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Objective: Patients have unique insights and are (in-)directly affected by each decision taken throughout the life cycle of medicinal products. Patient preference studies (PPS) assess what matters most to patients, how much, and what trade-offs patients are willing to make. IMI PREFER was a six-year European public-private partnership under the Innovative Medicines Initiative that developed recommendations on how to assess and use PPS in medical product decision-making, including in the regulatory evaluation of medicinal products. This paper aims to summarize findings and recommendations from IMI PREFER regarding i) PPS applications in regulatory evaluation, ii) when and how to consult with regulators on PPS, iii) how to reflect PPS in regulatory communication and iv) barriers and open questions for PPS in regulatory decision-making.
Methods: PREFER performed six literature reviews, 143 interviews and eight focus group discussions with regulators, patient representatives, industry representatives, Health Technology Assessment bodies, payers, academics, and clincians between October 2016 and May 2022.
Results: i) With respect to PPS applications, prior to the conduct of clinical trials of medicinal products, PPS could inform regulators’ understanding of patients’ unmet needs and relevant endpoints during horizon scanning activities and scientific advice. During the evaluation of a marketing authorization application, PPS could inform: a) the assessment of whether a product meets an unmet need, b) whether patient-relevant clinical trial endpoints and outcomes were studied, c) the understanding of patient-relevant effect sizes and acceptable trade-offs, and d) the identification of key (un-)favorable effects and uncertainties. ii) With respect to consulting with regulators on PPS, PPS researchers should ideally have early discussions with regulators (e.g., during scientific advice) on the PPS design and research questions. iii) Regarding external PPS communication, PPS could be reflected in the assessment report and product information (e.g., the European Public Assessment Report and the Summary of Product Characteristics). iv) Barriers relevant to the use of PPS in regulatory evaluation include a lack of PPS use cases and demonstrated impact on regulatory decision-making, and need for (financial) incentives, guidance and quality criteria for implementing PPS results in regulatory decision-making. Open questions concerning regulatory PPS use include: a) should a product independent broad approach to the design of PPS be taken and/or a product-specific one, b) who should optimally be financing, designing, conducting, and coordinating PPS, c) when (within and/or outside clinical trials) to perform PPS, and d) how can PPS use best be operationalized in regulatory decisions.
Conclusion: PPS have high potential to inform regulators on key unmet needs, endpoints, benefits, and risks that matter most to patients and their acceptable trade-offs. Regulatory guidelines, templates and checklists, together with incentives are needed to foster structural and transparent PPS submission and evaluation in regulatory decision-making. More PPS case studies should be conducted and submitted for regulatory assessment to enable regulatory discussion and increase regulators’ experience with PPS implementation and communication in regulatory evaluations.
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1 INTRODUCTION
Patients have unique, experience-based insights into their disease and treatments. As end-users of treatments, patients are or will be (in-)directly affected by each decision taken throughout the life cycle of these treatments (MEDICAL DEVICE INNOVATION CONSORTIUM MDIC, 2015; Muhlbacher and Kaczynski, 2016; Marsh et al., 2018). Prior research has revealed that the incorporation of patients’ views in decisions that affect them is not only warranted from an ethical point of view but may also improve the quality of decision-making and increase likelihood that decisions are supported by the patient population (van Til and Ijzerman, 2014; Danner et al., 2011; Egbrink and IJzerman, 2014; Hauber et al., 2013; Craig et al., 2017; Mott and Najafzadeh, 2016; Brooker et al., 2013; Dirksen, 2014; Mühlbacher and Johnson, 2017; The patient’s voice in the evaluation of medicines, 2013). One key stage in the process of bringing a treatment to market and the patient is the regulatory evaluation, where a medicinal products’ benefits are balanced against its risks and uncertainties.
In Europe, the European Medicines Agency (EMA), which is the central responsible regulatory body to authorise and monitor medicines in the European Union (EU), involves patients and consumers in different ways: i) having patients as members in its Management Board and some scientific committees, ii) consulting patients on specific requests by the scientific committees and working parties, iii) asking patients to review written information on medicines, and iv) involving patients in the prepation of regulatory guidelines and in the Agency’s conferences and workshops (European Medicines Agency, 2022a). In the US, the US Food and Drug Administration (FDA) is the regulatory authority responsible for the evaluation of human and veterinary drugs, biological products, and medical devices, and has set up a patient-focused drug development initiative. This initiative consists of public meetings that aim to obtain the patient’s perspective on specific diseases and treatments. In addition, the FDA also hosts externally led (informal) meetings in selected disease areas that allow patient organizations, patients, and caregivers to discuss their disease and symptoms (US Food and Drug Admini stration, 2020). Both EU and US regulators also increasingly encourage the use of Patient Reported Outcomes Measures (PROM)s. Patient Reported Outcomes (PROs), elicited via PROMs, provide important information on treatment effects and are increasingly included as endpoints in clinical trials (Teixeira et al., 2022). This enables patients to report their experience with regards to generic health or disease outcomes as well as disease specific burdens and treatment side-effects (US Food and Drug Administration, 2021; European Medicines Agency, 2022b; Teixeira et al., 2022). While the patient engagement methods that are currently most applied by regulators (patient consultation and PROMs), aim to understand and assess concepts that are of importance to patients, they typically do not provide (relative) weights for different health and disease outcomes or other treatment attributes that allow for trade-off calculations. The use of patient preferences assessed via patient preference studies (PPS), which can be used to serve this exact purpose, is therefore increasingly being recognized as a highly complementary method to inform decision-making regarding treatments throughout their entire life cycle, from development to use in clinical practice (The PREFER consortium, 2022), including during regulatory evaluation and decision-making. PPS provide qualitative and quantitative evidence from patients on the relative importance of what matters to patients and provide information on patients’ views about the acceptability of trade-offs between treatment characteristics, or other attributes of treatments or health interventions.
Stakeholder research has shown the potential value and importance of incorporating patient preferences considering that the views of the end user are crucial (van Overbeeke et al., 2019a; Whichello et al., 2019; Janssens et al., 2019a). Regulators in particular have expressed that the use of patient preferences could help improve their decision-making as it adds unique views and experiences related to both the disease and the treatment (effects) being evaluated (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). Patients often value and weigh aspects differently than regulators (or clinicians) and could indicate as such the importance of certain disease or treatment aspects that otherwise could be overlooked (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). Insights regarding what effects and endpoints a patient would find to be important to them would be difficult or impossible to know from a purely regulatory viewpoint and could therefore add or even change regulators’ overall views and conclusions (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). Concretely, patient preferences could support regulatory assessment by improving the understanding of i) the disease burden and unmet needs, ii) the relevance of primary and secondary endpoints to patients (Janssens et al., 2019a), iii) the relevance of specific side effects, and iv) the importance of potential improvements claimed by the applicant (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). To this end, PPS need to be robust, methodologically strong, transparently reported, and well considered as a condition to be valuable to inform decision-making (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019).
In this way, PPS can complement the aforementioned methods (direct engagement with individual patients or patient associations, and PROMs) that capture patients’ views and experiences useful in regulatory decision-making. The term Patient Experience Data (PED) is increasingly used by both the EMA and FDA as an umbrella term that includes these different types of patient data including PROs, direct patient engagement, patient preferences, and other relevant patient data (US Food and Drug Administration, 2021; European Medicines Agency, 2022b). An overview of definitions and types of PED is provided in Table 1.
TABLE 1 | Terminology: patient experience data and related definitions.
[image: Table 1]Recent regulatory advances in the realm of PPS include the identification of PPS as a key area in EMA’s regulatory science strategy for 2025 (European Medicines Agency, 2023a). Besides this, the EMA together with the International Council for Harmonization of Technical Requirements for Pharmaceuticals for Human Use (ICH), has published a reflection paper supporting opportunities for the development of new ICH guidelines to foster a globally harmonized approach for the inclusion of patient preferences in a way that is methodologically sound and sustainable for both regulated industry and regulatory authorities (The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use ICH, 2020). Thus far, there are only a few published examples on the use of patient preferences in regulatory decisions, and these have mainly come from the US (3% approvals used a PPS between 2017–2020) with very few examples from the European Union (EU) (The PREFER consortium, 2022). For example, in the US, the FDA recently approved a tympanostomy delivery system in which a PPS determined the performance threshold to use as the primary endpoint in the pivotal clinical trial for the procedure (The PREFER consortium, 2022).
In 2016, a six-year European public-private partnership collaboration under the Innovative Medicines Initiative (IMI), called “PREFER”, was initiated. The IMI PREFER project aimed to develop recommendations on how to assess and use PPS in medical product decision-making, including in the regulatory evaluation of medicinal products. To this end, IMI PREFER undertook a series of qualitative research studies to examine stakeholder views towards PPS and conducted patient preference case studies to assess the usefulness of different patient preference methods in different disease domains (The PREFER consortium, 2022).
One of the key outcomes of the IMI PREFER project was the development of a PPS framework and recommendations for PPS design, conduct, analysis, and interpretation (The PREFER consortium, 2022). This PPS framework has been assessed by the EMA and the European network for Health Technology Assessment (EUnetHTA), and has received a positive qualification opinion in April of 2022 by EMA’s Committee for Medicinal Products for Human Use (CHMP) (European Medicines Agency, 2021a; European Medicines Agency, 2021b; IMI PREFER, 2021). This qualification opinion highlights the regulatory acceptability of the use of PPS in the development and assessment of medicinal products (European Medicines Agency, 2020; European Medicines Agency, 2021a). More concretely, the PREFER framework, which was assessed in the EMA qualification, consists of three components, and aims to inform PPS research teams on key considerations when designing, conducting, and applying the results of a fit-for-purpose PPS, and guide decision-makers when assessing and using PPS results to inform medical product decision-making. Over the past years, also the FDA has taken a pro-active position in outlining its interest in PPS use in treatment development and evaluation, such as via the development of guidance documents and organization of public workshops on PPS usage in regulatory environment (Ho et al., 2015a; Patient-Focused Drug Development, 2018; US Food and Drug Administration, 2020a; US Food and Drug Administration, 2020b; US Food and Drug Administration, 2022). The FDA’s recent draft guidance on benefit-risk includes, for example, considerations for PED and PPS in benefit-risk assessments (Food and Drug Administration, 2021).
Despite these positive steps forward from regulators, there is a need for more information and evidence-based insights towards all stakeholders involved in and affected by regulatory decision-making (including drug developers, researchers, regulators, Health Technology Assessment (HTA) bodies, and patients) on how PPS results can be used and communicated in regulatory evaluation and decision-making (Table 2). Such clarity is important to steer the design and incentivize conduct of PPS and thereby, R&D efforts to areas of unmet medical needs and the selection of endpoints in clinical testing that matter most to patients.
TABLE 2 | Rationale and potential implications of this paper. IMI, Innovative Medicines Initiative; PPS, patient preference studies.
[image: Table 2]The aim of this paper is to summarize findings and recommendations from the IMI PREFER project regarding patient preferences in regulatory evaluation and decision-making, and in particular:
• Applications for PPS in regulatory evaluation;
• When and how to consult with regulators to foster implementation of PPS in the regulatory evaluation process;
• How PPS could be reflected in regulatory documents and communication;
• Barriers and open questions for the use of PPS in regulatory decision-making.
2 METHODS
IMI PREFER adopted a mixed-methods stakeholder driven research design to develop recommendations relevant to the use of PPS results in the regulatory context. In particular, the research activities conducted within IMI PREFER that directly informed the recommendations included six literature reviews (Janssens et al., 2019b; van Overbeeke et al., 2019b; Russo et al., 2019; Soekhai et al., 2019; Whichello et al., 2020a; Whichello et al., 2020b), 143 individual interviews (Janssens et al., 2019a; Whichello et al., 2019) and eight focus group discussions (van Overbeeke et al., 2019a) with patients, patient organizations, academics, regulators, industry representatives, HTA bodies, payers, and clinicians (Figure 1). This research served to obtain an in-depth understanding towards PPS methodology and use in the context of regulatory evaluation. The interviews and focus group discussions were held with stakeholders in the EU and US between October 2016 and May 2022. This paper specifically describes findings relevant to the regulatory context as revealed by the perspectives of the various stakeholders (i.e., regulators, patient representatives, pharmaceutical industry representatives, academics, HTA bodies, payers, and clinicians) on this topic.
[image: Figure 1]FIGURE 1 | Research design used by PREFER to develop recommendations on how to assess and use patient preferences in medical product decision-making, including in the regulatory evaluation of medicinal products. Six (systematic/scoping) literature reviews, 143 individual stakeholder interviews and eight focus group discussions were held to inform the PREFER recommendations, including a framework for designing, conducting, and using patient preference studies as well as points to consider for method selection and details on five preference methods. Alongside the PREFER recommendations, PREFER undertook a parallel EMA/EUnetHTA Qualification Opinion procedure, which allowed PREFER to exchange with regulatory authorities, HTA bodies, and payers on the recommendations and enabled their input to be incorporated into the recommendations. As part of the methods qualification procedure, the EMA undertook a public consultation to obtain input on the PPS recommendations and framework. PPS, patient preferences studies; EMA, European Medicines Agency; EUnetHTA, European Network for Health Technology Assessment; n, number; HTA, Health Technology Assessment.
2.1 Scientific and grey literature reviews
The literature reviews (n = 6) (Janssens et al., 2019b; van Overbeeke et al., 2019b; Russo et al., 2019; Soekhai et al., 2019; Whichello et al., 2020a; Whichello et al., 2020b) aimed to understand current decision-making frameworks, including regulatory evaluation, and how results from PPS may be used within these. Search queries were developed based upon the key concepts of the review questions pertaining to the particular review, and consisted of free text words and Medical Subject Headings (MeSH) terms (for PubMed) and Emtree terms (for Embase) whenever available (e.g., relating to patient preferences “patient preference”[Mesh], the stakeholders who would use PPS results such as “drug industry”[MesH] and the decision-making context PPS could be used in e.g., “risk assessment”[MeSH]). Selected literature sources included systematic literature reviews, empirical qualitative and quantitative studies published in PubMed, Embase, EconLit, Guidelines International Network, PsycINFO and GoogleScholar databases outlining potential roles for preference studies across the treatment life cycle, regulatory strategies and guideline work relevant to PPS, websites of the EMA, ICH, and FDA, and reflection papers published by these authorities outlining their decision-making processes (i.e., grey literature) (The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use ICH, 2020; Patient-Focused Drug Development, 2018; U.S. Department of Health and Human Services Food and Drug Administration CDRH Center for Biologics Evaluation and Research, 2015). Additionally, past and ongoing research projects about relating to how patient preferences can be used in (regulatory) decision making were reviewed (Institute for Quality and Efficiency in Health Care, 2014; Postmus et al., 2016; US Food and Drug Administration, 2016; Mühlbacher et al., 2017; Patient-Focused Drug Development, 2018; Postmus et al., 2018; Cook et al., 2019; Bridges et al., 2023). To further elucidate which potential PPS uses are of particular interest to stakeholders and in particular to regulators, the literature review covered the following: i) opportunities, challenges, and potential roles these stakeholders reported (E.g. Janssens et al., 2019a; van Overbeeke et al., 2019a; Janssens et al., 2019c), ii) the type of decisions during which preference studies would be most valuable for these stakeholders (van Overbeeke et al., 2019b; Whichello et al., 2019; Whichello et al., 2020a), and iii) preference study roles described by drug developers, regulators and other decision-makers (E.g. Ho et al., 2015b; US Food and Drug Administration, 2016; Bouvy et al., 2020). Inclusion and exclusion criteria were developed separately for each of the six literature reviews. Inclusion criteria related for example, to the literature types [e.g., regulatory documents, HTA reports, project reports and workshop reports (grey literature), (systematic) reviews, original research articles (e.g., published PP studies), and perspective articles (white literature)], or the use of a preference method in decision-making. Exclusion criteria for example, related to the language used, whether full text was available, and the publication date. The literature studies were conducted between 2016 and a final search for the data sources was performed in March 2023.
2.2 Stakeholder interviews and focus group discussions
The stakeholder interviews (n = 143) and focus group discussions (n = 8) (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019) aimed to complement and gain further in-depth insights into the views of stakeholders who are involved in or affected by potential PPS use in regulatory treatment decision-making including EU (EMA) and US (FDA) regulators, patients, HTA bodies, payers, patient organizations, clinicians, academics, and pharmaceutical industry representatives (143 interviews and eight focus group discussions). Since the different stakeholders involved may have converging and diverging interests with respect to PPS, and the knowledge regarding PPS situates itself within a rapidly evolving time-context and changing mindset, the views of these different stakeholders were investigated. Furthermore, documentation developed as part of the PREFER project, material and feedback obtained during various multi-stakeholder discussion fora (between academic researchers, pharmaceutical company representatives, patient organization representatives, regulators, and payers) relating to the PREFER project informed the list of regulatory applications (e.g., DIA/IMI PREFER, 2023).
2.3 Joint qualification procedure with the European Medicines Agency and the European network for Health Technology Assessment
Finally, to further gain insights from regulators and HTA representatives on the impact and implementation of PPS in regulatory evaluation and beyond, PREFER initiated a joint qualification procedure with the EMA and EUNetHTA, the European Network for Health Technology Assessment (The PREFER consortium, 2022). The EMA accepted the application, and the full Qualification Opinion by the Committee for Medicinal Products for Human Use (CHMP) along with public comments is available on the EMA website (European Medicines Agency, 2021b; European Medicines Agency, 2021c; European Medicines Agency, 2022c). The value, process, and outcomes of this Qualification procedure and opinion are described in a separate paper (Müller et al., 2023).
3 RESULTS
3.1 What are concrete applications for patient preference studies in regulatory decision-making?
3.1.1 Before clinical trials, patient preference studies can inform decisions on unmet needs and clinical trial endpoints
The PREFER studies highlighted how a PPS can, prior to the conduct of clinical trials, help regulators understand areas of unmet needs and where there is a need for treatment development (Figure 2). PPS evidence can inform the selection of primary and key secondary endpoints in the pivotal submission study, and thereby inform the selection of key benefits in the regulatory benefit–risk assessment (of note: a regulatory agency’s choice of key benefits will often be based on the primary and key secondary endpoints in the pivotal clinical trial) (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019): stakeholders argued regulators could use PPS information on unmet medical needs when identifying potential high-impact products during their horizon scanning activities and help regulators understand whether there are products being developed that target such unmet needs. It was deemed that during scientific advice (early consultation) on clinical trial protocols, consideration on patient views of the relevance of the endpoints could be useful to include. This would allow to verify whether a particular clinical trial protocol developed by industry includes endpoints relevant to the patients as revealed in the PPS. Stakeholders noted how preferably, the view of different stakeholders should be aligned with the patient perspective in mind. In the EU, stakeholders noted this could be achieved through Joint EMA/EUnetHTA scientific consultations on clinical program (previously parallel consultations–see further).
[image: Figure 2]FIGURE 2 | Applications for patient preference studies in regulatory evaluation of medicinal products, including in early decision-making prior to clinical trial conduct, during regulatory evaluation and in post-marketing regulatory assessments.
3.1.2 During regulatory evaluation of marketing authorization applications, patient preference studies can inform the evaluation of endpoints, key effects and uncertainties to consider in the benefit-risk assessment
PREFER revealed that PPS results can inform the regulatory approval by: i) evaluating whether a product targets patients’ prioritized treatment outcomes and endpoints “which are actually meaningful to patients” (regulatory interviewee) (Janssens et al., 2019a) (PPS results could inform whether the selected primary and key secondary endpoints in the pivotal submission study were those most relevant to patients), and thereby inform the selection of key benefits in the regulatory benefit–risk assessment, ii) understanding which trade-offs patients are (un-)willing to make between benefits and risks (i.e., wether patients would accept the side-effects in return for the benefits: “would it be okay for them to have these side-effects provided when they get this effect?” (regulatory interviewee) (Janssens et al., 2019a), iii) understanding patient-relevant effect sizes “I would like to ask them ‘we have this product, it has this effect, would that be relevant for you, or would it be just nothing” (regulatory interviewee) (Janssens et al., 2019a). If evidence from PPS is available on what effect sizes are meaningful to patients, regulators can assess whether or not the product provides such a meaningful benefit; PPS may thereby provide a benchmark for the assessment of the relevance of the observed clinical data (does the new treatment offer a meaningful difference relative to the current standard of care?): “You already have to make a value judgement, and you cannot make these kind of value judgement without having the preference of the patient involved in this decision-making process” (regulatory interviewee) (Janssens et al., 2019a), iv) identify key (un-)favorable effects and uncertainties (e.g., if the product causes side-effects that were perceived as detrimental; these problems could be included in the effects table).
3.1.3 In post-marketing assessments, patient preference studies can inform the regulatory choice of endpoints and health outcomes to consider in case of post-launch re-assessment
The PREFER recommendations highlight that PPS could inform the reassessment of product performance on patient-relevant endpoints by regulators and regulatory decision about continued approval. At the post-marketing stage, the most relevant PPS were hence considered to be those that can inform acceptability of trade-offs between treatment characteristics. For example, the assessment of a rare but serious safety signal observed post-approval might gain from a PPS to understand how much risk patients are willing to accept in exchange for how much benefit.
3.2 When and how to consult with regulators to foster implementation of patient preference studies in the regulatory evaluation process?
IMI PREFER formulated the following recommendations with respect to when and how to consult with regulators to foster implementation of PPS in the regulatory evaluation process (The PREFER consortium, 2022):
1. PPS researchers are encouraged to have discussions with regulators before the start of the PPS to ensure that all relevant information will be captured in the PPS prior to its use in approval dossiers or product labels to inform regulatory decisions and/or assist in the interpretation of clinical study data generated for a specific product (The PREFER consortium, 2022). The cornerstone of early engagement with regulators is a scientific advice procedure. The purpose of scientific advice is to ensure that a PPS is designed such that its results are useful to the decision-maker. When patient preference research is expected to impact more than one decision-making process in the EU, multistakeholder alignment can be assisted by convergence mechanisms such as EUnetHTA-EMA joint scientific consultation. To maximise the benefits of scientific advice for PPS, it is recommended that (19):
  • All available guidance by regulatory and HTA bodies is considered. To complement this, and in the absence of detailed patient preference guidance, the IMI PREFER recommendations and EMA Qualification Opinion on IMI PREFER can be considered (The PREFER consortium, 2022);
• Scientific advice procedures are initiated as early as possible when the study is intended to be used in decision-making by regulators (The PREFER consortium, 2022);
• Regulators may want to include scientific experts in patient preference elicitation into the scientific advice processes. This is because preference studies use methodologies that are different from those used in clinical trials and observational studies and are more comparable to those used in utility elicitation studies. Protocol development advice requires expertise to assess the design and results of a preference study (The PREFER consortium, 2022);
2. Applicants, regulators, and HTA bodies should involve patients as research partners in the scientific advice process more frequently and systematically because their perspectives can complement the applicant’s scientific rationale for undertaking the patient preference study, and their views on the proposed design of the study should be taken into consideration (The PREFER consortium, 2022);
3. A PPS “briefing book” is advised to describe the PPS towards regulators. This PPS briefing book should consider available guidelines at the time of filing; the PREFER framework described in the PREFER recommendations could be used as basis where such guidelines do not exist or do not mention particular topics relevant for PPS (The PREFER consortium, 2022). The briefing book should optimally include the:
  • Rationale for conducting the PPS (e.g., lack of evidence regarding the trade-offs patients are willing to make between treatment characteristics)
• Research question of the PPS and PPS study context;
• PPS study methodology in sufficient depth, including the instrument to be used, the selection process of the instrument, and the instrument testing and revision process;
• Ability of the patient preference study to quantify preference heterogeneity and allow estimation of trade-offs between treatment characteristics;
• Internal and external validity of the research;
• Involvement of patients as research partners and their contributions to date, as well as their future planned contributions (e.g., in data reporting and interpretation)
• Limitations of the PPS, in context (The PREFER consortium, 2022).
The approach to undertake might be different depending on the nature of the PPS. For qualitative PPS, which are generally done as a first, exploratory step to gather in-depth insights from patients, PREFER formulated that they can be undertaken before obtaining scientific advice. In turn, for quantitative studies, advice is advised to be obtained before the study design is finalized and before start of data collection, so there is still opportunity to inform the design and set-up.
The CHMP Qualification Opinion describes that suitable topics for scientific advice are PPS sample definition, method selection, experiment/question design, and analysis, and that the focus of advisory interaction with regulatory bodies could be on the choice of the set of comparable alternatives (attribute vignettes), the range and presentation of attributes and their different levels (European Medicines Agency, 2021a; IMI PREFER, 2021).
3.3 In which regulatory documents can patient preference studies be included such that patient preference study usage can be externally communicated towards stakeholders?
3.3.1 Patient preference studies can be included in the regulatory submission dossier submitted by the applicant
PPS intended for use in regulatory decision-making should be included in the submission dossiers by the applicant, providing the possibility for the regulator to assess this data as part of the overall dossier. In turn, patient preference results that were used to inform regulatory decision-making could be reflected in regulatory assessment reports, and in the product label (The PREFER consortium, 2022) (see below).
3.3.2 Patient preference studies can be included in the regulatory assessment report
Including PPS data in external communication by the regulatory bodies would provide more transparency about how PPS have informed their decision-making and could help downstream decision-makers to inform their decision-making (e.g., HTA assessors, clinicians, patients).
The EMA Qualification Opinion states that “In principle, information on PPS may be included in the Clinical Overview or the EPAR and other relevant documents. This would pertain to cases for which the information was either relevant to the regulatory decision and the benefit-risk assessment, and/or where PPS data are relevant to inform prescribers and users of the medicinal product. The decision will be made on a case-by-case basis.” (European Medicines Agency, 2021a; IMI PREFER, 2021).
Indeed, when a PPS provides patients’ views about the most important attributes of a specific disease or medicinal product, PPS results would be useful to be reported in the EPAR, for example, in the section describing “Available therapies and unmet medical need to support the description of unmet need” (The PREFER consortium, 2022). Furthermore, results from such a PPS could inform the choice of endpoints included in the submitted clinical data package. These endpoints could have an influence on the choice of favourable effects included in the core summary, the “Effects Table” (The PREFER consortium, 2022).
For a preference study providing patients’ views about the acceptability of a trade-off between treatment characteristics or the acceptability of uncertainty, the preference study results could be included in the section describing “Balance of benefits and risks” and/or in the section describing “Additional considerations on the benefit–risk balance”. One further option would be the inclusion of such preference weights into the effects table in the section “Effects table” (The PREFER consortium, 2022).
Before inclusion in the EPAR, PPS results could already be part of the Day 80 Assessment Report. This would be consistent with the advice in the “EMA Day 80 Assessment report template about consideration of patient input” (The PREFER consortium, 2022). Three approaches for the evaluation of trade-offs between treatment characteristics are foreseen there: basic, descriptive, or quantitative assessment of trade-offs. Such an assessment in the EMA Day 80 report could include the three following aspects: i) a critical appraisal of the preference study, ii) the assessor’s view on the relative importance of the observed effects and/or view on maximum acceptable risk for a given level of benefit, informed by the results of the PPS, and iii) the extent to which this informs the assessor’s thinking on the acceptability of the benefit–risk assessment (The PREFER consortium, 2022). For a quantitative benefit–risk assessment, an EMA Day 80 report could include the three following aspects: i) a critical appraisal of the preference study, ii) the assessor’s view on the acceptability of the quantitative analysis in the “Clinical Overview”, and iii) the extent to which this informs the assessor’s thinking on the acceptability of the tradeoffs between treatment characteristics (The PREFER consortium, 2022).
3.3.3 Patient preference studies can be included in the product labelling documents such as the summary of product characteristics
If PPS are included in the product label, this would provide information to patients and prescribers that could assist their decision-making in clinical practice.
For a regulatory decision where preference data played a key role in the approval of the product and/or may be of relevance for the prescriber and the patient when deciding on the prescription, PREFER proposes that preference data could be included in the “Clinical efficacy and safety” sub-section of Summary of Product Characteristics (SmPC) Section 5.1 “Pharmacodynamic properties”. (Alternatively, preference data could be included in a new “Patient Experience” sub-section of the SmPC Section 5.1.) (The PREFER consortium, 2022). In the Qualification Opinion, the CHMP notes that “the value of conveying information on group-level preferences to individual patients in relevant documents would have to be carefully considered for situations where individual choice is paramount (i.e., for prescription or administration/use). If the primary intent was to reflect and justify the decision processes considered at the time of clinical program planning and during the marketing authorization assessment, the EPAR would appear a more appropriate place for PPS-related descriptions and/or data. As said, a final decision by CHMP would only be possible at the time of an assessment of a marketing authorization on a case-by-case basis, taking into account the validity and robustness of the data”. (European Medicines Agency, 2021a; IMI PREFER, 2021).
Should it be appropriate to include preference results in the SmPC, this could be approached as follows:
• Summary of the situation prompting the preference study: For an “acceptability of trade-off” or “acceptability of uncertainty” scenario, a summary of the situation could be provided by describing the study purpose or the primary research question (The PREFER consortium, 2022);
• Description of the preference study design and population: This would be aligned with the approach typically taken in the description of clinical data, in which the SmPC template expects information on “the main characteristics of the patient population” (The PREFER consortium, 2022);
• Summary of the preference study results: This would also be aligned with the approach typically taken in the description of the clinical data, where the SmPC template expects this section to provide “evidence from relevant studies” (The PREFER consortium, 2022).
3.4 What are barriers and open questions for the use of patient preference studies in regulatory decision-making?
Stakeholders across groups raised several barriers with respect to PPS in regulatory and access evaluation; such as concerns regarding a lack of understanding on the definition and implementation of patient preferences “we need to alphabetize the different stakeholders about what is the meaning of patient preferences and how we can use them meaningfully in order to have a better decision” (HTA interviewee) (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). There was also called upon a lack of regulatory guidance and (financial) incentives for product developers and PPS researchers to invest in PPS (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). To move toward using PPS, stakeholders including regulators highlighted a need to: i) improve their understanding on preference methodologies and how PPS would benefit their assessment, ii) augment widespread availability of high-quality and unbiased preference studies, iii) develop quality criteria to standardize PPS conduct and evaluation, and iv) increase interactions between stakeholders on robust PPS designs (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). Stakeholders and especially regulators were concerned by a potential misuse of PPS results to overrule the traditional efficacy and safety criteria used for marketing authorization and lack of robust PPS results (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019).
Other barriers highlighted by regulators and others included potential biases (in sample determination, question framing attribute selection, patient recruitment), lack of patient-centricity in PPS design, lack of patient representativity (aspects that would limit the alignment between the preference study sample and patient sample affected by the regulatory decision), lack of adequate information regarding attributes, and lack of information towards the patients as to what would the PPS be used for. In addition to the above, remaining open research questions for further methods’ research have been voiced by regulators and others in the field such as how to characterise and capture preference heterogeneity between patients. These are described in detail in the separate paper by Smith et al., “Methodological Priorities for Patient Preferences Research: Stakeholder Input to the PREFER Public-Private Project” (Smith et al., 2021). Numerous open questions were also raised by those interviewed and members of IMI PREFER which could not be addressed within the timeframe of the IMI PREFER project itself (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019; The PREFER consortium, 2022). These questions lend themselves to further discussion and critical reflection, and may foster targeted multi-stakeholder discussions aimed at developing a policy agenda regarding future design and use of PPS:
1. What is the context of use of a PPS; i.e., what decision point(s) should be addressed and targeted in the PPS; (how) should they be designed to answer multiple decisions such as described in the PREFER recommendations and/or should they be targeted towards a particular setting such as clinical trial endpoint selection or effect size trade-offs? Two key use cases for PPS were put forward in the PREFER recommendations and endorsed in the CHMP Qualification Opinion; namely, the use of PPS to inform the selection of clinical trial endpoints and the use of PPS to identify and value trade-offs for benefits and risks (European Medicines Agency, 2021a; European Medicines Agency, 2021b). Should both aims be addressed within one PPS or should different PPS’ be designed for each research question?
2. Should a product independent broad approach to the design of PPS be taken (such as those conducted within the case studies of PREFER, patient groups, and others) and/or a product-specific, (industry) approach which is typically more compound focused?
3. How do different PPS relate to one another? E.g., when multiple PPS are being conducted in one disease area, is there a need for aggregating, summarizing, and comparing the PPS data obtained?
4. Who should optimally be financing, designing, conducting, and coordinating PPS including data governance (industry, academia, patient organizations, multi-stakeholder efforts, or public private partnerships)?
5. Which stakeholder(s) should take the lead in obtaining PPS evidence for regulatory submission and evaluation? Many stakeholders have to be involved in a collaborative effort and sponsor ownership needs to be allocated. How can the value of PPS be communicated and necessary investment secured?
6. How detailed and stringent should PPS standards be described for researchers conducting PPS and provided via guidance? And related to this, how to balance between the risk of hampering PPS research while providing enough detail towards PPS researchers?
7. Where and how to include the information in the documents used for decision making by regulators to create transparency in how the PPS has been considered (e.g., clinical trial database, regulatory assessment reports)?
8. When (within and/or outside clinical trials) to perform PPS aiming to inform these particular use cases? Is there value in doing both PPS alongside and during clinical trials? When conducted with patients participating in the clinical trial, it gives a chance to investigate their experiences and trade-offs with the treatment being investigated (i.e., revealed preferences). PPS provide also valuable results when being conducted separately from clinical trials (such studies have been conducted as part of PREFER) as trial participants often do not reflect the entire patient population.
9. How can PPS be concretely applied/operationalized aligning regulatory decisions with patient preferences? How (which methods) to include patient preferences in the regulatory process?
• Qualitatively, taking PPS as another source of evidence; comparing evidence from PPS against clinical trial endpoints; qualitative assessment of PPS could aim to understand: i) where relevant outcomes included in clinical trial, ii) how does treatment perform against relevant outcomes?
• Quantitatively, is there a need for application of structured methodologies such as multiple criteria decision analysis (MCDA) where patients’ values are quantitatively combined with regulators values? How can the EMA’s benefit-risk methodology (European Medicines Agency, 2023b) and FDA efforts be informative in this regard?
10. How to increase stakeholder and patient involvement in PPS design and conduct; specifically in identifying preference sensitive situations and attributes relevant for regulatory decisions?
11. How should early scientific advice/early interaction between sponsor and regulators be optimally organized in designing the PPS?
12. How could the current benefit-risk assessment (e.g., the effects table) be tailored towards allowing the incorporation of patient perspectives of relevant attributes (as revealed in PPS)?
13. How can a checklist for evaluating quality of PPS in regulatory decision-making (similar to the patient experience data checklist by FDA) be operationally implemented?
14. What is needed to ensure PPS evaluation can be transparently reported in clinical trial and regulatory documents (e.g., clinical trial database, regulatory assessment reports)?
15. Will PPS results be accepted by regulators in informing their decision making? How can early scientific advice, existing PPS guidance and PREFER recommendations be useful to address uncertainties regarding regulatory acceptance, and how can these inform detailed guidance such as the ICH guidelines by regulators that would become available at a later time point (The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use ICH, 2020)? The CHMP Qualification Opinion outlines that PPS will be evaluated on a case-by-case basis and use of the PREFER framework to guide the PPS study design does not pre-empt a regulatory decision.
4 DISCUSSION
This paper summarizes stakeholder-informed insights and recommendations from IMI PREFER on how PPS data can be structurally included and communicated in regulatory decision-making. Concrete PPS applications may foster discussion among regulators and others (industry, researchers, and patient organizations) on the desired context(s) of use for PPS and inform the development of regulatory guidelines (e.g., by ICH) highlighting the role of PPS in regulatory evaluation. Recommendations on when and how to consult with regulators may inform relevant discussion formats (such as scientific advice/joint consultations) on appropriate PPS research designs and may thereby lead to PPS that would be considered impactful in regulatory evaluation. Barriers and open questions related to PPS usage in regulatory evaluation lend themselves for future policy and research regarding appropriate design and use of PPS.
4.1 What is next for patient preference studies in regulatory evaluation?
4.1.1 A call for more patient preference study use cases (pilots), guidelines and (financial) incentives
The patient preference research field seems to be dealing with the issue of “who needs to take the next step”. Is it pharmaceutical or medical device industry who should invest in PPS and include these data in their product dossiers for regulatory evaluation, or should regulators first take a more pro-active stance (e.g., by formal guidance clarifying the value, role and application of PPS in regulatory evaluation) before pharmaceutical industry will do so? Regulators point to the need for drug developers and academia to generate and submit more preference evidence (The PREFER consortium, 2022; Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019; European Medicines Agency, 2022b; The PREFER consortium, 2022). On the other hand, there is the acknowledgement that for these stakeholders to conduct preference studies, the regulatory environment needs to provide clarity on if and how this data will contribute to regulatory and HTA decision-making, in order for these stakeholders to do so (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019; European Medicines Agency, 2022b; The PREFER consortium, 2022).
More case studies (PPS pilots) exemplifying regulatory acceptance (including how submitted PPS contributed to various decisions, and in what situations it did not and why not) could help bridge this gap. Aside from drug developers, academic researchers and clinicians, patients and patients’ organizations themselves are important stakeholders that should be incentivized and educated about preference studies so they can take up an active role in the conduct and implementation of PPS. Such PPS need to be robust and unbiased given that several regulators included in the PREFER studies expressed the fear of preference studies being designed towards meeting commercial rather than patient needs (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). PPS also need to be reported transparently towards regulators so they can assess the quality and inform the regulatory approval on a case-by-case basis. The PREFER qualified framework and the proposed topics for scientific advice outlined in Section 3.2 could inform the design of such PPS and the regulatory evaluation thereof.
Regulatory guidelines that include patient preferences as well as other forms of patient experience data could help provide incentives, acceptance, and increase (methodological) knowledge among regulators and others. Such guidelines should specify the particular value and application of preference studies in clinical trial design and regulatory evaluation and supporting documents (such as, for EMA-assessed products, in the Day 80 report, within the EPAR, in the clinical overview, or in the effects table). Guidelines should likely also describe which steps or aspect of the regulatory assessment preference studies would particularly contribute; detailing how results from PPS and conventional clinical trial outcomes, benefits, and risks would be together assessed and how they would be useful in determining clinical benefit and in establishing the overall benefit-risk balance. Guidelines also need to reflect on the complementarity of different types of patient experience data; including how the assessment of PPS alongside other forms of patient evidence such as PROs and ad hoc patient consultations. Guidelines may also describe how preference data would be provided in marketing application and then included in the regulatory assessment report and resulting SmPC. Guidelines should also facilitate regulators in their quality assessment of PPS; including quality criteria and concrete questions that regulators should answer to inform their assessment of the PPS. It will be important to balance the level of detail and stringency of the guidelines against the risk of stopping the preference research; the idea should be to encourage conduct and experience of PPS and formulating criteria that are too detailed may scare preference research and others less familiarized with PPS.
Beyond guidelines, other incentives are also needed to move away from the “impasse” the preference field is currently in. Should PPS be made a requirement (in some cases)? Currently, there is only requirement in the EU to include patient input on the package leaflet, but not the requirement to systematically include PPS data and/or PROs. There is also a need to better understand and create transparency regarding the impact and benefit of including preference data in clinical trial and regulatory decisions in order for stakeholders to invest in PPS. Other incentives can be developed at the level of the European Commission, in close consultation with HTA bodies (e.g., EUnetHTA) and with the support of industry, such as the European Federation of Pharmaceutical Industries and Associations (EFPIA). Financial incentives can be established via providing grants to multi-stakeholder independent public private partnerships such as a follow-on project of IMI PREFEER. These incentives should follow equity principles (as also highlighted in PREFER recommendations) and allow for structural financing of organizations across disease/health areas and stakeholders collaborating on PPS designs and conduct (incl. patient organizations, individual patients, researchers and clinicians).
There is also the question of stakeholder roles in PPS including who should financially support PPS and who should be taking the lead in conducting PPS for regulatory approval. Are PPS welcomed irrespective of what type of organization has taken the lead in designing and executing them? Does it matter whether PPS are being led by non-profit or academic institutes, patient organizations, pharmaceutical/medical device industry? Likely PPS are best conducted by multi-stakeholder partnerships (such as within IMI PREFER) but which party should take the lead in setting the research questions, deciding on the attributes to be included, analysing, and managing the PPS data and communicating these to external stakeholders? These questions should be prioritized in next discussions.
4.1.2 More cross-stakeholder collaborations to increase regulatory familiarity and experience with patient preference studies
Regulators (among other stakeholders) lack familiarity and experience with respect to the methodologies to conduct preference studies, as well the ways to evaluate preference studies (Janssens et al., 2019a; van Overbeeke et al., 2019a; Whichello et al., 2019). This triggers the question of how to interact with regulators on preference study designs if they are not familiar with preference study methods. The PREFER EMA qualification procedure and the inclusion of regulatory exchanges in the context of the PREFER trajectory were useful ways to increase knowledge during the PREFER projects’ trajectory and such discussions that encourage engagement between assessors, applicants and patients should be continued following the end of the PREFER project. PPS pilot projects, webinars, multi-stakeholder workshops [such as the recent EMA workshop on patient experience data (European Medicines Agency, 2022b)] should be continuously organized to keep the momentum and exchange latest insights on PPS conduct and application. Including scientific PPS expertise within the regulatory assessment as well as increasing opportunities for discussions, workshops, and educational activities aiming to increase familiarity among regulators and others should hence be useful in this regard.
4.2 Limitations and steps forward to address these
The PREFER recommendations and findings presented in this paper are based upon extensive literature reviews and stakeholder studies, and a formal qualification procedure that included public consultation. However, given the qualitative nature of many of the PREFER studies and activities underlying the recommendations and findings presented in this paper, there are stakeholders whose views we have missed; potentially those stakeholders less interested and motivated to discuss patient preferences. Future activities should focus on bringing together stakeholders, including regulators, with different levels of interest and knowledge, e.g., in workshop formats and discuss on this topic. Further evaluation by stakeholders working on preference methodologies and use, as well as by clinicians and patients’ organizations would also be useful, e.g., via ongoing efforts such as guideline work ongoing by regulators and other societies.
To increase chance of adoption, the IMI PREFER recommendations on regulatory applications may suggest further inclusion among the wider healthcare community, including patient representatives, researchers experienced with qualitative and quantitative (preference) methods (e.g., academia, The Professional Society for Health Economics and Outcomes Research (ISPOR)), regulatory agencies across the globe, clinicians, HTA bodies, and payers. This will further increase their value for decision-makers and enable supplementing these insights and recommendations with other preference study experiences, evidence, and methods; for example, by adding on the experiences from applying other preference study groups or consortia outside PREFER (PREFER, 2023). The preference research field is evolving at a fast pace, and insights regarding the application and assessment of PPS in regulatory evaluation are emerging quickly, e.g., beyond IMI PREFER, the International Academy of Health Preference Research (IAHPR), and ISPOR (I AHPR, 2023; ISPOR, 2023). Combining and comparing experiences and methodological understanding from different approaches will be useful to inform the development of a standardized approach by all stakeholders across disease areas (PREFER, 2020; The International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use ICH, 2020). Seeking further consensus on the recommendations and concrete applications provided has the potential of rendering drug development and healthcare decision-making more patient-centered and sustainable and in the end, improve health outcomes for patients.
5 CONCLUSION AND CALL TO ACTION
Regulatory bodies will have a leading and determining role in the future use of PPS in drug decision-making across the treatment life cycle and by all stakeholders involved. Future efforts will need to focus on creating examples of PPS use in regulatory context and development of regulatory guidelines such as those by the ICH. Regulatory guidelines detailing the design, conduct, and concrete use of preference studies in decision-making, processes for integrating PPS results in the marketing application and regulatory review process, as well as high-quality preference study case examples and demonstrated use of preference studies in drug development and evaluation will reduce uncertainty and incentivize stakeholders to systematically conduct and incorporate preference studies. Complementary to this, educational activities and multi-stakeholder discussions among international regulators, payers, academics, and patient organizations could further contribute to establish more knowledge among regulators and other stakeholders involved.
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Patient Experience Data (PED)

Patient Engagement (PE)

Patient Preferences (PPs)

Umbrella term referring to “data that are collected via a variety of patient engagement actitivities and methodologies to collect patients’
experiences of their health status, symptoms, disease course, treatment preferences, quality of life and impact of healthcare” (European
Medicines Agency, 2022b)

‘This includes patient engagement data, patient preferences, and patient reported outcomes.

“Term that refers to “all activities involving interaction with patients to gather their experience on disease, preferences, outcomes and
treatments.” (European Medicines Agency, 2022b).

“Term that refers to “how desirable or acceptable is to patients a given alternative or choice among all the outcomes of a given medicine”
(Buropean Medicines Agency, 2022b).

Patient preferences are elicited via patient preference studies (PPS), which use qualitative and/or quantitative techniques such as
stakeholder interviews (qualitative) and discrete choice experiments and questionnaires (quantitative) to assess the relative desirability
or acceptability to patient of specified alternatives or choices among outcomes or other attributes that differ among alternative health
interventions.

Patient Reported Outcomes (PROs)

Patient Experience Evidence (PEE)

Term that refers to “a health/treatment outcome reported directly by the patient without the interpretation of  clinician or another
person” (European Medicines Agency, 2022b).

Patient reported outcomes are elicited via patient reported outcome measures (PROMs). PROMs are questionnaire instruments that
can be generic or disease-specific (Churruca et al., 2021).

A term which is used when “patient experience data qualified as valid scientific evidence following a scientific assessment”. (European
Medicines Agency, 2022b)

“Both PED and PEE are relevant and can complement each other for regulatory purposes; patient data is needed to generate evidence of
meaningful outcomes for patients.” (European Medicines Agency, 2022b)

PPS, patient preference studies; patient reported outcome measures (PROMs).
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What s already known on this topic?

What does this paper add?

How might this paper affect research, practice and policy?

Patient preference studies (PPS) could help regulators understand patients’
perspectives on the importance of treatment outcomes and the benefit-risk tradeoffs
patients are willing to make. However, PPS currently do not systematically inform
regulatory decisions and despite many positive steps forward from regulators, no EU
regulatory guidelines outlining their concrete application(s) in regulatory decisions
exist. IMI PREFER was a six-year European public-private partnership under the
Innovative medicines initiative that developed recommendations on how to assess and
use PPS in medical product decision-making, including in the regulatory evaluation of
medicinal products. The end-result of PREFER included recommendations intended to
support development of (regulatory) guidelines on PPS.

“This paper summarizes key findings and recommendations from IMI PREFER on how PPS
can be concretely used and communicated in regulatory evaluation of medicinal products,
including early decision-making (on unmet needs and relevant endpoints during horizon
scanning activities and scientific advice), during regulatory evaluation (on patient acceptable
benefit-risk trade-offs and relevant effect sizes) and in post-marketing safety assessments
(during reassessment of product performance on patient-relevant endpoints and regulatory
decision about continued approval). It highlights when and how stakeholders interested in
conducting and submitting a preference study for regulatory evaluation can interact with
regulators on PPS,including how they can make use of scientific advice procedures, how they
can prepare for such interactions, and which topics and questions they should transparently
report when communicating with regulators on PPS. It discusses future needed actions in
terms of PPS implementation in regulatory documents, and outlines topics and open
questions that should be addressed in regulatory guidelines on patient preferences.

Concrete applications for PPS usage presented in this paper could foster multi-stakeholder
discussion and inform regulatory guidelines on the desired context(s) of use for PPS
regulators consider fit-for-purpose in regulatory evaluation. Recommendations on when and
how to consult with regulators may inform relevant discussion formats (such as scientific
advice/joint consultations) on appropriate PPS research designs and may thereby lead to
‘more robust and impactful PPS in regulatory decision-making, Barriers and open questions
related to PPS usage in regulatory evaluation listed in this paper could trigger further
discussion and critical eflection among the regulatory and broader stakeholder community
and may foster the development of a policy agenda regarding future design and use of PPS.
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