realised when the best possible health outcomes are achieved for a
given patient population within the resources available. To understand and measure what is the best
outcome for patients, it is important to capture their views and experiences of their disease. This is
most effectively done by using Patient-Reported Outcome Measures (PROMS) and Patient Reported
Experience Measures (PREMS)

PaLaDIn will explore the types of PROMs and PREMs that exist for our focal NMDs and how they are
utilized. The project will collect PROMs, PREMs, and other Patient-Reported Outcomes (PRO) data
more effectively and on a greater scale and will work directly with patients and patient organizations
to develop and validate PROMs that are most meaningful to patients. The data in the platform can
be accessed by commissioners and policymakers to inform the development of better, more efficient
and patient-centred health care systems.
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3. Research is not designed based on what outcomes are most important to patients.
Outcome measures used in clinical trials and drug development may not reflect the needs
of patients.

A clinical outcome measure of a drug, taken in isolation, may indicate that a drug is effective. However,
if the side effects of the drug are intolerable to patients, then compliance will become an issue. Drug
developers need to understand the impact of treatments on their patients to ensure treatment of the
disease does not unintentionally result in a worse quality of life than the disease itself. It may also be
that some symptoms may have a far more significant impact on a patient’s quality of life than
anticipated; therefore, involving patients in understanding the disease impact and drug target is
important.

PROMs can also support pre-clinical research at an earlier stage of drug development. If researchers
can understand which symptoms of a disease have the most significant impact on patients’ (and
carers’) well-being and health outcomes, research can be targeted toward improving those particular
symptoms of a disease.

Traditional outcome measures or endpoints that are used in clinical trials and research tend to focus
on clinical outcomes that are measurable. They may include biomarkers that are largely meaningless
to patients. Whilst these biomarkers are validated as clinically meaningful, there needs to be more
consideration of involving outcome measures that are more relevant to patients' lives. Regulators,
including the FDA and EMA (oncology studies), have issued guidance about using PROs in clinical trials
- both encourage the use of PROs to improve knowledge:

“findings measured by a well-defined and reliable PRO instrument in appropriately designed
investigations can be used to support a claim in medical product labelling (FDA *2)

“The importance of the patient’s point of view on their health status is fully acknowledged, and such
information may be used in drawing regulatory conclusions regarding treatment effects in the benefit
risk balance assessment” (EMA 3)

“Patients’ perspectives on medicines and their benefits and risks are of great value to the European
Medicines Agency (EMA) and the EU Regulatory Network.”4

The data collected in Interactium® can be accessed by Industry and researchers to help them design
better, more effective research and medicines. Industry can understand which outcomes are most
important to patients and consider these in their drug development programmes. Researchers in
the lab can understand which symptoms are most detrimental to a patient’s life, they can then focus
their research on mechanisms of action that improve these symptoms.

12 Guidance for Industry Patient-Reported Outcome Measures: Use in Medical Product Development to Support
Labeling Claims (FDA 2019) Guidance for Industry (fda.gov)

13 Secord et al., 2015, CHMP Reflection paper on the regulatory guidance for the use of Health-related quality
of life (HRQL) measures in the evaluation of medicinal products, 2005).

14 Executive summary - Patient experience data in EU medicines development and regulatory decision-making
workshop (europa.eu)
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4. Data from wearables is a rich source of information on health and wellbeing, holding huge
potential for improving care and research; however, this is rarely leveraged at present in the rare
disease domain

In addition to PROMs and PREMS, patients can generate a wealth of other real-world data, mainly by
using digital devices, wearables, and apps. This data is also extremely valuable, as it could give an
indication of how disease impacts a patient outside of a clinical setting, but is currently not widely
utilized outside of clinical trials. In rare diseases, in particular, where patient numbers are low and
information and knowledge scarce, patient-reported data can provide a wealth of valuable information
about how a disease affects a patient. This can include impacts on physical and mental health but also
knowledge about how a disease affects a patient’s quality of life.

PaLaDIn will utilize state-of-the-art technology and integrate it into the Interactium?®. This will enable
data from wearable devices, digital outcome assessments, and video capture technology to be linked
to other data sources, providing a more holistic and patient-centred view of living with a disease.

5. Regulators and payers are generally unable to access patient-reported PR data and fail to
use this routinely to support decisions on access to medicines and care

Data directly reported by patients can assist decision-makers in determining the approval, licensing,
and pricing of medicines. Patient-reported data is particularly significant to Health Technology
Assessment organizations, which often make pricing decisions based on how a medicine or
intervention will improve Quality-Adjusted Life Years (QALYs). The QALY measures the additional years
a person lives due to receiving treatment, while also factoring in the quality of those years by assessing
various elements important to patients, such as symptoms, pain, and psychological health. Therefore,
PR data serve as a valuable complement to clinical evidence in demonstrating the value of a treatment.

The value of PR data is highest for interventions developed to treat chronic, disabling conditions where
the intention is not necessarily to cure but rather to alleviate symptoms, maintain function, or improve
quality of life. This is often the case for rare disease treatments. However, numerous PR endpoints may
be used in clinical trials, as well as variations in how payers in different countries assess evidence. The
role of patient-reported data in reimbursement decisions is not well-defined and would benefit from
clarity and the adoption of a framework.

“Patient preference studies have not been used much to date in decision-making because these
studies are rather complex to perform, time-consuming, with few standardized methods to elicit and
capture patients’ preferences, and they can pose a significant resource for companies. It is essential
to continue developing the foundational standards and guidance for integrating PPs into decision-
making. There is a need for more discussions on methodology, guidance for requirements, effective
research design, and global harmonization across the entire medicinal product life cycle, including
upstream interested parties/stakeholders and downstream regulators/policymakers.” (EMA)*®

There are also practical barriers to the use of data in this way — regulators and payers typically lack
access to this type of data. Providing more centralized and structured access to patient-derived data,

15 Executive summary - Patient experience data in EU medicines development and regulatory decision-making
workshop (europa.eu)
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and developing guidelines and frameworks for its use, would reduce these complexities and normalize
its use.

PaLaDIn will improve the use of patient-reported outcomes in regulatory decision-making in two
ways. Firstly, it will provide a pool of valuable and structured patient-reported data that is directly
linked to clinical data. Regulators and payors will be able to use this data to make more informed
decisions about drug approval and reimbursement. In addition, PaLaDIn will create a value-based
framework to assess and describe the benefits of using PR data, helping to normalize this practice
in rare conditions that, in many ways, have the greatest need for it.

6. In diseases with very small populations, including paediatric and rare diseases, there are
ethical and practical issues in recruiting enough patients to power a study. Patients with a
rare disease often face inequitable access to involvement in clinical trials.

Clinical trials in rare diseases bring many recruitment challenges. The pool of patients from which to
recruit patients is naturally smaller than in more common diseases. Patients are geographically
dispersed meaning those living closer to research centres are more likely to be involved in research.
Many countries lack plans for involving patients with rare diseases in research. This leads to inequitable
access for patients.

For ultrarare disease populations or for diseases that are rapidly progressive and invariably fatal, it may
be acceptable to use control arms derived from registries or patient-reported data. In ultra-rare
diseases, this can be coupled with innovative clinical trial methodologies. For some patients,
particularly those with fatal paediatric, diseases, it may not be practical or ethical to include a placebo
arm in a study; in such cases, real-world data, including patient-reported outcomes, could play a role.

PaLaDIn will integrate more innovative, patient-driven solutions to increase recruitment, including
the Central Recruitment Database (DMD Hub)¢ and Clinical Trial Concierge (FSHD, Project
Mercury)?” approaches. This will not only increase the number of patients recruited but also
enhance the diversity of patients involved in research. The data in the Interactium® could also
support the feasibility of clinical trials and the design of more innovative clinical trial approaches.

Summary Table

‘challenge’ PaLaDiIn’s solutions- what will the project
do?

1. Data about patients living with a rare | PalaDIn will address this by incorporating
disease is scarce, unstructured, siloed and | more PROMs and PREMs data into the TREAT-
often difficult to access. Data captured | NMD global registries platform ecosystem,
about patients and integrated to registries | through the Interactium®.
often has a clinical focus and lacks the
patient view.

16 patients | DMD Hub , E. Heslop, P. Cammish, A. Johnson, E. Reuben, A. Gaeta, S. Thakrar, M. Scotto, G.
Baranello, V. Straub, A. Childs, M. Guglieri, P239 The DMD Hub: a UK network enabling trials and recruitment to
studies in Duchenne muscular dystrophy via the central recruitment database, Neuromuscular Disorders,
Volume 33, Supplement 1, 2023,

17 Project Mercury | FSHD Society
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2. Globally, there is growing recognition that | There is a need for new and better PROMs
healthcare services either have or will | and PREMs for neuromuscular diseases.
soon become unsustainable. Value based | PaLaDIn will develop these and determine
health care (VBHC) can contribute to | ways of integrating them into the data
solving this challenging issue, and rests | ecosystem, through the Interactium®. Health
upon appropriate PROMs and PREMs; | care designers, commissioners and clinicians
however, in rare disease these are often | can access this data.
lacking.

3. Research is not designed based on what | There is a need for new and better PROMs
outcomes are most important to patients. | and PREMs for neuromuscular diseases.
Outcome measures used in clinical trials | PaLaDIn will develop these and determine
and drug development may not reflect the | ways of integrating them to the data
needs of patients. ecosystem, through the Interactium®.

Industry and drug developers can gain access
to this information.

4. Data from wearables is a rich source of | PaLaDIn will utilize state of the art technology
information on health and wellbeing, | and integrate this into the Interactium®. This
holding huge potential for improving care | will allow data from wearable devices, digital
and research; however, this is rarely | outcome assessments and video capture
leveraged at present, in the rare disease | technology to be linked to other sources of
domain. data to give a more holistic and patient

centred view of living with a disease.

5. Regulators and payers are generally | PalaDIn will improve the use of patient
unable to access patient-reported PR data | reported outcomes in regulatory decision
and fail to use this routinely to support | making in two ways. Firstly, it will provide a
decisions on access to medicines and care. | pool of valuable and structured patient

reported data that is directly linked to clinical
data. Regulators and payors will be able to use
this data to make more informed decisions
about drug approval and reimbursement. In
addition, PaLaDIn will create a value-based
framework to assess and describe the
benefits of using PR data, to help normalize
this practice in rare conditions which, in many
ways, have the greatest need of it.

6. Patients with a rare disease have inequity | PaLaDIn will integrate more innovative,
of access to involvement in clinical trials. | patient driven solutions to increase
In diseases with very small populations, | recruitment: this will include the Central
including paediatric and rare diseases, | Recruitment Database (DMD Hub), and
there are ethical and practical issues in | Clinical Trial Concierge (FSHD, Project
recruiting enough patients to power a | Mercury) approaches. This will not only work
study. to increase numbers of patients recruited, but

also increase the diversity of patients involved
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in research. The data in the Interactium® can
also support clinical trial feasibility and the
design of more innovative clinical trial
approaches.

Conclusion

Rare diseases present unique and complex challenges to decision-makers, particularly in the design of
healthcare systems, clinical trial design, the approval of medicines, and the reimbursement of drugs.
By capturing data on the measures most important to patients, there is an opportunity to harness
patient input to design healthcare and research that is more efficient and tailored to their needs.
PalLaDlIn, through the creation of the Interactium®, will put patients at the centre of decisions about
their health, care, and involvement in research by collecting patient-derived data and linking it to other
sources of data. In addition, PaLaDIn will create a framework to measure the impact of using more
PROMS and PREMS in decision-making. Finally, the project will create a series of toolkits and materials
that enable the learning from NMDs to be scaled up to other rare diseases.
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