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General Introduction



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 d4tjsidiese elements can inde 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 redut i ng from fAassessments of the relative desi:t
alternatives or choices among outcomes or ot[Bler attrib

Patient prefereres are a critical and meaningful conception within the field of health research. Health is a complex
concept with varying definitions across different soci
state of complete physical, mentahd socialweltb ei ngo and fAnot merely tH3¥g absenc
More contemporary definitions hanamage|imthefacediesdcialfiphyisieal a b i | i
and emot i on [@]lemphdsiaing hevrheakhssdoth deeply personal and highly subjective fream per
person. 06Goodd6 health is essent i al-tufturaBnorms atdevallies, gndc a | CC
enacted by a variety of different behaviours and activities. There are global variations in health behaviours, both in
perception ad 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 empiriddta collection, inferring complex interactions between risk factors and states of
morbidity, mortality, and disability. However, it i s
healthcare choices. Patients who use any elements df freealtr e , t h e r epfoducees,of theeir healttande A c o

€ represent the only consi sfJent fact throughout the ca

Furthermore, the examination of patient preferences hasre@ting practical implication®if 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
succesfully recognised, supported, and followed by individuals. Global health interventions are more successful if
they fAtarget behaviour change in a manner that is app
i mpl emght efdhd s has gl obal i mplications: from a Tanzani
surgeried6]t o a Br i ti sh popul at-mompdubellaavaccirgy.tPatiant mefeericesdavene as | e
significant contribution to the development, regulation, and reimbursement of medical products. In addition to
encouraging treatments that are effective, safe, anekffestive, the incorporation of the patient voice is essetatial

improving lives and delivering medical products that are actually used or wanted within patient poptlaggmesn

help establish a bettenderstanding of the diseashscern personal experiences of the patients with the disease, and
anticipate tle acceptability of various benefits and risks. This can be patrticularly use for the predicting the reception,
acquirement, and dissemination of a medical product across national or international populations.

Patient Preference Studies

Theattention given to patient preference studies has increased exponentially in recd8} yeatgust as an effective

tool for patient engagement, but a legitimate method for advancing evidased productievelopment. Patient
preference studies are being recognised as being the cornerstone ofcpatiénithealthcare and clinical care, and

that their applications will only increase in the coming yd&is Notable organisatianhave promoted their
importance, both in terms of improving medical products and treatments and to healthcare systems as a whole, and
have issued higprofile reports guiding how they should be conducted, assessed, and incorporated into-decision



making. This includes guidance from the FO2], the European Medicines Agency (EMHAY], and the Medical
Device Innovation Consortium (MDIQ) 1], as well as previous Innovativeddicines Initiative (IMI) project§l2].

Patient preference information can be identified through both qualitative and quantitative research methods, including
social surveys, experiments, case studies, interviews, and othey 6f participant observatighl]. However, it is

still unclear what constitutes a methodologically sound pagiegference study, and how different methods compare

to one anoth€f]. This is espcially 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 healthcareaach, 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 decisiepoints, this may largely depend on the stage of the MPLC.

The Medical Product Lifecycle

Benefitr i sk assessments are often descr i b-makingil8]artdpatientd f ound a
preferences can significantly contribute towards their ifigytl1, 15, 16]Other applications for patient preferences

include the identification of new medical produftg], identifying unmet medical need$4, 11, 17] regulatory

apprové submission$18], and health technology assessméghis 20, 21]

Therefore, the successful identification and analysis of patient preference information is relevant tokeholglets,

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 tlse 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 micre and macrelevel.

The MPLCcan be summarised in the following way:

Figure 1. Medical product lifecycle (MPLC)

Marketing

. . Post authorisation
authorisation

Research and development

Pre- Drug Pre- Clinical drug Marketing HTA & Post-
discovery discovery clinical development . authorisation + Reimbursment approval

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 effd 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.



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 integratid 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-dession
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 preferenceesearch methods.

In Part 1 of this thesis, the systematic integration of patient preferences throughout the medical lifecycle will be
examined. IrChapter 1, an overview of critical decisiepoints within the medical product lifecycle (MPLC) will be
idertified, as well as the potential for including patient preferenCéspter 2 examines the current factors and
situations influencing the value of patient preference studies throughout the MPLC through a literature review.
Chapter 3examines these factoaiad situations affecting the value of patient preference studies in the MPLC through
semistructured interviews in Europe and the US.

In Part 2 of this thesis, the methods used for examining patient preferences are critically exan@ha@tdn 4,

methais for eliciting and exploring patient preferences are identified through an extensive systemati© teayidter.

5 appraises and empirically compares these identified methods in order to identify which are most suitable for meeting
decisioamakers need$itoughout 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 expliradter 7 looks atthe challenges
facing the integration of patient preferences into a critical decisiont, geéalth 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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Part I:

The Systematic Integration of Patient Preferences
throughout the Medical Product Lifecycle



Chapter 1:

An overview of criticaldecision points in the medical product lifecycle:
where to include patient preference information in the decisiaking
process?
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Abstract

Background: Patient preference (PP) information iseifactively integrated in decisiemaking throughout the

medi cal product | ifecycle (MPLC), despite having the
requires an understanding of existing processes and depiiats to know how tancorporate PP information in

order to improve patiertentric decisiormaking.

Objectives: The aims were to: 1) identify the decigimaking processes and decisjonints throughout the MPLC
for industry, regulatory authorities, and reimbursement/HT, 2) determine which decisiguoints can potentially
include PP information.

Methods: A scoping literature review was conducted using five scientific databasesti®etnred interviews were
conducted with representatives from seven European couatrieshe 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 decisiepoints were identified for industry decisiomaking, hree for regulatory decisien
making, and six for reimbursement/HTA decisimaking. Stakeholder groups agreed that PP information is not
systematically integrated, either as obligatory information osspteriteria, but would benefit all the listed démis
points in the future.

Conclusion: Currently, PP information is not considered as obligatory information to submit for any of the MPLC
decisionpoints. However, PP information is considered an important component by most stakeholders to inform
future cecisionmaking across the MPLC. The integration of PP information into 15 identified depisiots needs
continued discussion and collaboration between stakeholders.



Introduction

The pharmaceutical industry, regulatory authorities, and reimbursemalttyHeechnology Assessment (HTA)

bodies (including payers) generally agree that the use of patient preference information (PP information) could be
beneficial to decisiomaking throughout the medical product lifecycle (MPLC) in Europe and the US [1, PR3]

i nformation is defined as information resulting from
patients of specified alternatives or choices among outcomes or other attributes that differ among alternative health

i nt er v e nRPiinlbormatidn chrdbg determined through qualitative and quantitative methods, and includes the
relative importance of what matters most to patients, enabling the examination afffsatttat patients are willing

to make between benefits anarms.Therefore, PP information is different to patient reported outcomes (PROSs), but

it can provide through which outcomes can be priorititeabt only captures patient needs and concerns, but it also
provides a significant opportunity for patients to expregsortant preferences and have this information incorporated

into decisiommaking [5]. Patiententric decisiormaking not only results in better transparency and accountability of
medical product development, but may also result in better outcomes famtpaimproved quality of research and
study outcomes more relevant to patients, more product
well-being [5, 6, 7].

Before PP information can be formally integrated within decisiaking, aclear overview of the current decision

making processes, including critical decisjpnints, along the MPLC must be formulated. We define a critical
decisionpoint as an identified fixed moment where a decision influences the course of the medicinenu=vglop
authorisation or reimbursemmmigopr dees si oilkesdharefoes e
focusing on stakeholders that directly affect the progression of medical products along the MPLC (i.e. industry,
regulatory authorits, 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 decisigpoints along the MPLC fathe 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 decisimaking processes and critical decispints throughout the MEC
for industry, regulatory authorities, and reimbursement/HTA, and 2) determine which of these critical -gedigion
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-kfrsetnied interviews
(step 3), and validation meetings (steps 2 & 4) Bgare 1.



Figure 1 Overview of methodology

Scoping literature review Papers excluded: if
- Not in English
5 Scientific databases and - No full text available
) | - Published before 2011
hand-searching retrieved - Country outside of US/EU
white and grey literature - Conference abstracts, conference notes, book reviews, or presentations
v
723 papers screened on title
and abstract or table of -
] Papers excluded if:
o contents - Does not included conceptual or applied description of the use of patient
3 # preferences in industry, regulatory, or reimbursement/HTA, or regulatory
(75} 223 papers were selected for /' deusmn—maklng related to medical products. ' -
. - Does not include conceptual or applied description of decisions made by
full text screening industry, regulatory, or reimbursement/HTA decision-making
v
57 papers were included in
the writing of the results s Extracted:
* General decision processes
Industry n=10 > . A map chronology of decision-making
Regulatory n=14 + Types of information required during decision-making
Reimbursement/HTA n=33
v
Validation meetings 1
‘; Confirmed:
) Industry n=2 » * Decision-making processes and chronology identified
& Regulatory n=4 in Step 1
Reimbursement/HTA n=1
¥
Semi-structured interviews =
N Identified:
% Industry n=24 * Six industry deuswr)-.pomts.
= Regulatory n=23 ' . F?ur r.egulatory demsmn-pon.n'.cs .
Reimbursement/HTA n=23 * Six reimbursement/HTA decision-points
v
Validation meetings 2 Confirmed:
) * Six industry decision-points
o Industry n=2 rat ; ‘ ; tesiay
K] yR= » * Three regulatory decision-points (‘Orphan designation
7 Regulatory n=2 removed)
Reimbursement/HTA n=2 * Six reimbursement/HTA decision-points

Scopinditerature review

In step 1, a literature search was performed to identify relevant white and grey literature [8]. White literature included
relevant, peereviewed articles published in scientific/academic journals. The literature was retrieved via five
scientific database 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 prefere, decisioqoint, 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 writig industry, regulatory authorities, and
reimbursement/HTA.

10



Three researchers (CW, KSB, JV) independently reviewed the abstracts of the literature and applied inclusion and
exclusion criteria. Inclusion criteria were: conceptual or applied descripgtfo(iy decisions made by industry or
regulatory authorities or reimbursement/HTA related to medical products; (ii) the use of patient preferences in
decisioamaking by industry or regulatory authorities or reimbursement/HTA regarding medical products. The
following exclusion criteria were applied: (i) not written in English, (i) no full text article available, (jii) published
before 2011, (iv) country outside of US/EU because of the focus on EU demisimsses and differences compared

to the US, (v) coference 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 thesttbct screening. Through this process, key decistnts and decision
processes were identified for each stakeholder group, making a preliminary list to be confirmed in the next steps of
the methodology.

Semistructured interviews

In step 3, interviewes 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 othergsee Appendix 1.4)The interviews were coucted between April 2017 and August 2017 in Sweden,

the UK, ltaly, 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 perspaside she 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 ondaspghat 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
faceto-face. Interviews were conducted in English, audio recorded, ansctilaed verbatim. Transcripts were

analysed through framework analysis [9] using NVivo software [10], where the data were interpreted for consensuses
and observations across the stakeholder grprupses svihich]
in which the coders (CW, KSB, RH) examined transcripts from each stakeholder grouppdjpenwas applied to

three transcripts, along with deductive codes reflecting key stages of the MPLC identified from the scoping review.
The success ohese 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 chiarh a t identified the coded materi al for
country. These charts were analysed by four researchers (CW, KSB, JM, SW) for common attitudes and opinions of
the respondents, comparing similarities between stakeholdersgaodpountries.

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 amditteustured
interviews. These stakeholder representatives, from both the EU and US, were not participants irstinecserad
interviews. During this step, information was retrieved on differences in decigkimg 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 revieveonfirm the identified decisiemaking 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 reimbursementiéprdsentatives) took place after the semi
structured interviews to discuss the results of the interviews.

11



Results

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

223 records werselected for ful 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 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. Nairk#l are directly cited in the results, because most
articles named the decisiquoints but did not describe the content of the decipmints, or the required information,

in detail. During step 2, seven validation meetings were conducted (n=2 indosty,regulatory, n=1
reimbursement/HTA). The decisiamaking processes from step 1 were confirmed, the differences between EU and
US decisioamaking processes was examindaliring step 3, A total of 70 interviews were conducted with
representatives from dustry (n=24), regulatory authorities (n=23) (including US regulators, Eurdpean
regulators, and national EU regulators) and reimbursement/HTA (n=23). In this step, six industry-geagfour
regulatory decisiooints, and six reimbursemeni@ decision points were identifie@uring step 4, six validation
meetings were conducted (n=2 industry, n=2 regulatory, n=2 reimbursement/HTA). The deaisterndentified in

step 3 were confirmed, and one regulatory decipimint was removed. Expetsonf i r med t hat o6or phan
is a designation process which creates separate processes and timelines, and not gastigimor-no-go

decision) that exists for every medical product.

Conclusively, six industryecisionpoints, three regulatory decisigmints, and six reimbursement/HTA decision
points were identified.

l. Decisionpoints within industry decisiemaking

We identified six critical decisiepoints in the industry processes (FigByeThese decisipoints start immediately
after prediscovery, and run through the MPLC, with the final decigiomt concluding in postpproval. In general,
product development and decisions whether to proceed are in the context of regulatory requirements, wiifeh may
between products or regulatory designations (e.g. orphan status). The most commonly followed iznisi@ne
described below.

Figure 2 The core industry decisiemaking process, including the critical decisjowints (in black arrows), along theedical
product lifecycle.

Research and development Marketing authorisation Post authorisation
: HTA &

Q Pre- Drug Pre- . Marketing
- . g Clinical drug development i 2
% discovery  discovery  clinical . v authorisation reimbursment - Post-approval
e
§ Select & prioritise Prioritise Prioritise Optimise & Regulatory submission Manage MPLC &
T targets and leads studies assets prioritise assets & launch Prioritise Opportunities
c

Select & prioritise targets and leatlsis decisiorpoint 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 animalnefficacy
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]. Thetrsetmied interviews with
industry representi@zes 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
Ali dentify] fiel dswhent hehi ciht nbeew mehdeircaspli edevi ces or
(Netherlands).

Prioritise studies (Early clinical developmentata and conclusions on whether to enter clinical development are
peerreviewed by technical and operational management committees that verify safety, quality, regulatory
documentation and resource availability. The decision to enter clinical develagrbased on prelinical 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]. Reppesénim the US

and EU suggested that companies which routinely engage patients better inform and communicate their decisions.
One representative from EU said fpatient pref@rence
[developmentdeci si ons o ( UK) .

Prioritise assets (Early clinical developmerdata 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 medicaldnefitrisk 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 patieffits oncology products) operational feasibility, and confidence the medicine

candidatebs performance could hit the target product

(O

representatives said that iPiPgli ndtormiae i endpaoif orsnsoft ryal

(Net herl ands), by assessing fclinical trial feasi bi
measureo (UK).

Optimise & Prioritise assets (Late clinical developmedda and conclisns 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 benefitsk to support continued development in a substantially larger Phase 3 ptatthn The
benefitrisk profile is further developed and may include risk management planning to mitigate safety risks and
increase the probability that the beneifik profile remains positive [15]. Technical performance includes data from
Phase 2 withsufficient doseresponse evidence to support Phase 3-deksetion, safety, quality and favourable
medical benefitisk in the appropriate patient population [13, 14]. Widespread PP information integration by industry
will improve healthcare by increagjmesource allocation efficiency and by developing products with stronger value

propositions, or as one EU industry representative exp

increased (Sweden).

Regulatory Submission & aunch: committees review efficacy and safety data to ensure evidence supports a
favourable medical benedfitsk profile and planned label claims. Technical performance includes Phase 3 data from
pivotal registration studies demonstrating efficacy andtwafEhe 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 represerdtdteel that including PP

information in Athe dossiers that you put together for

company narrative or company conclusions around the

Manage MPLC & Prioritise opportunitiesicludes 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), investigédrated 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 postpproval setting, including reimbursement, comparagifectiveness, addressing new
safety signals and informing shardecisions between a patient and their health care provider. An EU industry

da

representative suggested that Aif patient preigerences

be better and rei mbursement might be easier to deci de
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. Decisiorpoints within regulatory decisiemaking

Three critical decisiofoints were identified within regulatory decisioraking, defined as a fixed moment where a

decisim is taken that influences the course of the authorisation process (Bjgiifee identified critical decision

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

as activities that do noteed a gapr-no-go decision, but are conducted in order to inform future decjsiamts, were

also identified (in white in Figur8). Depending on the product, as well as whether the medical product will go through

the centralised procedure of the EMAtlbe FDA's regulatory decisiemaking, some decisiepoints 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 decigioimts d the FDA and EMA can be found in Figute

Figure 3 The core regulatory decisianaking process, including the critical decisjomints (in black arrows), along the medical
product lifecycle.

Research and development Marketing authorisation Post authorisation
Q i
= Pre- Drug Pre- Clinical drug . T HTA &
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z (Very) early activities:
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T * Orphan designation S;Jblmlsbﬂlon s m;swn Scientific Scientific ¥ €
= s 2 of eligibilit i ini isi
& * Scientific advice rquues( Y validation evaluation opinion decision Ongoing benefit-risk
g * Paediatric investigation plan assessment*

*This process might feed back into Submission & Validation

Figure 4 Comparison of EMA and FDA decisiguoints, including the critical decisiofoints (in black arrows), along the
medical product lifecycle.
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s * Justify commercial development = dmlssan sc'?"t' e review evidence decision surveillance*
< + Pre-new drug application meeting angievien reviewers
(=)
s

*This process might feed back into Submission & Validation/ Scientific review

Submission & validatiorhappens 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 completedafeariation, 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 evalustiomitted 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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Aut hori sation and that their agency supports this infor
li ke [é]. So if we get them, we have to take them into

Scientific opinionis a positive or negative recommendation gitg 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 presubmission is needed to make a scientific opinion, including a completéssion dossier (€CTD). A

positive opinion is issued when a positive bersit balance, including efficacy, is sufficiently demonstrated and

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

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 wre sure that there are no formal or systematically integrated protocols for including PP information in
the regulatory process at this moment: fAThere are not
will be i mpofSant to provideo

A commission decisiqris when the European Commission, grants, refuses, changes, suspends or revokes marketing
aut horisati on. The commi ssion decision is based on th
summary is replaced by a fuHuropean Public Assessment Report (EPAR) once the European Commission has
decided to approve marketing authorisation or not [18]. The safety monitoring and the ongoingrisknefit
assessments might feedback to submission and validation if there igtoraa 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 thatrtbedefis

a structured way to include PP information in commissi
i mportant but you have to create a way of measuring th

Il. Decisbnpoints within reimbursement/HTA decisioraking

There are six critical decisigmoints during the reimbursement/HTA decisimaking processes (Figuk. These

include filtration, prioritisation, and appraisal, and also when these three dguisitsare repeated for reassessment.

Other HTA processes, defined as activities that do not needoargiego decision, but are conducted in order to

inform future decisiofpoints, were also identified (in white in Figuse The process by which different auties
conductthesedecisigmoi nt s i s generally similar in practice, alth
system [26]. EU countries operate under procedural rules and timelines set by the European Commission, although
methodological ad 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].

Thefiltration of potential asessment 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 itelinimpact on the healthcare system or patients are considered

to be a lower priority. Filtration selects products by applyinggstablished criteria, which do not vary widely across

the EU and North America [33]. The criteria often address whethetettmology 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 forithe tomditticipated 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 assessmeasources [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 itpajor 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 stakehaddspgact 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 representhgti ve st
[sic] decisiommaking body and they don't believe thembeciud® h yeah one single patiento
that one patient might not carry much weight for decisiakers.

After evidence is obtained during the assessment step, the a#mialonpoint of theappraisaloccurs, 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 availabteatives), 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 manufactosgrs, c
effectiveness analysis, estimated QALYSs, 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,them duct 6 s degree of innovation, the burden o
and other patient issues [38]. All stakeholder representatives mentioned that PP information is not required or
implemented systematically, with cesffectivenessrad efficacy given priority instead. An EU representative said,

ABy the time it comes to HTA bodies it's a bit too | a
limited guidance for PP information inclusion, as an EU representative tindich , iWe donot have a
explicit criteria [é] that specifies fAthis is the weig

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

patient preferences are sufficiently accommodated through QALYSs, despite their calculation frequently incorporating
public preferences, and not patient preferences. An EU
and statedf we suppose that patient preferences are included

Figure 5: The core HTA decisiomaking process, including the critical decisjpoints (in black arrows), along the medical
product lifecycle.
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S Pre- Drug Pre- Clinical drug Marketing HTA &

[N : ” se thorisati " Post-approval

s discovery  discovery clinical development authorisation reimbursment

Publication ) Filtration I

< Identification Prioritization Assessment & Reassessment* 3P Prioritization Il

= Distribution .

e ) Appraisal Il
*The Reassessment process is conducted during circumstances in which market conditions change, or there is new evidence indicating changes in safety or
action mechanisms. Steps from “Early” HTA and Reimbursement Assessment processes are repeated, but incorporating new evidence and documented
clinical effectiveness and/or cost-effectiveness.

Discussion

This paper represents a significant first attempt to identify 15 critical degisiots from key stakeholders with the
objective to incorporate patient preference information (PP information) in the MPLC. An overview of all identified
critical decisionpoints is given in Appendid.5. Each of the critical decisigpoints requires different information,
based on preletermined decision criteria, to be submitted to the decaimkers. A description of the information
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needs and decision criteria for eaclkid®n-point can be found in Appendix1-1.3. 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 decisiaking. Howeve 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 informatiomto info
decisionmaking 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 informatiamthin their decisioamaking 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 rargedses. 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 resernent/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 ossing.

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 nuroas stages of the MPLC, there still are various barriers preventing its inclusion. The
integration of PP information into industry decisioraking appears readily feasible, whereas reimbursement/HTA
and regulatory authorities first need to decide how mgight 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 stakdyedlmier®P information can be integrated.
Recommendations are needed to inform all decisiakers about how best to capture patient preferences, which
methods to use, who should best conduct patient preference studies in order to avoid potential toaetdrpvet

the results, and satisfy particular decision criteria for each degisioh It was also not the objective of this study to
determine where PP information should be integrated, or assess at which dmaisisft would be more valuable.
However, identifying decisiepoints 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 discussidiithin industry, medical device development is highly variable with different company
procedures, depending on regulatory authoritiesd assi
decisions are governed by the same principles as medieirelopment. High rislevel medical device development

can be analogous to medicine decismaking from Phase Il onwards [17]. For reimbursement/HTA in the EU, most
international guidelines for economic evaluation are written to be applicable tmbdtbtines 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 ceffiectiveness [29]. The starkest difference between medicines and
medical devices occurs duringyrdatory decisiormaking. 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 theick 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 infornsatioiid 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 fstep 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 terature. 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. Howeyéhne validation meetings confirmed the findings of both the literature
review and the senstructured interviews, while clarifying differences between EU and US. A potential limitation
was the snowballing recruitment technique of the interviewees, tlagitpaf 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 additionerfinewiats
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 manal. This study examined three stakeholders directly involved with PP information integration because
it was focusing on policy and MPLC decisioraking. However, the perspectives of patients, patient organisations,
academics, clinicians, and other stakdbod 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 formegision

With support already being generated byladise stakeholders, this study provides an overview of 15 depigiots

with the potential to include PP information. This roadmap, combined with continued discussion between key
stakeholders, is needed to successfully implement PP information intadexgsking, and strengthen a crucial path
forward into patiententric healthcare.
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Appendix 1.1: Critical decision points, information needs and decitria for industry decisiemaking regarding a medical

product.
Critical
decision Information needs DecisionCriteria
points
Literature Projectassessmemtiteria:
© @ Secondary market - Validated Target
NT research - Unmet healthcare need
5 % Competitor Analysis - Target activity
5 < levents - Structure
3 0 - Novelty
RS - Unmet need
g 3 Portfolio assessmenmtiteria:
- Productconceptsreprioritized usingunmetneed technical& operationafeasibility,
competition
@ Competitive intelligence | Projectassessmemtiteria:
% (Cl) /events - Animal pharmacology; absorption, distribution, metabolism and elimination (ADV,
= and toxicity
o - Manufacturing scalability
N - Unmet need
5 Portfolio assessmenmtiteria:
g - Assetsareprioritizedusingunmetneedtechnical& operationafeasibility,

competition projecteconomics

Prioritize
assets

Primary qualitative
research

Competitive intelligence
(ClI) levents

Project assessment criteria:

- Pharmacokinetic and pharmacodynamics (PK/PD), Maximum Therapeutic Dose,
Safety

- Manufacturing commercial formulation

- Competition

Portfolio assessment criteria:

- Project economics (i.e., risk, cost, timelines, and commercial opportunity)

Primary qualitative &

Projectassessmenmtfiteria:

*8 guantitative research = Proof of Concept
ﬁ @ Competitive intelligence | - Dose range
N @ (Cl) levents - Safety
g & - Competition
8‘ 5 - Economic tradeffs between development alternatives
S Portfolio assessmenfriteria:
- Projecteconomics
S c Competitive intelligence | Projectassessmerttiteria:
§ -g S (Cl) /events - Phase 3 supports commercially acceptable label
% g % - Approved label is commercially acceptable
gy
x o

Manage MPLC
& prioritize
opportunities

Competitive intelligence
(CI) /events Investigator
Initiated Trials (IIT)
Observational data
Primary research

Projectassessmenmtfiteria:

- Phase 4

- Observational data

- T

- Economics

Lifecycle portfolio assessmenmtfiteria:
- Unmetneed projecteconomics

21



Appendix 1.2: Critical decision points, information needs and decision criteria for regulatory deassiom regarding
marketing authorisation of a medical product.

Critical
decision Information needs DecisionCriteria
points
Based on prauthorisation guidance - Formal completeness of thetsuitted
5 dossier (eCTD)
= Specifics depend on application: - Legal requirements
= - New application fill in full dossier, electronic Common
o Technical Document (eCTD)
° - Variation, submit to the changes
S - Renewal confirm up to date, adéw information to
5 dossier
3 - Periodic safety update reports (PSURs) add what is
g collected
a - The drug, or the class or

so that it can make a recommendation for a harmonised
position across the EU

- All information gathered at the preubmission - Positive riskbenefit balance
- Complete submission dossier (eCTD) - Efficacy and safety sufficiently
demonstrated

- Legal requirements (e.g. on
pharmaceutical quality)

Scientific
opinion

- Scientific opinion - Positive scientific opinion
- Legal requirements

Commission
decision




Appendix 1.3; Critical decision points, information needs and decision criteria for di€Efsionmaking regarding early HTA,
HTA for reimbursement and reassessment of a medical product.

Critical
decision Information needs Decision Criteria
points
- Assessment topics identifie( - Determine if the drug is:
through identification stage A New/innovative
- Potential identification A Appropriate for stakeholders
sources include: commercia A Relevant for the health system
or medical media, trial A A modification of an existing product
_S _ registries, scientific journals A The same product being used for a new indication
E < commercial developers, A Within the time frame of thlorizon scanning system
T specialized horizon scannin A Potentially impacting the healthcare system
databases (eg. EuroScan) | - Further determine:
and earlyawareness and A The associated disease burden
alert (EAA) systems A If there are existing treatments for this condition
A What are the anticipated clinical, economic, and budgetary impacts of the drug
- Information collected during| Must satisfy one or more criteria before being considered for further consideration or
identification stage and assessment, or otherwise will be put on a monigoiist OR
narrowed down during the | Conducted without criteria (based on the prior knowledge of organizational memory a
filtration stage 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 oflternative product
-% - Safety profile of the product
N - Social, ethical and legal aspects
E - Potential impact
a - Patient (e.g., impaan morbidity, mortality, quality of life, diagnosis)
- Cost (increased costs or savings, large capital outlay, direct and indirect costs for g
and society)
- Service/organizational (e.g., increased or decreased use, service reorganization, s
changes, staff training)
- Societal (e.g., ethical issues, controversial methods)
- External emphasis policy-related, patient groups, experts
- Potential for inappropriate diffusion given available evidéntao fast, too slow, and
misuse
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Critical

decision Information needs Decision Criteria
points
All information gathered - Evidence whether the medical product is:
during the health technolog A safe
assessment phase: overvie A Clinically effective (Compared to an active comparator and standard of care)
and critical assessment of A Costeffective(Not all HTA bodies ask, some focus more on added
the safety, relative clinical benefitandbudgetimpac)
effectiveness, cost, budget A Positive relative efficacy and relative clinical effectiveness
impact, coseffectiveness, A Innovative
societal impact, impact on A Have a place in current available therapies
the organisation of - Further determine:
healthcare and patierssues A The costs (budget impact)
related to the product A The potential social, ethical, and legal impacts
A The current stage of diffusion
A If there are equity issues
A What is the burden of disease
= A What is the target patient population
= A What is the trial quality
5 A What would be the public health impact
< A What are the pjected epidemiological trends of the disease

- Inputs can include:

A How do patients value the outcomes of the therapy

A Local health policies

A Literature reviews

A Clinical evidence (safety, efficacy, added clinical benefit) from clinicians,
specialists, pharmaceutical manufacturers, and patient groups

A Economic evidence and/or models (eoslity, costeffectiveness analysis)

A Estimated QALYs (Qualiadjustediife years) (either through direct elicitation of
patient preferences or indirectly (e.g. 50Q)

A Primary evidence can be commissioned (ex. observational studies) or integrati
methods (combining sources)

A Input from patients, caregivers, and patient orgaitisat impacts, expectations,
experiences, dis/advantages, unmet medical needs, etc.
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Appendix 1.4; Recruitment Protocol

Regulatory Authorities*

HTA/payers*!

Industry* 2

N=2 Representatives of Swedish Medical Products Agency
with i) a formal role in healthcare products regulation proceg

N=4 Representatives of i) a Swedish Health
Technology Assessment Organizatior a

n=2/3 persons whose
activities are focused on

% AND ii) experience in regulatory affairs as well as knowledg| Swedish reimbursement agency; OR ii) who | pharmaceuticals
8 of national regulations are involved in the evaluation of a health n=1/2 persons whose
= N=2 Swedish representatives with a role or offipiaition technology OR in the prescription drugs and | activities are focused on
) | within EMA ORii) collaborations and/or interactions with health care reimbursement decisimaking medical devices
European regulatory agencies for the Evaluation of Medicin{ procedures.
Products AND i) knowledge of European legislation
N=2 Representatives of Romanian National Agency for N=4 Representatives of i) a Romanian Healt] n=2/3 persons whose
m Medicines and Medical Devices witha formal role in Technology Assessment Organization or a | activities are focused on
= healthcare products regulation process AND ii) experience i| reimbursement agency; OR ii) who are pharmaceuticals
® | regulatory affairs as well as knowledge of national regulatiof involved in the evaluation of a health n=1/2 persons whose
g N=2 Romanian representatives with a role or official positioff technology OR in the prescription drugs and | activities are focused on
¢ | within EMA ORii) collaborations and/or interaatis with health care reimbursement decisioaking medical devices
European regulatory agencies for the Evaluation of Medicin{ procedures.
Products AND i) knowledge of European legislation
N=2 Representatives of Italian Medicines Agency (AIFA) wil N=4 Representatives of i) an Italian Health | n=2/3 persons whose
i) a formal role in healthcare products regulation process AN Technology Assessment Organizatior an activities are focused on
i) experience in regulatory affairs as well as knowledge of | lItalian reimbursement agency; OR ii) who ard pharmaceuticals
= | national regulations involved in the evaluation of a health n=1/2 persons whose
g N=2 Italian representatives with a role or offiglsition technology OR in the prescription drugs and | activities are focused on
within EMA OR ii) collaborations and/or interactions with health care reimbursement decisimaking medical devices
European regulatory agencies for the Evaluation of Medicin{ procedures.
Products AND i) knowledge of European legislation
N=2 Representatives of Medicines & Healthcare Products | N=4 Representatives of i) an UK Health n=2/3 persons whose
Regulatory Agency with i) a formal role in healthcare produd Technology Assessment Organization or a | activities are focused on
regulation process AND ii) experience in regulatory affairs a reimbursement agency OR ii) who are pharmaceuticals
v | well asknowledge of national regulations involved in the evaluation of a health n=1/2 persons whose
=) N=2 UK representatives with a role or official position within| technology OR in the prescription drugs and | activities are focused on
EMA OR ii) collaborations and/or interactions with Europear| health care reimbursement decisimaking medical devices
regulatory agencies for the Evaluation of Medicinal Producty procedures
AND i) knowledge of European legislan
N=1 Representative of Medicines Evaluation Board (CBG) | N=2 Representatives of i) a Dutch Health n=1/2 persons whose
% with i) a formal role in healthcare products regulation proce§ Technology Assessment Organization or a | activities are focused on
% AND ii) experience in regulatory affairs as well as knowledg| reimbursement agency; OR ii) who are pharmaceuticals
— | of national regulations involved in the evaluation of a health n=0/1 persons whose
f:’ N=1 Dutch Representative with a role or official position technology OR in the prescription drugsd activities are focused on
‘© | within EMA ORii) collaborations and/or interactions with health care reimbursement decisimaking medical devices
P4 European regulatory agencies for the Evaluation odieal procedures.
Products AND ii) knowledge of European legislation
N=1 Representative of Federal Institute for Drugs lsledlical N=2 Representatives of i) a German Health | n=1/2 persons whose
Devices (BfArM) or PauEhrlich-Institut (PEI)- with i) a Technology Assessment Organizatior a activities are focused on
é\ formal role in healthcare products regulation process AND ii| reimbursement agency; OR ii) who are pharmaceuticals
@ experience in regulatory affairs as well as knowledge of involved in the evaluation of a health n=0/1 persoa whose
g national regulations technology OR in the prescription drugs and | activities are focused on
[ N=1 German representative with a role or offigiasition health care reimbursement decisimaking medical devices
O | within EMA OR ii) collaborations and/or interactions with procedures.
European regulatory agencies for the Evaluation of Medicin
Products AND ii) knowledge of European legislation
N=1 Representative of French National Agency of Medicine| N=2 Representatives of i) a French Health n=1/2 persons whose
and Health Products Safety (ANSM) with i) a formal role in| Technology Assessment Organization or a | activities are focused on
8 healthcare products regulation process AND ii) experience i| reimbursement agency; OR ii) who are pharmaceuticals
c regulatory affairs s\well as knowledge of national regulationy involved in the evaluation of a health n=0/1 persons whose
© N=1 French representative with a role or official position technology OR in the prescription drugs and | activities are focused on
w within EMA OR ii) collaborations and/or interactions with health care reimbursement decisimaking medical devices
European regulatory agencies for the Evaluation of Medicin{ procedures.
Products AND ii) knowledge of Eopean legislation
N=1 Representative of US Food and Drug Administration N=2 Representatives of i) an American Healf n=1/2 persons whose
(FDA) FDA from the Center for Drug Evaluation and Reseall Technology Assessment Organization or a | activities are focused on
n (CDER) or the Center for Biologics Evaluation and Researc| reimbursement agency; OR ii) who are pharmaceuticals
) (CBER) involved in the evaluation of a health n=0/1 persons whose

N=1 Representative of US Food and Drug Administration
(FDA) from the Centefor Devices and Radiological Health

(CDRH).

technology OR in the prescription drugs and
healthcare reimbursement decisiomaking

procedures.

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 decisipnints along the MPLC for each of the stakeholder

groups

Medical product

Critical decision

points

lifecycle

Research and development

re- Drug

Pre-

P
discovery discovery clinical

Select & prioritise =&
targets and leads

&= Industry

< Regulatory
& HTA

Prioritise studies =&

Prioritise assets =—¢

Clinical drug

Marketing authorisation

development

Filtration =@
Optimise & prioritise assets =g

Prioritisation =@

Submission & launch =&

Marketing authorisation

Submission & validation =

Scientific opinion =

Commission decision =

Post authorisation

HTA &

Reimbursment

Appraisal =@

I

Manage MPLC &

Prioritise Opportunities

Post-approval

Filtration Il —@
Prioritisation Il =®

Appraisal Il =®
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Chapter 2:

Factors and situations influencing the value of patient preference studies
along the medical product lifecycleligerature review

Published Drug Discovery Today Volume 24,Issuel - January 2019 p.57-68

Eline van Overbeek¥, Chiara Whichellg*, Rosanne Janssehslorien Veldwijk?, Irina Cleempug, Steven Simoen’s Juhaeri Juhaet]
BennettLevitan®, Jirgen Kiiblef, Esther de Bekke®rob? and Isabelle Huys

* Joint first authors

1 Clinical Pharmacology and Pharmacotherapy, University of Leuven, Herestraat 49 Box 521, 3000 Leuven; BEtgsmus School of Health
Policy & Management (EHPM) and Erasmus Choice Modelling Centre (ECMC), Erasmus University Rotterdam, P.O. Box 1738, 3000 DR
Rotterdam, The NetherlandsBelgian Health Care Knowledge Centre (KCE), Kruidtuinlaan 55, 1000 Brussels, Befgdamofi, 55 Corporate

Drive, Bridgewater, NJ 08807, USA Janssen Research & Development, 1125 Trehf@arbourton Road, P.O. Box 200, Titusville, NJ 08560,
USA,; 8 Quantitative Scientific Consulting, Europabadstr. 8, 35041 Marburg, Germany

Abstract

Indugry, regulators, health technology assessment (HTA) bodies, and payers are exploring the use of patient
preferences in their decisiamaking processes. In general, experience in conducting and assessing patient preference
studies is limited. Here, we perfoed 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 publicatiotateel 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,, ldiié postmarketing phases.
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Introduction

The importance of incorporating patient needs and perspectives into decision making-tiutotighlifecycles of

drugs and medical devices, for the purpose of this study collectively called the medical product lifecycle (MPLC), is
receiving increasing regnition [1i4 ] . Recognition of the value of patient
development and assessments, from only looking at clinical outcomes to taking into account the judgements of patients
on how these outcomes affect their livesisT$hift 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 througbrgland eliciting patient preferences (§dessary). The

US Food and Drug Administration (FDA) refers to patient preferences by defining patient preference information as
6qualitative or quantitative as ditgts miertsiof specifietl alterimivesr e | at i
or choices among outcomes or other attributet differ among alternai ve heal t h i nterventi
preferences can be obtained through the use of different atiptofqualitative) and eliciteon (guantitative) methods

[6]. Preference exploration nietds can be defined as qualitative methods that collect descriptive data through
participant or penomenon observation, and exaimg the subjective experier&and decisions made by pamants.
Examplesof preference exploration methods include sstnictured interviews and focus groups. Preference
elicitation methods can be defined as quantitative methods collecting quantifiable data that carntdgethepugh

statistical infeences or analysis. Exges 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 struetwegghting, halth-state utility, stategbreference, or
revealedpreference nmtbods, as described in the Medli Device Innovation Consortium (MDIC) Patient Centered
BenefitRisk 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 mferences to inform assessments and decision making [1,334,8 addition, patients themselves

have expressed interest in decisioaking processes [14]. Patient preferences are found to pradidional
information on medial products, such as inkig 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,-inedkmed, 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 theeassEa§&19,20]. Als,
consideration of patient fiexrences 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, itabtidchimre

realworld clinical outcomes if preferences of patients are considered during the establishment of treatment arms
[4,21i 25]. European and US industry, regulators, HTA bodies, and payers are currently exploring the use of patient
preferences inheir processes and decision making. However, in general, thesénetd&es have limited experience

in conducting and assessing these studies. Moreover, they are generally not familiar with factors influencing the value
of these studies, the situationsihich these studies are most valuable, and possible applications of patient preferences

in their processes and decision makingi[28]. By performing a systematliterature search and revie(gee

Appendix 21) focused on the current measurement andofig@tient preferences in Europe and the US, here we
provide an overview of factors and situations th#ftuence the value of patient preference studies. We also
investigated applications of patient preferences in assessments and decision making Méhg the

Overview of applications of patient preferences along the medical product lifecycle

A total of 113 publications were included in the literature reigeeAppendix 22). Before we explore the factors

and situations that influence the value ofigriat 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 thefMRLdiscovery 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 thrahgkeythases is given in
Table 1 Currently, the Inneative Medicines Initiative (IMI) Patient Preferences in Beindfiisk Assessments during

the Drug Life Cycle (PREFER) project is working on providing recemdations on how patient predeces can

inform decision making throughout the MPLC [9].

Figure 1:

HTA &
reimbursement

Clinical
development

Pre-clinical
development

Marketing
EMNGLIFENTT

Benefit-risk assessment
Patient trade-off understanding
Subpopulation identification
Benefit-risk weighing

Early access

Labelling optimization

— Product design validation Product acceptance

Extensions of indications

Post-marketing assessments
Risk weighing

Product innovation

— Ideation ~ Clinical trial design Economic evaluation
Medical need assessment — PRO identification Cost-effectiveness analysis
IE Disease familiarization — Inclusion and exclusion criteria Cost-benefit analysis
Target Product Profile design development Cost-utility analysis
— Prototyping — Treatment arm selection PRO identification
Product design adaptation — Acceptable uncertainty level Subpopulation identification
calculation Qutcomes weighing
~ Information and communication QALY estimation
to patients
— Benefit-risk assessment
— Patient trade-off understanding
— Subpopulation identification

— Benefit-risk weighing
— Product design validation

Abbreviations: HTA, Health Technology Assessment; PRO, pateeatant outcomes; QALY, qualitgdjusted life year.

Table 1

Availability of guidance on the use of patient preferences along thdPLC

Phase of the MPLC Availability of guidance

Discovery Lack of guidance reported [98]

Preclinical development No guidance identified

Clinical development No guidance identified

Marketing Authorization Patient Preference Informatioii Voluntary Submission, Review in Premarket Appro
Applications, Humanitarian Device Exemption Applications, and De Novo Requests, and Inc
in Decision Summaries and Device Labeling: Guidance for Industry, Food agd\Bministration
Staff, and Other Stakeholders. U.S. Department of Health and Human Services, Food at
Administration, Center for Devices and Radiological Health and Center for Biologics Eval
and Research]

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

ICH Harmonised Guideline: Revision of MAE Guideline on Enhancing the Form&taradure of
BenefitRisk Information in ICH [127]

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

Postmarketing No guidance identified

Abbreviations: HTA, Health Technology Assessment; ICH, International Council for Harmonisation of Technical Requireme

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. Duringideation, the elicitation of patient preferences can help to identify unmet medical needs, also
referred to as unmet healtiare needs. For instance, this is demonstrated by the patient preference study on fragile X
syndrome (FXS) by Cross et al. [32], delsed 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 toneint treecomes.
Caregivers found the ability of patients to control tipesychological, 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
developnent in FXS [30]. In addition to identifying unmet medical needsy ttan 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 profifg gwdyatient needs are

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

Preclinical development

Almost no evidence was found applications of patient prefemces in preclinical dedopment. Patient preference

were sugested to ensure that the patient needs are addressed by the medical product in design validation during
preclinical testing3]. No literature was retrieved demonstrating the actual use of patient preferences @atinigak
development.

Clinical development

Patient preferences can be elicited during clinical development to inform clinical trial design, product design
validation, and benefii risk assessment [3]. Patient preferences are currently taken into tioadimical trial design
[3,4,11,30], during which patient preferences can be used to identify pafievant outcomes that can inform the
selection of clinical endpoints [4,223%7]. Also, patient preferences can inform the development of reasonable
inclusion and exclusion criteria. Moreover, they can be used to define experimental ortiattrant arms in doubly
randonized preference trial (DRPT) designs. In DRPT designs, the effect of preferences on clinical outcomes can be
analyzed [24,25,384]. 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 durindimical trials, including background information and study results [23].

Marketing authorization

The use of patient preferences in regulatonarketing authorization was discussed in 46 out of 113 (41%)
publications. Regulatory authorities such as thé 4} and the European Medicines Agency (EMA) [1] are currently
exploring the use of patient preferences [13]. However, they do not reqeithe submission of patient feeences

[16]. The FDA accepts the submission of patient preference informatappnoval 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 benéfitsk assessment, assessment for early access [11], and for imgfilaieling that will

inform patients on benefits and risks [3,4]. Use of patientepeaetes in benefitisk assesaent has given rise to
patientcentred benefitrisk (PCBR) asses®gents [48,49]. Several initiatives are working on incorporating patient
preferences in benefitisk assessments, such as the MDIC Patient Centered BRisfiProject, IM| PREFER, and

the FDAOGs Center for Devices arnfaende iitdative [960). indentfriskHHe al t h
assessments, patient faenes can provide information on maximum acceptable risk, minimum acceptable benefit,

net clinical benefit, qualibadjusted time without symptoms and toxicity, and relative vatljasted number needed

to treat through mitiple-criteria decision ana$js, baefiti lessrisk analysis, the Gail assessment, and probabilistic
simulation methods [49,556]. These assessments are informed by patient preferences through understanding the
tradeoffs that patients make between benefits and risks [36]. Moreover, this refspatient 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 risksitirinagsessments
based on the relative importance of-oatnes, benefits, and risks for the patients [51,58].

Health technology assessment & reimbursement

Although different publications described that patient preferences can infombursement dasions during the

HTA and reinbursement stage [3,6682], 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 gatisider
preferences asaexplicit prioritization criteion. 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 telwetalst considering

patient préerencesn their assessments, European and US HTA bodies and payers have increasingytenesin i

in using patient prefences in their assessments (Table 2) [2,8,10,11,3764Twelve publications specifically
mentioned the use of patient preferences imewuc evaluations, including cesftfectiveness, codbenefit, and cost

utility analyses [60,61,687]. In these analyses, patient preferences can inform the identification of-paigéeant
outcomes, anthe identification of subpopuians for whom thdenefits outweigh the risks [20,52,61,75]. In addition,
patient preferences gdelp to weigh outcomes accorg to their relative importance to patients [20,61,75,78]. This
could be done by incorporating patient preferences and other evidence inticeteridtdecision 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 qualigdjusted life years (QALYs). QALYs and EuroQiok 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 qualityf-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 (Unitec National Institute for Health and Care Excellence (NICE)
Kingdom)
Finland Finnish Medicines Agency (Fimea)
France High Authority of Health (HAS)
Germany Institute for Quality and Efficiency in Health Care (IQWIiG)
Netherlands Care Institute Netherlands (CVZ)
Scotland (United Kingdom) Scottish Medicine€onsortium (SMC)
United States Centers for Medicare & Medicaid Services (CMS)

Based on referencé¢t9, 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 postmarketgpgcific applications were identified in the MDIC report [3] and the FDA
guidance [4]. During the posharketing phase, patient prefaiees could inform product acdapce 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 stéeps of patien
prefereme studies and their organization were identified as they emerged from the literature.

Organization

Design Conduct

—

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 omoéubat occurs during the organization, design, conduct, or
communication of results of the study and that contribute to, or affect, the value of resulafiem preference

studies. Situatins were defined as a circatance or condition that occunsrohg the use of results and that contributes

to, or affects the valuef, results from patient prefence studies. Situations were considered to be external to the
preference study and not controllable by the researcher. These factors and situatiessrineddcbelow 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 andiationrasn

they emerged from the literature, in addition to the organizational castéppendix 33). Stages included study

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

Organizational context

Multiple organizational factors weiidentified that determine the value of patient preference studies, as discussed
below.

ExpertiseClinical, medical product development, patient, methodological, and statistical expertise of the conducting
parties will have corsiderablempact on whether and how a preference study iquared [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 datd teebe established [28,30]. Expertise must be shared between
parties to ensure appropriate conduct by trained staff and common understanding [4,28,30].

Patient centerednesBatient centeredness of patient preference studies is an important factmcésss The FDA
gui dance [4] states that the patient should be 6the ce
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