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Significant advancements have been achieved in delineating the progress of the Global PROMS (PROMS) Initiative. The PROMS Initiative, a collaborative endeavor by the European Charcot Foundation and the Multiple Sclerosis International Federation, strives to amplify the influence of patient input on MS care and establish a cohesive perspective on Patient-Reported Outcomes (PROs) for diverse stakeholders. This initiative has established an expansive, participatory governance framework launching four dedicated working groups that have made substantive contributions to research, clinical management, eHealth, and healthcare system reform. The initiative prioritizes the global integration of patient (For the purposes of the Global PROMS Initiative, the term “patient” refers to the people with the disease (aka People with Multiple Sclerosis – pwMS): any individual with lived experience of the disease. People affected by the disease/Multiple Sclerosis: any individual or group that is affected by the disease: E.g., family members, caregivers will be also engaged as the other stakeholders in the initiative). insights into the management of MS care. It merges subjective PROs with objective clinical metrics, thereby addressing the complex variability of disease presentation and progression. Following the completion of its second phase, the initiative aims to help increasing the uptake of eHealth tools and passive PROs within research and clinical settings, affirming its unwavering dedication to the progressive refinement of MS care. Looking forward, the initiative is poised to continue enhancing global surveys, rethinking to the relevant statistical approaches in clinical trials, and cultivating a unified stance among ‘industry’, regulatory bodies and health policy making regarding the application of PROs in MS healthcare strategies.
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1 Introduction


1.1 The global patient-reported outcomes for multiple sclerosis initiative

The global Patient Reported Outcome for Multiple Sclerosis (PROMS) Initiative1 was inaugurated on 12 September 2019 at the 35th Congress of the European Committee for Treatment and Research in Multiple Sclerosis (ECTRIMS). This multi-stakeholder PROMS Initiative is jointly led by the European Charcot Foundation (ECF) and the Multiple Sclerosis International Federation (MSIF) with the Italian MS Society acting as lead agency for and behalf of the Global MSIF Movement (1). It includes 60 international experts from various stakeholder categories, including (patients, patient organizations, industry, research/clinician, healthcare organizations and health economists). The initiative was founded upon an open and participatory governance structure (Figure 1). Four distinct working groups (WG) have been formed: (1) Research, Validation, and Development, focusing on advancing clinical research innovation; (2) Clinical Management, dedicated to improving the existing patient outcomes; (3) eHealth, exploring digital technology integration in healthcare; and (4) Healthcare System, which is centered on shaping and adapting healthcare systems to meet future challenges effectively.
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FIGURE 1
 Structure of the Global PROMS Initiative, illustrating the collaboration among leading MS organizations and the division into four working groups focused on research, clinical management (care), eHealth, and healthcare systems to fulfill the mission of the PROMS Initiative.


The mission of this initiative is: (1) to maximize scientific research and patient input on health, healthcare and the quality of life of people living with MS (see Figure 1), and (2) to represent a unified view on Patient-Reported Outcomes for MS (PROs) to people with MS (pwMS), healthcare providers, regulatory agencies and Health Technology Assessment agencies (HTAs).

To fulfill its mission PROMS’s strategic direction is engaging pwMS in providing Patient-Reported Outcomes Measures (PROMs) that give us a picture of their status today and changes over time, leveraging passive and active monitoring, in a holistic, scientifically sound, comprehensive and personalized approach to improve prognosis, prevent progression and improve lives of people living with MS.

This strategy is aligned with the European Commission’s2 increasing demand for an increased engagement of pwMS in research to promote the paradigm shift toward predictive, preventive, and personalized medicine (2). By emphasizing the need for a renewed concept of personal value-based care approach, the initiative ensures that patient values are at the core of decision-making processes from research to care. Furthermore, digital technology plays a vital role in this paradigm shift, facilitating the incorporation and acknowledgment of perspectives from those living with the disease over time, thus bolstering this transformative approach in healthcare.



1.2 Engagement coordination team

An Engagement Coordination Team (ECT) forms a crucial component within the governance structure of the initiative. The ECT is dedicated to maximizing outreach efforts, aiming to engage with the broadest possible spectrum of the global MS community and to bring pwMS experiential knowledge in the WGs’ agenda. The concept of ECT originated from the EU-funded MULTI-ACT project (3), which was designed to ensure representation and inclusiveness of the relevant MS community. In alignment with the initiative, integrating PROMs into patient care offers a unified approach that surpasses geographical limitations. This unified approach enhances international collaboration, research, and best practice exchange, ultimately improving patient care worldwide.



1.3 Progress and prospects: navigating the PROMS initiative phases

Phase 1 of the initiative involves understanding the state-of-the-art global landscape of PROMs for MS through four working groups (WG1 to WG4). WG1 explores which outcomes matter most to pwMS, while WG2 examines the current use of PROMs in clinical care. WG3 investigates existing eHealth tools and technology, and WG4 assesses the influence of PROMs on policy for MS healthcare. The phase concludes with an impact assessment of participatory governance, which includes widening collaborations, establishing partnerships, and raising awareness.

In Phase 2 of the PROMS Initiative, which took place at a plenary event on November 8th, 2023, in Baveno, Italy, the focus was on optimizing the impact of PROMs in the clinical research and care of MS patients. The session explored the added value of PROMs in identifying unrecognized progression and discussed whether this could establish PROMs as a primary endpoint for treatments. It also addressed the challenges of transitioning PROMs from clinical trials to practical care settings, and how the initiative’s achievements are addressing these challenges, contributing to the success of the efforts. The commitment to continue working on these fronts was reaffirmed, indicating an ongoing effort to refine and enhance the use of PROMs in MS management.




2 Role of PROMs and patient generated data in highlighting “unrecognized” progression

Patient-Reported Outcomes (PROs) are defined as any direct report from patients about the status of their health condition, without the interpretation of their responses by clinicians or anyone else. This concept was outlined by the Food Drug Administration (FDA) in 20093 and similarly, by the European Medicines Agency (EMA) in 2014.4 However, PROMs refer to any tools, like questionnaires or instruments, that record health-related data collected from patients’ self-reporting, which can include both active and passive input. These definitions underscore the importance of the patient’s voice in assessing health outcomes and the effectiveness of medical interventions.

The concept of progression in MS varies depending on the perspective. Clinical trials may define progression through objective measures such as confirmed disability worsening assessed by the expanded disability status scale (EDSS) and quantitative MRI techniques in successive visits, a significant increase in timed walk as measured by Timed 25-Foot Walk and 9 Hole Peg Test time, or a decrease in cognition as measured by Symbol Digit Modalities Test (SDMT) scores. Clinicians might assess progression through the stage of a disease, noting sustained worsening of functions or symptoms that were previously under control. Patients, on the other hand, may perceive progression as an increased cumulative impact of disease progression, concerns regarding long term medication or concerns relating to later life. This demonstrates the different nature of disease progression and the importance of considering multiple viewpoints in healthcare.

The discourse on MS progression has evolved to acknowledge forms of deterioration that are subtle or challenging to detect. Key terms such as “silent progression,” “PIRA” (Progression Independent of Relapse Activity), and “unrecognized progression” have emerged in recent literature to describe this phenomenon (4, 5) These concepts highlight a critical aspect of MS: significant but insidious worsening that may manifest early and evade detection by conventional metrics (5–9).

The current clinical trial tools for MS, including the EDSS and MS Functional Composite (MSFC), persist from past decades despite recognized limitations. The EDSS measure is biased toward ambulation, misses subtle differences within disabilities, and fails to capture the full spectrum of patient activity and community participation. Other measures such as MSFC, No Evidence of Disease Activity (NEDA), and various quantitative MRI techniques, though advantageous, have their constraints due to availability and challenges in objective measurement (10, 11). The MSFC, for instance, omits bladder function, a critical quality-of-life aspect, due to the absence of a reliable measure. Similarly, minor EDSS changes from a 1.5 to a 2 can have profound implications for a patient’s quality of life (QoL), often overlooked in clinical trials (12).

Overall, the existing clinical outcomes provide a periodic functional snapshot in a limited number of domains or symptoms of importance to people affected by MS. Identifying both subjective and objective measures of functional domains and monitoring MS fluctuations over time will help interventions and treatments for MS overcome the hurdles of phase II and phase III, securing broader access to care.

There is increasing advocacy for PROMs, Patient-Reported Experience Measures (PREMs), and Patient Preference Information (PPI) which encompass active and passive data collection on functional domains of MS. These patient-generated data are gaining traction for their potential to enrich traditional measures and quantify the patient experience more precisely. Despite this, integrating PROMs into clinical trials and care faces challenges, necessitating consensus among stakeholders, including regulatory bodies, the pharmaceutical industry, clinicians, and insurers.

The adoption of more sophisticated metrics in clinical research is unfolding progressively. Regulatory bodies, such as the FDA, increasingly acknowledge the significance of PROMs for gauging treatment efficacy. This shift is exemplified by the acceptance of passive PROMs, like the use of Fitbit® devices, as exploratory outcome measures in studies such as SPI2 (13). This change also reflects a growing appreciation for the lived experiences of people with chronic conditions.

The SPI2 study, a phase 3 international placebo-controlled randomized control trial, was likely the first of its kind to incorporate remote activity monitoring as an exploratory outcome measure. This study aimed at evaluating the efficacy and safety of high-dose biotin in people with non-active progressive MS. Despite being a negative trial, with no significant difference between placebo and treatment groups, it revealed a decrease in steps in participants with worsening EDSS scores and slower 25-foot walk times. The successful implementation of remote activity monitoring in this large, international, multicenter, multi-language randomized trial with over 600 progressive pwMS was a significant milestone, showcasing the feasibility and value of such methods in extensive clinical research settings (13).

Similar to SPI2 trial, in another example of passive continuous monitoring of ambulatory function in MS, 100 individuals were tracked using Fitbit for a year (14–16). The study found significant variability in daily step counts, which correlated with EDSS scores. Notably, pwMS at all levels demonstrated wide variability. For example, those with an EDSS of 6 showed a broad range in the number of steps taken, from over 7,000 to merely 1,000, suggesting ambulatory variability under the same EDSS. The study, with an 82% retention rate, revealed that those with initial step counts below 4,700 had a fourfold higher risk of condition worsening. Even in participants with stable EDSS scores, notable step count changes were observed, indicating functional ability variations not detectable by standard clinical metrics. This highlights the potential of wearable technology in detailed MS disability monitoring and supports the inclusion of remote step count tracking as a novel outcome in MS research (15). In the same study (16), passive monitoring was employed to assess falls in pwMS, using questionnaires every three months. Falls are challenging to measure objectively, and literature suggests that self-reported recent falls are more predictive of future falls than complex measures (16). The study used average step counts and patient-reported assessments, specifically the MS Walking Scale-12 (MSWS-12), which evaluates how much patients believe MS affects their walking over four weeks. Findings revealed that those who reported a fall had lower average daily step counts and worse MSWS-12 scores compared to those who did not. It also identified MSWS-12 as a significant predictor of future falls within the year, demonstrating the efficacy of passive monitoring and patient-reported measures in understanding fall risks in MS (17, 18).

Urinary dysfunction and fatigue are significant yet complex challenges of MS management. Urinary dysfunction, impacting over 80% of pwMS, is frequently under-assessed and poorly represented by conventional measures. Fatigue, with its elusive nature and lack of an objective standard for measurement, primarily depends on PROs for evaluation. For instance, in a randomized placebo-controlled double-blind trial, the efficacy of three medications for fatigue was compared using the Modified Fatigue Impact Scale (MFIS) PRO as the primary endpoint (19, 20). The increasing use of smartphones enables frequent, real-time assessments of MS fatigue, potentially reducing recall bias associated with traditional, less frequent measures. Wearable devices may provide insights into fatigability and activity levels affected by subjective fatigue severity. Integrating remote fatigue measures with objective assessments of fatigability into a composite score could lead to a more comprehensive understanding of this symptom (21). Cognitive dysfunction, affecting up to 70% of people with MS, presents challenges in memory, attention, and executive functioning. Its subtle signs often lead to underdiagnoses. Cognitive assessments traditionally rely on PROs and tools like the SDMT (22–25). However, emerging digital technologies offer innovative, accessible ways for regular cognitive monitoring. Smartphone apps and online platforms enable real-time, user-friendly cognitive evaluations. Integrating these digital methods with conventional tests could improve cognitive impairment detection in MS, providing a fuller understanding of cognitive health changes over time (26, 27).

Looking ahead, the translation of this research into practical applications is envisioned, possibly through a closed-loop care model. This model is centered on the early detection of changes, prompt intervention, and sustained improvement in function. Continuous monitoring with multiple devices, although not the ultimate goal, is considered a valuable intermediary outcome, serving until a more comprehensive understanding and recognition of MS progression is achieved. However, moving forward some barriers have to be addressed. The digital monitoring needs to demonstrate appropriate early detection with reasonable sensitivity but very high specificity. False positives are an important issue especially for the patient with added burden of care and anxiety.



3 Lesson learnt from existing PROMs


3.1 PROMs global survey (a survey designed by and for pwMS)-WG1

The Working Group 1 of the Global PROMS Initiative focused on creating a survey designed by and for individuals with MS. The objectives were threefold: (1) to pinpoint and prioritize outcomes most significant to those affected by MS, (2) to offer guidance in identifying gaps within existing PROs, and (3) to establish a framework for developing new PROs crafted by individuals affected by MS. In 2020, the WG1 research team in close collaboration with pwMS members of the ECT, also comprising MS Societies’ representatives, shaped the survey’s content. The research WG1 team defined twenty-eight functional domains deemed most relevant to people with MS and conducted a pilot survey in 11 countries using six languages. Feedback received was incorporated to create the final survey, launched and disseminated worldwide.5 The survey’s objective aimed to empower individuals with MS to instigate positive change by assisting policymakers, researchers, and healthcare professionals in understanding what to monitor in MS and define outcomes in clinical trials. By the time of the ECF annual meeting (November 2023), over 2,300 surveys had been completed. At present the survey is closed and over 5,000 people living with the disease completed the online survey. Preliminary data analysis revealed a high interdependency among the 28 symptoms tested, with five clusters identified focusing on concentration, balance, anxiety, sensory changes, and sleep problems. The survey also highlighted gaps in current PROs, lacking the inclusion of symptoms considered important by people with MS, such as hearing impairment, weight control, social functioning, or immune vulnerability. The impact of side effects of therapies on people’s lives has also been raised as a significant and underestimated outcome measure that impacts on treatments’ decision. Additionally, the survey provided valuable insights into the personal experiences of pwMS for each symptom, as participants were invited to comment on the description of the 28 symptoms tested. A Delphi consensus study will utilize these qualitative analyses to modify the definition of each symptom, incorporating the patient’s voice into currently used clinical terminology.



3.2 Assessing the impact of multiple sclerosis symptoms – European MS platform

The European MS Platform (EMSP) is an umbrella organization for national MS organizations in Europe. EMSP’s strategic goals are to strive for better access to treatments, therapies and integrated care for pwMS across Europe, and to ensure that pwMS are involved in MS research and express their specific needs, that can then be integrated in the disease management.6 A previous recurrently conducted EMSP assessment, the MS Barometer, focused on the recording of the current management of MS across Europe. This survey demonstrated that there is low accessibility and reimbursement of Disease Modifying Treatments (DMTs) and symptomatic care and highlighted the need for a personalized approach for each person with MS.7

In order to understand which symptoms are affecting the daily life of pwMS, the EMSP launched the Impact of Multiple Sclerosis Symptoms (IMSS) survey. The IMSS survey aims to identify MS symptoms’ prevalence, clustering, burden and management, to investigate the relationship of the onset and severity of symptoms with the use of DMTs and symptomatic treatments, and to provide patient reported evidence that could enable the development of policies for QoL improvement.8 For this reason, data from 17,151 pwMS from 22 European countries were collected in 2023, via a digital platform. Collected data included, besides sociodemographic and disease-related parameters, the presence, frequency and severity of MS symptoms, the methods adopted by pwMS per symptom to care and manage their symptoms as well as the satisfaction and adequacy with how symptoms are being managed. The data are currently being analyzed. The IMSS survey aims to identify those symptoms that are not managed in a satisfying manner from the perspective of pwMS, which symptoms are the most debilitating for them, and which are affecting QoL the most. Thus, the results of this survey, together with the one developed by the PROMS initiative, is expected to provide recommendations for the use of relevant PROMs from clinical research to care.



3.3 The lack of scientific consensus on the use of PROs in MS clinical management-WG2

The integration of PROs in MS clinical care can enhance the understanding of individual experiences and contribute to personalized medicine. The lack of consensus on the use of PROMs in MS clinical management highlights the need for further research to identify PROMs used in clinical practice globally and reach a unified view for their targeted use for the different patients’ populations and individual. A literature review conducted in 2022 indicates that there is a limited number of PROs being collected and used in the clinical management of pwMS. Among 5,055 reviewed items from 2012 to 2021, only 37 met the selected criteria, emphasizing the limited attention to PROs in MS care. Notably, only 29% of the identified PROs were MS-specific, and conference abstracts accounted for a significant portion of the literature. Three measures of PRO encompassed a wide range of MS symptoms. Since more articles have been published in recent years, researchers have been attempting to determine whether the data might help recommend PROMs for different needs (1). The use in clinical practice of PROMs may exist but not make it to research publication or conference proceedings.

In MS care, PROs focus on patient-centric outcomes such as symptoms, disabilities, and QoL issues that patient experience. PROs in clinical trials and research, however, often prioritize clinician-centric data to meet statistical properties (validity, reliability etc.), primarily focusing on a single symptom. Work group 2 aims at emphasizing three primary roles for PROs in MS care: symptom detection and recording, treatment monitoring, and early prediction of disease progression.9 In this scenario, PROs enable a conversation in a Health Care Professionals (HCP)-pwMS interaction and promote shared decision making.

The variability of symptoms and QoL issues among people is typical of MS. Recognizing and treating the specific patterns experienced by individual patients is pivotal for personalized medicine. The variety of symptoms poses a significant challenge for creating PROs for monitoring disease progression. Personalized medicine refers to the identification and treatment of the specific symptoms and QoL difficulties that pwMS experience. SymptoMScreen (SMSS) is a PRO package that includes 12 functional domains most relevant to daily functions: mobility, dexterity, spasticity, body pain, sensation, bladder function, fatigue, vision, dizziness, cognition, depression and anxiety. SymtoMScreen uses 7-point Likert scales scoring for each functional domain. This impact questionnaire reflects functional changes that patients experience in daily life (28, 29). Examining data from SymptoMScreen reveals nuanced patterns in symptoms and progression, highlighting the significance of understanding individual variability (30).

The integration of PROs in MS care holds great promise for enhancing patient-centered care. However, their use in clinical trials and clinical practice has been quite limited because PROMs have been considered subjective and lacking of some fundamental qualities for a valid outcome measurements. The consequence has been the current lack of consensus and limited literature that necessitate continued research. The recommendations put forth by WG2 provide a roadmap for future initiatives, aiming at filling the gap between clinical research and care in the dynamic landscape of MS management. Additionally, aspects related to employment, including how work impacts on pwMS, absenteeism, presenteeism, and work quality, remain underexplored. Notably, the Work Productivity and Activity Impairment (WPAI) questionnaire represents a unique PRO that has seen some application and validation in MS contexts, suggesting an area ripe for further investigation (31–33). Identifying distinct groups of people with pwMS who share symptom patterns across functional domains and experiential knowledge, along with their interdependencies, will pave the way for a personalized application of PROMs from clinical trials to clinical practice and vice versa.



3.4 Screening of available registries and databases: preliminary analyses

The PROMS Initiative aims to conduct comprehensive screenings of available databases and registries to gather detailed insights into the content validity of existing PROMs. This effort will offer valuable information on how PROMs evolve along the disease trajectory and how they may differ across patient populations. The following available databases and registries case studies were presented at the 2023 Plenary Event meeting.


3.4.1 UK MS registry

The United Kingdom Multiple Sclerosis Register (UKMSR) is a registry effort focused on multiple sclerosis that has been active since 2011 (34). It consists of an internet portal where pwMS have an active role in providing longitudinal data on disease and non-related information, including demographics of the users, characteristics of the disease at onset, symptoms, and PROs resulting from the regular periodic administration of online questionnaires. Clinical information is also collected from the NHS and linked to the online patient data. In this study, they used the permutation testing approach (35), this retrospective and prospective registry involved 15,976 pwMS and analyzed two physical disability PROs scales: the Multiple Sclerosis Impact Scale (MSIS-29 v2) motor component (36) and the Multiple Sclerosis Walking Scale (MSWS)-125 (37). Data were collected over 132 months, from May 2011 to April 2022.

The UKMSR study showed a significant effect of disease clinical subtypes on PROs and their interaction with disease duration. PROs worsened over time for all subtypes, and each subtype’s PROs were statistically distinct from others at all times (34). The study also found that PROs can indicate future transitions to progressive subtypes; individuals transitioning to progressive forms had higher score during the relapsing–remitting phase than those who did not transition highlighting early disability in potential progressive cases. Additionally, it is crucial to note that PRO results could predict further impairment or disability scored by traditional measures such as EDSS, underscoring the potential of PROs to provide early indicators of disease progression (38). Overall, PROs can effectively capture varying physical patterns, both improvements and worsening over time and across subtypes. Illustrating their utility as valid, cost-effective, and easily applicable tools for measuring MS’s physical impact.



3.4.2 Swedish MS registry

Since 2000, the Swedish MS registry has provided a clinical interface that charts a patient’s medical history, including EDSS scores and treatments to monitor disease progression. The SMSreg Patient Portal, established in 2013 within the Swedish Neuro Registry, enables patients to oversee their health records, monitor their condition, and engage with healthcare providers for better self-management.

The Swedish MS registry (SMSreg) has collected extensive data from around 23,356 patients, including various metrics such as the EDSS, MSIS-29, SDMT, EuroQol-5D (EQ5D), Treatment Satisfaction Questionnaire (TSQ), Fatigue Scale for Motor and Cognitive functions (FSMC), and a comprehensive symptom checklist. This registry facilitates cross-validation of outcomes, longitudinal assessment for prediction, and links with national databases for comprehensive statistical analysis, including socioeconomics and comorbidities, enhancing MS research and treatment (39, 40).

The Swedish MS registry’s study confirms the correlation between the MSIS-29 and the EDSS, emphasizing the predictive value of early physical symptom changes for long-term MS management. Early initiation of disease-modifying treatments (DMTs) is linked to significantly better long-term physical outcomes in pwMS, demonstrated by EDSS and both the physical and psychological domains of MSIS-29 (41–44). The Swedish MS registry has demonstrated that PROMs can be successfully gathered by both patients and healthcare providers. The registry offers a rich and intricate array of data, presenting significant opportunities to cross-check and validate patient-reported outcomes. The importance and utility of current PROMs in the registry are highlighted as valuable tools for patient care and research.



3.4.3 Italian Barcoding MS initiative

In 2000, the Italian collection of MS clinical data started at different Italian MS centers in the framework of the Italian Multiple Sclerosis Database Network (MSDN) (45). Within this frame, since 2013, the Italian MS Society representing pwMS (“Associazione Italiana Sclerosi Multipla”-AISM) together with its foundation (“Fondazione Italiana Sclerosi Multipla”-FISM) have been engaged in promoting and funding data sharing initiatives. In 2014, FISM, in collaboration with the Italian MS clinical centers, promoted and funded the creation of the Italian MS Register, with more than 80,000 patients currently included in the Register (46).

AISM and FISM supported several data-sharing initiatives in the last years, promoting the development not only of the Italian MS Register, but also of databases to study different aspects of MS. This included initiatives such as the Italian Network of NeuroImaging (INNI) (47), the PROgnostic GEnetic Factors in Multiple Sclerosis (PROGEMUS) (48), the Multiple Sclerosis and COVID-19 (MuSC-19) platform (49), and Patient-Reported Outcome Measures for MS databases (PROMOPRO-MS) (50). Integration of PROMs with other outcomes will help to enable the holistic approach needed to unmask progression early in the disease. Therefore, the ambition today is to go even further, with a data integration initiative called the ‘BARCODING MS’,10 This initiative has been launched in 2022, with the aim of developing an integrated database of clinical, genetic, imaging and PROMS, to create a figurative ‘barcode’ as a multidimensional picture of the person with MS. Each individual barcode represents a newly diagnosed person with MS in Italy. Using machine learning approaches, an algorithm will be developed to identify factors responsible for disease progression. This initiative will help researchers develop and recommend future personalized treatments for pwMS.




3.5 Toward value-based healthcare: the case of PROMOPROMS database-WG4

WG4 (Healthcare Systems and Policies) is working to generate guidelines for incorporating PROMs into healthcare systems. The main objective is therefore to improve patient satisfaction and elucidate reflections on the relationship between cost/efficacy of healthcare systems.11 This group is therefore characterized by a number of objectives such as translation of standardized data into a performance measure (PRO PM) that are adequate to capture the results most relevant for improving long term quality of life. Another important objective is to develop PRO PM in innovative reimbursement models as well as regulatory frameworks and clinical decision support algorithms. In this way, there could be a potential impact on tailoring healthcare for pwMS. Recent activities that are focused on this topic include development of semi-structural interviews at MS advocacy groups from high-income and middle-to-low-income countries in terms of the current uptake of PROs in their healthcare systems and their use as quality-of-care indicators for helping the policy decision-making. This included representatives (n = 6) of 5 MS organizations (Belgium, Denmark, UK, US and Canada) who were asked to participate based on their understanding of advocacy and their national policy landscape. Prior to carrying out a semi-structured interview, the official website of the subsequent MS organization was analyzed. Transcripts were analyzed and coded with NVivo.12 Currently, this preliminary analysis is complemented by additional interviews in underrepresented areas such as South Africa, Tunisia, Iraq, Egypt, Uruguay and Argentina. In this preliminary analysis, the authors have been able to demonstrate that MS organizations use both qualitative and quantitative data to advocate for change when negotiating with health policymakers, however, the knowledge and use of PROs by policymakers is still limited. Information gathered through patients’ organizations offers a unique viewpoint on perspectives of the families and patients that could later on influence policy. The unique methodology that is applied in such patients ‘organizations are focus groups, interviews, storytelling, surveys, and collections of personal experiences through websites and social media. Another important possibility offered by patients ‘groups is representativeness, although still some minorities are underrepresented even in this group of patients (51). However, further research and effort are required to identify the PROMs that can help policymakers understand the QoL of MS patients and caregivers, as well as the quality of care provided, in order to guide their decisions based on the identified needs and the concept of value-based healthcare.




4 The opportunity of digital PRO measures (e-health) – WG3

Digital tools have the potential to collect longitudinal data on several functional domains and help implement a more holistic approach to unmask unrecognized progression even early in the disease. Within the PROMS Initiative, the WG3 developed a “living,” updated library for eHealth tools, built on the MS Data Alliance Platform.13 The purpose of the catalog is to obtain an exhausting landscape analysis of eHealth tools available to pwMS, helping to identify gaps and inspire future directions for clinical validation and development. This dynamic, open resource is designed to support the PROMS Initiative to identify and select the most relevant eHealth tools able to measure over time functional domains that matter most to pwMS (WG1 survey). The focus of these tools is on the ongoing design, research, and utility for pwMS, with a particular emphasis on collecting PROMs. The eHealth catalog includes not only patient-reported outcomes – mainly in the form of questionnaires or numeric scales, but also patient-centered data collected actively or passively via smartphones or dedicated wearable sensors (52, 53). The latter allows to collect quantitative and qualitative data without requesting formal self-testing, such as measures of mobility during daily living activities. Moreover, a passive monitoring approach would allow reducing burden on the patient, providing more ecologic measures and improve adherence limits of procedures requiring active participation (54). Among studies investigating passive monitoring, Mobilise-D, a 5-year project (2019–2024) funded by the Innovative Medicines Initiative (IMI), aims at integrating digital mobility outcomes of gait to key clinical measures, advocating for regulatory and clinical endorsement (53). The project, mainly focused on objective measures of mobility that are relevant across several medical conditions (54), involves a substantial sample of 2,400 individuals across four key disease cohorts: Chronic Obstructive Pulmonary Disease (COPD), Proximal Femoral Fracture (PFF), Parkinson’s Disease (PD), and MS (53). For PwMS, the approach includes passive gait monitoring for one week using a wearable sensor, repeated at semi-annual intervals over two years. Mobilise-D is actively liaising with regulatory bodies, such as EMA and the FDA, to align the mobility assessment tools with clinical trial requirements and integrate them into mainstream clinical practice, reflecting a commitment to regulatory compliance and the advancement of healthcare technologies (53). Taking into account the difficulties in harmonizing measures obtained from different technologies (54), the clinical validation study included two different but methodologically equivalent wearable sensors, according to an agnostic device approach proposed in a technical validation phase (55). The use of sensors allowing to measure several gait parameters, beyond step count, may enhance the precision of mobility evaluations, offering insights critical for personalized healthcare strategies and better understanding of mobility-related disease progression or fall prediction. Within Mobilise-D, patient and public involvement and engagement (PPIE) activities have been developed to ensure that the technology proposed will be inclusive, clinically relevant and responding to the needs of the included groups (56).

In this era of digital transformation, through PROMS ECT, pwMS will be engaged to ensure the necessary level of acceptability required for successful selection and use of digital tools and related data collection. The catalog remains a dynamic resource, with the potential for expansion and refinement to better serve the eHealth community.


4.1 Smartphone-enabled mobile health: the promise and challenges in patient care

Mobile health (m-Health) technology holds considerable promise for enhancing patient care, offering a way to monitor health outside traditional clinical environments. Smartphones, equipped with an array of sensors, can conveniently gather data that more accurately reflect a patient’s daily life and abilities. This real-time health monitoring can potentially transform disease management and patient engagement in their own care. However, the integration of m-Health into routine practice poses its own set of challenges. Ensuring that patients accept these technologies and adhere to them, over prolonged periods, particularly when it comes to actively participating in tests and assessments, remains a substantial hurdle.

Adherence and retention rates are pivotal indicators of the effectiveness of m-Health applications, especially in unsupervised settings like remote research or consumer markets. These metrics tell of how consistently patients engage with health apps when not directly overseen by healthcare providers. While studies of different durations have demonstrated that sustained adherence to smartphone-based assessments can be achieved by a majority of participants in a supervised research context, reports from naturalistic settings have shown varying patterns of app usage over a 12-week period, overall indicating that user engagement can significantly drop off as time progresses. In a broader market context, retention rates reveal that within 90 days, healthcare apps retain only 31% of their users, and this figure decreases further over the course of a year (55, 56).

M-health technology, while poised to transform health monitoring and management, faces the persistent challenge of sustaining user engagement over time. Achieving long-term adherence to smartphone-based health assessments is multifaceted; although some platforms have shown success in short-term studies (57, 58), maintaining consistent participation over longer periods reveals divergent adherence patterns. Passive data collection methods via smartphones, leveraging the continuous recording and processing of accelerometer signals could ease participant burden and enhance adherence, while simultaneously yielding detailed, quantitative insights into patient motion behavior. Thus, developing strategies to bolster user’s acceptance and retention is essential to harness the full potential of m-health innovations.



4.2 Advancing patients acceptance of digital tools: the case of MSCopilot®

The MSCopilot®, a digital medical device explicitly developed for MS management, stands at the forefront of technological innovation in healthcare in the views of its developers. The device has undergone clinical validation involving 220 participants across 12 MS centers, demonstrating correlation with clinical standards MSFC and EDSS. This validation is backed by the publication of three peer-reviewed articles in reputable journals (59–61) see the new pubblication added in the reference part.

MSCopilot® has confirmed its clinical performance through post-market activities. In terms of research integration, MSCopilot® is part of three Phase II/III and long-term extension studies ensuring its ongoing evaluation and improvement. This involvement is complemented by a continuous scientific communication pipeline, disseminating findings through peer-reviewed journals and international conferences.

While MSCopilot® has demonstrated clear benefits within controlled clinical study environments, real-world application presents a different challenge, with a notable decline in user engagement over time. This discrepancy underscores the importance of persistent assessment and refinement of the tool to ensure it remains effective and relevant to patients’ daily needs, thereby sustaining their long-term engagement. In response to these challenges, a robust conceptual framework has been established to bolster the acceptance of digital health solutions. This strategic approach seeks to harmonize the device’s features with the actual health-related behaviors and routines of patients, thereby facilitating seamless incorporation into their daily management of MS and overall healthcare journey.

To foster its commitment to patient-centered care, the MSCopilot® is involved in several key studies aimed at enhancing its utility and validating its benefits. The “MSCopilot DETECT” is an international, multicenter, longitudinal study enrolling 314 patients to assess the device’s capacity to detect worsening disability. “MSCopilot LOTUS,” another significant initiative, is a large-scale longitudinal cohort study that includes 8,000 patients across the US and EU. It aims to gather real-world evidence on functional evolution and quality of life while also monitoring treatment satisfaction and modifications. Lastly, “MSCopilot BOOST,” a French multicenter study, involves 208 patients in a comparative, randomized, and longitudinal trial. It focuses on developing and validating a fatigue management module along with a physical activity recommendation engine to mitigate fatigability.

These case projects, presented during the 2023 Global PROMS Plenary Event, stimulated discussion on the effort needed to demonstrate and refine digital tools practical benefits, thereby fostering patient acceptance and enhancing the integration of digital tools into clinical care.

that the digital solutions provided align closely with individual patient needs and experiences.




5 Statistical challenges and perspectives


5.1 PRO measures and type 2 error in MS clinical trials

In the realm of clinical research, the statistical analysis encompasses a critical evaluation of potential errors, notably Type-2 errors, which represent instances where a true effect is falsely deemed non-significant. This type of error is particularly consequential in clinical trials as it can result in the erroneous rejection of a beneficial treatment due to the test’s failure to recognize a genuine effect. The implication that Type-2 errors are more significant than Type-1 errors underscores the importance of designing studies with sufficient power to detect true changes, ensuring that effective treatments are accurately identified and adopted into clinical practice. This error can stem from multiple sources, particularly the selection process, which includes the gathering and assessment of PROs. These PROMs are crucial as they capture patients’ experiential knowledge with the treatment. The development of these measures, as well as their performance, can significantly influence the occurrence of Type-2 errors. Furthermore, the analysis dives into context-specific issues that can skew results, such as the distribution properties of the data and the dependence of responses that may vary according to different patient groups or study conditions. The methodology employed in the analysis of PRO measure data is dissected, with an emphasis on selecting the right statistical methods and determining the appropriate level of data granularity to interpret results accurately.

To address these issues, a set of recommendations have been proposed, including the coordination of targeted programs dedicated to this specific area of work. Additionally, the routine implementation of advanced psychometric methods is advised to enhance measurement precision. Lastly, there is an opportunity to substantially improve the quality of PRO measurement, contributing to the overall improvement in clinical research methodologies.



5.2 New statistical approaches to analyze multiple outcomes

Clinical trials traditionally rely on a single primary endpoint and a single null hypothesis to determine the treatment effect, which is considered as an average effect across all enrolled participants. However, there has been a shift toward a more refined approach with the proposal of composite endpoints that allow for the consideration of multiple outcomes. This evolution in methodology underscores the need to move away from one-size-fits-all results toward a more personalized understanding of clinical efficacy that takes into account individual patient preferences and variations.

Innovative statistical methods are being introduced in clinical trials, particularly from the field of oncology, which allow for the evaluation of multiple outcomes through the creation of a prioritization list. This new approach requires patients to actively participate by determining their own personalized priority list for treatment outcomes and the PROMS survey will provide important insights in this direction. Consequently, the computation of the treatment effect is tailored, taking into account the individual patient’s prioritized outcomes, thereby introducing a level of personalization into the statistical analysis of clinical trials (62, 63).

This new method describes a treatment effect estimate called the “net chance of benefit,” which is calculated based on pairwise comparisons among all randomized patients within a clinical trial. Tailored for versatility, it assesses any variable type such as continuous data, time-to-event statistics, binary outcomes, and categorical variables and initially addresses single outcomes, yet its real strength lies in its adaptability to multiple outcomes, which are assessed according to their ranked significance. This approach hinges on a pairwise comparison of observed outcomes for each patient, assigning a score that reflects whether the treatment or control is favored, or if the result is neutral. The aggregate of these scores, normalized by the number of comparisons, yields a delta (Δ) value, which provides a quantifiable net benefit of the treatment. A Δ of zero suggests no discernible treatment effect, whereas a Δ of one indicates complete favorability toward the treatment over the control, and conversely, a Δ of negative one indicates the opposite.

This new method marks a step toward personalized healthcare by ensuring that treatment assessments in clinical trials consider the unique priorities of the different target patient populations, particularly through PROs, advocating for a more patient-reported and inclusive approach in research.




6 The industry’s perspective

From the industry perspective, utilizing PROs offers significant potential value and opportunities, especially in detecting subtle aspects of unrecognized disease progression that are not easily identified through traditional clinical measures. The industry is tasked with navigating the challenges associated with standardizing and integrating PRO measures, striving to facilitate and support a cohesive and unified approach that aligns with the broader healthcare objectives and regulatory standards.

PROs are positioned to significantly change the development of future MS drugs, spanning from research to clinical application. They are instrumental in validating new hypotheses about the course of MS and aiding in the development of biomarkers enabling the holistic approach needed to improve prognosis, prevent and treat progression and improve lives of pwMS. PROs also enable a more precise definition of unmet needs, thereby refining the identification of target patient populations. Additionally, they have the potential to evolve the conduct and efficiency of future clinical trials through more sensitive outcome measures and novel endpoints, optimizing trial design, duration, and size to better address disease progression. Lastly, PROs are key to capturing the wider effects of unrecognized disease progression on patient’s lives, including their role participation, work productivity, and health-related quality of life (HRQoL), which are critical factors for HTA bodies when evaluating the daily impact of the disease on patients.

PROs are crucial for the development of future MS drugs and collaborations involving multiple stakeholders and the active participation of all parties are essential for aligning the industry on the use and measurement of PROs.



7 The regulatory agency’s perspective (European Medicines Agency)

Patient Experience Data (PED) is collected through various patient engagement activities and methodologies, capturing the patients’ experience of their health status, symptoms, disease course, treatment preference, quality of life and impact of healthcare. PED can encompass quantitative data like PROs and PREMs and qualitative data collected via various patient engagement activities such as focus groups.

Enhancing patient relevance in evidence generation for medication approval and monitoring is a key priority of the EU Regulatory Network,14 which includes EMA. Despite progress, the systematic integration of PED into all aspects of medicine development and regulation is incomplete. There is a stakeholder agreement on PED’s importance for developing medicines and assessing their risks and benefits and calls for further guidance.

PED is crucial for neurology medicines development, reflecting patients’ unique insights into living with conditions and treatment impacts. During the evaluation phase, PED gathered using reliable and validated methods enriches knowledge to support primary and secondary endpoints in clinical trials, especially when harder and more quantifiable endpoints are not fully developed and have not reached maturity. For example, PED might yield insights for development of better measures of disease progression. In post-authorization phases, PED becomes a part of real-world data collection in registries, informing ongoing evidence generation for neurology products.

A multi-stakeholder workshop held in 2022 by EMA identified the need for a common understanding of PED in the EU, alignment among decision-makers, and cooperative action. It highlighted the necessity for clear regulatory guidance, transparency in PED assessment, and important links to the digitalization of health data to advance PED integration in medicines development and regulatory decision-making.

EMA is advancing on PED by building on the outcomes of the 2022 workshop. Collaboration with multidisciplinary experts across agencies and EU network is key to coordinating activities. EMA also supports the global development of PED and contributes to ongoing work on guidelines at the level of ICH.

In 2024 EMA will publish a reflection paper for public consultation, outlining an EU approach to generate, collect and analyze PED. All stakeholders will be able to contribute their views during the consultation process.

In parallel, EU regulators will explore how best to better reflect PED within scientific assessment reports including how PED is evaluated and used benefit/risk decision-making.

The digitalization of patient-generated health data is being integrated with ongoing activities within the European Health Data Space (EHDS) and is part of the Big Data work plan running from 2022 to 2025. The patient perspective is vital and will continue to be collected and utilized in these forums. Collaboration is underway with the EMA/HMA Big Data Steering Group (BDSG), and the BDSG work plan has been updated to include actions on PED.



8 Discussion and future strategic direction

The value of PRO and PROMs in identifying unrecognized progression and their potential as primary endpoints in clinical trials for treatment is acknowledged. There is a consensus on the importance of patient-generated data to complement traditional clinical measures and enhance the quantification of the patient’s experience. PROMs could redefine state-of-the-art in tracking or unmasking unrecognized progression through collaboration among clinicians, patients and other stakeholders. They may also revolutionize the development of future drugs by providing new hypotheses on MS course, defining unmet needs with greater precision, and improving efficiency in clinical trials. Despite their promise, the limitations in available PRO tools must be acknowledged.

To realize the added value of PROMs in identifying unrecognized progression, there is an essential need to progress research to deep phenotype pwMS experiential knowledge, dominant functional domains and their interdependencies, across disease journey and progression toward a personalized approach for the different target patients’ population. Measures should be differentiated based on each patient’s sociodemographic profile, inclusivity, and level of disease progression, while reflecting individual disease expectations. It is important to ensure that the aspects significant to patients align with the benefits they receive and that these are validated for their impact on enhancing quality of life. The meeting highlighted the need for further research toward a more targeted (personalized) use of PROMs for the different patients’ populations and individual from clinical trials to care. Deep understanding of pwMS experiential knowledge through WG1 survey and use of appropriate PROMs will contribute to personalized medicine. Targeted approaches with relevant PROMs will ensure clinical trials and clinical practice is aligned with patient values. Risk of confounding in clinical trials will be reduced through using PROMs that account for the underlying heterogeneity of disparate subgroups of pwMS. The current challenges in applying the same PROMs from clinical trials to care include the need for more incremental measurements beyond snapshots of function to capture subtle disease progression. Objective measures for monitoring functional domains over time could facilitate the passage of MS interventions through clinical trial phase II and III, improving access to care. Acceptance from all stakeholders, which include regulatory bodies like the FDA and EMA, pharmaceutical companies, healthcare providers, insurance agencies, and crucially, the patients themselves, is crucial. Health authority engagement is also vital for generating guidelines and recommendations with emphasis on the adoption of measures for clinical trials to be cascaded to clinical practice and vice versa.

To address the challenges of using PROMs from clinical trials in care, it is essential to overcome practical barriers such as the lack of valid, reliable, and responsive PRO measures with translations for global use. Enhancing engagement with health authorities can lead to better guidance and recommendations for adopting clinical practice measures within the MS community. Furthermore, clinical trials need to incorporate new methods that quantify treatment effects, taking into account multiple outcomes and patient preferences for a more patient-oriented approach, acknowledging that different patients have varying priorities.

To tackle the challenges in applying PROMs from clinical trials to care, collaborations are needed to validate PRO across various research initiatives, allowing data sharing without creating multiple instruments. Synergies with initiatives like the PROMS and EMSP surveys are crucial for comprehensive data collection. There is a need to address the risks of type-II errors in PROMs in clinical trials and ensure validity in fit-for-purpose PROMs, focusing on content validity. Advancing PROMs quality and incorporating routine advanced psychometric methods is essential for accurate outcome measurement.

The current digital era offers an abundance of tools, such as apps and wearables for data collection, allowing for active and passive tracking of changes over time. It is crucial to involve patients in the development of these digital devices, ensuring they report experiences and preferences that meet their needs for successful data collection and usage.

The PROMS initiative’s success hinges on developing a globally scoped, innovative survey in multiple languages for pwMS, aiming for widespread contributions. This data is instrumental for understanding functional domains and their interdependencies, guiding a Delphi study to pinpoint research gaps. Despite the absence of a scientific consensus on PROMs’ role, the initiative studies up to four measures that meet inclusive criteria for broad stakeholder acceptance.

The PROMS initiative has been mapping existing eHealth tools for monitoring various domains of interest. Work is ongoing to improve interoperability and patient acceptability of these tools. Additionally, an invitation to a November meeting in Madrid aims to boost the integration of PROMs in health policy both in Europe and globally. This meeting will advance the messages from the last working group of the PROMS initiative focused on healthcare systems.

Despite differences in point of view, during the 2023 Global PROMS Plenary Event, relevant stakeholders agree that PROMs, and the PROs that they yield, have not reached their full potential for delivering benefits to pwMS and the healthcare continuum. Reaching a consensus, rather than a standardization (the meeting indicated that One Size Does Not Fit All) of the PROMs’ use necessitates the establishment of appropriate incentives and enhanced multi-stakeholder collaboration. The PROMS Initiative represents indeed the pre-competitive platform promoted with the aim to reach a consensus, a unified view on PROMs, which also helps to prevent the proliferation of scales and facilitate the sharing of data. Addressing practical barriers to the use of PRO measures is also crucial; first enabling research with pwMS input is instrumental to ensure the availability of PRO measures that are reliable and with high content of validity (also including versions in multiple languages) (51). This of course also raises the point that the other stakeholders (e.g., regulators and payers) must be involved early in discussions on how to generate PED that can be acceptable for different regulatory and reimbursement purposes, tailored to the different target populations and welcome the opportunities provided by the digital transformation of research and healthcare (e.g., collection of real-world evidence through digital devices). Overall one of the primary objective of the PROMS Initiative is to qualify scientifically the active and passive PROMs that will be identified with an accurate validation process that meets the expectations of all the relevant stakeholders. This is in line with the participatory governance of the PROMS Initiative. As far as digital tools, we acknowledge the potential difficulty of implementing them globally and the accessibility problems will be a key criteria for the selection of the specific algorithm.



9 Closing note from PwMS: designing with the end in mind

The field of PROs and PROMs is developing at speed and PROs have the potential to facilitate communication with a person’s clinical team and increase involvement in decision-making for treatment and care. At the same time, there are several notes of caution. There are known differences in which PROs/PROMs are used (and how they are used) between clinical trials, clinical practice, and healthcare governance systems. This heterogeneity introduces important ethical considerations that are influenced by PRO content and implementation context. One must ensure ethical preparedness to emerging innovations in PRO usage that align with moral values and support the welfare of pwMS. Technological advances in monitoring and data capture, and the likely increasing influence of artificial intelligence systems, means there is a need for horizon scanning to embed ethical principles around PROs. We must fully consider how PROs could have a negative impact and drive further health inequalities. If there is a potential to empower, we must consider the potential to disempower. If there are opportunities to increase system efficiencies, we must explore the potential for increased burden for pwMS. If PROs can enable increases in day-to-day support in living with the condition, how can we explore the potential for support to be taken away? Moreover, enhanced global connectivity means data can be shared easily between stakeholders, so it is imperative that data sharing is appropriate, proportionate, and subject to informed consent. Co-designing MS-specific PROs with pwMS is encouraged to ensure that healthcare systems look more broadly than pharmacological or behavioral interventions to reduce or monitor functional impairments. PROs should also be used to inform how a pwMS participates in daily life. PROs should demonstrate an appreciation of the wider determinants of health and pwMS’ opportunities to explore meaningful contributions within the communities they live.
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4   European Medicines Agency (EMA) Reflection paper on the use of patient reported outcome (PRO) measure in oncology studies. EMA/CHMP/292464, June 2014. Available at: https://www.ema.europa.eu/en/documents/other/appendix-2-guideline-evaluation-anticancer-medicinal-products-man_en.pdf.

5   Measuring what matters to people with MS. https://proms-initiative.org/measuring-what-matters-to-people-with-ms/.

6   European Multiple Sclerosis Platform (EMSP): https://emsp.org.

7   MS Barometer 2020, European Multiple Sclerosis Platform: https://msbarometer.eu/2020.

8   Impact of Multiple Sclerosis Symptoms (IMSS), European Multiple Sclerosis Platform: https://emsp.org/projects/impact-of-multiple-sclerosis-symptoms-imss/.

9   https://www.prognosisresearch.com/progress-framework

10   https://emsp.org/news/barcoding-ms/

11   WG4 Healthcare System and Policies. Available at: https://proms-initiative.org/wg4/.

12   https://lumivero.com/products/nvivo/

13   https://msda.emif-catalogue.eu/

14   European medicines agencies network strategy to 2025.https://www.ema.europa.eu/en/documents/report/european-union-medicines-agencies-network-strategy-2025-protecting-public-health-time-rapid-change_en.pdf
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