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General Introduction 

 
Patient Preferences 

Patient preferences refer to the idea that patients evaluate elements of healthcare based upon their experiences, values, 

and attitudes, and these preferences can influence their healthcare decisions [1]. These elements can include the 

relative benefits, harms, costs, and important outcomes resulting from different medical treatments, products 

situations, and decisions. According to the Federal Drug Association (FDA), patient preference information is defined 

as information resulting from ñassessments of the relative desirability or acceptability to patients of specified 

alternatives or choices among outcomes or other attributes that differ among alternative health interventionsò [2]. 

Patient preferences are a critical and meaningful conception within the field of health research. Health is a complex 

concept with varying definitions across different social groups, with the World Health Organization defining it as ña 

state of complete physical, mental, and social well-beingò and ñnot merely the absence of disease or infirmityò [3]. 

More contemporary definitions have included ñthe ability to adapt and to self-manage, in the face of social, physical 

and emotional challengesò [4] emphasising how health is both deeply personal and highly subjective from person to 

person. óGoodô health is essentially an ideological construction, influenced by socio-cultural norms and values, and 

enacted by a variety of different behaviours and activities. There are global variations in health behaviours, both in 

perception and expression. Therefore, how patients view and assess biomedical products or treatments is pertinent 

issue that must be examined in order to better support healthcare policy. Global and public health policy is heavily 

founded in the practices of empirical data collection, inferring complex interactions between risk factors and states of 

morbidity, mortality, and disability. However, it is also vital to examine the individualôs interaction with their 

healthcare choices. Patients who use any elements of healthcare, therefore, are the ñco-producers of their health and 

é represent the only consistent fact throughout the care pathwayò [4].  

Furthermore, the examination of patient preferences has wide-reaching practical implications for healthcare policy 

and economics, with many possible applications. For example, before healthcare professionals can attempt to establish 

health intervention campaigns in local populations, they must first determine whether their strategies will be 

successfully recognised, supported, and followed by individuals. Global health interventions are more successful if 

they ñtarget behaviour change in a manner that is appropriate and acceptable to the populations in which they are 

implementedò [5]. This has global implications: from a Tanzanian populationôs willingness to pay for cataract 

surgeries [6] to a British populationôs acceptance of a measles-mumps-rubella vaccine [7]. Patient preferences have 

significant contribution to the development, regulation, and reimbursement of medical products. In addition to 

encouraging treatments that are effective, safe, and cost-effective, the incorporation of the patient voice is essential to 

improving lives and delivering medical products that are actually used or wanted within patient populations. They can 

help establish a better understanding of the disease, discern personal experiences of the patients with the disease, and 

anticipate the acceptability of various benefits and risks. This can be particularly use for the predicting the reception, 

acquirement, and dissemination of a medical product across national or international populations.  

 

Patient Preference Studies 

The attention given to patient preference studies has increased exponentially in recent years [8],  not just as an effective 

tool for patient engagement, but a legitimate method for advancing evidence-based product development. Patient 

preference studies are being recognised as being the cornerstone of patient-centric healthcare and clinical care, and 

that their applications will only increase in the coming years [9]. Notable organisations have promoted their 

importance, both in terms of improving medical products and treatments and to healthcare systems as a whole, and 

have issued high-profile reports guiding how they should be conducted, assessed, and incorporated into decision-
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making. This includes guidance from the FDA [2], the European Medicines Agency (EMA) [10], and the Medical 

Device Innovation Consortium (MDIC) [11], as well as previous Innovative Medicines Initiative (IMI) projects [12].  

Patient preference information can be identified through both qualitative and quantitative research methods, including 

social surveys, experiments, case studies, interviews, and other forms of participant observation [11]. However, it is 

still unclear what constitutes a methodologically sound patient-preference study, and how different methods compare 

to one another [8]. This is especially relevant for determining how the functions of their methodologies can influence 

the manner in which data is obtained, analysed, and reported. In order for patient preference studies to be sufficiently 

acknowledged within the field of healthcare research, and for their role in the MPLC to be enhanced, greater clarity 

is needed concerning how patient preference information is investigated.  

More examination is also required on the composition of quantitative and qualitative data produced by patient 

preference studies, and the most effective uses for these data. Although patient preference information can be used to 

inform a variety of different decision-points, this may largely depend on the stage of the MPLC.    

 

The Medical Product Lifecycle 

Benefit-risk assessments are often described as the ófoundationô for medical product decision-making [13] and patient 

preferences can significantly contribute towards their input [14, 11, 15, 16]. Other applications for patient preferences 

include the identification of new medical products [17], identifying unmet medical needs [14, 11, 17], regulatory 

approval submissions [18], and health technology assessments [19, 20, 21].  

Therefore, the successful identification and analysis of patient preference information is relevant to many stakeholders, 

including (but not limited to) the pharmaceutical industry, regulators, health technology assessment bodies, health 

insurance agencies or reimbursement bodies, clinicians, academics, patient advocates, caregivers, and patients 

themselves. As these stakeholders conduct vital functions across many different stages of the medical product lifecycle 

(MPLC), this illustrate how patient preference information can influence the production of medical products on both 

the micro- and macro- level.  

The MPLC can be summarised in the following way:  

Figure 1: Medical product lifecycle (MPLC) 

 

A complete overview of the influence and impact of patient preference information at every stage of the MPLC is 

necessary to determine when it can have the greatest effect and to whom. Additionally, this would help determine 

where patient preference information is needed, but not currently implemented, and which phases stand to benefit 

from this vital information.   
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Thesis Aims and Objective 

This thesis aims to critically examine how patient preference studies are performed, and how this can affect their 

systematic integration into the MPLC. These aims can be specified in three detailed objectives:  

1. To examine the current systematic integration of patient preference studies into the MPLC, as well as barriers 

and opportunities to their inclusion 

2. To appraise different preference exploration and elicitation methods and their suitability to meet decision-makers 

needs across the MPLC 

3. To critically examine different elicitation methods through empirical evidence by comparing their executions 

and results within the same patient population  

 

Thesis Outline 

This thesis will begin with a general introduction explaining the theoretical justifications for undertaking this research, 

the impact of patient preference information on the medical product development, and the importance of examining 

patient preference research methods.  

In Part 1 of this thesis, the systematic integration of patient preferences throughout the medical lifecycle will be 

examined. In Chapter 1, an overview of critical decision-points within the medical product lifecycle (MPLC) will be 

identified, as well as the potential for including patient preferences. Chapter 2 examines the current factors and 

situations influencing the value of patient preference studies throughout the MPLC through a literature review. 

Chapter 3 examines these factors and situations affecting the value of patient preference studies in the MPLC through 

semi-structured interviews in Europe and the US.  

In Part 2 of this thesis, the methods used for examining patient preferences are critically examined. In Chapter 4, 

methods for eliciting and exploring patient preferences are identified through an extensive systematic review. Chapter 

5 appraises and empirically compares these identified methods in order to identify which are most suitable for meeting 

decision-makers needs throughout the MPLC.  

In Part 3 of this thesis, patient preference methods are examined through case studies administering surveys to real 

patients. Chapter 6 compares two preference elicitation methods through a study examining what is most important 

to diabetes patients when choosing glucose monitoring technologies.  

In Part 4 of this thesis, the future of patient preference integration is explored. Chapter 7 looks at the challenges 

facing the integration of patient preferences into a critical decision point, health technology assessment (HTA), 

through a systematic literature review.  

The thesis will conclude with a general discussion and summary of its findings. 
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Abstract   

Background: Patient preference (PP) information is not effectively integrated in decision-making throughout the 

medical product lifecycle (MPLC), despite having the potential to improve patientsô healthcare options. A first step 

requires an understanding of existing processes and decision-points to know how to incorporate PP information in 

order to improve patient-centric decision-making. 

Objectives:  The aims were to: 1) identify the decision-making processes and decision-points throughout the MPLC 

for industry, regulatory authorities, and reimbursement/HTA, and 2) determine which decision-points can potentially 

include PP information.  

Methods: A scoping literature review was conducted using five scientific databases. Semi-structured interviews were 

conducted with representatives from seven European countries and the US, including industry (n=24), regulatory 

authorities (n=23), reimbursement/HTA (n=23). Finally, validation meetings with key stakeholders (n=11) were 

conducted.  

Results: Six critical decision-points were identified for industry decision-making, three for regulatory decision-

making, and six for reimbursement/HTA decision-making. Stakeholder groups agreed that PP information is not 

systematically integrated, either as obligatory information or pre-set criteria, but would benefit all the listed decision-

points in the future.  

Conclusion: Currently, PP information is not considered as obligatory information to submit for any of the MPLC 

decision-points. However, PP information is considered an important component by most stakeholders to inform 

future decision-making across the MPLC. The integration of PP information into 15 identified decision-points needs 

continued discussion and collaboration between stakeholders.  
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Introduction  

The pharmaceutical industry, regulatory authorities, and reimbursement/Health Technology Assessment (HTA) 

bodies (including payers) generally agree that the use of patient preference information (PP information) could be 

beneficial to decision-making throughout the medical product lifecycle (MPLC) in Europe and the US [1, 2, 3]. PP 

information is defined as information resulting from ñassessments of the relative desirability or acceptability to 

patients of specified alternatives or choices among outcomes or other attributes that differ among alternative health 

interventionsò [4]. PP information can be determined through qualitative and quantitative methods, and includes the 

relative importance of what matters most to patients, enabling the examination of trade-offs that patients are willing 

to make between benefits and harms. Therefore, PP information is different to patient reported outcomes (PROs), but 

it can provide through which outcomes can be prioritised. It not only captures patient needs and concerns, but it also 

provides a significant opportunity for patients to express important preferences and have this information incorporated 

into decision-making [5]. Patient-centric decision-making not only results in better transparency and accountability of 

medical product development, but may also result in better outcomes for patients, improved quality of research and 

study outcomes more relevant to patients, more products developed in line with patientsô needs, and increasing overall 

well-being [5, 6, 7].  

Before PP information can be formally integrated within decision-making, a clear overview of the current decision-

making processes, including critical decision-points, along the MPLC must be formulated. We define a critical 

decision-point as an identified fixed moment where a decision influences the course of the medicine development, 

authorisation or reimbursement process. These are essentially ñgo-or-no-goò decisions. Therefore, this study will be 

focusing on stakeholders that directly affect the progression of medical products along the MPLC (i.e. industry, 

regulatory authorities, and reimbursement/HTA). In addition, it needs to be determined which decisions can 

potentially benefit from the inclusion of PP information. To date, there is no consolidated, published overview 

concerning the critical decision-points along the MPLC for the different stakeholders involved, as well as how, and 

based on what information and criteria, these stakeholders make their decisions.  

The current study aims to: 1) identify the decision-making processes and critical decision-points throughout the MPLC 

for industry, regulatory authorities, and reimbursement/HTA, and 2) determine which of these critical decision-points 

have the potential to include PP information.   

 

Materials and Methods 

A four-step approach was used in this study, including a scoping literature review (step 1), semi-structured interviews 

(step 3), and validation meetings (steps 2 & 4) (see Figure 1).  
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Figure 1 Overview of methodology 

 

 

Scoping literature review 

In step 1, a literature search was performed to identify relevant white and grey literature [8]. White literature included 

relevant, peer-reviewed articles published in scientific/academic journals. The literature was retrieved via five 

scientific databases: Guidelines International Network, Embase, PubMed (including Cochrane Central and Medline), 

PsycINFO and EconLit. Search queries consisted of MeSH terms and free text words in order to optimise the breadth 

of results (e.g. decision making, patient preference, decision-point, and drug life cycle). The databases were searched 

for relevant titles and abstracts published between January 2011 and April 2017. Grey literature was collected in order 

to incorporate the most current information and knowledge written by industry, regulatory authorities, and 

reimbursement/HTA.  
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Three researchers (CW, KSB, JV) independently reviewed the abstracts of the literature and applied inclusion and 

exclusion criteria. Inclusion criteria were: conceptual or applied descriptions of (i) decisions made by industry or 

regulatory authorities or reimbursement/HTA related to medical products; (ii) the use of patient preferences in 

decision-making by industry or regulatory authorities or reimbursement/HTA regarding medical products. The 

following exclusion criteria were applied: (i) not written in English, (ii) no full text article available, (iii) published 

before 2011, (iv) country outside of US/EU because of the focus on EU decision-processes and differences compared 

to the US, (v) conference abstracts, conference notes, book reviews, and presentations. Data extraction was conducted 

by four researchers (CW, KSB, JV, SW), by assessing the full texts of white and grey literature based on the same 

inclusion and exclusion criteria as the abstract screening. Through this process, key decision-points and decision 

processes were identified for each stakeholder group, making a preliminary list to be confirmed in the next steps of 

the methodology.  

Semi-structured interviews 

In step 3, interviewees representing one of the stakeholder groups (industry, regulatory authorities and 

reimbursement/HTA) were recruited via purposive sampling and snowballing (i.e. asking confirmed interviewees to 

suggest others) (see Appendix 1.4).  The interviews were conducted between April 2017 and August 2017 in Sweden, 

the UK, Italy, the Netherlands, France, Germany and Romania which provided representation from all different 

cardinal regions in Europe. Interviews were also conducted in the US to examine perspectives outside the EU. Potential 

interviewees received information on the study and provided informed consent. This study was approved by the Ethics 

Committees in each of the countries where interviews were conducted. 

An interview guide was developed based on topics that had emerged from the literature review detailed in step 1. 

Interviews were conducted by five researchers and took approximately one hour and were conducted via telephone or 

face-to-face. Interviews were conducted in English, audio recorded, and transcribed verbatim. Transcripts were 

analysed through framework analysis [9] using NVivo software [10], where the data were interpreted for consensuses 

and observations across the stakeholder groups, which created thematic ócodesô. After a ófamiliarisation processô [9] 

in which the coders (CW, KSB, RH) examined transcripts from each stakeholder group, open-coding was applied to 

three transcripts, along with deductive codes reflecting key stages of the MPLC identified from the scoping review. 

The success of these codes encapsulating the themes within each transcript were compared, and then served as the 

basis of the codes that were then applied to the entire 70 transcript sample. The sections of transcript that corresponded 

to a code were indexed into a chart that identified the coded material for each participantôs stakeholder group and 

country. These charts were analysed by four researchers (CW, KSB, JM, SW) for common attitudes and opinions of 

the respondents, comparing similarities between stakeholder groups and countries.  

Validation meetings 

In steps 2 and 4, meetings with representatives from each of the stakeholder groups (industry, regulatory authorities, 

reimbursement/HTA) were scheduled to validate the results from both the literature review and the semi-structured 

interviews. These stakeholder representatives, from both the EU and US, were not participants in the semi-structured 

interviews. During this step, information was retrieved on differences in decision-making processes between EU and 

US. The first round of meetings with each stakeholder group (one meeting with two industry representatives, four 

meetings with four regulatory representatives, one meeting with one reimbursement/HTA representative) was 

conducted after the scoping literature review to confirm the identified decision-making processes. The second round 

of separate meetings with each stakeholder group (two meetings with two industry representatives, two meetings with 

two regulatory representatives, one meeting with two reimbursement/HTA representatives) took place after the semi-

structured interviews to discuss the results of the interviews. 
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Results 

During step 1, A total of 723 records were screened on title, and abstract, or table of contents (Figure 1). From these, 

223 records were selected for full- text screening (of which 32 related to industry, 89 to regulatory authorities, and 

102 to reimbursement/HTA) and 57 records were selected from the full text screening (of which 10 related to industry, 

14 to regulatory authorities and 33 to reimbursement/HTA). General decision processes, chronology of decision-

making, and type of information required during these processes, was extracted. These articles were used in a first 

stage to map out decision processes for all stakeholders. Not all works are directly cited in the results, because most 

articles named the decision-points but did not describe the content of the decision-points, or the required information, 

in detail. During step 2, seven validation meetings were conducted (n=2 industry, n=4 regulatory, n=1 

reimbursement/HTA). The decision-making processes from step 1 were confirmed, the differences between EU and 

US decision-making processes was examined. During step 3, A total of 70 interviews were conducted with 

representatives from industry (n=24), regulatory authorities (n=23) (including US regulators, European-level 

regulators, and national EU regulators) and reimbursement/HTA (n=23). In this step, six industry decision-points, four 

regulatory decision-points, and six reimbursement/HTA decision points were identified. During step 4, six validation 

meetings were conducted (n=2 industry, n=2 regulatory, n=2 reimbursement/HTA). The decision-points identified in 

step 3 were confirmed, and one regulatory decision-point was removed. Experts confirmed that óorphan designationô 

is a designation process which creates separate processes and timelines, and not a decision-point (go-or-no-go 

decision) that exists for every medical product.  

Conclusively, six industry decision-points, three regulatory decision-points, and six reimbursement/HTA decision 

points were identified. 

 

I.  Decision-points within industry decision-making 

We identified six critical decision-points in the industry processes (Figure 2). These decision-points start immediately 

after pre-discovery, and run through the MPLC, with the final decision-point concluding in post-approval. In general, 

product development and decisions whether to proceed are in the context of regulatory requirements, which may differ 

between products or regulatory designations (e.g. orphan status). The most commonly followed decision-points are 

described below. 

Figure 2 The core industry decision-making process, including the critical decision-points (in black arrows), along the medical 

product lifecycle. 

 

Select & prioritise targets and leads: this decision-point is generally based on biology data such as the extent to which 

human and animal disease pathology overlap. The candidate selection decision is based on animal efficacy and 

toxicity, pharmacology, pharmacokinetics, and drug metabolism characterised using in vitro assays and efficacy using 

animal models of disease or in vitro tests on human cells or tissue [11, 12]. The semi-structured interviews with 

industry representatives in the EU and US revealed a positive perspective towards patient preference information (PP 
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information) in early stages of the MPLC. An EU interviewee suggested early integration of PP information will help 

ñ[identify] fields in which new therapies, whether it be medical devices or medicines, should be developedò 

(Netherlands).  

Prioritise studies (Early clinical development): data and conclusions on whether to enter clinical development are 

peer-reviewed by technical and operational management committees that verify safety, quality, regulatory 

documentation and resource availability. The decision to enter clinical development is based on pre-clinical evidence 

supporting confidence in the biologic target, literature data, manufacturing data, operational feasibility and verification 

that the medicine candidate could meet the needs of the target product profile [13, 14]. Representatives from the US 

and EU suggested that companies which routinely engage patients better inform and communicate their decisions. 

One representative from EU said ñpatient preference on, for example, target product profiles [é] inform go/no-go 

[development] decisionsò (UK). 

Prioritise assets (Early clinical development): data and conclusions on whether to enter Phase 2 of clinical 

development are peer reviewed by technical and operating management committees to ensure safety, quality and 

favourable medical benefit-risk to support continued development in a larger clinical trial [14]. The decision to enter 

Phase 2 development is based on evidence that the medicine is having a pharmacologic effect on the target organ of 

normal health volunteers (or in patients for oncology products) operational feasibility, and confidence the medicine 

candidateôs performance could hit the target product profile [13, 14]. During the interviews, a number of industry 

representatives said that PP information informs trials by ñlook[ing] at the endpoints of your study, defining themò 

(Netherlands), by assessing ñclinical trial feasibilityò (US), and by translating PP information ñinto an outcome 

measureò (UK).  

Optimise & Prioritise assets (Late clinical development): data and conclusions on whether and how to enter Phase 3 

of clinical development are peer reviewed by technical and operating committees to ensure safety, quality and 

favourable medical benefit-risk to support continued development in a substantially larger Phase 3 patient study. The 

benefit-risk profile is further developed and may include risk management planning to mitigate safety risks and 

increase the probability that the benefit-risk profile remains positive [15]. Technical performance includes data from 

Phase 2 with sufficient dose-response evidence to support Phase 3 dose-selection, safety, quality and favourable 

medical benefit-risk in the appropriate patient population [13, 14]. Widespread PP information integration by industry 

will improve healthcare by increasing resource allocation efficiency and by developing products with stronger value 

propositions, or as one EU industry representative explained ñbetter decisions will be taken and [é] patient value will 

increaseò (Sweden).   

Regulatory Submission & Launch: committees review efficacy and safety data to ensure evidence supports a 

favourable medical benefit-risk profile and planned label claims. Technical performance includes Phase 3 data from 

pivotal registration studies demonstrating efficacy and safety. The decision to apply for regulatory marketing 

authorisation typically requires: Phase 3 technical performance that supports the target product profile; desired label 

claims; and commercial opportunity or considerations [13]. An industry representative stated that including PP 

information in ñthe dossiers that you put together for regulatory authorities or HTAs[é] provides context to either the 

company narrative or company conclusions around the datasetsò (UK). 

Manage MPLC & Prioritise opportunities: includes decisions that are made after commercialisation. Products may be 

enhanced to further satisfy medical needs. Ideas may arise from many potential sources including observational studies 

(e.g., to comply with regulatory commitments), investigator-initiated studies, patient advisory boards, focus groups, 

surveys, and structured patient interviews [16]. A number of representatives identified the value of PP information to 

inform decisions in the post-approval setting, including reimbursement, comparative effectiveness, addressing new 

safety signals and informing shared-decisions between a patient and their health care provider. An EU industry 

representative suggested that ñif patient preferences are taken into account, the cost effectiveness of a therapy might 

be better and reimbursement might be easier to decide onò (Netherlands).  
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II. Decision-points within regulatory decision-making 

Three critical decision-points were identified within regulatory decision-making, defined as a fixed moment where a 

decision is taken that influences the course of the authorisation process (Figure 3). The identified critical decision-

points are submission and validation, scientific opinion, and commission decision. Other regulatory processes, defined 

as activities that do not need a go-or-no-go decision, but are conducted in order to inform future decision-points, were 

also identified (in white in Figure 3). Depending on the product, as well as whether the medical product will go through 

the centralised procedure of the EMA or the FDA`s regulatory decision-making, some decision-points may vary. For 

example, separate processes and timelines exist for products that are designated to be orphan products for rare diseases 

or paediatric products. A comparison of the decision-points of the FDA and EMA can be found in Figure 4.  

Figure 3 The core regulatory decision-making process, including the critical decision-points (in black arrows), along the medical 

product lifecycle. 

 
 
Figure 4 Comparison of EMA and FDA decision-points, including the critical decision-points (in black arrows), along the 

medical product lifecycle.  

 

Submission & validation happens when companies submit a Marketing Authorisation Application dossier for the 

approval of a medicine. Specifics depend on the application: for new applications, a full dossier (electronic Common 

Technical Document (eCTD)) needs to be completed, for a variation, new changes need to be submitted only. If 

applicable, a renewal confirms that all information is up to date and a Periodic Safety Update Report adds new 

information to the original dossier. For medicines to go through to scientific evaluation, submitted materials are 

assessed for completeness (eCTD) and they have to meet all the legal requirements [18]. Regulatory representatives 

in the EU and US said that they occasionally get PP information when pharmaceutical companies apply for Marketing 
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Authorisation and that their agency supports this information: ñWe get them occasionally, less frequently than I would 

like [é]. So if we get them, we have to take them into accountò (Germany). 

Scientific opinion is a positive or negative recommendation given by the Committee for Medical Products for Human 

Use (CHMP), on whether to authorise a medicine based on the scientific evaluation [17, 18]. All information gathered 

during the pre-submission is needed to make a scientific opinion, including a complete submission dossier (eCTD). A 

positive opinion is issued when a positive benefit-risk balance, including efficacy, is sufficiently demonstrated and 

when the dossier meets all legal requirements [5]. A 'summary of opinion' is immediately published after the opinion 

is submitted to the European Commission [18]. During the interviews, regulatory representatives recognised the value 

of including patients as experts in discussions that lead to the scientific opinion. However, representatives in both the 

EU and US were sure that there are no formal or systematically integrated protocols for including PP information in 

the regulatory process at this moment: ñThere are not formal protocols for that, I think much yet. But I think that that 

will be important to provideò (US). 

A commission decision, is when the European Commission, grants, refuses, changes, suspends or revokes marketing 

authorisation. The commission decision is based on the ósummary of opinionô and legal requirements [18]. The 

summary is replaced by a full European Public Assessment Report (EPAR) once the European Commission has 

decided to approve marketing authorisation or not [18]. The safety monitoring and the ongoing benefit-risk 

assessments might feedback to submission and validation if there is; a variation, a renewal, need for a periodic safety 

update report (PSUR), a referral or switch to Over the Counter (OTC) for the medicine [18]. Some of the 

representatives in both the EU and US expressed a limited acceptance for PP information and that there is a need for 

a structured way to include PP information in commission decisions. One respondent stated, ñAll these things are very 

important but you have to create a way of measuring the impact of taking into account patient preferenceò (Italy). 

 

III.  Decision-points within reimbursement/HTA decision-making  

There are six critical decision-points during the reimbursement/HTA decision-making processes (Figure 5). These 

include filtration, prioritisation, and appraisal, and also when these three decision-points are repeated for reassessment. 

Other HTA processes, defined as activities that do not need a go-or-no-go decision, but are conducted in order to 

inform future decision-points, were also identified (in white in Figure 5). The process by which different countries 

conduct these decision-points is generally similar in practice, although also depends on the countryôs unique healthcare 

system [26]. EU countries operate under procedural rules and timelines set by the European Commission, although 

methodological and procedural differences exist between nation states [27, 28]. In the US, health payers and 

organisations, including both commercial health payers and government payers make their own decisions regarding 

reimbursement [29].  

The filtration of potential assessment topics is often conducted in order to narrow down prospective assessment topics 

to a manageable number, although not always relevant to reimbursement/HTA bodies that address all medicines  [1, 

30, 31, 32]. Medicines that are expected to have a limited impact on the healthcare system or patients are considered 

to be a lower priority. Filtration selects products by applying pre-established criteria, which do not vary widely across 

the EU and North America [33]. The criteria often address whether the technology is new and innovative, is a 

modification of an existing product, or is an existing product being used for a new indication. Further criteria are often 

related to the associated disease burden; whether there are existing treatments for the condition; the anticipated clinical, 

economic, or societal impacts; the appropriateness for relevant stakeholders or healthcare system; or the timeframe 

that it would take the product to be commercialised and incorporated into practice [34].  

The prioritisation of potential assessment topics, if applicable to the particular reimbursement/HTA body, aims at 

determining the significance of the filtered technologies for the healthcare system, and deciding which technologies 

will be invested in with limited assessment resources [35]. Filtration and prioritisation are often conducted through 
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horizon scanning or early awareness and alert activities. In the US, this is often the AHRQ (Agency for Healthcare 

Research and Quality), or private sector companies [29]. The majority of explicit criteria utilised by 

reimbursement/HTA concern patient group sizes and the burden of disease; the potential clinical benefit on morbidity, 

mortality or quality of life; the cost or economic impact, both to the patient and to stakeholders; social impact including 

ethical or legal concerns; the anticipated speed of adoption; and the availability of evidence or additional input from 

patient groups [36]. However, one EU representative stated that frequently ñone patient is sitting in one big HTA big 

[sic] decision-making body and they don't believe them because ï óoh yeah one single patientôò (Germany), indicating 

that one patient might not carry much weight for decision-makers.  

After evidence is obtained during the assessment step, the critical decision-point of the appraisal occurs, where the 

evidence is reviewed and a decision is made regarding reimbursement. Generally, assessments collect scientific 

clinical and economic evidence: safety and efficacy information (often relative to available alternatives), clinical 

effectiveness (often relative to available alternatives), time required for diffusion, costs, or financial impact [30, 36, 

37]. This can be included in form of literature reviews, clinical evidence from clinicians or manufacturers, cost-

effectiveness analysis, estimated QALYs, observational studies, or combined sources. Additional evidence from 

patients and patient organisations can also be submitted. The appraisal committee can consider social or ethical 

impacts, equity issues, the productôs degree of innovation, the burden of disease and projected epidemiological trends, 

and other patient issues [38]. All stakeholder representatives mentioned that PP information is not required or 

implemented systematically, with cost-effectiveness and efficacy given priority instead. An EU representative said, 

ñBy the time it comes to HTA bodies it's a bit too late to start thinking about patient preferencesò (UK). There is 

limited guidance for PP information inclusion, as an EU representative indicated, ñWe donôt have anything, any 

explicit criteria [é] that specifies ñthis is the weight of patient preference we should take in the decisionò (France). 

Although all representatives accurately understood the concept of PP information, many had a misconception that 

patient preferences are sufficiently accommodated through QALYs, despite their calculation frequently incorporating 

public preferences, and not patient preferences. An EU participant described QALYs as ñimplicitò patient preferences 

and stated, ñwe suppose that patient preferences are included in this toolò (France).  

 

Figure 5: The core HTA decision-making process, including the critical decision-points (in black arrows), along the medical 

product lifecycle. 

 

Discussion  

This paper represents a significant first attempt to identify 15 critical decision-points from key stakeholders with the 

objective to incorporate patient preference information (PP information) in the MPLC. An overview of all identified 

critical decision-points is given in Appendix 1.5. Each of the critical decision-points requires different information, 

based on pre-determined decision criteria, to be submitted to the decision-makers. A description of the information 
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needs and decision criteria for each decision-point can be found in Appendix 1.1-1.3. Some decision criteria already 

allow for PP information to be incorporated more readily than others, but PP information is currently not routinely 

considered one of the requirements for decision-making. However, within all stakeholder groups this has been 

recognised as a valuable component to inform decision making across the MPLC in the near future. 

In general, industry representatives spoke positively about increasing the integration of PP information to inform 

decision-making throughout the MPLC, especially in the development of a new medicines since it provides context 

which informs and helps communicate their decisions. Regulatory representatives expressed that there is limited 

acceptance for PP information within their decision-making processes since there is currently no recognised nor 

structured way to include and/or value such information. However, some regulators stated that PP information could 

be more important in specific situations, like for rare diseases. The EMA and FDA value the perspectives of patients 

and are committed to encouraging patient input throughout medicine development and product reviews [4, 39, 40]. 

Both EMA and FDA play an important role in providing guidance to industry and reimbursement/HTA on how to best 

incorporate PP information in future assessments [4, 39]. All reimbursement/HTA representatives agreed that PP 

information is sometimes included in assessment dossiers, but not required. According to representatives from 

EUPATI (European Patients Academy on Therapeutic Innovation) and HTAi (Health Technology Assessment 

international), mechanisms exist to collect preferences from patients that help identify and select potential 

reimbursement/HTA topics that are most important or pressing. 

Greater discussion and collaboration is required between key stakeholders, especially regulators and 

reimbursement/HTA, in order to consolidate efforts to integrate PP information. Despite PP information having the 

potential to be integrated at numerous stages of the MPLC, there still are various barriers preventing its inclusion. The 

integration of PP information into industry decision-making appears readily feasible, whereas reimbursement/HTA 

and regulatory authorities first need to decide how much weight should be given to PP information compared to other 

required information. Although not the objective of this paper, timelines, budgets, and other issues of feasibility (e.g., 

method selection) need to be appraised and resolved by these stakeholders before PP information can be integrated. 

Recommendations are needed to inform all decision-makers about how best to capture patient preferences, which 

methods to use, who should best conduct patient preference studies in order to avoid potential bias, how to interpret 

the results, and satisfy particular decision criteria for each decision-point. It was also not the objective of this study to 

determine where PP information should be integrated, or assess at which decision-points it would be more valuable. 

However, identifying decision-points where PP information can be integrated serves as an important first step.  

Our results focused on medicines instead of medical devices, although the latter adds other important dimensions and 

nuances to this discussion. Within industry, medical device development is highly variable with different company 

procedures, depending on regulatory authoritiesô assigned risk level and the intended use of the device. However, 

decisions are governed by the same principles as medicine development. High risk-level medical device development 

can be analogous to medicine decision-making from Phase III onwards [17]. For reimbursement/HTA in the EU, most 

international guidelines for economic evaluation are written to be applicable to both medicines and medical devices. 

Some EU countries appraise medical devices through specialist reimbursement agencies, separate from medicines. 

The US appraises medical devices similar to medicines, but has separate processes: private and government payers 

decide upon reimbursement decisions of medical devices by conducting a technology assessment which is largely 

dependent on clinical impact or utility and cost-effectiveness [29]. The starkest difference between medicines and 

medical devices occurs during regulatory decision-making. All devices are classified based on the risk level. A clinical 

investigation can be assigned and approved by the applicable authority before submission. For all devices in EU, a 

European CE Marking Certificate is issued for the device after successful completion of a Notified Body audit [18]. 

In the US, the probable benefits should outweigh the risks with oversight from an Institutional Review Board or an 

appropriate local committee [22]. Current literature suggests PP information should be seen as additional data in the 

development and submission of medical devices [23, 24, 25]. 
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Strengths and weaknesses 

This study included a comprehensive four-step approach where international representatives (n=70) from all the three 

stakeholder groups in the MPLC were included, creating a novel and highly representative overview that has not been 

outlined in previous literature. The scoping literature review included grey literature which enriched the collected 

information with current knowledge and practices. The literature review only included English papers and documents, 

which could be a potential limitation. However, the validation meetings confirmed the findings of both the literature 

review and the semi-structured interviews, while clarifying differences between EU and US. A potential limitation 

was the snowballing recruitment technique of the interviewees, the majority of whom were found through connections 

with the PREFER consortium, which may inadvertently introduce a sampling bias. Some participants may have 

wanted to participate because they already found the topic interesting or valuable. In addition, five interviewers 

conducted the interviews in eight different countries, meaning there could be variation in the conduct of the interviews. 

We expect this variation to be minimal, however, because all interviewers used the same interview guide and 

instruction manual. This study examined three stakeholders directly involved with PP information integration because 

it was focusing on policy and MPLC decision-making. However, the perspectives of patients, patient organisations, 

academics, clinicians, and other stakeholders are also vital in the successful use and integration of PP information.  

  

Conclusion  

Patient preference (PP) information is currently not routinely considered one of the requirements for decision-making. 

With support already being generated by all these stakeholders, this study provides an overview of 15 decision-points 

with the potential to include PP information. This roadmap, combined with continued discussion between key 

stakeholders, is needed to successfully implement PP information into decision-making, and strengthen a crucial path 

forward into patient-centric healthcare.  
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Appendix 1.1: Critical decision points, information needs and decision criteria for industry decision-making regarding a medical 

product. 
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Appendix 1.2: Critical decision points, information needs and decision criteria for regulatory decision-making regarding 

marketing authorisation of a medical product. 
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collected 

- The drug, or the class or drugs, is óreferredô to the Agency 

so that it can make a recommendation for a harmonised 

position across the EU  

- Formal completeness of the submitted 

dossier (eCTD) 

- Legal requirements  

  

S
c
ie

n
ti
fi
c
 

o
p
in

io
n

 

- All information gathered at the pre- submission 

- Complete submission dossier (eCTD) 

- Positive risk-benefit balance 

- Efficacy and safety sufficiently 

demonstrated 

- Legal requirements (e.g. on 

pharmaceutical quality)  

-  

C
o

m
m

is
s
io

n
 

d
e

c
is

io
n 

- Scientific opinion 

  

- Positive scientific opinion 

- Legal requirements   
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Appendix 1.3: Critical decision points, information needs and decision criteria for HTA decision-making regarding early HTA, 

HTA for reimbursement and reassessment of a medical product. 
Critical 

decision 

points 

Information needs Decision Criteria 

F
ilt

ra
ti
o

n
 

I 
&

 I
I

 

- Assessment topics identified 

through identification stage  

- Potential identification 

sources include: commercial 

or medical media, trial 

registries, scientific journals, 

commercial developers,  

specialized horizon scanning 

databases (eg. EuroScan) 

and early awareness and 

alert (EAA) systems 

- Determine if the drug is: 

Å New/innovative 

Å Appropriate for stakeholders 

Å Relevant for the health system 

Å A modification of an existing product 

Å The same product being used for a new indication 

Å Within the time frame of the horizon scanning system 

Å Potentially impacting the healthcare system  

- Further determine: 

Å The associated disease burden  

Å If there are existing treatments for this condition  

Å What are the anticipated clinical, economic, and budgetary impacts of the drug 

P
ri

o
ri

ti
z
a

ti
o

n
 I
 &

 I
I

 

- Information collected during 

identification stage and 

narrowed down during the 

filtration stage 

Must satisfy one or more criteria before being considered for further consideration or 

assessment, or otherwise will be put on a monitoring list    OR 

Conducted without criteria (based on the prior knowledge of organizational memory an 

awareness of policy) 

Most agencies use prioritization criteria which can include:  

- Patient numbers/burden of disease  

- Potential clinical benefit 

- Possible economic impact and anticipated seed of adoption 

- Unmet medical or healthcare needs 

- Level of available evidence 

- Existence of alternative product 

- Safety profile of the product 

- Social, ethical and legal aspects 

- Potential impact 

- Patient (e.g., impact on morbidity, mortality, quality of life, diagnosis)  

- Cost (increased costs or savings, large capital outlay, direct and indirect costs for patients 

and society)  

- Service/organizational (e.g., increased or decreased use, service reorganization, structural 

changes, staff training)  

- Societal (e.g., ethical issues, controversial methods) 

- External emphasisðpolicy-related, patient groups, experts  

- Potential for inappropriate diffusion given available evidenceðtoo fast, too slow, and 

misuse  
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Critical 

decision 

points 

Information needs Decision Criteria 
A

p
p
ra

is
a

l 

I 
&

 I
I

 
- All information gathered 

during the health technology 

assessment phase: overview 

and critical assessment of 

the safety, relative 

effectiveness, cost, budget 

impact, cost-effectiveness, 

societal impact, impact on 

the organisation of 

healthcare and patient issues 

related to the product  

- Evidence whether the medical product is: 

Å Safe 

Å Clinically effective (Compared to an active comparator and standard of care)  

Å Cost-effective (Not all HTA bodies ask, some focus more on added 

clinical benefit and budget impact) 

Å Positive relative efficacy and relative clinical effectiveness  

Å Innovative 

Å Have a place in current available therapies 

- Further determine: 

Å The costs (budget impact) 

Å The potential social, ethical, and legal impacts  

Å The current stage of diffusion  

Å If there are equity issues 

Å What is the burden of disease 

Å What is the target patient population 

Å What is the trial quality 

Å What would be the public health impact 

Å What are the projected epidemiological trends of the disease 

Å How do patients value the outcomes of the therapy 

- Inputs can include: 

Å Local health policies  

Å Literature reviews 

Å Clinical evidence (safety, efficacy, added clinical benefit) from clinicians, 

specialists, pharmaceutical manufacturers, and patient groups  

Å Economic evidence and/or models (cost-utility, cost-effectiveness analysis) 

Å Estimated QALYs (Quality-adjusted-life years) (either through direct elicitation of 

patient preferences or indirectly (e.g. EQ-5D)  

Å Primary evidence can be commissioned (ex. observational studies) or integrative 

methods (combining sources)  

Å Input from patients, caregivers, and patient organisations: impacts, expectations, 

experiences, dis/advantages, unmet medical needs, etc.   
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Appendix 1.4: Recruitment Protocol 

 

 Regulatory Authorities*  HTA/payers* 1 Industry* 2 

S
w

e
d
e

n 

N=2 Representatives of Swedish Medical Products Agency 

with i) a formal role in healthcare products regulation process 

AND ii) experience in regulatory affairs as well as knowledge 

of national regulations 

N=2 Swedish representatives with a role or official position 

within EMA OR ii) collaborations and/or interactions with 

European regulatory agencies for the Evaluation of Medicinal 

Products AND ii) knowledge of European legislation 

N=4 Representatives of i) a Swedish Health 

Technology Assessment Organization or a 

Swedish reimbursement agency; OR ii) who 

are involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=2/3 persons whose 

activities are focused on 

pharmaceuticals  

n=1/2 persons whose 

activities are focused on 

medical devices 

R
o

m
a

n
ia

 

N=2 Representatives of Romanian National Agency for 

Medicines and Medical Devices with i) a formal role in 

healthcare products regulation process AND ii) experience in 

regulatory affairs as well as knowledge of national regulations  

N=2 Romanian representatives with a role or official position 

within EMA OR ii) collaborations and/or interactions with 

European regulatory agencies for the Evaluation of Medicinal 

Products AND ii) knowledge of European legislation 

N=4 Representatives of i) a Romanian Health 

Technology Assessment Organization or a 

reimbursement agency; OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=2/3 persons whose 

activities are focused on 

pharmaceuticals  

n=1/2 persons whose 

activities are focused on 

medical devices 

It
a
ly

 

N=2 Representatives of Italian Medicines Agency (AIFA) with 

i) a formal role in healthcare products regulation process AND 

ii) experience in regulatory affairs as well as knowledge of 

national regulations 

N=2 Italian representatives with a role or official position 

within EMA OR ii) collaborations and/or interactions with 

European regulatory agencies for the Evaluation of Medicinal 

Products AND ii) knowledge of European legislation 

N=4 Representatives of i) an Italian Health 

Technology Assessment Organization or an 

Italian reimbursement agency; OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=2/3 persons whose 

activities are focused on 

pharmaceuticals  

n=1/2 persons whose 

activities are focused on 

medical devices 

U
K

 

N=2 Representatives of Medicines & Healthcare Products 

Regulatory Agency with i) a formal role in healthcare products 

regulation process AND ii) experience in regulatory affairs as 

well as knowledge of national regulations 

N=2 UK representatives with a role or official position within 

EMA OR ii) collaborations and/or interactions with European 

regulatory agencies for the Evaluation of Medicinal Products 

AND ii) knowledge of European legislation 

N=4 Representatives of i) an UK Health 

Technology Assessment Organization or a 

reimbursement agency OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures 

n=2/3 persons whose 

activities are focused on 

pharmaceuticals  

n=1/2 persons whose 

activities are focused on 

medical devices 

N
e

th
e
rl

a
n
d
s 

N=1 Representative of Medicines Evaluation Board (CBG) 

with i) a formal role in healthcare products regulation process 

AND ii) experience in regulatory affairs as well as knowledge 

of national regulations  

N=1 Dutch Representative with a role or official position 

within EMA OR ii) collaborations and/or interactions with 

European regulatory agencies for the Evaluation of Medicinal 

Products AND ii) knowledge of European legislation 

N=2 Representatives of i) a Dutch Health 

Technology Assessment Organization or a 

reimbursement agency; OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=1/2 persons whose 

activities are focused on 

pharmaceuticals  

n=0/1 persons whose 

activities are focused on 

medical devices 

G
e
rm

a
n
y 

N=1 Representative of Federal Institute for Drugs and Medical 

Devices (BfArM) or Paul-Ehrlich-Institut (PEI) - with i) a 

formal role in healthcare products regulation process AND ii) 

experience in regulatory affairs as well as knowledge of 

national regulations  

N=1 German representative with a role or official position 

within EMA OR ii) collaborations and/or interactions with 

European regulatory agencies for the Evaluation of Medicinal 

Products AND ii) knowledge of European legislation 

N=2 Representatives of i) a German Health 

Technology Assessment Organization or a 

reimbursement agency; OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=1/2 persons whose 

activities are focused on 

pharmaceuticals  

n=0/1 persons whose 

activities are focused on 

medical devices 

F
ra

n
c
e 

N=1 Representative of French National Agency of Medicine 

and Health Products Safety (ANSM)  with i) a formal role in 

healthcare products regulation process AND ii) experience in 

regulatory affairs as well as knowledge of national regulations  

N=1 French representative with a role or official position 

within EMA OR ii) collaborations and/or interactions with 

European regulatory agencies for the Evaluation of Medicinal 

Products AND ii) knowledge of European legislation 

N=2 Representatives of i) a French Health 

Technology Assessment Organization or a 

reimbursement agency; OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=1/2 persons whose 

activities are focused on 

pharmaceuticals  

n=0/1 persons whose 

activities are focused on 

medical devices 

U
S
 

N=1 Representative of US Food and Drug Administration 

(FDA) FDA from the Center for Drug Evaluation and Research 

(CDER) or the Center for Biologics Evaluation and Research 

(CBER)  

N=1 Representative of US Food and Drug Administration 

(FDA) from the Center for Devices and Radiological Health 

(CDRH). 

N=2 Representatives of i) an American Health 

Technology Assessment Organization or a 

reimbursement agency; OR ii) who are 

involved in the evaluation of a health 

technology OR in the prescription drugs and 

health care reimbursement decision-making 

procedures. 

n=1/2 persons whose 

activities are focused on 

pharmaceuticals  

n=0/1 persons whose 

activities are focused on 

medical devices 

* Ensure a mix of males and females whenever possible 
1 Ensure the inclusion of bodies with differing scope and budget responsibilities 
2 Includes consultants for industry/representatives of general associations of pharmaceutical industry. Ensure the inclusion of 
both smaller and larger companies 
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Appendix 1.5: Condensed overview of all critical decision-points along the MPLC for each of the stakeholder 

groups 
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Abstract 

Industry, regulators, health technology assessment (HTA) bodies, and payers are exploring the use of patient 

preferences in their decision-making processes. In general, experience in conducting and assessing patient preference 

studies is limited. Here, we performed a systematic literature search and review to identify factors and situations 

influencing the value of patient preference studies, as well as applications throughout the medical product lifecyle. 

Factors and situations identified in 113 publications related to the organization, design, and conduct of studies, and to 

communication and use of results. Although current use of patient preferences is limited, we identified possible 

applications in discovery, clinical development, marketing authorization, HTA, and postmarketing phases.  
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Introduction  

The importance of incorporating patient needs and perspectives into decision making through-out the lifecycles of 

drugs and medical devices, for the purpose of this study collectively called the medical product lifecycle (MPLC), is 

receiving increasing recognition [1ï4]. Recognition of the value of patientsô perspectives has led to a shift in drug 

development and assessments, from only looking at clinical outcomes to taking into account the judgements of patients 

on how these outcomes affect their lives. This shift originates from the notion that patients should be at the center of 

the MPLC, because they are the ones not only gaining the benefits, but also being exposed to the risks [5]. One option 

to better understand the patient perspective is through exploring and eliciting patient preferences (see Glossary). The 

US Food and Drug Administration (FDA) refers to patient preferences by defining patient preference information as 

óqualitative or quantitative assessments of the relative desirability or acceptability to patients of specified alternatives 

or choices among outcomes or other attributes that differ among alternative health interventionsô [4]. Patient 

preferences can be obtained through the use of different exploration (qualitative) and elicitation (quantitative) methods 

[6]. Preference exploration methods can be defined as qualitative methods that collect descriptive data through 

participant or phenomenon observation, and examining the subjective experiences and decisions made by participants. 

Examples of preference exploration methods include semi-structured interviews and focus groups. Preference 

elicitation methods can be defined as quantitative methods collecting quantifiable data that can be reported through 

statistical inferences or analysis. Examples of preference elicitation methods include discrete choice experiments 

(DCE), analytical hierarchy process (AHP), and standard gamble. Although methods can be classified as exploration 

or elicitation methods, they can also be classified as structured-weighting, health-state utility, stated-preference, or 

revealed-preference methods, as described in the Medical Device Innovation Consortium (MDIC) Patient Centered 

Benefit-Risk Project report [3,7]. Stakeholders, including the pharmaceutical and medical device industry, regulatory 

authorities, HTA bodies, payers, clinicians, academia, and patient organizations, generally agree that there is value in 

using patient preferences to inform assessments and decision making [1,3,4,8ï13]. In addition, patients themselves 

have expressed interest in decision-making processes [14]. Patient preferences are found to provide additional 

information on medical products, such as insights into the relative importance of clinical outcomes and safety issues, 

and to help in transparent communication regarding the incorporation of patient views in regulatory decision making 

[1,3,15,16]. Moreover, they can lead to more relevant, well-informed, transparent, publically trusted, and patient-

centric decisions [3,13,17,18]. In HTA specifically, patient preferences are believed to provide a health condition 

perspective and to improve the usefulness, appropriateness, and acceptability of the assessments [2,8,19,20]. Also, 

consideration of patient preferences in clinical trial design can lead to a lower burden for patients participating in the 

trial, and could result in improved recruitment, retention, and compliance of patients. Moreover, it could lead to more 

real-world clinical outcomes if preferences of patients are considered during the establishment of treatment arms 

[4,21ï25]. European and US industry, regulators, HTA bodies, and payers are currently exploring the use of patient 

preferences in their processes and decision making. However, in general, these stake-holders have limited experience 

in conducting and assessing these studies. Moreover, they are generally not familiar with factors influencing the value 

of these studies, the situations in which these studies are most valuable, and possible applications of patient preferences 

in their processes and decision making [26ï 28]. By performing a systematic literature search and review (see 

Appendix 2.1) focused on the current measurement and use of patient preferences in Europe and the US, here we 

provide an overview of factors and situations that influence the value of patient preference studies. We also 

investigated applications of patient preferences in assessments and decision making along the MPLC.  

 

Overview of applications of patient preferences along the medical product lifecycle  

A total of 113 publications were included in the literature review (see Appendix 2.2). Before we explore the factors 

and situations that influence the value of patient preference studies in assessments and decision making along the 

MPLC, first we give a short overview of how patient preferences can be used in MPLC phases. Several publications 

described that patient preferences can be used in every phase of the MPLC, from discovery until post marketing [3,29]. 
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Here, we describe the applications of patient preferences following the structure of the MPLC (Fig. 1). An overview 

of the availability of guidelines and frameworks on the use of patient preferences throughout these phases is given in 

Table 1. Currently, the Innovative Medicines Initiative (IMI) Patient Preferences in Benefitï Risk Assessments during 

the Drug Life Cycle (PREFER) project is working on providing recommendations on how patient preferences can 

inform decision making throughout the MPLC [9].  

Figure 1: 

 

Abbreviations: HTA, Health Technology Assessment; PRO, patient-relevant outcomes; QALY, quality-adjusted life year. 

 

Table 1: 

Availability of guidance on the use of patient preferences along the MPLC 

Phase of the MPLC Availability of guidance 

Discovery Lack of guidance reported [98] 

Pre-clinical development No guidance identified 
Clinical development No guidance identified 
Marketing Authorization Patient Preference Information ï Voluntary Submission, Review in Premarket Approval 

Applications, Humanitarian Device Exemption Applications, and De Novo Requests, and Inclusion 
in Decision Summaries and Device Labeling: Guidance for Industry, Food and Drug Administration 
Staff, and Other Stakeholders. U.S. Department of Health and Human Services, Food and Drug 
Administration, Center for Devices and Radiological Health and Center for Biologics Evaluation 
and Research [4] 

MDIC Patient Centered Benefit-Risk Project Report: A Framework for Incorporating Information 
on Patient Preferences regarding Benefit and Risk into Regulatory Assessments of New Medical 
Technology [3] 

ICH Harmonised Guideline: Revision of M4E Guideline on Enhancing the Format and Structure of 
Benefit-Risk Information in ICH [127] 

HTA & reimbursement Kleme et al. Patient perspective in health technology assessment of pharmaceuticals in Finland [107] 
Kievit et al. Taking patient heterogeneity and preferences into account in health technology 
assessments [20] 
Lack of guidance reported [10, 128] 

Post-marketing No guidance identified 
Abbreviations: HTA, Health Technology Assessment; ICH, International Council for Harmonisation of Technical Requirements for 

Pharmaceuticals for Human Use; MDIC, Medical Device Innovation Consortium; MPLC, Medical Product Lifecycle. 
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Discovery  

Patient preferences are used in the discovery of new medical products [30,31]. They can inform ideation and 

prototyping. During ideation, the elicitation of patient preferences can help to identify unmet medical needs, also 

referred to as unmet health-care needs. For instance, this is demonstrated by the patient preference study on fragile X 

syndrome (FXS) by Cross et al. [32], described in the report of Selig [3,4,30]. Selig described how stakeholders sought 

to get a better understanding of unmet needs in FXS. Caregiver preferences were quantified for six treatment outcomes. 

Caregivers found the ability of patients to control their psychological, gestural, and verbal behavior to be the most 

important treatment outcome. Cross et al. [32] stated that these results would have the potential to inform future drug 

development in FXS [30]. In addition to identifying unmet medical needs, they can lead to a better understanding of 

the disease, personal experiences of patients with the disease, and the acceptability of benefits and risks [3,4,30,33]. 

Patient preferences can even be used to inform the design of the target product profile, ensuring that patient needs are 

met [34]. During prototyping, patient preferences can inform adaption of the design of the medical product [3,4,11].  

Preclinical development  

Almost no evidence was found on applications of patient preferences in preclinical development. Patient preference 

were suggested to ensure that the patient needs are addressed by the medical product in design validation during 

preclinical testing [3]. No literature was retrieved demonstrating the actual use of patient preferences during preclinical 

development.  

Clinical development  

Patient preferences can be elicited during clinical development to inform clinical trial design, product design 

validation, and benefit- ïrisk assessment [3]. Patient preferences are currently taken into account in clinical trial design 

[3,4,11,30], during which patient preferences can be used to identify patient-relevant outcomes that can inform the 

selection of clinical endpoints [4,22,35ï37]. Also, patient preferences can inform the development of reasonable 

inclusion and exclusion criteria. Moreover, they can be used to define experimental or control treatment arms in doubly 

randomized preference trial (DRPT) designs. In DRPT designs, the effect of preferences on clinical outcomes can be 

analyzed [24,25,38ï44]. Patient preferences can also be used in clinical trial designs to calculate the acceptable level 

of uncertainty (significance level and power) in clinical trials [45,46] and to inform development of information that 

will be provided to patients during clinical trials, including background information and study results [23].  

Marketing authorization  

The use of patient preferences in regulatory marketing authorization was discussed in 46 out of 113 (41%) 

publications. Regulatory authorities such as the FDA [4] and the European Medicines Agency (EMA) [1] are currently 

exploring the use of patient preferences [11ï 13]. However, they do not require the submission of patient preferences 

[16]. The FDA accepts the submission of patient preference information in approval applications for medical devices 

either as supporting evidence or for informational purposes [4,47]. Patient preferences can be used at the marketing 

authorization stage in benefitïrisk assessment, assessment for early access [11], and for optimizing labeling that will 

inform patients on benefits and risks [3,4]. Use of patient preferences in benefitïrisk assessment has given rise to 

patient-centered benefitïrisk (PCBR) assessments [48,49]. Several initiatives are working on incorporating patient 

preferences in benefitïrisk assessments, such as the MDIC Patient Centered Benefit-Risk Project, IMI PREFER, and 

the FDAôs Center for Devices and Radiological Health (CDRH) Patient Preference Initiative [9,50]. In benefitïrisk 

assessments, patient preferences can provide information on maximum acceptable risk, minimum acceptable benefit, 

net clinical benefit, quality-adjusted time without symptoms and toxicity, and relative value-adjusted number needed 

to treat through multiple-criteria decision analysis, benefitïless-risk analysis, the Gail assessment, and probabilistic 

simulation methods [49,51ï56]. These assessments are informed by patient preferences through understanding the 

trade-offs that patients make between benefits and risks [36]. Moreover, the results of patient preference studies can 

not only show a range of preferences, but also be used to identify subpopulations for whom the benefits outweigh the 
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risks [3,4,16,52,57]. Finally, patient preferences can help to weigh the benefits and risks in benefitïrisk assessments 

based on the relative importance of out-comes, benefits, and risks for the patients [51,58].  

 

Health technology assessment & reimbursement  

Although different publications described that patient preferences can inform reimbursement decisions during the 

HTA and reimbursement stage [3,59ï62], Dirksen et al. [63] reported that not much evidence is available on the actual 

use of patient preferences in reimbursement decision making and that multiple countries do not consider patient 

preferences as an explicit prioritization criterion. The use of patient preferences in HTA was discussed by 49 out of 

113 (43%) publications. Although cases have been described where HTA bodies are reluctant towards considering 

patient preferences in their assessments, European and US HTA bodies and payers have increasingly shown interest 

in using patient preferences in their assessments (Table 2) [2,8,10,11,31,64ï67]. Twelve publications specifically 

mentioned the use of patient preferences in economic evaluations, including cost-effectiveness, costïbenefit, and costï

utility analyses [60,61,68ï77]. In these analyses, patient preferences can inform the identification of patient-relevant 

outcomes, and the identification of subpopulations for whom the benefits outweigh the risks [20,52,61,75]. In addition, 

patient preferences can help to weigh outcomes according to their relative importance to patients [20,61,75,78]. This 

could be done by incorporating patient preferences and other evidence into a multicriteria decision analysis [52,55]. 

Lastly, Bewtra et al. [76] described that the utility values resulting from patient preference studies can be used as 

quality-of-life weights in the calculation of quality-adjusted life years (QALYs). QALYs and EuroQol five dimensions 

(EQ-5D) utilities are frequently used in HTA, but their classical use has been criticized by some, because they only 

cover benefit for generic quality-of-life dimensions rather than for all factors that important to patients [73,79,80].  

Table 2: 

Main US and European HTA bodies and payers interested in patient preferences  

Country Organization 

Belgium Belgian Health Care Knowledge Centre (KCE) 
England & Wales (United 

Kingdom) 

National Institute for Health and Care Excellence (NICE) 

Finland Finnish Medicines Agency (Fimea) 

France High Authority of Health (HAS) 

Germany Institute for Quality and Efficiency in Health Care (IQWiG) 

Netherlands Care Institute Netherlands (CVZ) 

Scotland (United Kingdom) Scottish Medicines Consortium (SMC) 

United States Centers for Medicare & Medicaid Services (CMS) 
Based on references [19, 29, 61, 62, 65, 66, 78, 81, 129] 

 

Post marketing  

Although some applications of patient preferences described above might also be applicable to the postmarketing 

phase, some additional postmarketing-specific applications were identified in the MDIC report [3] and the FDA 

guidance [4]. During the post-marketing phase, patient preferences could inform product acceptance by patients, 

extensions of indications, postmarketing assessments through risk weighing, and product innovation [3,4].  
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Figure 2: Factors and situations influencing the value of patient preference studies. Factors and situations were mapped along the 

organization, design, conduct, and communication and use of results of patient preference studies. Stages and steps of patient 

preference studies and their organization were identified as they emerged from the literature.  

Abbreviations: MPLC, medical product lifecycle. 

 

Factors and situations influencing the value of patient preference studies  

Many factors and situations were identified that can influence the value of patient preference studies (Fig. 2) [18,81]. 

Factors were defined by the researchers as a fact or influence that occurs during the organization, design, conduct, or 

communication of results of the study and that contribute to, or affect, the value of results from patient preference 

studies. Situations were defined as a circumstance or condition that occurs during the use of results and that contributes 

to, or affects the value of, results from patient preference studies. Situations were considered to be external to the 

preference study and not controllable by the researcher. These factors and situations are described below following 

the different stages and steps of a patient preference study. Although there are alternative ways to describe the stages 

of patient preference studies and the different steps that they encompass, we identified steps and their organization as 

they emerged from the literature, in addition to the organizational context (see Appendix 3.3). Stages included study 

design, study conduct, and communication and use of the results.  

Organizational context  

Multiple organizational factors were identified that determine the value of patient preference studies, as discussed 

below.  

Expertise: Clinical, medical product development, patient, methodological, and statistical expertise of the conducting 

parties will have con-siderable impact on whether and how a preference study is per-formed [2,3,12,28,30,50,82,83]. 

Partnerships between industry, academia, and patient organizations can be established to acquire the needed expertise 

[28], but agreements on sharing and using the data need to be established [28,30]. Expertise must be shared between 

parties to ensure appropriate conduct by trained staff and common understanding [4,28,30].  

Patient centeredness: Patient centeredness of patient preference studies is an important factor for success. The FDA 

guidance [4] states that the patient should be óthe central focus of the studyô. Patients and patient representatives can 








































































































































































































































































